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PROT'ACE TO SLCOND IDITION

Mutrition as a science 18 playing an inercasingly important part
m the world of today and will continue to do sa 1n the world of
tomorrow Its value has been established as a weapon of war and
as an wstrument of peace 1ts importance 11 nat onlv a pcrsoml
matter 1t 1s national and mternatronal

A friend expressed this widened scope when he wrote ¢ I ood
15 exeting to me 1 lihe to et I lile to ecook  And when to
that 1s ndded the gargantuan opportunmity tfo build 2 nation—a
nation with greater health greater desire for Iiving greater sat
isfaction from lining longer hife greater necomphishments from
lising—an opportunity to mahe 4 contribution to the whole scheme
of thimgs which nutrtion ean make—then 1t 1s exeiting—and no
end  The needs of the mdimidual however must be studied m
order 1o set the pattern for the nutrition of nations

The material for this new edition has been hought up to date
with the advances i nutrition research of the past two years
The newer hnowledge of vitamins the dietary standards recom
mended by the Committee on T'oods and Nutrition of the Na
tional Research Council and additional adjustments of the normal
diet for abnormal conditions are mncluded Recent pertinent ref
erences have been added to the bibliography

The outhine for teaching diet therapy has been entirely resvised
and 1 order that the student may more readily follow the changes
necessary the tables dealing with diet adjustment relate directly
back to the table showing the normal diet for the normal adult
Lasts of supplies for the class work have been added to the labo
ratory outlines

In the hope that it may lelp to stimulate the reader to the most
serious eonsideration of good nutrition as 4 basts for good health
the authors present this second edition of The Art and Secrence of
Nutrition

Tstrire I' Hawrry
Gracr CarpEn

PRETACLE 10 I'IRSI LDITION

Recogmition of the role wlnch nutrition plavs i elinteal me lietne
15 1n no small measure due to Dr Jumes S Mel ester s heen appre
enation of the value of nuintion both m the prevention and m the
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PART I
THE NUTRIENTS

CHAPTER T

NUTRITION AND ITS PLACE IN THE EVERYDAY
WORLD

I'rom the beginming of time, man has been mterested m food
and ats relationship to lumself  The professional person—chem-
1st, physiologist physician, nurse, nutritiomst, or health edu
ertor—i1s concerned with the role food plays in the science of
nutrition  Most people, however, have a different concept of
food 1f one were to ask a group of mdividuals “‘why do you
eat?’’ a varicty of reasons would be forthcoming These may be
expressed as  food tastes good,” habit, eat at certain times,”’
“for socibility ** ‘to heep alie ™ or “to grow’’ It 1s si1g
mficant that many reasons are often given prior to the one that
1 the major concern of all who ate mterested in the physical wel
fare of others—* for health

Recently, attention has leen directed to the meanings that
food might have for the mdividual Apart from the metabohie
needs for food (with which this book 15 primarily concerned),
the nonmetabolic uses of food have been explored Bayles and
Lbaugh have expressed these as ‘needs of a person as well as
needs of a body > These nonmetabolie uses of food often reflect
such needs as soewal, soczoeconomie, or emotional satisfaction
Lppright, 1 a paper titleld I'actors Influeneing Yood Ac
ceptanee,’’ stated  ‘‘It has been said that food with man 1s not
Just food, 1t 15 the crossroads of emotion, religion, tradition, and
halat **

Babeoek pointed out that an infant found s first satisfaction
m eating, his first displeasure i being hungry, and lus first hu
man relationship as wath the person whe feeds him  Food has
been mterrelated with the cmotional and mtellectual develop
ment of the mdiidnal throughout hie Some emotional uses of
food which have been suggested are to relieve anxicty, to eom
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pensate for rejection, to renard one’s self and others, or to be used
negatively and deny one’s needs The use of familiar food to
relieve tension from sources other than metabolic 1s an obsers-
able but unexplainable fact Bruch has deseribed the obese ehild
who has found release m food from the tension of bemg unloved
To a dissatisfied homemaker, eating may mean diversion and
thereby a respite from monotony An adolescent may turn to
food to compensate for somal rejection Some foods, such as
steak or speeial desserts, often serve as a reward for work well
done by one’s self or others Many feel that 1t 15 “‘spartan’’ or
that 1t develops character to deny one’s needs, and food 1s often
used 1n this way

Tood frequently expiesses mterpersonal reactions It 1s easy
to communicate pleasure or anger by the type of food that 1s
served Many hostesses feel rejected if food 1s not eaten and
praised DMoore suggests that indifference or 1esentment 1s often
expressed by not eating what 1s served or by overlooking the
special efforts made Tood many times symbolizes deep mean
mgs of friendliness and affection and the mvitation to eat may
mean social acceptance Newghborly gifts often take the form
of feod

To many people, food 15 an expression of socioeconomic sta
tus  Ethniec and religious customs are frequently reflected in
food Tush on Priday, turkey for Thanksgiving, and a birthday
cake are outstanding examples An abundance of food 1s often
a mark of success to a man who has known poyverty and depriva
tion Moore pomted out that foods themselves become ‘‘hoity
toity’’ when they mect one or more of these eriterza rare, ex
pensive, difficult to prepare or mfrequently lhked, evtreme mn
flavor or taste The homemaker’s shill and knowledge are ear
marhs of her prestige and her claims to respect and deference
Thus, food 1itself may connote prestige and thereby reflect the
socioeconomie status of an mdividual

Galdston presented the challenging econcept that although
people are nterested 1n diets they are not interested m nutrition
or even 1n diets per se  ‘‘They are mterested m becoming shm,
mn looking younger or younger than they are, and 1n beng at
tractive '’ He suggested further that the mdividual wants many
things but not health alone His interest lies 1 good health in
order to do or to be something
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Tood, then, has many meamings to many people To most the
nonmetabolic needs of food are stiongest Ilowcyer the indi
vidual concerned with the welfae of others realizes that food
can be a major contribution to health  Members of this Iatter
group, through the tramng for their several speerihizations, are
aware of thus mnportant relationstup  IHowever, 1n order to be
effectnn e nurses physicinns or nutritiomsts an understanding of
the nonmetabolie needs for food must be recognized

ANATOMY

) 5y
s,

0,

<

%,

Filg 1 —“\utntion is at tle crosstoads of all other medical sclences

Mutrition has been defined s the combmnation of proe
esses by which the lnving orgamism rceaves and utilizes the
maternnls necessary for the mamtenance of its funetions and
for the growth and renewal of 1ts components ”” Thus it 1s
not an 1solated scicnee but s elosely nterrelated with others
In fact nutrition has been sud to be at the erossroads of all
other medical serences (see T1g 1) Not only 1s thiy true today,
but 1t 15 posaible to trice this imterrddationship through the ages
irom the onigim of our present dav physiology, biochemsstry, and
nutrition
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A review of the development of the seience of nutrrtion re
veals an interesting listory Hippocrates (the father of med:
cine, 460 375 B¢ ) wrote ‘‘Let us mquire therefore, what 1s ad
mutted to be medieme To me 1t appears that nobody would
have sought medicine at all provided the same kinds of food
suited men m sickness and in health 7’ Another aphorism,
“Growmg bodies have the most imnate heat, they therefore re
quire the most food for otherwise their bodies are wasted In old
people the heat 1s feeble and they requre Iittle fuel as 1t
were ’’ He also expressed the thought that persons who are
naturally very fat are likely to die earher than those who are
slender s treatment of patients consisted m dieting, exposure
to sunshine, exvercise, and psychic diversion

As Hippocrates was the father of medicine, so Lavoster (1743
1794) was the first to clearly understand and express our hasie
knowledge of energy metabolism

Harvey, Mayow, Priestley, Magendie, and many others 1llus
trate the relationship of nutnition to other disciplines During
the mmeteenth century major strides were made in' the under
standmg of the function of the lving orgamism In addition,
mvestigators sought to 1solate and identify the materials neces
sary for hife Studies attempted to establish the sources of these
necessary materials and suggestions were made, as i the words
of Prout that ‘‘the body 1s constructed from the foodstuffs in
gested and that a diet to be complete must contain all three
stammal prineiples (saccharina, oleosa, and albuminosa)

Nutrition has been called a ‘‘twentieth century science’ be
cause of the 1apid progress i the i1dentification of nutrients
found mn foods and the functions of these nutrients in the hving
orgamism Descriptions of these discoveries and related research
make fasemating reading It s amportant to realize that past
research has had a profound effect on present day methods and
behefs

The fitst textbook of nutrition in this ¢ountry was written by
Graham Lusk, Science of Nutrition, and published in 1906 In
1921, Mary Swartz Rose (1874 1941) through her appomtment
as Professor of Nutrition at Teachers College, Columbia, became
the first nutrition professor at any American umversity

Because of the vast range of material 1f 15 beyond the scope of
this book to trace the historical development of the science of
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natrition  The interested student 1s referred to the references
(Part V) as a source of some of this information However
whenever possible reference will be made to past research in the
disenssion of present trends

The results of recent surveys pul ished by the Bureau of Hu
man Nutrition and Home Feononues mdieate that for the most
pirt Amerean nutrition has notably mmproved durmg the st
40 vears  There scems 10 be o shaft 1 the types of foods
consumed wlieh results m a deerease in cercal products and an
merease mn vegetalles frut and milk  Although tl ere are sel
dom eases of frankh vitamim and mmeral defietency Dr Russell
Wilder suggests there are ndications that an inleterminable
number of our adult population still suffers from so called

subehmeal’ or borderline deficieneies

Dr Pearl Swanson 1 2 paper presented at the National Tood
and Nutntion Institute mn 1902 reviewed several studies of the
food mntake of speeific groups In summary she stated It may
be sard that although dictary studies 1 general indicate that the
national diet 15 good there still reman 1 the preture certain vul
nerible groups of mndrmiduals that should serve as targets of
nutntion edueation  There are  children ages 6 to 15 years
and in particular adolescent girls mothers of famlies aged
people adult women 1n the age brachet 30 to 70 years and preg
nant women '

The '’ AQ (Food and Agricultural Orgamzation of the Umted
Nations) published a second World Food Suriey i November
1952 In general 1t was stated that the diets consumed by sample
groups m most of the heavily populated regions of the world are
quantitatively defietent Simply this means that many mlhons
of people do not get enongh food to satisfy their hunger’’
In addition the Surtey pomted out that the nutritonal quahty
of the diets was even more unfayorable because ‘even mn eoun
ires 1 which the ealorie levels are adequate diets often do not
contain enough protectn e foods * ”?

Thus although those concerned with nutrition education ean
te encouraged by the gradual improvement 1n the average result
of food surveys there are indications that there are many 1ndi
vidunls ang groups both here mn Ameriea and in the world who
need further assistance to health through proper food
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Recently, the difference between buoyant or optimum vs
passable health has been appreciated The goal of each ndi
vidual 15 happmess, optimum health, and efficiency Tig 2
illustrates that proper food 1s the hub of the larger wheel of
health  Good health 15 important for what 1t leads to as well as
for health 1tself

Fig 2--Adequate food is the hub of tie larger wheel of health

Today, on the basis of past research, positive health programs
are under way 1n most commumties One of the outstanding ex
amples 1s the work of the 'A O and WIIO (World Health Or
gamzation) of the United Nations Nutrition plays a major role
m these programs The enrichment progiam 1n America, fluor:
dation of public water in some cities, dinbetes detection week,
well baby chimies the school lunch program, and many others
illustrate constructive health programs m the Umted States
which recogmze the importance of nutrition

Dr Charles Glen King* has pomted out that, practically
speaking, nutrition can be called the science of food and its

eKing Charles Glen Basic Research and Its Application in the Field of
Clln}?algNutrl!lon J Clin Nutrit. 11 Sept Oct 1952
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relation to life and health e also set forth four goals toward
which the mutntion scientrsts stine m therr understanding of
nutrition

First they (t1e nutnition scientista) want to le alle to rlentify and
meazure the concentration of all the u<eful angrelients 1n human
and amimal foods

Second tley want to hnow how cteh nutrient functions in liying
orgamsn s anl tow these functions interlink with one anather

Third tley want to know the quantitative relationships between nu
trient 1ntake and 1ealth on & hife span tasts

Fourtl tley sen<e an ol igation to nswist 1n tle educat onal activities
that will make thewr work effective in the commumty at large

The first three of these goals are concerned with the informa
tion set forth in the present volume The fourth ohjective the
mmportance of educrtionnl actiities 1s euried out by profes
stonal action  There ae many opportunities such as patient
contact n the clime, watd or home woirl with mothers groups
o™ commumty partieipation to modify food patterns mn ae
cord with present day nutrition concepts and thereby tmprove
health

Thus by 1neorporating the newer knowledge of nutition this
book may serve as g reference for those who are professionally
¢oncerned with nutrition In addition 1t may serve as an mtro
duction to the sctence of nutiition to students who are entering
therr chosen field Practien]l application of nutrition to specifie
Problems has been meluded 1 order to provide wmeaningful s
well as fictual anformation The addition of charts and sug
Bested Jearning experiences may both ud the graduate and en
hanee the understanding of studcnts It 15 toward the over nll
€oal of 1mprovang the health of om popnlation that this book 15
directed

Smee communities and nations are but laige groups of indy
Viduals feeding the masses becomes 1 matter of grave impor
tance  Eeonome prosperaty ean be reflected n the condition of
the dinner table No indnidual ean worh efliciently on an mn
adequate dey The nien of tomortow will be no stronger than
the children of today, whose growth 15 dependent upon thewr
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but how much was needed, and how these various factors func
tioned within the body Recently, labeled molecules and atoms
have been used by scientists A given molecule ean be labeled
with a radioactive atom  This molecule, then, ean be followed
throughout 1ts pathways m the body as Iong as the radioactivity
lasts  These 1sotopes are ehemieally 1dentical with other atoms
of their kind and they can be measured 1 extremely small quan
tities  Studies of these tracers have contributed extensively to
our present concepts of nutrition
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Fig 3 —Showning typical curves of growth of rats on diets containing a
single proteln On the easefn food (devoid of glycinej satisfactory growth is
obtained on the gliadin food (deficlent in lysine)” little more than maintenance
of body weight is possible on the zeln food (devoid of glycine, lysine and
fryptophan) even majntenance of body welght fs impossible’ (From Mendel
LB J A M A 6 1539 1915)

Qur current beliefs about the basie needs of the body are
based on past research However, nufrifion 1s not a static science
New discoveries new methods of research are constantly coming
forth and, consequently, our belefs are changing So, beeause
nutrition 15 a fast moving science, we today believe that tomor
row will bring many great discoveries

These “‘materinls’ which are necessary to the functionmng of
the living orgamsm are often referred to as nutrients By defi
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mtion a nuttient 15 1 sul stance which takes part in nourshing
the body * A nutricnt em funchion m the body m three ways

1 It can jrovale fuels whel when oxid zel in the boly release en
ergy

2 It can furnsh tho sulstances for tle building and upkeep of the
sheletn) structure and 1} e =oft tizsues of the boly

3 It can <upply the matenals wlich are nceessary eitler to regulate
tle Lody processes or from wlich the body can synthesize its own regu
Iatory 8 lstance=

A smgle nutriont mny funetion m the body in more than one
way  Smularly a single food the source of nutrients may pro
vide nutrients which will serve one two, or even all three of the
above functions depending on 1ts composition

There are five major classifications of nmirents  carbohy
drates fats (Iipds) protemns vitamms and mnerals Ths 1s
the order m which they will be presented in the present volume
Tor the most part earbohydrates and fats provide fuel for en
etgy although protemns can perform this funetion This energy
value 1s expressed 1n terms of calories Protemns and minerals
supply the materals for the building and upkeep of the body
tissues  Agamn small amounts of fats (lipids) contribute to body
cells The body regulators as they are sometimes called are
primarily munerals sitamms and protems However other
nutrients may supply regulating power (See Table 1)

Obviously 1t 15 difficult to ngidly classify mutrients The
grouping suggested m the preceding paragraph represents the
primary function of each nutrient Ifoweser through the
formation gammed from radioactive isotopes mportant interre
lationships among the nutrients have been demonstrated For
«xample 1t 1s known that thiamine (one of the members of the
itamn B eomplex) must be present for the oxidation of glucose
These mterrdationshups will be cmphasized as each ea 1s dis
cussed It 1s sufficient for the present to be concerned with the
major functions of each nutrient

The chemieal analysis of the body 15 worth quoting 1ts rela
tive worthlessness i dolars and cents 15 1pparent At the cur
rent price of chemieals the bedy s store 15 worth something less
than two dollats  (See Talle 2) Maes has said that an adalt

*Stert an Ienry ¢ Tissentials of Nutrition p. 13
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TApLE 1
EssPaTIsL NUTRIENTS, PRINCIPAL FUNCTIONS, AND PRIMARY SOURCES

PRINCIPAL FUNCTIONS
REGULATL
BUILDING | BODY
PROVIDE|  AND PROC
NUTRIENTS ENERGY| UPREEF | ESSES PRIMARY SOURCES
Carbohydrates x Sugars, starches, cereals,
breads, potatoes, root veg
etables
Fats < Butter, lard, oils, meat fats,
nuts, cream
Protems X x x Meats, eggs, milk, legumes,
cheese
Mmerals*
Caleium < x Milk, cheese, kale, egg yolk
Phosphorus hY x Mk, meats, fish, legumes
Sodium x Table salt, salted fish and
meats, milk, vegetables
Potassium < Dried fruits, legumes, cere
als, vegetables, lean meat
Chlorime x Table salt, salted fish and
meats, ewnned foods
Todine X Sea foods, coastal plants,
rodized salt
Tron X X Laver, lean meats, egg yolk,
green leafy vegetables,
legumes
Copper < x Legumes, liver, lean meats,
whole grain ceren] and
bread
Magnesium x < Legumes, lean meats, cereals,
5
Manguanese x Cereals, legumes, liver, green
leafy vegetables
Cobalt x Green leafy vegetables, whole
gram cereals, fruits
Sulfur x x Meats, nuts, legumes fish,
hard cheese, egg yolk
Vitamnst
Fat soluble
Vitamin A < Liver, yellow and green leafy
vegetables, fortified mar
garine
Vitapun D < Fish liver o, fortified mar
garme, fortified mlk
Vitamin B < Wheat germ o1l, seed oils,
navy beans
Vitamin K < Green leafy vegetables, pork
liver, seeds fruits

*Other minerals which

nickel tin bromine and

tOther factors which are beheved
in ad lic acld

belleved essential are boron arsenic chromium

ac
yet to be discovered

essentlal

are
bdenum rubldium aluminum fluorine, Jead barum  shicon
i

are biotin inositol  para

and vitamin P There may be vitamins
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Taprr 1—Cont'p

TTINCIPAL FUNCTIONS
REGULATF
BUIIDING]  TODY
ProsIF|  AND TROC
NLTRIENTS ENEFGY | UPKEFP | FSSFS PRIMARY SOURCES
Viater soluble
Ascorbie nerd x Citrus fruite, fresh fruits,
tomatoes
Thizmine x Pork, legumes whole graw
and enriched breads aad
cereals
Riboflavin x Milk, liver, green leafy vege
tables
Nnemn x Luver, lean meats, legumes,
whole grain and enriched
breads and cereals
Pyndoxme x Rice bran, egg yolk, hver,
legumes
Panthotheme x Iver, lean beef, eggs, whole
gran breads and cereals
Choline x Egg yolk, soybean, organ
meats whole grain breads
and cereal.
Folacin < Green leafy vegetables, Iiver,
lean meats
Vatamin By, x Liver, milk, cheese meats

man contains ‘‘enough water to fill a 10 gallon jug, enough fat
for 7 bars of soap, carbon for 9,000 lead pencils, phosphorus for
2200 match heads, magnesium for 1 dose ‘salts,’ enough 1ron
to make 2 medium size nail, enough lime to white wash a chichen
coop, and enough sulphur to rid one dog of fleas ***

Tood 1s the only source of nutrients avaiable to the body As
the result of chemical analysis similar foods may be grouped, ac
cording to chemical composition, into classes Such grouping 1s
known as the classifieation of food Details will be found 1n spe
ufie cnaplers

Rarely are foods composed of a single constituent Sugar,
which 15 pure carbohydrate, dry gelatin, which 1s pure protein,
and ohve o, cottonseed o], and some other oils, which are
pute fat, are exceptions In general, all the several con
stituents are present mn food, but in varying amounts A food
may be said to belong to 2 certamn group only 1f that nutr
€nt 1s present to such an (xtent that, when the food 15 eaten 1n
tollowing um 13, 1b plosphorus a little more than

tassium 1 10 “able Salt 5oz shrfor ) 62 ioagneciut o tess Han ez dron o1
€ trace elements.

tIacy lcle C mdden Hunser p 108—A 154 pound man contalns tle
b
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cules to stmple, soluble form so that they may be absorbed The
proeess of digestion takes place along the gastromntestinal traet
In the mouth, wiich 15 the heginning of the gastromtestinal traet,
the carbohsdrates are the only group to be affected In the
stomach, the next organ m digestion, the proteins are partially
broken down, and possibly some of the fats It 1s in the small
intestine, with digestive agents from the pancieas and the liver
as well as the small mtestine, that the earbohydrates, fats, and
proteins are reduced to thewr simplest form  The end products
of carbohydrates (the starches and sugars) are three *‘simple”’
sugars glucose, galactose, and finctose, of fats, fatty aeids and
glycerol, aud proteins, their component amino acids

There are portions of foods which are not available to the body
for nourishment These are prmarly tough fibers known as
cellulose  These, along with other solid waste materals, pass
mto the Jast section of the gastromtestinal traet, the colon The
process of excretion 1s that of ehmnating this residue from the
hody

The end produets of digestion the sumple sugars, fatty acids,
glycerol, and amino acids, are ready for absorption This is a
complicated funetion and some of our most recent data concern
the mteraction of other elements in this intricate process At
this time, 1t 15 suffieient to remark that the nutrients pass through
the walls of the small mntestine mnto the eirculatory system

The distribution of the nutrients in the body 15 one of the fune
tions of the human cireulatory system  The absorbed nutrients
are earried first to the Iner and then quickly about the body A
complete erremit of the body takes only about forty seconds

Some nutrients ean 1f necessary serve the body 1 several
ways  When there 15 no mmmediate need for the speeific end
products of digestion the nutrient passes mto what some ser
entists call the ““metabolie pool ”’ Trom tlis metabolie pool, the
nutrient may ultimately serve one of many funetrons Many of
the needed “‘adjustments’ to prepare the nutrient for other
functions are helieved to be made by the hiver with the help of
certim vitamins and ammnerals  The usual pathwass in the
utilization of nutrients along with other possible secondary sery-
1ces are diagrammatically presented in g 4
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This cursory treatment of metahohist will be expanded m later
sections of this book However, 1t was felt that an outhne of the
over all functions of the nutrients mght prove helpfal as a study
gmde

One of the most 1mportant contributions to our understanding
of metabolism 1 recent years has been the concept of *“a dynamc
state of affairs n all body tissues > Previously, 1t was believed
that a statie condstion existed within the body In other words,
a given molecule of adipose tissue was thought to remaimn nert,
after sty depossion, for many years The body was beheved
to use the fuel foods as they were ingested, and only if an
emergency arose was the mert molecule of adipose tissue utihzed

Posgivle Pathvayy of tarbokyirates Fatr ant Frotelas

Ineation 1gestion Imediate Use Poazibls vses
gucose,
Carvohydrates tractose——33 elucowe
ceils, Liver tiesues)
2lactoss: iyeogen {Liver 4

aynthesis nev fagty acids

Fat <3"“““ Moravatic aruthests pon-eysenviad anizo ac
o
Datty actis .....:mg &e348 e Fool syntheals anino seid components
{ce1s) (ensynas hemoglabin)
1poss tissue

'waste {nitrogen fraction of aatn
acids)
Brqtettgammm— s auing acids~——s anin golds
feelzs)
Fig 4

Howeser, the use of radioactive 1sotopes suggests that this 1s not
the case The concept now accepted 1s that there 15 constant
use and replacement m all body iissues of nutrients This
“dynamic state of affarrs ’ 1s held to be true m such *‘per
manent’’ struetures as bones, tendons, and adipose tissne

Of the three fundamental guestions set forth m this chapter,
how we hnow the baste needs of the body, how factors funetion
within the body and how much of these factors we need for op
tunum health only the last remamns

Until 1935, vamous standirds of recommended amounts of
mutntients were suggested by current mvestigators These changed
from fime to tume, of course, as no standard 1s considered
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final In 1935 the Leaguc of Nations formulated standards (mm
mum requirements) which were based on the information then at
hand  These standards were the first which were the result of a
coneerted group effort

Tate m 1940, the T'ood and Nutntion Board of the National
Research Council was organized, with the purpose of advising on
problems 1 nuirition n connection with nationnl defense The
need for standards on which some degree of general acceptince
conld be expeeted was immediately recogmzed In May, 1941
the first dictary allowances were adopted by the Boawrd This
action followed eritiecnl consideration of tentative allowanees
and thereby represents the combined judgment of more than
fifty persons qualified to express an opiion

The second edition of the Recommended Dictary Allowances
was published 1n August, 1945 The third edition was released
i October 1948, and the fourth in November, 1953 Dach ed
tion represented the same careful exammnation of existing mn
formation 1n the light of reeent discoveries that characterized the
first table

As indicated by the Food and Nutrition Board the recom
mended dietary allowances are to be interpreted hiterally that
15 the data set forth in Table 3 are to be understood as *‘repre
senting levels of nutrient intakes which the 'ood and Nutrition
Board recommends as normally desirable goals or objectives ””
It 1s important to understand that the recommendations are not
considered as requirements The recommendations, 1 the words
of the Board are wntended to represent not merely the literal
(nummal) requirements of the ererage wmdwmdual but levels
enough lugher to corer substantially all inditidual tarations tn
the requarements of normal people

When studies on man have been conducted m which the
tahes of certmin nutrients are increased above the level which 1s
Just sufficient to prevent obivious deficieney symptoms sub
stantral improvements i growth and function have been elearly
mdicated  The allowanee of intake above the eritieal level for
each nutrient serves 1 twofold purpose It permits additional
benefits for the mdnidual and it provides a ““cover”’ for indi
vidual varations  Thus the allowances are wn Keeping with our
present philosophy of ““buoyant’” health vs passable health
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tive content Therefore, the Basie Seven should mneclude variety
within each group as well as the seven groups each day

As each nutrient 1s discussed throughout the book, 1ts rela
tionship to the Basic Seven will be emphasized The section on
planming the adequate diet for the fammly will be based on the
recommendations of the Basie Seven It 15 important, now, to
1eahize that the Basic Seven 1s a nontechnical application of cen
turies of 1esearch m nutirtion and allied sciences Research 13
contmuing to seek answers to the three questions discussed m
this chapter, the basiec nutritive needs of the body, how these
nutrients funetion 1n health and disease, and how much of the
nutrients we need for optimum health

Review Questions

Last some of the ways in which the basic needs of the body are de
termined

What 1s meant by the term ‘“‘nutrient’’?

How c¢an nutrients funetion within the body ?

Last the speeific functions of each nutrient

That 13 the difference between the terms ingestion, digestion, absorption
and utthzation®

VW hat 15 meant by the phrase ‘‘n dynamic state of affarrs’’?

What 1s the underlying philosophy of the Recommended Daily Allow
ances?

‘what are the uses and limitations of the allowances?

What 1s the Basie Seven?

-

- I N S

-

Suggested Projects

Record jour food :ntake for one week Carefully note the way 1 whieh
food 18 prepared and the portions consumed Be sure to include sll
food 1ngested such as chewing gum, 1 betneen meal snachs, and sauces
This record can be used later in evaluating jour nutrition mtake

List the questions and problems you encountered in recording jour dret
Do you think that the homemaker would have the same problemst

—

[}



CHAPTER 3
THL CARBOIIYNDRATES

The earboh3 drates qre organte compounds synthesized
by plants  Chemieally they are classified into three
groups monostccharides disnecharides, and polysae
charides  Cubohydrate foods are an mexpensive source
of energy and consequently, form the greatest portion
of our diet Graun gran products yvegetables (legumes
tubers 100t vegetables) sugars syrups candy  and
Jelbes are all 11¢h sources of carbohydrates  Other
sources melude fruts and green leafy vegetables  Cook
ing renders earbohydrate contumng foods more acees
sible to digestive enzymes  Many of these foods supply
other important nutrients 1s well as encrgy

The primay function of carbohydrates 1s to prosvide energy
Thus they supply the major part of our duly food In add
tion earbohydrates hive an important relationslup n protemn
and fat metabolism whieh will he diseussed 1in Chapter 6 Carbo
hydrates exist in the body as glucose 2 constant constituent of
the blood which supphes the cells with energy and as glycogen
which serves as a store of 1eserve energy

Chemieally they are orgamie compounds ecomposed of carbon
hydrogen and oxvgen They are synthesized by plants under
the mfluence of sunhght from the earbon dioxide of the ur
and water In plint form (ubohydrates are mgested by the
amimal and m the anm il body are 1gun completely broken down
tonidized) 1nto carbon dionide and water Cell, O, + 60 = 6CO
+ €110 They are hy drates of carbon

Carbohydrates ¢an be elwssified mto three magor groups de
pending upon the complesity of the molccule  The monosae
chandes or sumple sugars disaechan les which vield two smple
sugrs upon hydrolvsis and pohysaccharides which vield more
than two simplc sugars upon hy drolyais or digestion

Monosaccharides—(C,H,.0,)

Glucose knos n also as graye sugar dextrose and corn <ugar, 1s found
n aturdance in frmts and flart juces Grapes and sweet corn
are e p e1ally niel sources of this sugar  As corn svrup it has te
come popular as tle carbolvdrate for mod fication of baby for

43
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Starch 18 the form m which most plants store their food supply In
frts this starch 1s comverted into glucoss ae ripentng proceeds,
wath resulting sweetness  Starch eonstitutes one half to three
fourths of the sohid matter of cereal grmns Through starch
splitting enzymes or ae:d hydrolysis, stareh 1s converted through
dextring and maltose into glucose Starch 19 not roluble in cold
water, but 1n hot water 1t is absorbed and the starch grains swell
and rupture

Y
Hrte,
]
e

ol

Rice Starch Wheat Staech

Fi, G—btarl gram o wmfl 3 nany tme  (From leach anl Winton
¥ od Inspection ani Analyss Jubn W ley & Sons Inc)

Dixtrins are intermediate Lreahdown products between starch and
sugar They are more soluble tlan starch und are shghtlv sweet
to the taste Toasting of bread dextrimzes some of the starch

with & resulting flavor chiun,e Ile caranelization of sugar pro
duces & pimilar reaction.

-
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Dextrin 2z solution 1s sticky, and this property 1s utthzed com
merctally in the adhesive substance on postage stamps
Glyeogen 15 frequently ealled ammal starch, smce carbohydrate 1s
stored 1n this form in the animal body By digestion tegetable
starch 1s broken down into glucose and then rebmlt into animal
starch or glycogen in the hver, where 1t 13 held for future use
As much as 200 to 300 gm may be stored in the human hver In
addition, glycogen 1s present 1n every body cell
Cellulose 15 the structural portion of plants It forms the framenork
i which the starch granules are deposited It 1s msoluble and
1s not digested by enzymes present in the human gastrointestial
tract, although herbivorous anmmals are able to utihze 1t  Cellulose
1s valuable as roughage, unless contraindieated in gastromntestinal
abnormalities  When hydrolyzed with acid, cellulose yields gl

cose

Fug 7-—Changes of starch grains In cooking @ Cells and starch grains in

a raw botato b 1n a partially cookel potato ¢ n a thoroughly boiled potato
(Courtesy United States Department of Agriculture )

Cellulose 15 1mportant commercially 1n the preparation of collodion,
celluloid, Cellophane, mercerized cotton, rayon, paper, and lacquers

Tnulin 1s the starch of dahlia tubers of Jerusalem artichoke, mush
rooms, and possibly, to some extent, 18 found 1n other vegetables
Tnulin 1s not digesttble, and for this reason 1s somefimes used 10
diet adjustment

Agar agar 18 the hemicellulose (cellulose hke matersal) of seaweed
It has no food value but 13 used medicinally

Pectin 15 the hemicellulose which gives fruits the property of jellng
It occurs 1 varying amounts, but to the greatest extent 1n uf
npe frmt

The polysaccharides vary mn solubility and digestiahty They have

hittle or no flavor, and are amorphous, not crystalline

In years past, carbohydrates formed the bulk of the normal

iet, supplymng from 45 to 65% of the total ealories Today
howeter, they are used less abundantly Not more than 509 of
the calories are usually supplied by carbohydrate The range
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is rather 40 to 506 exeept in low cost diets where, of necessity,
cereals must be used in large amounts  They are bland in flavor,
least costly of the fondstuffs, and occur m such variety that
they are well adapted to liberal use Deviation from the range
of 40 to 50¢¢ of the calories (4 to 5 gm per hilogram of body
weight, or a total daily intake of 200 to 400 gm ) is at times

Food Value in a Grain of Wheat
\

The white centerof the

wheat betry composed

manly of starch (an { al
70 prolecar)

The husk and brown
layers yust beneath, a
natural regulator Rich

n iron
phosphorus
proten
vitamun By

The yellow plant geem

or embryo the part

whichsprouts when the

wheat berry s planted

One of the richest

known natural sources

of vitamun T,

Fif § —Fond 1alue In o Lram of whaat  (Adagted from information supptied

by the fuUst n Rescarch Laboratory )
neeessary an condittons such as diabetes, hypoglyeenna, Iner
disorders, and epriepsy Mot only do foods high an carbohy drate
value supply cnarey but, m addition, they often provide a vary -
g amount of protem, several merals, and yvitamins  One can-
not disewss emtbobudrate foods without eonsidering these mpor
tant additional contmibutions
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15 rather 40 to 5054 exeept sn Inw cost diets where, of necessify,
coresls must be used in Inrge amounts  They are Wand in flavor,
fenst costly of the foodstufls, and seour m wueh sanety that
they nre well adapted to hberal use  Deviation from the range
of 40 to 504 of the cnlories (4 to 5 gm per kilogram of body
weight, or a total duly intahe of 200 to 400 gm) is al tumes

Foods Value in a Grain of Wheat

The white centerof the

wheat berey composed

mamly of starch fantal
¢9 prolesasy

‘The husk ond browa

fayers ust beneath »

naturs cegufator Rach

" won
phospl orus
protein
sitam My

The vellow plant germ

ar emtryo the part

whicheproutswhen the

wheat berey 13 plassted

One of the richest

known aatursl sources

of vitamn Ty

Fig §-~Food 1alue i a gran f wieat {Adapted from information supplied
ty the Hnist n He earch laboratory )

necessary o eondittons guch as debetes, hypeglyeemis, hver
disorders and eptlapsy Sot only do foods hagh sn earbohy drate
salue supply cnerpy bt an addition, they often provide o vary-
mg amount of protem, several mmerals, and vitanuns  One can
not diseuss carboliydrate foods without conmdering these umpor
tant additional contributions
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Carbohydrate food may be considered in four main groups:
cereals and cereal products, vegetables, fruits, and “‘concentrated
sweets 7 Of these, the cereal and cereal produets form the
largest fraction of the usual diet. This group includes cereal
in many forms such as flour, bread, cakes, pastries, dry cereals,
and specialized products The choice of cereal may be influenced

Per Cent Dietary Essentials Lost in Milled White Flour
As Compared With Whole Wheat*
T Lom o e |
2% RETAINED % LOsT
NO LOSS
CALORIES
30% LOST
PROTEIN vl
419 10ST
FAT
92 7% LOST
FIBER | -
49 47 LOST
CALCIUM
79% LOST
PHOSPHORUS
84 9% LOST
IRON
509 LOST
COPPER
92 59 LOST
MANGANESE
867 LOST
VITAMIN 8, =T
*Based on onalyses by Rolston Research Laboratoties of Fva samples of high grode
patent flour and five samples of wheat from widely distributed sources

Fig 9 —Dietary essentials lost in milling  (Compiled by the Ralston Company )

by ethnie patterns and agricultural possibilities In the TUnited
States, wheat has been reported to furnish approximately 25% of
the total calories consumed, whereas, in the Far East, rice nor-
mally provides about 70% of the food supply (in terms of
calories). Oats and corn are also widely used by the Ameriean
people
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Wheat 15 approumately 1165 water 1265 protein 29 fat 71%
earboln drate 2 to 3¢ cellulose and 2% mineral matter The
character of the protem differs n the cereals the prineipal pro
tem of wheat 15 glaten o combnation of ghiadn and gluterun
Gluten gives wheat flour ats peenhiar elastic property

Cereal grans are sumilar 1n strueture and consist of three
prts the bran eoat the bods of the gram or endosperm, and the
germ

In the process of mulling the bran layers and germ are re
moved Unfortunately this tesults m a flour or starch essen
trally devord of mnerals and vitamims  The following tabulation
gnes the percentages of protemn earbohydrate fat and other
constituents i the v artous parts of the wheat

TERCENTAGE
CATBO
PPOTEIN 11y DRATE l FATS FIBER MINERALS
Fndosperm 1012 "6 1 025 040
Rran 6 44 35 180 60
Cerm °5 40 30 50 815 18 57

Sinee 1941 under the stimulus of the National Research Coun
a1l there have Leen several changes made each of which brings
about an increase mn the nutritive value of breads and flour

In the most widely used method the erystalline vitamins are
added giving an ¢ enriched’ flour To be sold as such flour
must conform to certain speeifications An ‘‘enriched’’ flour
must eontan thiamine macin mboflavin and wron within the
amounts given below and may m addition contan caleium and
Vitamin D

The newer standards proposed for enriched flour differ from
the omginal  The mereases are designed to heep pace wath the
changes m {he knowledge of dictary needs aceordimg 1o evdence
presented by techmeal authorities (from food industries and rep
resentatives of the Food and Nutrition Board of the National
Researeh Counerl)

The Dread enrichment program 1s a defimte step forward n
rovernment encouragement for better mational nutntion En
riched bread and flour are unchinged m flavor and compare
farorably with the coarser whole wheat products Without en
richinent mans more American diets would be low 1 thiamine
niboflavin macin and ron  In addition balers mav, and many
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TApLE 4

ENMOIMENT BranNpAgpst
(All Figures Represent Maligrams per Pouna)

THIAMINE | PIBOFLAYIN
(8,) (Be) NIACIN IRON
PPODUCT IS PMAX | MIN | MAM {MIN | MAX | MIN | MAX

Euaniched bread, or other 31 18 07 16 360 150 B0 135
Bbaked products

Fnriched flour* 2 25 12 15 160 209 13 D 165

Frriched Frrmat 166 ~— 12 -~ 60 —

anch;sd magaront prod 40 50 17 22 278 340 13 0 163
zets:

Enrlé‘hed noodle prod 40 50 17 22 270 340 130 165
uctsf

Enriched corn meals 20 36 12 18 160 240 130 260

Fariched corn grits) 20 30 12 18 160 240 130 260

Ennched milled white 20 - b 168 ~ 130 -~

nicel

*The Roche Review of ]:nr!chmem Tequirements {Courtesy Hoffmann
LaRoche Inc Nutley New Jersey

The maximum and minimum \ew\s shown abosve for enriched bread en
riched flour enriched Farina enrichcl macarons spaghett! and noodle products
enrichod corn meal and corn grits are in accordance with Federal smndards
of Identity or Stale Jans Act No 183 of the Govermment of Puerts Rico
yequires the use of enriched flour for alt praducts made wholly or in part of
flour This includes crackers pretzels

The leveis of milled white rice are omciaﬂy those of the Gosernment of
Puerto Rico These levels are cnmmonly acceptkd in Unlted States domestic
and _export marketing and are on
on Cerenls Food and Nutntion erd Naﬂunul Rescarch Counc:l

*In enriched <elf rising flour calcium {s aise required between lmits of
500 to 1500 mg per pounl

{No maximum levels hase been enforced

tLevels allow for 30 to 50°% losses in Kitehen pracedure

§Lesvels must not fall below B5¢- of minimum hL.ures atter 8 speaifte rinsing
test described in the Federal Standards of Identi,

TLevels must not f411 below $5¢% of levels shu\\n after waghing and rinsing

**Omitted In the United States and Puerto Rico but used in certaln Far
Lastern countries to a minimum level of 12 mg per pound

do, add milk sohds, wheat germ, or soya flour The addition of
milk solids umproves the protem quabty, adds calawum, ribo
flasin and mmproves flavor The combmation of vitamun and
mulk enrichment 1s highly desirable At the beginming of 1954
twenty stx states, Hawan, and Puerta Rico had enveted bread
and flour ennchment laws (Altbama  Arhansas, Celorado,
Georgma Indmna, Kansas, Kentucky, Lowmsana, Mame, Masst
chusetts, Mississippy, Nebraska New Mampshire, New dJersey,
New Yorh, North Carolna, North Dahota, Olwo, Ohlnhoma,
Rhode Istand South Carohmna, South Dakoata, Texas, Washing
ton, West Virgima and Wyoming)

The Puerto Rican law 1s unusual m that 1t requires wheat flour
and all products made from 1t to be enriched



THE CARBOIIYDPRATFS 51

Bread 1s 60% flour The thamine, maemn and 1ron in jeast
hieads ate but shghtly affected by bakhmg A pound loaf of
bread yields eighteen shees

Graham flour 1s the whole wheat hernal ground

I ntire wheat flour (contrary to what the name would indicate)
1s prepared fiom wheat minus some of the five or st outside bran
Invers

Maemom spaghetti and vetmcellr are prepared from wheat
with 1 Jugh gluten content  Although enrichment of these prod
ucts 15 not requred m any state there 15 quite 1 trend on the
part of macirom and spaghetti manufacturers now to enrich
their products

Corn 15 siilar 1n strueture to wheat hut differs in 1ts pro
tem  The protemns of corn are zein and glutelin  Corn con
tamns less protein mimerals and cellulose thin wheat but has
more f1t and earbohydrate Since the cellulose of corn 13 low
(17¢2) onlv the outer skin need he removed before milling
There are several states which have laws regarding the enrich
ment of corn meal products and are mandatory 1 so far as de
rerminated meal and grits are concerned These states are
Alnbama Georgin Mississippt North Carolina and South Caro
Ima  Tius represents a progressive step 1n pubhe health for corn
menl 1s a staple of the diet 1n this area

Cornstarch and corn syrup are prepared from the endosperm
of the corn the first by fine grmding and the second by hy
drolysis of the eornstareh by dilute acid

Rice another staple in the diets of some ethnie groups 1s not
affected by erther State or TIederal standards for enriehment
However it s possible that specifications will be adopted shortly
Puerto Rico does have an enriched rice law and there seems to be
2 trend among some manufacturers to enrich rice  The Philip
1mhes which are no longer a Lmited States possession have taken
action tow 1rd rice enrichment

Todny numberless cereal produets are available puffed flaked
Ternels finelv ground and others All have their place mn the
diet and all lend varety  Labels should mdieate the compost
tion  Recently manufacturers have added vitamins or minerals
or have irradiated their products The 1eady toserve paek
aged and fortified cereils are natwally the more costly, and
ecrtamn preparations have a shghtly lower nutritive value due
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to the lngh heat used mn therr preparation, than the omgmal
gramm  Dry cereals do not seem to be covered by any State or
Federal enrichment laws However, whenever any produet
makes a vitamin claun (which 1s the case with some of the dry
cereals), 1t 1s mmediately classified as 1 special dietary food
and 15 thereby subject to the ¥ood and Drug Admmustration's
I1abel regulations To meet these, a declaration of the vitammn
cantent and a statement of the percentage of minmum duly re
quirement supplied by the recommended daly portion of the
food must appear on the label

The statement 1s occasonally made that eatmen? causes rickets
A brief explanation may be i order Cereals do contam phytie
aexd, which has the power to combme with caleum thus con
verting the calemim into a nonutihzable form (a phytate) Ce
reals also comtan an enzyme phytase whieh ean hydrolyze this
phytate The amount of the phytise present m cereals 1s vart
able (Qats have httle, wheat much more and rye more than
wheat Long cookimg, as in the cooking of old fashioned por-
ndge destroys this enzyme thus preventing its normal action
of breakdown of the phytate and release of the ealeum The
shorter cookmg tune coupled with the higher content of en
zyme 1n other grams results in greater release of caleum  There-
fore the studes which showed that mekets conld be produced
on s diet eontammng a large amount of oatmeal gave rse to 1
popular nusinterpretation of facts Practically, 1t 15 not of
portance for human bemgs who eat diets of variety rather than
subsisting almost entirely on the old fashioned oatmeal Not
only do cercals contmibute the bulk of the calories m the diets
thronghout the world but through enrichment and natural
sources they snpply some protem and several B vitamins {pr1
maly thiamine 1thoflavin and nimem) and the mmportant mm
erals yron and ¢oleram

Within the last several years a sccond t3 pe of enrichment has
come about The 1den was the bram child of McCay 1t Cornell
who with Flack md Siva developed a new bread formuls
known as the Cornell formula To ennched unbleached flour 15
added 2% wheat germ, 6% full fat soy, and 8% powdered sium
mitk  The result 15 a dehictous fivvared good textured evcellent
toasting bread at a cost of tppronmately one eent a Ioaf more
than the standard white bread The ouly requirement for amy
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one desiring to use the formula 1s that the mgredients as inda
cated above be clearly listed on the wrapper The formula 1s

open '—a statement of mgredients by ¢ open formula’’—giving
the consumer protection which 1s a desirable trend  The mum
mum basic mgredients of breads 1s controlled by Government
regulation  Additions are justifinbly held as * trade secrets’

The vegetables may be divided nto three man elasses  leg
umes root and tuler and green leafy Each group vames mn
starch sugar protemn mmeral and vitamin content In the past
vegetables were subdinided according to their earbohydrate eon
tent into 510 15 20¢% vegetables mdieating that 51015 20 gm
of carbohydrate 15 eontuned m 100 gm or m approximately Y
cupful of vegetnbles eiven another grouping has been 36912
15 18¢, tegetables The composition 18 varable with the soil
on which they are rarsed variety season and handling and these
divisions are therefore only approrimate Such grouping will be
found m the Appendin However the recent trend 13 to have
two mamn groupings of vegetables and aceept an average value
s the carbohydrate content 1n each group  Group A which con
tamns negligible amounts of earbohydrate when used m reasonable
amounts and Group B which contuns approzsmately 7 gm of
carbohydrate per average serving of 15 cup (100 gm) A dis
cussion of this new approach wiil be found 1n Chapter 30

The legumes include such vegetables as dried navy and hid
ney beans green or dried lima beans green or dried peas and
lentils In addition to their high carbohy drate value these foods
are mmportant sources of protems The quality of this protemn
and 1ts place 1 the diet will be discussed later The legumes
may alse contribute thiarmune small amounts of riboflavin and
some 1ron to the diet Some ascorlne acid may be found in fresh
legumes

The second class of vegetables and the one which ranks sec
ond 1n carbohydrate value 1s the roots and tubers Chief among
these 15 the potato  According to the U S Department of Agr:
culture the per camta consumption of white potatoes 1s 12>
pounds per year DPotatoes are high 1n starch and consequently
calorie value and are of Jow fiber content They also may be
considered as a moderate source of iron ascorbie acid (in fall
and early winter) and thamine The sweet potato ranks second
m vepgetable eonsumption in the Umted States In eomparison,
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1t 15 hagher i earbohydrate salue than the white potato, and 1t
may be considered as s mich source of vitammm A Tt contributes
some {thismmmne ascorbie acd (whieh 1 Jost during storage), and
won  Other commonly used root vegetables are earrots (vich
carotene}, tarmps, and beets
While not of this elassification, the squash, Hubbard aeorn, or
butternut, provides a ecarbohydrate value similar to that of the
root vegetables In addition, these squnsh are rich m caretene
The fhird closs of vegetables, the leafy, ncludes such plants as
cahbage, kale, chard, broecol, spinach, turnip greens collards, let
tuee and beet greens These vegetables are relatwvely low 1n earbo
hydrate Ilowever, as a group they are outstanding sources of cer
tmn mmerals and vitamins - Caletum and iron are the minerals sup
phed and these foods are all excellent sources of vitamm A or,
rather, earotene (the substanee from which vitamin A 1s formed)
Roughly, the degree of potency of carotene corresponds to the
depth of color found n the leafy vegetables In the fresh state,
the leafy vegetables are rich sourees of vitymin ¢ However, as
will be diseussed later, much of this vitamin, winch 1 imtnally
present m some vegetables 1s lost durmg handling and coohmng
Tematocs, botanieally a frmt, take thewr place 1n the Amertean
dietary as an mmportant vegetable  This smportance 15 due to
two factors obne, thewr excellent nutntive value, and, two the
fact that they rank third among vegetable consumption The
tomato m its vanous forms ranks first in ¢ inned ~egetable con
sumption  Although the tomato 1s Iow n carhohydrate vnlue, 1t
1 & good source of ascorbie amd  The acdity of the tomato
protects this vitamm agunst any considerable loss mn coching
Although contarng some carotene and some B vitumins the to
mate 1s not considered an important source of these natrients.
Fruits may bhewsse be grouped necording to carbohydrate
content Some frits hke bananas dates and figs have high
fuel value Others lke watermelons pears strawbermes and
shubarb have low calovie value In peneral Irmts have less
than 29 protein and except Sor avoeado pears and olives hate
less than 20 fat Ther earbohydrate content varies from 5 fo
20% m the fresh frints and from 60 to 80¢% 1n the dried frmnfs
Truts owe thewr distinetive flavors to the volable oils and
acids  The mahie acid m apples tartarie n grapes, eitric m
lomons oxalie 1 tomatoes are formed n the breshdown of the
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starches  T'ruuts are valuable in preseiving the alkalinity of the
blood, sinee they form alkaline earbonates durmg the digestive
process  Durmg the ripenmg of frmts, the stareh 15 conserted
mto sugars, at which time they beeome readily digested

T'ruits are rich sourees of vaitamuns and mnerals (see diseussion
under these headings) Thewr carbohydinte content varies ae
cording to the form mn which f1mts are purchased and consumed
T'ruits are available i the fresh state, eanned m sugar syrup or
water, dried, stewed, frozen and preserved I'rwit juices also
form a major part of the Amencan dict pattern  Not only does
the enrhohydrate content vary according to the processing the
fruit recenves, but the nutritive value 1s also affected

Although fresh fuwits do not contribute appreeinble amounts
of carbolndrate (they are roughly 10%) dried fruits, ‘‘syrup
ek ” and frozen frts (which are usually packed with sugar)
are doubled and sometimes tripled in carbohydrate, hence, fuel
value Tor the most part the vitamin and mineral values of
dred fruits are appreciably more than those of fresh fruits,
whereas the nutntive value of canned fruits 1s somewhat lower
The vitamin and muneral values of frozen frwits seem to be
shehtly lower than the fresh and approvimately the same as the
canned fruits  As mentioned previously, the vitamm and mineral
content of fresh fruits and vegetables can vary considerably ac
cordmg to the method of handling

As a group, fruits are 1mportant sources of ascorbic acid eer
tun of the B complex <itamin A, 1ron, and some other minerals
The aitrus fruits are exceptionally rich mn ascorbic acid and
cataloupe strawberries and apples (to a lesser extent) are also
good sources of this sitamin  Apricots jellow peaches and
cantaloupe contrbute vitamm A to the diet A diseussion of the
contribution of fruits to enhance the vitamin and mineral values
of the diet will be presented 1n respective chapters

Obviously, jams and jellics made from fruits and sugar are
concentrated ecarbohydrate foods Dy the time the fruit has
undergone the preparation and evohmg process, mn addition to
“‘dilution”’ with sugar the vitamin value has been marhedly
reduced  Smee such foods have httle more than ealorie value,
they should not be permttted to czowd out foods which will
supply not only ealories but vitamins and minerals as well
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Tamis §
CoMPARATIVE AMOUNTS OF CARBONYDRATES IN Soar Codnon Foops
TOTAL
CARBQ CALORIES
mm'mm FAT {IYDRATE] ASH WATER (100 Gy
FoQD Fo Yo To o 96 {PORTION)
Apple (raw) 03 [ 749 03 811 58
Banana 12 02 220 o8 748 88
Dried prune (un 23 s 710 21 240 268
cooked)
Drange jutce 08 02 116 H4 875 44
String hean 14 62 4 1g a5 iz
{cooked)
Dry navy bean 24 16 516 39 1ns 338
(raw)
Celery (raw) 13 02 37 12 37 18
Spinach (cooked) 31 [\E] 36 13 a8 26
Carrot (raw) 1z 03 93 16 882 42
Potato {baked) 24 01 25 12 778 83
White bread 82 33 523 1T 345 276
Toﬁ:teg white 9T 37 536 21 255 313
Qatmenl (cooked) 23 14 116 07 818 63
Cornflokes 81 04 85¢ 29 36 385
Sugar (; granumted) — — 935 — 05 385
Candy (fudge) 7 113 813 87 50 411
Molasses (medium) — — 600 85 240 232
Jelly 2 - €50 03 345 252

Adapted from U S Department or Agricuiture Hapdbook No 8 Composition
of Foods Raw Processed Prepare:

Nuts properly belong to the frmt group but becanse of thewr
eomposition are discussed in the chapter on Fats

The major difference between frmits and vegetables 1s that of
the form i which the carbohydrate exists In fruats—mn the
ripened stage—the carbohydrate 15 sugar, in vegetables 1t exusts
as a starch T addibion, most frmnts have 2 nmld lasative action
These differences may be used clinieally but have no sigmftcance
in the normal diet

When one reviews the basie funetion of erch part of the plant
the relative carbohydrate value 1s elear Dor eaample, the leaves
which are commonly referred to as the “manufacturmg part of
the plant ’ are high m cellulose structure and low in carbohy
drate value Spinach, kale, and cabbage will be found among
the 3% vegetables On the other band, the root serves as a
¢ gtorage house” for the plant There cne will find a relatively
mgh carbohydrate value As the plant matures, the concentra
tion of carbohydrate mereases This may be illustrated by the
difference between *‘new ’ potatoes and ‘‘old’’ potatoes, ““young'’
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carrots and ‘‘old’’ carrots The stalk of the piant 15 ealled the
“rondway’’ and conscquently has little earbohydrate value
Celery, rhubarb and asparagus ate examples of this part of the
plant  Simlarhy the floner having no nced to store food for
the pladt 1s low m carbohydrate The canliflower Brussels
sprout and broceolr are from this part The frmt of the plnt
represents the food whieh the sced needs to begin Iife and con
sequently 1s hagh n earbohvdrate Tal e the root as the plant
matures the fuel Yalue nereses  Vost fruits are found 1n ths
category 45 well 1s a few vegetables and the cereals  Of course
there are many exeeptions to this elassifieation but such 2 group
mg may serve as 1 guide 1 recalling the relative earbohydrate
content of foods dernved from plants

The fourth group of carbohydrate foods may be called *‘con
centrated sweets and ineludes such items s sugars syrups
molasses honev candy and sweetened beverages The consump
tion of sugar i the Umted States 1s high an estimated 100
pounds per capita or 1, pound per day per person  White sugar
and 1ts products frostings candy and syrups are highly con
centrated earhohydrates Others of this group such as brown
sugar corn svrup maple syrup and maple sugar contribute small
amounts of ealerum and wron Honey contams a smill amount
of some members of the B complex and some vitammn C Mo
lasses 15 an exeellent source of both ealeium and won  Except in
the case of molasses the nutrients other than carbohydrate are
so small that the contribution 1s neghgible Blackstrap molasses
15 defined as the dark thick syrup remuning after the economie
exhaustion of crystallne sugar (sucrose) In recent jears
many extravagant elums have been made n relation to its thera
peutic value which have no basis in seientifie investigation  The
mutritional value it contamms 15 potissium and magnesuum (both
of which are plenfiful i the average diet) some ealeiam and
some ron and copper  The latter two are usnally 1n the form of
nsoluble compounds whieh therefore have no food value
Blackstrap molasses seems to have considerable qualty as a
Imatne

The purpose of cooking food 1s to mmprove palatalility and
render 1t more easily and completely available to the digestive
cnzvmes Carbohydrate foods are no exception In starch foods
coohed 1 moisture such as cereals and starchy vegetables (po
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tatoes), the encasing membrane of the starch molecule swells
and ruptures (see Fig, 7), a process known as gelatinization,
Cooking of vegetables dissolves the intercellular material which
binds the cells of the cellulose together. This serves the dual
purpose of softening the cellulose structure, thereby ifereasing
its palatability and rendering the carbohydrates, minerals, and
vitamins more available to the digestive process For the most
part, the cooking of fruits and sugas serves to enhance the pal-
atibility rather than to improve the digestibility. Correct vege-
table and fruit preparation is also concerned with the retention
of vitaming and minerals which will be discussed later {see¢ Chap-
ters 11, 12, and 13).

Review Questions

. What are the carbohydrates chemieally?
Into what mawn groups are they clasuified?
Tnto what classification should the following be placed: glycogen, lac
tose, corn syrup, ccllulose, honey, cane sugar, dextrins, pectn, agaragar?
Approximately what percentage of the normal diet 1s furmshed by car
Lohydrates?
What 18 an “‘enriched”’ flour or bread?

©F 1D
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Sugpgested Projects

From jour menus (your diet record of one week), hst the carbohydrates
sou melnded  Clasmfy them sccording to the four man groupings set
forth n this chapter Determine the percentage each group contubuted
to your total carbohydrate intake

From jour menus, using the tables of food composition wn the Appeniiy,
calenlats your avernge dmly antoke of carbohydrate Is ap tao hught
Tog low? Why? Can jou change your dietary pattern so that your i
take of carbohydrate will equal jour needs?

What are the ten cheapest sources of carbohydrate on the market nowt
What 15 their relative cost?

¥ind an advertisement i which the carbohydrate of the product 33
mentsoned  Analyze the copy with vespeet to the ynformation set forth
i the previous discussion

Plan & low cost diet for one day that will previde an adequate 2,100
ealone et ¥ hat carbobydrates did you use?

If you needed to restrict your energy intake, which carbohydrate foods
would jou welude? Which woold you omat? Why?
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CITAPTER 4
THE LIPIDS

Lamds are organie compounds whieh, for the most
part, are synthesized by ammals from plant sources
Vegetable oils ate usually found in the sced  Beeause
of the chemieal composition and combination fats are
a concenirated <ource of energy  Ouistanding fats
found m the normal diet are butter, olcomargarine,
crenm some cheeses, meat fats, and salad dressings
“Indden fats” may le gravies avoeados, and nute
Tats are an important constituent of the diet for both
the energy and satiety value

The term ¢ hpids’’ has been suggested by Bloor to include fats
and other compounds which resemble them in physical properties
Although members of this group have certam solubihities and
properties 1 common for the most part they are diverse m
their ¢chemieal eonstitution

The fats, the lipid with which this chapter 15 primanly con
cerned, are orgamic compounds of earbon hydrogen and oxygen,
as are carbohydrates Ilowever, because fats contamn less oxy
gen and more carbon than carbohydrates, fits are a more con
centrated fuel and require more oxygen when 1t burns or oxadizes
Consequently fats contribute two and one fourth times as many
calories per grien weight as do carbohydrates

Tat 15 stored in considerable amount 1n ammal tissue (referred
to as adipose tissue) where 1t serves as the reserve fuel supply
m a fashion stmlar to carbohydrate storage by the plant To a
lesser extent fat occurs in plants where 1t 1s usually stored in the
germ portion The lavers of fat may serie as a protection
agunst mechanical myury  Iat also acts as padding and support
for the organs and as an wsulation agrnst rapid body tempera
ture change In addition to depots” of body fit, ipids are
found 1n other areas of the body such as plasma hipids (phospho
hipids, cholesterol and cholesterol esters) and as constituent of
cells  While not so effective as earbohvdrate in this role, fat has
a protem sparing action
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Bloor classifies the ipids as

1 Simple lipids Esters of fatty acids and alcohols
a Pats, esters of faity acid with glycerol. The familiar ammal and
vegetable fats helong to this group
b Waxes, esters of fatfy acids with sn alcohol other than glycerol,
for example, beeswax, wool wax, spermacety, ete

2 Compound lipids Esters of fatty aads contawmmng groups m ad

dition to the fatty acid and aleohol radicals

s Phosphobpids, eontyuning, mn addition, phosphome aeid and mitre
gen  Leaithin a necessary constituent for cell hife, belongs to this
class It 18 found 1 egg yolk, milk, brawn, bile, nerce tissue, and
other anmymal tissves
Sterols, large molecular aleshols combiped with fatty acids, as for
exnmple, cholesterol and ergosteral  Cholesterol, one of the an
imal sterols, 33 widely distributed in nature It is a constituent
af Wile, bemnp held there 3u <olution by the tile salts Its pres
ence 1 cells gives to them the property of holding water Ergos
terol 1s & charncteristic sterol of plant hfe When ireadiated, 3t
13 knawn as caleafercl which, when dissolved 1n o1l 18 commercially
known as Viosterol or vitamin D,

Animal sterols can also be irradiated and when dissolved 1o
0] are known commercially as Delesterol or vitamin D,

The compound himds nre known as hipods They are fathhe
substances but are more complex than the true fats—liencs, sre
more yeactive Active body tissue eontxing fat mn th form

Other groups are of lesser 1mportance and need not be disenssed
here

As indicated above, the fats are simple esters of glycerol and
fatty aexds and are named according to this fatty acid moleenle,
as stearn from stearie acid and olew from oleic ad  The hard-
ness of any fat 1s determned by the fatty acid i corbination with
the glyeerel Natural fats are mintures rather than just pure fats
50 this hardness or consistency, winch 1s related to the meltmg
pomnt, of the fat, 1 not sharp The fats range in firmness from the
oils to fats of extreme hardness It should be emphasized that
the term “‘oil”’ 1 this instance refers to the physical state of &
fat (meaning hoqud fats) rather than its chemieal nature
{Chemieally speaking, an o1l may refer to the hydvacarbon oil
dertved from petroleum, such as mineral ol or lubreating o}

Certain fats and oils (hqmd fats) are umsaturated, that is
they have double bonds capable of opemng and receiving other
radieals Such fats sre soft m texture but may be hardened by
the addition of hydrogen (a process known as hydrogenation)

o
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The double bonds open and recenve hydrogen 1ons and thereby
become sohd substances Adwvantage 1s taken of this process in
the hydrogenation of eottonsced o1l to form many popular short
cmngs

Tats so saturated do not become raneid as do fats in the un
saturated state o pownt of practieal importance The rancidity
of fats 15 due to 2 partial ouidation of the unsaturated groups
hvdrolytic changes and bacteisal action  Such changes deerease
both the palatibility and vitamin value  The degree and speed
of raneadity vary with indnadual fats

Recent experimental studies indieate that some unsaturated
fatty aeids are indispensable to good nutrition They are essen
t1al fatty acids and are cither not synthesized or not synthesized
rapidhy enough i the ammal body to permit their omission from
the diet The exdct function of the unsaturated essential fatty
aeds 1s not fully known but 1t has been suggested that they
are needed as actual struetural materals Some research has
mdicated that a defieiency of the essential fatty acids will result
m slin lestons mn the dog and the rat and as an eczema 1 man
These essential fatty aeids are linoleic 1e1d (with two double
bonds) tmolemic acid (with three double bonds) and arachidonie
aexd (with four double bonds) They are present in such food
fats 1s soybean whole wheat unhydrogenated cottonseced o1l
(Wesson) eorn o1l (Mazola) peanut linsced and olive oils and
m egg yolk and to a lesser estent in lnird Thats other than
these essential fatty acids can be synthesized in the body from
protemn carbohydrate and other fatty nexds Reeent work sug
gests that the coneept of need for the three essential fatty aerds
may change There 1s mdication that linolere may serve as a
precursor of the other two

The characterstic flavor of food fats s due to foreign sub
stances which are either absorbed from therwr natural environ
ment or to substances which are produced during processing
Tor example the laeterial flora of cheese and butter are eare
fully controlled so that the desired flayor 1s produced

Although fats are msoluble 1n water they ean form satisfac
tory emulsion dispersions m water  An emulsion 1s a suspension
of one finely divided liqmid 1n another one Ilow permanent this
suspension will be depends upon how finely the first hqud 1s
Lroken up and second upon the presence of a third substance
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of the total ealones dernved fiom fat  The shght inerease
grams of fat consumed per capita, coupled with the deerease mn
the total ealotie ntake, has resnlted 1 o marhed merease m the
per cent of ealories from fat, namely, from about 32 to 407
Tstimates of the daly consumption of fat range from 50 to 100
gm It has been suggested that 1t 1s desirable to include from
23 to 40¢¢ of calories i the form of fat  This level 15 supphed
by o range of 1 to @ g per hilogram of body weight, or a total
of 75 to 150 gm of fat Perhaps one of the factors bringing
about the gradual inerease of fat i the diet has been due to the
emphasis upon proteetive foods, the leafy vegetables, in par
ticnlar, which tequue salad diessings or butter, and the shuft to
higher priced foods such as eggs and meats Which contain fats

The foods 11¢h 1n fat may be dnided mto twe mamn groups,
the ammal and vegetable fats T'ew foods contain solely fat
and, for the most part protemn, some carbohydrate, and the fat
soluble vitamins are found m foods rich in fat  The animal fats
mwelude meat, fish, poultry, egg yolk, nilk and milk products,
and pure ammal fats To the latter group, the vegetable fats,
belong the seed and vegetable oils m their natural state, when
hydrogenated into lard substitutes or when chuined with milkh
to make margarines for butter substitutes

A second grouping of fats 1s somctimes used This 1s referred
to as “‘visible”’ and ‘‘mnvisible’’ or ‘‘lidden’” fats The visible
fats melude such foods as butter cream, lard, and salad dress
mgs, winle the hidden fats may be designated as the fats of
meats, milk, cheeses, butter m cake and pastiies, and eggs and
nuts

The fat content of meats and fish varles (see Chapter 5) I'at
15 stored 1n the cell walls of the conuectrnve tissues, around the
internal organs, bhetween the musele fibers, and dieetly under
the shin  The degree of hardness whieh 1s characteristie of
each species 1s dependent upon the fatty aesd content  There is
consilerable variabalits m the fat content of the varous com
mercial cuts of a meat such as Leef or lamb  There 15 also a
Vanability i the fat content of varions meats as the percentage
of fat 1s approvimately 10% 1n a lean eut of pork to 8057
salt pork  Meat from which all vistble fat has been removed
still contains 6% fat
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In fish, the fat is deposited largely in the flesh. Usually a
light or ‘“white’” flesh in fish indicates a low fat content, while
a dark flesh suggests a high percentage of fat. Haddock and cod
are always low in fat, while the fat content of most fish varies
with the season. For the most part, fish store energy as fat in
their livers instead of glycogen which is found in the livers of
other animals, Such fish as tuna are frequently canned in oil
which would supply additional fat.

The fat content of poultry varies considerably. Duek, goose,
turkey, and fowl are higher in fat than the broilers. Breast
meat of poultry is lower in fat than leg meat.

Meat, fish, and poultry contribute nutrients other than fat to
the diet, primarily protein, the fai-soluble vitamins, some of the
B complex, and several minerals.

Fig 10.—DBeef fat (From qu\k and Bergelm: Practical Physiological Chem-
» The Blakiston Co.)

Egg yolk contains approximately 30% fat in the form of an
emulsion. Associated with these fats ave other lipids (or fatlike
substances), Iecithin and cholesterol. The relationship of choles-
terol to its metabolism in the body will be discussed in Chapter
30. Recent experiments indicate that the presence of lecithin
stimulates the rate of absorption and the extent of digestibility
of fats. It has been suggested that this is due to its emulsifying
action, in which case it is logical to expeet enhancement due to
humogemzatmn of milk., Mineral salts, iron, and the fat- soluble
vitamins A and D plus thiamine and riboflavin are also present

in egg.
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Although milk contams ounly 4% fat, a considerable amount
of fat n the diet comes from milk and nulk produets

Cream 1s the concentrated fat of milk 1t 15 removed from the
milk by sauous methods of separation, vsnally by centrifugal
foree The degree of separation 1s expressed as percentage In
commereially mauketed eream—20, 30, and 400 cream  The
terms 2, 3, or 4 X—Light o1 coffee, medium, and whipping eream,
are also used By means of a separator 1t 15 possible to concen-
trate the fat to 60%%, and, by churning, to 8566 (butter) In
addition to fat, cream contributes yitumin A to the diet

Butter 1s prepared by chutning eream, a process which results
m the conlescence of the fat globules DButter 1 actually con-
centrated ercam, and contains 8§37 fat It may be prepared
from cither swect or sour cteam, and 1s marketed 1n salted and
unsalted forms Salted butter made from sour eream 15 the more
common form Butter 1s also rich in \itamin A value

Cheese supphes appreciable amounts of fat, depending upon
the type of basic milk  “‘True’’ cottage cheese, a skim milk
product, contams only 1% f1t  Howeser, many commereial con
cerns add cream to cottage cheese to inerease its acceptabihity
T'ull cream cheese eheddar or Swiss cheese may contan as high
as 335 fat

Lard, suet, and tallow are the fats of pork, beef, and mutton
Rendered free from connective tissues, they may be prepared as
pure fat

As indieated previously, vegetable fats are the second large
group which contnibute fat to the diet These fats may be used
m either a hqud or solid form Many oils that are obtamed
from seeds, sueh as cottonseed or fiom corn, ate used m salad
dressings  Qlive o1], which 1s pressed from the fruit of the olne
tree, 15 an expensne yet popular constituent of salad dressings

Hydrogenated fats, which were discussed previously, are usu
ally made from the oils of cottonseed, corn, so) bean, and peanut
These are prunarily used 1 pastries cakes, and as a fat m frymg

Other vegetable foods whieh are relatively gh in fat eontent
arc chocolate and coena  As fruits, avocados and olnes con
tribute fat to the diet

Nuts are rich somrees of fat and protemn and, exeept for chest-
huts, are poor sources of carbohydrate Nuts are good sources
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Butter 06 4 25 5 716
‘\Iargarme 06 4 25 155 720
Larg 0 1000 ] 0 [ 902
Peanyt buttey 261 478 219 3¢ 17 576
Walnye 150 614 5¢ 17 33 654
Ohive ¢y 0 1000 0 0 0 884
Moy onna; s 15 780 30 15 160 703
Frenep dressmg 06 355 203 40 306 394
Cream (I, ht) 29 200 40 06 725 204
Bacon (broleq 250 5590 1o 60

Hy drogemted fats 0 1000 0 0

Adapteg from y g Denartmenl
of Fooqy Raw’ Processe, Prepareg

of ¢opper, won, ang mangnnese, and contayy, B Vitamng Peanutg
contam 50, fat ap 0% Drotemn, Brazy nuts, 650 ryy and
23, Protemn, angd Decang, 8% fas and 9oz Protemn e Water
content o nuts 15 Joy,

Although Margarime Manufactyye m thyy countiry hagq its be
8nmg gpoye 1875, the Seareity of butter dunng World W, g
led to an Mereagey use of margarne as a Spread, iy Seasoning,
angd i bakmg Now 3t 35 a large ndustry At first, margarine

used almogy exelusiy ely  The o1ls ape hy drogenated, mned with
bastenrizeq and cultureq 1l ypgy an emulsion of milh
Mol (yhyep 15 Margarime) 14 obtameg It 15 then salted and
Dackageq Most margaripeg are fortifieq With titamgy, A and
Some hgy ¢ Yitamim p added 1, addmon, many brands have
been coloreq and are Packageq ¢, resemple butter

One brang of margarme bstg ifs COmposityopn as shown m
Table 7

UsuaH}, fats are Unaffecteq by cooking DProcedureg such as hal,
mg Steaming and boilmg Howey er, m fr_;mg, the cookimng of
food 1 hot fq¢ the temperature IS of utmogy mportance The

usmg from the Surface 'he tempemture at whieh this oceurs
18 calleq the Smokmg pomt of the fat g mdicateg that a de
Composition 15 taking Place producmg substaneeg among whyep
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TaBIF 7
INCPFDIENT |_PFPCFNTAGF | WIHY USFD
American cottonsced o1l [00 An cxeellent energy food
Coltured <him milk 165 The fresh pasteunizel and culturel

<kim mik which helpe give it o
delieate appetizing flavor

Salt 28 To impart the proper seasoming

Derivatine of glycerine 05 This produet helps make 1t prac
tieally nonspattering when usel
1 pan frymng

Vegetable leeithin 01 Reduces “sticking to the pan’?in
pan frymg

Renzonte of sola 01 A preservative  Helps retam its

fine fresh flavor
To make 1t a reliable year round
source of this important vitamin
An artificin] flavor  Fohanees
the flavor and aremn

Vitamun 4—15,000 umts
USY per pound
Diacety]

are fatty acids and glycerol If the temperature 13 allowed to
inerease, a substance called acrolemn 1s formed from the glycerol
Acrolein 15 acrid 1 odor and writating to the eyes If food has
been cooked 1 overheated fat 1t may be nritating to the gastro
mtestmal tract as well

Smoling point temperatures 1e the point at which decom
position takes place vary Tor example the cottonseed and
corn oils break down at 222° to 232° (', the hydrogenated fats
at essentially the same level 219° to 232° Lard undergoes
change at a lower level 214° to 221° and if the lard has been
reused a number of times at even a lower temperature of 190°
The value for butter 15 ginven as 208° for ohve o1l 167° to 175°,
and for peanut o1l 150° to 160°  Cooking charts which are care
fully worked out as to temperature should be followed

Review Questions
What 15 the difference between the terms ‘“fats’’ and “‘Liprda?’y
What are fats chemically ¥
How are fats clasaified?
What 13 meant by an unsaturated fat?
What are the ¢ essential fatty aeids’’? Why are they so named?
What 15 the calone value of fat per gram?
Tn addition to 3ts energy tal:e why 1s fat an wpportant constituent
of the dietary?
Are margarines sati~factory sul stijutes for butter?
What percentage of the dietary should Le frovided 1+ fat*
VW hat are the important sources of fat 1n tte dietarc?
Ifferentiate Letween hidden fats and sisible fats

R
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Suggested Projects

From jour menus (jour diet record of ome week) list the fats you mn
cluded Classify them according to the main groupings set forth mn this
chapter  Determine the percentage each group contnibuted to your
total fat intake

From jour menus, using the table of food composition 1n the Appendix,
caleulate jour average daily intake of fat Is it too high? Too low?
YWhy? Can you change your dietary pattern so that your intake of fat
will equal 3our needs?

What hidden fats did jou inelude 1n jour diet? Vihat per cent of the
total fat intake do they represent?

4 What are the ten cheapest sources of fats on the market now$ What
13 therr relative cost?

If you needed to restrict jour energy ntake, which fats would you in
clude? VWhy? Which would you omit? Why?

Last your tavorite toods How many are rich in taf content?
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CHAPTLR 5
THI PROTIINS

Protein one of the most important of the nutrients
noutishes the body m thiee ways as a source of energy
as matenial for giowth and npkeep and as 1 regulator
of ody processes Droteins e important in relation to
their constituent ammno acids  Some of these amumo
acids are elassified as  essentinl  as they eannot be syn
thesized by the bodv  Meats vegetables legumes milk
and mill products all provide amino 1exds  Current re
search 15 directed toward the sources and amounts of
specific amino acids

One of the most important of the foodstuffs necessary for the
mantenance of Iife 1s proten  The word has 2 Greeh dermvation
and means to come first Protewn 1s usually the first nutrient
considered since every living cell contuns and must have a con
tinuous supply of protem if 1ts hife 1s to be maintuned Protemn
forms 4 large part of the solid matter of ammal tissne (15 to
209%) In the plant hinglom while protemn oecurs less abnn
dantly than does carbohydrate 1t still 1s 1 1mportant constit
uent In fact 1t 15 the plant wlnch supplies the original source
of the ammal protem The plant in some manner peeuliar to
itself combines earbohydrates (whieh 1t synthesizes from earbon
diovide and water under the influence of sunhight) with ammonin
or mitrogenous compounds 1n the soil to form proten  While
Atimals ean rebwld protem m thar tissues they ennot produce
1t from sunple morgame imnate substances which hive never
Ined  Through the mgestion of vegetable protems ammal tis
sues are formed Roughly 10 pounds of vegetalle protemn are
tequired for the econstruction of 1 pound of 1mmal protan
Through the ingestim of animal and vegetable | roteins man 1s
able to mld hus body structure While protemn as ean be seen
from 1ts constituents seres as 4 source of energy 1ts chief fune
tion 15 to supply the tissue bmlding material

Chemieally protemn 1s a complex orgamie substance contaiming
erbon hyvdrogen mitropen oxvgen and sulfur  Some protemns
also contmin phosphorus and other elenvents As indicated n

69
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Chapter 2, durmng the process of digestion, protemn 1s broken
down into its structural umts, the ammo acids These amino
acids are cartzed in the blood stieam to all parts of the body
The mdrvadual body cells are thus enabled to prek from this
supply the particular ammo acids necessary for growth, repam,
formation of new tissue, ineluding enzymes, hormones, hemo
globmn, antibodies The process may be likened to the buildmg
up of various words by selection and combmmations of the inds
vidnal letters of the alphabet A molecule of protemn may eom
bine as many as several hundred individual ammo acids Count
less combinations are possible The amino acids not immediately
utilized for structural purposes or to a shght estent stored as
1eserve protem are broken down and used as energy

Certamn of these amino acids must be supplied preformed to
the body by way of the mgested food 'The others can be synthe
sized one from another within the body 1tself They are ac
cordmgly divaded mto two groups  essential (occasionally entled
mdispensable) and nonessential (often referred to as dispen
sable) Obviously all ammo acids (about 25 are known to eist)
are essential, however, those differentiated as essential are un
able to be synthesized by the body 1tself

Table 8 hists the two major groups of amino aeds A few
which are not considered of primary mmpottnce (1953) are not
weluded

TABLE 8

ESSENTIAL | NONESSENTIAT
(Argimne) Alamine
(Histadine) Aspartic acrd
Isoleucine Citrullme
Leueine Cysteine
Lycine Cystine
Methionine Glutamee ac:d
Phenylalanme Glycine
Threomne Proline
Tryptophane Hydroxyproline
Valine Serine

Tyrosine

Those In parentheses Indicate that they are belleved essential for gronéh
but not for maintenance in the adult man

We used to be concerned with the total protem intake, bu;
now 1t 1s evident that 1t 1s the amino acids that are the essentia
nutrients, not the proteins alone
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Protems may be classified according to their composition and
physieal charaeteristies

1 Simple proteins vield amino acids or their denvatives npon hydrolyie
Simple protemns may be sul divaded into a numter of groups 11t onls twe
groups need mentioming here  the all mns te which 1elong egg all umin
and <erum albumin (110o0d), leucosin of wheat, Jegumelin of peas, anl the
globuling, examples of which include serum glotulin musele glol ulm,
edestin of wheat and legumin of beans and peas

2 Conjugnted protewns are substanees which contain the protein mole
cule united to some other moleeule  T'xamples are the nucleoproteins found
in thyvmus gland and wheat germ which contain nucleie ac1l, the ghycopro
tems contamning earbohydrate (the mueins), the phosphoproteins contain
g phosphorus—easenogen (mlk), ovovitelln (egg volk) anl the hemo
globins which contan hematin—for example, the hemoglobin of blood

3 Demied proteins are products reculting from partial hydroliais  Thes
nelude proteans metaprotemns coagulated protewns, proteoses peptones
and peptides

Primanly, the protein needs and speeifically the amine acd
needs, have been measured m two ways one by ammal erpert
wents which evaluated growth and two through studies which
measured the mitrogen balance of subjects Recent research has
suggested the possihility of determining the ammo aed content
of the blood and urine

As early as 1897 Rubner indicated that all protens were not
of equal value The renson as we now know, 1s the varmtion in
ammo acid content However Thomas B Osborne, who was at
the Conneetieut Agriculturnl Tiperiment Station m New Haven,
and Lafayette B Mendel of Yale, through therr paunstahing
well known expermments established the fact that ““cerfain amino
acids cannot be synthesized by humg cells out of materals ordr
narily present and consequenily must be supphied m a preformed
state”’ This information was published m 1914 The data were
obtumed from ammal fceding experiments which were evaluated
by the rate of growth of the animal

Tor example  Osborne and Mendel showed that 1f rats were
gnen ¢asemn (protem of milh) as the only protein in an othervise
adequate diet they grew satisfactortly If the casen was re
pliced by ghadin (one of the protems of wheat), the ammals
were able to mamtamn theirr weight but did not gron  When
zein, one of the proteins of corn, replaced the cisemn, the ammals
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lost weight and died. Zein lacks the amino acids, lysine and
tryptophane. Gliadin contains but small amounts of lysine.

Experiments continned through the years. W. C. Rose and
his associates at Illinois announced that ten amino acids were
found to be essential dietary components for the growing raf.
Although arginine can be synthesized by the rat, this cannot be
accomplished at a rate commensurate with the needs of the or-
ganism for maximum growth,

A second approach to protein metabolism in the body has been
to measure the nifrogen of the urine. When the nitrogen elim-
inated is exaetly equal to the nitrogen of the diet (protein is
approximately 16% nitrogen), nitrogen equilibrium (or nitrogen
balance) is said to exist. If outgo exceeds intake, a loss of body
protein is indicated, and the balance is negative. Such a con-
dition exists when the metabolism is elevated in fevers or toxie
states. If intake exceeds outgo, there is storage of protein, and
the balance is then positive. This ocenrs during periods of
growth such as infaney, childhood, or adolescence, pregnancy or
lactation, and recovery from a malnourished state or a healing
process. The narmal maintenance diet should be such that nitro-
gen equilibrium is possible. The protein level at which nitrogen
equilibrium can be established is dependent upon the carbohy-
drate level of the diet and the total caloric intake.

W. €. Rose conducted a ten-year investigation, using male
graduate stndents as subjects, to establish the amino acid re-
quirements of human subjects. He found that there were eight
amino acids essential to adult maintenance of nitrogen equilib-
rium,  These are the amino acids listed as essentia) in Table 8.
Arginine and histidine were found nonessential (although neces-
sary for growth in the rat) and were therefore placed in paren-
theses.

Sinee Rose had established the qualitative amino acid require-
ments of man, he set out to determine the smallest amount of
cach of the eight essentials which would saffiee to maintain nitr?-
gen equilibrium. In 1949 Dr. Rose published the resulis of ).us
five years’ investigation as minimum requirements of essential
amino acids. In addition, to provide for the chance that some
individuals might require even more of the amino acids than
those actually observed by Rose, he suggested “‘recommended
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duly mtake’” which was twice the amount found as 2 require
ment These suggestions of Dr Rose’s are summarized n
Table 9 These rceommendations are hased on the assumption
that an adequate amount of additional protein will be mngested so
that synthesis of nonessential amino acids will take place

TABLE 9
EsSENTIAL AMIno ActD NEEDS OF Man®
MINIMUM AND SARF INTARFS FOP NORMAD Man

WHEN THF DIET FURNISHFS SUFFICIFAT NITPOGEN FOR THE SYNTHESIS
OF THE NONFSSENTIALS

MINIMUM DAILY F
TFQUIFEMENT DAILY INTAKE NUMBER OF
AMINO ACID (G ) (aM) S1UBJFCTS TESTFD

L-Tryptoplan [ 05 37

L Phenvlalamine 110 22 28

L Lveine 080 16 33
L-Threomne 050 10 24

I Valine 080 186 2

L Met! onime 110 22 19
L-Leucine 110 29 14

L Isoleueine 070 14 14

*Roe W C Clem & I'ngincer Nets 30 °385 1952

Recently, Albanese reported on his experiments concermng the
ammno acid needs of male mfants He found that all ten of the
50 called essential amino aeids were necessary for growth in the
human mfant In addition as a result of his investigations he
suggested muntmum and recommended amounts of each amino
aaid  He also revealed that evidence had been presented which
supported the concept that certain amino acid deficiencies 1n
man can be 1dentified by changes 1n amino acid lesels 1n the urine
or the blood

What then are the sources of these essentral and nonessential
ammo acuds? In order to elanfy the differences between indi
vidual proten foods the followmng classification has sometimes
been used

1 Complets proten 13 ome which will mastain hfe and support
growth when used as tle sole source of protein food Thess foods are also
spoken of as adequate Class A protemn or a proten of Jagh U ological ralue
Ammal proteins such as milh eggs cheese meat and fisk have ¢ hugh
tiolog cal value Tley are complete proteins and thereb) contain all
of tle eswential amino arids Gelatin 15 tle exception 1t 1s not & com
Plete protein for 1t lacks tires essential amino aeids—val ne tryptophane
and 1soleucine
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2 ““Partially mcompleto protein’’ 13 one which maintains ife but does
not support normal growtl These proteins are often called nadequate,
or a Class B protein They contain many amino acids but not all of the
essential ones The cereal and vegetable proteins have a lower biologieal
value, 1e, they lack some of the umportant amno acids and alone thes
cannot support growth, hence, they are ealled partually mecomplete pro
tems  Vegetable protemns such as the legumes (beans peas lentils, and
peanuts), are sometimes ealled ‘poor man’s meat,’’ because the protemn
of these foods can satisfactonly supplement the ammal group By the mn
clusion of these protems in the diet, the anumal protemns (always more
costly 1n dollars and cents) may be decreased in amount

3 ‘‘Incomplets protems’’ are incapable either of mamtaming hfe or of
supporting growth wher used as the only protemn The most striking examples
of this group are zein of corn and gelatin

These classifications are not inflexible, for a food may contam
all of the essential ammo acids and still have low biologienl
value  If some of the essential acids are present m small
amounts, obilously large quantities of the food must be con
sumed 1 order to assure adequacy Such a food 15 excellent
to supplement other protems but not practicable as the only
one Soybeans belong to this elass

The value of supplementation has long been recogmzed How
ever, only recently has the importance of the tune factor
gesting amino acids been reahzed For profen synthesis, o has
been found that all the essentwal components have to be present
simultaneously  As was indicated previously, amine acids thut
are not used for structural growth are irreversibly metabolized
and are therefore not available for synthesis It 15 known, for
example, that the protemn of milh supplements the protemn of
wheat, and to secure maximmm effectiveness they must be taken
together Thus additional information on the amino acid con
tent of food will result in the ability to supplement protemns
combine them or enrach them m such a manner that the essen
tial amine acid content 1s made adequate Ths will bring about
a lowering of the cost of protem food

The thought behind the Cornell formula and possible lysine
fortification 1s the inability of cereal products alone to be com
pletely adequate for optimum growth due to the deficrency
certamn ammo acids In wheat 1t 1s the ammo aeid Iysine which
1s so limited m amount that the cereal protemn can serve as com
plete protemn only to the extent of 50% Mlk contamns an abun
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danee of Iysime  The 1ight eombination of milk and wheat re
sults 1 encugh hisine to make both protems complete  Since
enough mill to accomphsh this 15 not feasible 1 bread the
soyjbean and wheat geim are ndded  The wheat germ 19 a
restoration of the milled flour to whole wheat status

To these who ent hut three or fowr shees 1 day the improve
ment 1 ‘ hread ’ 15 not migmfieant  lo those who are hetvy
bread eaters 1¢ aght to ten shees o day—espeerdly when the
budget necessaily 1estiits the anmmal protemms—this added en
1nichment 15 of defimte econome value 1f 2 better food can be
obtumed be equally palatable and at ¢ssentinlly no additional
cost 1t seems sensible to get the most for the money spent

¥ —Tle upp r »l otu,.mp) st 8 the eft U of & detary deficiency of
the 4 (ho ac1d  valin Jo " bt otugrapl 810vs the same animal after
valine had been admln :urm {ur t enty i e days  (From Rose and I pstein
Biol Clem €83 194!

From this type of bread improvement 1t 1s possible to go
on to the improvement of othur cercal products and so reduce
the cost but not the quahty of our |rotan foods—or to make
mor¢ good protern mvmlible

Tigs 12 and 1 indwcatc the ¢ffect on growth of amimals fed on
only cnriched winte breal anl the Cornddl formula bhread mn the
Sime quiantitatne amounts  The nmproivenient 15 obvious

The amimmo aeid content of scme food has been determined
(See Table 10) TPerhaps 1t soon will be possible to chart the
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amno aeids 18 we do the vitamins and minerals mdieating need
deficiency signs and sources

In the breakdown of protemn m the body certam amme acds
are found to be evpable of yielding glucose (a simple sugar) wnd
others of yielding a fatty werd This fact 15 of 1mportance m the
diet planmmmg for those conditions in which eabohydrate me
tabolism 1s impured sinee this glucose 1s trented hy the body m
the same manner as ingested glucose On the 1verage 50¢% of
the protein by weight may Dbe considered to he potential suga
and 50% to be potential fatty wexd (58¢0 glucose and 46%% fatty
aad to be exact the total of 104% 1s due to the overlappmg of
certain amino acids) If adequate protemn 1s not present mn the
diet one tissue may be called upon to supply repur maternil
for a more mmportant one Such a sift takes place m staria
tron wasting diseases and sometimes when high fever 1s present

It 15 possible to deerense proteyn owidation for emergy pur
poses by melusion of an abundance of earbohydiite hence one
speaks of the sparng action of carbohydrate Piotein 1s much
more cfficzently used 1n the presence of abundant earbohydrate
than n the presence of wbundant fat Carbohydrate therefore
15 2 more effective protemn sparer than fat

The protemn requirement has been a controyerstal matter fot
some years There have been those who 1dvocated very low pro
temn mtake on the premise that large mtake mereases the woil
thrown on the ludneys (the exeretion of urea and smmonit 18
well as the aeids resulting from the mineral content of the pro
tetn) There have also been those who advocated high miake
of protem  Today the consensus 15 that 1 mddle course 1s prefer
able

When protemn supplies appronamately 10% of the required
calories the giam amount 1s essentially that recommended by
the National Research Couneil for usual activitres

300 protein calories — 75 gm prote n o

10% of 3000 calores = T calor es/gm B ol e it

Tnasmuch as protein metabolism 1s not mereased by actni ity
when excessively hard worh 1s carried on the protemn 15 not
equal to 10 of the calories
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Ilowerer, when the lugh ealorie intake 1s due to metabolie ac
tivity as in the late teen age hoy, 1t will he seen that 100 gm of
protein again represents 1065 of his ealonie need

I the diet contamns a full quaurt of milk, extra egg, meat, or
cheese as 1s so fiequently the ease when the budget permits this
espenditure, the pereentage of protemn ealories rises to around
15¢

When the protem allowances for children aie caleulated ac
cording to therr greater need 1n relation to their size, it will be
found that the protemn level suggested as optimum 1s nat far
from 15¢¢ of their ealoric needd  The formula for the nfant
carries out this relationshup  (See diseussion i Chapter 19 )

Then, for a rough estmation of optimum protein intake the
range of 10 to 15 mav be used Tt 1s an casily remembered
range when exact figmes are not availablc and when ealeulated
back to the suggested intake on a basis of kilograms of body
weight, 1t will he found to correlate satisfactonaly

TapLE 11
RECOMMENDED DALY DIETArY ALLOWANCES FOP PPoTENN
Fooland Nutrition Board National Research Couneil Reviced 10533

T WEIGHT HFIGHT FROTEIN
AGF (YP) KG_ (1B) oM (V) GM
AMen a5 65 (143) 170 (67) 65
45 6o (143) 170 (67) 65
63 65 (143) 170 (67) 65
Women 25 55 (121 157 (62) 55
45 55 (121, 157 (62) 55
6o 55 (121, 157 (62) 55
Pregnant (3ri trimcster) 80
Tactatmng (850 m} duly) 100
Infants 01/12*
1/123/12 6 (13y 60 (24 kg x 35
4712 9/12 9 (200 wo2% kg w35
10/121 10 (22 73 (30) kg x 35
Children 13 12 (2D 87 (34 40
46 18 (40) 100 (43) 50
79 27T (5N 129 51y 60
Bovy 1012 5 (78 141 (57) K
1315 40 (108 168 (64) 83
16 20 63 (13M) 173 (69) 100
Girls 1012 16 (79 144 (5™) T
131% 49 (10%) 160 (63) £0
16 20 o (120) 162 (6%) kt

*Sve Table 3 for exilanatory fuotnote
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Such percentage will supply about 3.5 gm. of protein per kilo-
gram of body weight in the infant. During those early years,
3.5 gm, per kilogram is usually ingested; later as the first rapid
growth diminishes (at 5 to 7 years), the protein may be dropped
to 2 gm. per kilogram wntil after puberty. Throughout adult
life the protein can be deercased to 1 gm. It should never be al-
lowed to drop below this level unless therapeutieally imperative.
The recommendations of the National Research Counceil for pro-
tein intake for specific age groups are found in Table 11.

Ag'indicated in Chapter 2, the body proteins are continnously
undergoing synthesis and breakdown. They are not static tis-
sues; resynthesis occurs even in the starved animal. This new
idea is contrary to the older theory which postulates little or no
change in the tissues once they are formed. The breakdown and
rebuilding are normally in such balance that total bedy protein
remains essentially unchanged. Experimenis on rats indieate
that half of the body proteins will undergo such change in 2
week’s time.

With the higher levels of 1 gm. or more per kilogram, proteins
of lower biclogical value may supplement the animal group.
The general dietetic practice of obtaining half of the protein
from animal and half from vegetable sources results in a satis-
factory balanee of amino acids and is both economical and
palatable.

Since protein is approximately 16% nitrogen, the amount of
protein metabolized can be caleulated by multiplying the nitrogen
in the urine by the factor 6.25 (100 :+ 16<%), In fact, the protein
content of food is determined by multiplying the nitrogen value,
as ascertained chemieally, by this factor.

Protein Foods

As has been pointed out, an adequate amount of protein is es-
sential for normal growth and development, and approximately
one-half of the protein must be of high biological value. Knowl-
edge of the protein foods available is essential if one is to meet
this requirement intelligently. While almost all foods contain
some protein, foods are classed as protein foods only when the
amount of protein is sufficient to be of definite value when the
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ood is ingested in normal amounts The chief sources of pro-
ein are mlk, milk products, meat, fish, eggs, legumes, cereals,
ind some vegetables

Milk, the first protein food which eomes to mind, 1s of great
mportance throughout hife Its routine inclusion in the daily dret
n heeping with the suggestions of the Basic Seven, 1 pint per
lav for adults to 34 or 1 quart per day for the growing child
wnd 1 guart in pregnaney, is protection against deficiencies of
rrotein, calemum, phosphorus, and vitamins A and B, (or ribo-
favin)

The composition of milk varies shghtly with the breed of cow,
scason of the jear, and feeding schedule, but the average com-
position is 865 water, 8 362 protem, 4% fat, 5% carbohy drate,
ind 076 minerals Its caloric value 1s approximately 670 cal
wies a quart  The specrfic nutritive value of a quart is indieated
n Table 12

TABLE 12
NUTRITIVE VALUE OF 1 QUART OF MiLg*

R ded Dietary Allowances (Revised, 1953) of 25 year old
Reference Woman
RECOMMENDFD DIETARY
AMOUNT FOUND IN AILOWANCE OF 23 YEAR
F1EMENT 1 QUART MIL®M OLD RFFFRENCE WOMAN
Calories 666 2,300
Protemn 342 gm 55 gm
Fat 381 gm
Carbohydrate 478 gm
Calem 115 gm 08 gm
Phosphorus 908 mg
ITron 07 mg 12 mg
Vitamin A (1,550) Inter 5,000
national Umts
Thiamine 035 mg 12 mg
Riboflasin 168 mg 14 mg
acin 11 mg 12 mgy
Ascorlie amid 13 mg 70 mg
Vitamin D (May te fortified)

Also contang small

amounts of
Magnesum
Potasaum
Fodium
Chlorine
Copper
Hnn;:ancwe

by
U S Dejartment nl’ Apriculture Handbook No 8§ Composition of
Fomix Taw FProcessed Dreps b 4
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The proteins of milk are three ecasem (27%) lactalbumm nd
lactoglobulin (the latter two together form 05% see Protemns
classification)  The carbohydrate 1s 1n the form of lnctose (milk
sugar) The fat 15 @ mixture of the glycerides of palmitie olere
myristiec and butyrie aerds  The first two glycerides oceur n
greatest amounts The fat 1s emulsified m the form of very
fine droplets which merease the ease of its digestion  The 1m
portant mnerd]s of milk 11e ealerum phosphorus and potassium
and riboflavin 1s one of 1ts important contributions The major de
ficieney of milk 15 1ts low 1ron content Tle 1ron present 15 how
ever mn readily avaulable form  The Jack of 1won 15 compensated for
m eatly life by the extra iron stores i the liver of the newborn
mfant

As the result of pasteurization the vitimin C (aseorbie amd)
content of milk 1s lowered to around 1 mg per 100 gm or
roughly to one half that of the raw milk Tortunately 1t 15 not
necessary to depend on milk as a source of vitamm C

Since milk forms such an important item 1n the diet 1nd since
1t provides an excellent medium for the rapid multiphieation of
harmfal bactera (see discussion of undulant feier) 1t 15 mark
eted under strict samitary control and wnspection It 1s graded
acecording to hacteriological standards mto certified grade A
and grade B T'lmd milk may be sold sn many forms certified
riw or pasteurized pasteurized whole milk homogenized and
fortified milk Other flmd milks which have been modified to
some extent are skam milk buttermilk various commercial milks
aind yogmt Tn addition there are many milk produets sueh
as evaporated mlk powdered mlk and cheeses

Certrficd muilk mav be sold in the raw state other grades of
milk must be pasteurized TIts certification means that the con
ditions under which 1t was produced and distributed conform
with the high standards for cleanhness set forth by the Ameriean
Assocrition of Vedseal Milk Commusstons The State Board of
Health supervises the production and distmbution of certified
milk as well as that of other milks As mdicated certified milk
may be sold either raw or pasteutized The possibility eusts
however that between pemods of mspection infection may de
velop 1 a herd

By pasteurization 13 meant the heating of milk to destroy
disexse producing orgamisms and usnally 99¢% of all the bacter1s
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which may be found m milk  Two methods ate used In the
first, the milk is heated to at least 143° ' and held at that tem
perature for not less than 30 minutes This is the usual method
and 1s often referred to as the ““hold”” method The second way,
nutk 15 heated to at least 160° I' for not less than 15 seconds
and then 1t 13 prompthh cooled te 50° I' o1 lower This 1s done
m approved and propeily operated equipment By pasteuniza
tion, the nulk 15 not only made safe, but 1ts keeping quahity 15 1m
proved  The food value 1s not changed wigmfieantly, although,
as mdieated previously, some thrtnune and aseorbie acid are lost

Pasteunized mlk 1s usually sold as whole nulk, howeser, many
prefer homogemzed and irradinted or fortified milk  Ifomog
rmized mdl 1s whole malk whieh has heen foreed under high pres
sure through fine apertures with a resulting deerease mn the size
of the fat globules This marhed deercase i the fat droplet size
alters the quality of the milk  No longer will the cream rise to
the surface when the milk 1s allowed to stand, the mixture is
homogeneous throughout The curd size 15 smaller and somewhat
more easih digested There 1s a shght alteration in flavor  The
food value of mulk 1s hanged by the } genization process

Fortified mulls are those contaiming added amounts of one or
more of the essential nutrients normally present m mith  The
Counell on I"oods and Nutrition of the American Medical s
soc1ation recogmzed the fortification of whole nulk with vita
mm D a fact of public health significance  Vitanun D nulk must
contain 400 US P units of vitanun D per quart to meet the re
quirements for aceeptance by the Counell  This 15 usually added
n the form of a concentrate

Other mall s whieh are sold widely are modified to some extent
Ths 1 espeeralls true of shim mith  Shunmed milk may he defined
as milk from which a suftcient proportion of fat has been re
moved to reduce ats mlk fat content to liss than 323¢%  Usu
ally, however, the available fat i shun mlk 1s less than 0 1¢¢
Nonfat milk soltds, from 05 to 15¢%, have been added to some
skim ilhs By 1emoving the fat from mulk, the vitamin A con
tent 15 also removed  Other nutients raman essentially un
changed and, when nonfat dry nulk solids are addeid, the values
are enhanced Qeceasionalls shun milk s fortified with 2 vitamin
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A and a vitamin D concentrate, this usually contams 2,000 In
ternational Units of vitarmn A and 400 U S P umts of vitamin D
per quart

Butternmilk 1s usually the by produet of the churmng of sour
eream into butter There 15 also sweet eream buttermik which
18, 1 turn, the by product of the churmng of sweet cream n the
preparation of sweet cream butter Buttermilk may also be cul
tuted Tins 1s usually accomplished by the addition of the bae
teria Strepfococcus lactis to erther skim or whole milk until the
acidity 15 08 to 09% The butter fat content of these miks
ranges from 01 to 15%

Various commercial milk products are available, protemn milk,
lactie acid milk, hypoallergic milks low sodium, and others
These have their places 1 therapeutic diets, but spice does not
permit 1 discussion of them here

Dxeess fliuid milk, or mulk produced i sections well adapt
to dawrying, but far removed from immediate consumers, 1s pt
served for future use by evaporation into three different pro
uets  Eraporated mill 1s milk concentrated to approximate
one half 1ts origmal volume No sugar 1s added, but 1t 1s su
jected to much drastic heat treatment (more so than condens
milk) The water 15 removed by heating the nulk at 120° to 14
1" in vaeuum pans  After evaporation, the mik 1s homogenize
cooled, placed 1n eans and sterihzed (240° I' for 15 munutes
Now most of the evaporated milk 1s fortified with vitamn D

Condensed mulk has sugar added to 1t m the amount of |
pounds to 100 pounds of milk before the process of evaporalx
1s begun  The finished product contains about 5466 sucrose Tl
sugar acts as a preservative so the milk, when 1t has been seal
1 cans can be stored without further heat trentment

Several processes have been 1nvented for the reduction of mt
to poudered form Dried milk 1s made from whole milk ar
nonfat dry milk solids are made from skim milk The milk
preheated at 140 to 180° I' for 20 to 30 minutes and then 1t
concentrated mn yacuum pans The mulk 1s dried by sprayir
mto a chamber of hot air or onto a slowly 1evolving heated dru
under vacumm I'rom 95 to 9896 of the water 1s removed !
this process Nonfat dry mulk sohds may be stored for lon
periods of tine mn mosture proof bags drums, or cms at ord
nary room temperatures Dried whole milk 1s usually pacl
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aged in vacuum eans and can be stored at room temperature un
til opened  After opeming they must be refrigerated as the
fat may become raneid

As o result of these processes the composition of milk becomes

er % F % C % Ach G HO
Fraporated ag 03 1nez 17 632
Condensed (sweetened) &8 83 511 19 269
Posderel or dried 26" 280 180 58 15
TapLe 13
CoMPARATIVE Cost FOR 1 OUNGF (30 6\ ) PROTFIN
(Prices of August, 1951)
AMOUNT CONTAINING

FOOD ’ 30 GM_PrOTFIN cosT
Steak (round) 4 oz 19¢
Lamb chop (nb with bone) 8 oz 43¢
Reef stew meat (chuch) 4 0z 14¢
Beef hrer 4 0z 636¢
Fisk (haddock) 5% oz 21¢
Cheddar cheese 4 oz 18¢
Egg (medium) 5 (ewch) 2714¢
Whole milk (homogenized) 26 fi oz o3¢
Shim milk 25 1 oz 16¢
Nonfat dry m Ik <ohds nT 6¢
Bread (vl te) 12 oz 1°¢

(approximately)

Oatmenl (dry) °% cup o0¢

AMlk s an eeanomrcal food vt any unit cost that may preval
Table 13 1llustrates this economy by 2 comparisou of the cost of
1oz (30 gm) of protem from several sources No other single
food contributes so much 1 nutimment Table 12 mdieates 1ts
nutntive yalue

In the book Iour VMeals und Your Voney Gove Hambidge
wntes ¢ Perhaps no single thing would bring thout a greater
mprovement 1 the Ameriean dictary 1s t whole than a1 hiberal
use of milk and milk produets

Where whole milk seems costly nonfat drv milk solids and
evaporated milk ean make satisfrctory substitutes  When shin
mlk 1s used the deerease mn c¢alories due to fit subtraction and
the loss of the fat soluble vitumin A must be considered

Cheese 15 the clotted portion of milk and has therefore a
Ingh protemn content T cft behnd after the removal of the curd
33 a milhy hqud known as whey  This has the composition
water 83, protein 1¢7 fat 03¢% earbohidrate 05, and mmn
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erals 079 It contams lactalbumn, soluble salts, water soluble
vitamms, and sugar  Cheese 1s of two mam elasses, hard and
soft The manufacture of cheese was probably origmally a
means of preservation of milk, but today cheese forms an mmpor
tant part of the diet It ranks first from the standpomnt of
amount of protem No other food contams more per umt of
weight  For example, an Amencan cheese (hard) gave an
analysis of water 27%, protemn 28%, carbohydrate 4, and min
crals 4% Meats and fish vary from 13 to 25% protemn, beans
22%, cereals 8 to 12%, and fruits and vegetables 1 to 3% One
pound of cheese 1s equnalent to approximately 1 gallon of milh
in protemn value Cheese 15 marketed as shim mulk cheese, cream
cheese or full cream cheese, depending upon the fat content

Eggs Mk and eggs are sometimes spoken of as perfect
foods because they alone adequately support growth or develop
ment of the young Egg contams approwmmately 74% water
14 5% protem, 10 5% fat, and 1% mmerals The white contams
albumm globulin, glycoprotems, and ovalbumun The jyolk
contains albumin nueleo albumin as vitellin and leeithmn, phos
phorus, caleinm, sulfur, potassium, and iwron The fat 1s ad
mixed with the protem mn the egg jolk to form an emulsion (see
Chapter 4) Egg yolk 1s also a carrier of vitammns A, thiamine
riboflavin and D The Basic Seven recommends one egg 2 day,
and at least four a week

Meat

All meat has essentially the same physical structure, nutritrie
value, and digestibality ~ As the term 1s usually used, 1t meludes
poultry and fish

Meat or musele tissue 1s composed of bundles of tiny fibers em
bedded m and held together by white fibrous connective tissue
The length of these bundles and the extent of the connective tis
sue largely determine the tenderness of the meat In the young
ammal with unused muscles, the fibers and connective tissue are
tender but as he grows older and exercises more, they become
mcreasingly tongher Imbedded with the fibers of the connective
tissae 15 a fat charactersstic of the ammal This varles 1
amount but even the leanest meat has some fat

Meat 15 13 to 25 protem, uncooked weight (25 to 30% after
cookang), 10 to 15% fat, 50 to 60% water, and 1% ash Meat
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15 an excellent soutee of the B vitanuns, metuding maan whieh
1s present only 1n traces i dury products and eggs, nnd of phos
phorus, potassium, and sulfur  Its calortc value vauies with the
fat content from 25 to 100 calonies per ounce, averaging 60
calories

Meats owe thewr flavors largely to the extractives which are
present  These extractives have a stimulating effect on the flow
of gastric Jmee Meats are almost completely digested with case
(96 to 98¢c) Contrary to the often expressed theory, this does
not mean that meat is a constipating food, even though 1t leaves
Iittle residue

The 1dea that a difference cwsts between hght and dark
meats, or hight meats and red meats 1s also prevalent Dark
meats do have shghtly longer fibers and red meats a higher ex
tractive content, but, m general the digestibility and composifion
are sufficiently cqual fo make discrimnation unnecessary

The edible glandular meats fortunately are now coming into
common usage Our ecarly ancestors considered the entrails of
ammals a lunury  Uncivilized tribes still do  As a result they
have at hand means of preventing dietary errors The edible
elandular meats, liner, ladney and heart, are excellent foods as
current research indicates

Liver comes nearer to bemng a ‘‘panacea’ for all ills than any
other food It 1s a protemn of the highest order contains rich
stores of vitamin A and all of the members of the B group of vita
mmns In addition, 1t 1s the greatest of all stimulators m the
formation of red blood cells Laver 15 an excellent source of ron
and copper, but the power that 1t exerts 1n blood formation 1s out
of proportion to this mneral content Laver shonld e served
onee a week, and more often 1f desired

Fish are commonly eonsidered mm two groups those having
a backbone (the vertebrates) and the shell fish They may be
further classified as fresh and salt water fish, lewn or heht fish
and oily or dark fish Salt water fish have the advantage of hav
ng a igher mineral content this 1s of value as 1t pertamns to
fluorine and 1odine  The darh ot oily fish have a much higher
fat content than the lean, a fact thut may nceessttite chowce be
tween them for therapeutic reasons The nutritive value of fish
as a meat alternative 1s often overlooked Numerous feeding
studies with laboratory anmnals have demonstrated that the

s
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TABLE 14
COMPARATIVE AMOUNT OF PROTEIN 1N SOME CodMuoy Foobs
TOTAL
CARBO CALORIES
PROTEIN FAT |HIDFATE] ASH WATER | (100 63
FOOD % % ? % %  |PORTION)
Whole mulk 35 39 49 07 B70 68
Skim milk 35 01 51 08 905 36
Nonfat dry milk 356 10 520 79 35 362
<olids
VWhole egg (raw) 128 115 07 1¢ 740 162
Egg white 108 (0] 08 06 878 50
Cottage cheese 195 05 20 15 765 95
(skrm milk)
Cheddar cheese 250 322 21 37 370 398
Lamb chop (rib, 240 350 00 12 400 418
cooked)
Pork chop (lom, 230 260 0 12 500 333
cooked)
Beef stenk (sirloin, 230 220 0 11 540 207
cooked)
Mackerel” (rvw) 187 120 0 12 681 188
Laver (beef, 236 77 97 18 572 208
cooked }
Tongue (beef) 16 4 150 04 90 680 207

Adapted from U § Department of Agriculture Handbook No 8 Compesition
of Foods Raw Processed Prepared

nutritional value of fish products 18 equal, and sometimes supertor,
to that of beef, the meat used for comparison Research has
dicated that the protemns from fish contam the essential amino
acids 1 proportion to permut economucal utiization of the
protem  Besides bemg a ‘‘tasty’’ food, fish often costs sub
stantially less than meat So, from both a nutrmtional and a
budgetary standpoint, fish 1s an excellent source of protem

While legumes (beans, peas, lentils and peanuts) are classt
fied as vegetables, they supply protemn whch has considerable
value when supplemented by a small amount of ammal proteil
Lmma beans have a protemn value of 8%, soybeans, 13%, and
peanuts and peanut butter, 26%

Nuts are usnally hsted as fatty foods due to thewr high fat
content but thewr protemn content is hkewise high, fiom 15 t0
30%

Cereals have a proten +alue of roughly 10%

These protemns eertamnly should not be neglected when the
high cost makes meat difficult to obtamn mn adequate amounts
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quent storage This seems fo occur when foods are processed,
such as dried, then stored, prepared for serving, and then, per-
haps, kept warm for serving.

A committee of the Food and Nutrition Board of the National
Research Council prepared a report on the lterature to date
(1950) which was related to the problem of heat injury to di-
etary protein From the information available, there seemed to
be little injury by the methods now in use to the important
protein foods, meat, and milk The data showed, however, that
there scems to be a marked deterioration of the protein value of
the ready-to eat breakfast cereals This was believed due to the
current methods of proecessing An important relationship in
supplementation exists, however, as these breakfast ccreals are
usually eaten in combination with milk Research has indicated
that these processmg methods render some of the amino acids
unavailable for absorption

Review Questions

1 What are the structural units of proteins$

2 Distinguish between complete, partially incomplete, and incomplete
proteins

3 What are the principal food sources of the complete proteins?

4 What function may the incomplete proteins fill in the dietary? Name
sources of these

5 How does the chemtcal structure of protein differ from carbohydrate
and fat?

G What purposes do protemns serie? What 1s thewr most economical uset

7 How mav the proteir metaboltsm of the body be measured?

§ What 13 considered a satisfactory amount of protemn to include in the
daily dietary of adults for optimum nutrtion?

9 Why 1s milk considered such an important protern food§

10 In what forms 13 mlk sold?

11 What are other sources of protemn?

Suggested Projects

1 What 1s your recommended allowance of protein? From your menus
(your diet record of the week), use the tables of food caz‘nposmou n
the Appendix to calculate your average daily intake of protein Is 1t too
lugh? Too low! Whyt IWhat can you do to alter your diet pattern 30
that you will meet your recommended allowance?

o From your menus hst the protemn foods you included Classify them
according to the two major groups deseribed in this chapter Dete:
mine the percentage each group contributed to your total carbohydrate
ntake,
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What are the ten cheapest sgurces of protein on the market now?

Vihat are the ten most expensive sources of protein on the market now?
Plan a low cost diet for one day that will furnish 60 to 70 gm of pro
ten

Plan a day’s diet for o vegetanan which exclndes meat and eggs anl
whieh furmishes 60 to 70 gm of protem

Plan a day’s diet to meet the protein needs of a mrl between 16 and
20 without wncluding milk 1n the menus  Would such a diet be ade
quate? Cheek 1t after tha discusaion of vitnmns and minerals



CHAPTER 6

THE FATE OF FOODSTUFFS
INGESTION, DIGESTION, ABSORPTION, UTILIZATION

The reductron of food for absorption and its subse
quent utihzation withm the human organism progresses
i an ntrreate step by step pattern  Recent research
has indicated the interrclationship of certamn vitammns
and minerals 1n these teactions It 1s possible that fu
ture studies will disclose even greater participation on
the part of other nutrients The psychie, motor, thermal,
and chemical factors have been shown to strongly in
fluence both the rate of digestion and the coefficient of
digestibility

As indheated m Chapter 2, there are four major steps to the me
tabolism of carbohy drates, fats, and protemns m the iving orgamsm
They are 1ngestion, the taking of food mto the body , digestion,
the preparation of food for eell use, absorption, the process
whereby the breakdown products pass through the wall of the
gastromtestimal tract, and utihzation, the ways m which these
constituents are carried by the blood to all cells of the body and
are utihized as needed Lach successn e process 1s dependent on
the action of the preceding operation

Ingestion, the eatmg of food, 1s usually a voluntary aetion
Occasionally, one will find a patient who cannot cat or 2 child
who 15 coereed mto enting s meals, but, for the most part, an
mndividual contiols lus food intake Many factors govern the
food that we eat Many of these, such as hikes and dishihes
education custom and culture patterns, economie condit1ons,
were discussed 1 Chapter 1 However, within the framew orh
of these social and emotional influences, the prumary factors con
trolling mgestion are hunger and appetite These two, hunger
and appetite are so closely 1elated that they are likely to become
confused, and 1n the pepular thinkmg, they are usnally eon
sidered synony mous

Hunger has been deseribed as a baste drive resulting from ac¢
tual contractions of the stomach It 1s not beheved to be
fluenced by previous ewperiences and can often be pamful, as

92
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demonstrated by the loud eries of 2 hungry infant  The pangs
of hunger are not continwous i an cmpty stomach  They arc
wsually not notieed if the indinidual eats three regular menls
4 d1v Hunger mav be mhilnted by strong emotions and anger
while outdoor exereise and phisieal actinity 1n general may
merease hunger

1yjefate on the otha hand has been defined by Newhurgh
s a sensition produced by happy  memorres It 15 he
lieved that appetite may e aequired and s evastence depends
upon previeus experiences with taste smell of food and 1s ne
tually an expression of the anticipation of the pleasure associated
with food The differentiation 1s elear when 1t 15 noted that
hunger mav be sated b the eating of 2 meal wlile appetite en
courages the additional mtake of 1 favonte dessert Recent
myestigations with mice prmarndy  have indicated that there
m be 1 phisiologieal mechamsm wlieh governs the appetite
Thus hoth appetite 1nd hunger ate mportant influences i the
first step ingestion of food of the vital process nourishing the
Todx

The relinbility of these two meehinisms 1s a guide m choosing
the necessarv foods for proper nutrition has been studied upon
several oceasions  Vost mmestigators have found that when
simple nourishing foods hive heen piesented chidren will
the long run choose foods that will provile the neeessary nu
trients  However there are studies whieh indicate that 1 choce
does not neeessarly reflect what 15 good | ut rather what 1s iked
So the generally aceepted belicf scems to le that until more
studies provide more cunclusne evidence nather appetite nor
hunger can 1e depended on to guile the mdnadual in the proper
selection of the nutrients neecssiry for health

Digestion 15 considered to be that process whetels the focd
stufls are changed into forms suitable for absorptt n an leventual
Tody use This process tikes place within the gistrowmtestinal
tract of the todyv Tig 14 illustrates the site of the important
digestine organs of the alimentary enal (grstromtestinal tract)
The first aceurate 1nowledge of the netrvity of the gistromntes
tinl tract eame alout m 16872 Alears St Murtin 1 hunter suf
fered a gunshot wound 1 the ablomen  Throu h the opening
Beaumont obseryed the digestne reaetions that took plice and
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described his observations in detail. St. Martin, who died at 83,
had the abdominal opening throughout his life. Although some
of the digestive fluids (which will be diseussed presently) are

Esophagus

PX— \‘\
ord flewwnt
Vermform appendtx. -Sigmard Sl
] - Rectm
¢ fek and
—_ 1 ith glands (From Kirkpatr]
B A e “F undamentals of Healh, Ginn and Co )

secreted from other sources, the gastrointesti?al tract, alotl;lg
which digestion takes place, includes the following: thf: motn c.
the stomach the small testine, and, perhaps, the large intestme.
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Thete are several factors mvolved i digestion (1) mecham
¢al sueh as chewmg and the motions of the gistromtestinal
tract (2) chemicl such as the pIf of the almentars eanal and
the netinity of the enzymes and vauons secrdtions, and (3) reg
ulatort factors as demonstrated by the flow of speeific hormones
and several mnorgame matenals  As the proeess of digestion 18
discussed each of these Taetors will be ponted out 1 relation
to the speaific reaction tnl mg place  Iowever 1t 1s important
to note that all are necessary  In the process of digestion the
mechanienl chemueal and regulators factors are all mnterrelated
and dependent upon one another

The digestne process 1s essentinlly hydiolytic  The zetne

agents which bring about these changes are known s enzymes
These enzvimes are specific 1 action et within eertun aeidity
(pH) ranges and 1n many mstinces e deseriptively named
An enzvme mav be defined 1s an orgame substanee which 1s pro
duced by the Ining cells and has the ability when mived with
other orgame material to bring about certnn chemical changes
without entermg nto the reaction itself In other words an
enzvme can be classed as a catalyst

Some enzymes are hnown by therr early names, however
recently a newer nomenclature which follows the suggestion of
Duclaus 1s unnersally used Each hydrolsytie enzyme 15 desig
nated by the addition of the suffin ace to the kind of sub
stanee 1t acts upon T'or example an amy lase 1s a starch sphtting
enzyme a hipase a fat sphitting enzyme and a protease a protein
sphitting enzyme In addition the enzyme can be further 1dents

fied by mdieating the source of 1ts secretion  One may speak of
1 pancreatic lipase or a gastiie Iyase  Tor simphfication the
substanee upon which the enzymes aet 15 referred to as the ¢ sub
strate  Thus starch 1s the substrite of the panercatie amj lase
and so on

Recently some enzymes hve leen recogmzed to exist 1n th

mactive form i the edls  The enzyme i an maetie gtate 1

called o zymogn  inl the dharactenstic endu o 1y added 1o th

name of the speaific (nzyme to mdieate that it 15y 4p 1maetiv
state  For esample {1ypsnogen I8 3 2vnogen or gpegyfiealls

18 the enzyme try] sinm W mactnne state

Tuzymes those that We hnow 1o exnst as zypgpeng 0o yell s
all others nbout which this poInt 18 not elear hava 1 hun mase stee’
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m order fo partieipate m édigestion  Many substances may actt
vate enzymes or serve as stimuli  These may be hormones, other
enzymes, norgame salts, or mechamecal, psychie, chemenl, or
thermal stimuli  Each of these will be indicated as the specifie
role 18 discussed IDach enzyme has 1ts spectfic activator or a
combmation of two or three of the substances which have been
wdentified as possible activators

As mentioned in previous chapters, cooking primarily serves
to mmprove the palatability of foods, however, m some cases,
preparation aids m digestion This 1s true with starehes, as
llustrated mn Chapter 3, when the membranes are dissolved by
moist heat, thus maling the swollen starch granules available to
the digesitve enzymes Proper frying of foods increases the
ability of the digestive enzymes to cope with the large quantities
of fat mngested Seldom does cooking mprove the nuirttive yalue
of foods An outstanding evample of such improvement 1s the
proper preparation of soybeans and egg white

The mouth 1s the first site of digestion Through the act of
mastication, Tood 1s broken down wmnto small particles, 15 nell
moistened with saliva and 1s prepared for the action of the di
gestive enzymes

Saliva 1s the first secretion of the gastromtestinal or digestre
tract It 1s poured mnto the mouth from seyeral glands

Saliva contamns one prineipal enzyme and perhaps several
others Ptyalin or salivary dustase 1s the primary enzyme,
whereas some literature mdicates the presence of mnitase, lac
tase, lipase, urease, and protease Ptyaln acts upon the starches,
provided they have been properly cooked, and changes them to
maltose  While coolang has no digestive action upon stareh, 1t
does render 1t more avmlable to digestive enzymes by rupturing
the starch granules (see illustration under discussion of earbo
hydrates) Ptyalin has little effect upon raw starch The sweet
1sh taste which deselops when a bit of cooked starch 1s held m
the mouth 1s evidence of the change from statch to devtrins
(intermediary produets m the breakdown to maltose), as the
result of enzymatic action

The discharge of saliva (there may be 1,000 to 1,500 c ¢ daily)
15 under psychie control Even the sight or thought of palatable
food especially when hunger 1s Dresent, normally results 1 the
“mouth watering ’’ Anwmal experyments mndicate that as the
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mouth waters, or saliva gathers m expeetation of work to do,
<o arc the digestine juiees 1 other regions of the digestrve tract
summoned for action The actual tasting of palatable food 1n
tensifies this effeet  The end result 15 optimum digestion  This
1s an mmportant factor in meal planmng  Pleasant antieipation
of meals and enjoyment dmimg merltime are also 1mportant
factors It can be further demonstrated that anger, fear, or ex
treme fatigue are factois in retarding the secretion of digestive
Juiees and notmal digestnve actinaty  Chlorine and bromme have
also heen shown to be actisators of the seeretion of saliva The
pH of the mouth varies from G4 to 78 However, ptyalin can
react orer a range of pH 4to 9

Saliva also contains traces of maltase whieh may convert some
maltose to glucose

The action of saliva bLegun m the mouth 1s continued m the
stomach until such time as the acidlity of the gastric juice per
meates the food mass and stops salnary action  Saliva s not far
from neutral 1n reaction and 1ts activity 1s mhibited by highly
aadie o1 basie eonditions

From the mouth food passes down through the esophagus or
gullet to the stomach in approximately five seconds by means of
wavelihe propulsive motion known as perstalsis .\ contracted
band at the end of the esophagus, called the cardia or cardiac
sphincter, guards the entrance mto the stomach  This sphincter
1s relased by the oneoming wave The stomach 1s not of defimte
size, but 1s an «lastic organ adjustable to the volume of 1ts con
tents

Contrary to popular bclief the stomach 1s less a digestive or
gan than a reservonr 1t 16 true that unportant protem digestion
takes place there but 1ts more mportant job 1s that of slowly
admitting food nto the small mntestine where the major act of
digestion 15 earried on

1t 1s sard that the gastric Juce appears on the himing of the
stomach as profuse perspiration appears vn the shin It 1s se
ereted 1 the fundic end of the stomach (the upper or eardiac
end) as a clear, watcr flurd 1n amounts of two to three hiters
daily

The production of gastric Juic as well as other digestnve
Juiees, 1s subjeet to hormonal control A hormone may be de
fined as a substance which cells 1 one part of the body produce
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and pour mto the blood stream for action elsewhere The first
of these hormones of the digestive tract, m order from above
down, 15 gastrin  Gastrn, as its name mmplies, acts 1 the
stomach It 1s formed 1n the lower pait of the stomach and the
upper part of the small mtestine m response to the mechameal
pressure of food It 1s absorbed 1nto the general ewrculation and
goes to all tissues of the body Only one section responds, how
ever, the liming of the stomach where the stimulus origmated
The stomach eontinues to seerete gastric Jwice as long as food 13
m the stomach When food 15 no longer present, gastrin ceases
to be produced As a result of this hormonal control the secreting
cells have pertods of rest

The gastric jurce contamns 0 2 to 04% hydrochlorie acid and 15
therefore, strongly acadic  Abnormally hagh acdity 1s hnown as
hyperacidity, or hyperchlorhydria, and abnormally low acid con
tent 1s known as hypoacidity, or hy pochlorhydria  Achlorhydrin
refers to the absence of hydrochloric acid One of the primary
purposes of the hydrochloric acid content of the gastrie Juice )s
to provide the proper pH for the action of the enzymes Other
functions of hydrochlotic acid are to act as an antiseptic 1n 1
hibiting the growth or destroying certain harmful bacteria, and
1t 15 possible that 1t mught exert a shight hydroly tic action on the
disacchanrides

Pepsin 15 the most important constituent of the gastrie juice
It exists 1n the inactrve form as pepsinogen but, n the presence
of hydrochloric acid, pepsinogen 1s converted to pepsin It acts
upon proteins and reduces them to cleavage products hnown as
proteoses and peptones (see classification of protem, Chapter 5)
These cleavage products are later reduced to ammno acds 1 the
small mtestine

It was formerly thought that the gastric juice also contained
renmin It 15 now believed that rentn oceurs m the fourth
stomach of the young elf and 1n other amumals, but not etther
the mfant or adult human bemng It was thought that renmmn
was necessary to curdle milk, however, recent research indicates
that casein 1s preeipitated by both pepsin and hydroehlorie aard
The commercial rennmns such as Junket, whieh also eurdle milk
are prepated from the hnng of the calf’s stomach

Gastric lipase which acts on the fats, 1s the fourth digestive
sngredient The value and extent of the Juice 15 2 somewhat eon
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tioversial matter  The eptimum pIH for its aetinaty 1s alout 78
and the pIl of the stomach 1s far below 1ts range  DBecause of
the lnghly aeid eondition 1t 15 doubtful if unemulsified fits are
emulsified 1m the stomaeh  Iowever 1t has been suggested that
if any ety oceurs on the part of the gastrie lipase 1t 19 to
perform on the preformed emulsions such as milk eream and
egg voll

In the stomich absorptin of water salts sugar aleohol and
certain diugs may tal e place but absorption is really 1 funetion
of the small intestine

lechanieal pressure 1s exerted by stom4eh museles on the food
while 1t 15 1 the stomach hut the food 15 not churned and miced
m the mannet of popular thought These moyements take plice
m orderly fashion The fundie end of the stomich 1ets as 1
storehouse for food which 1 the pylorie end of the stomach 1s
subjected to active digestion At the pylorie or mntrum end of
the stomach the food 1s thoroughly mised with gastiie juce and
15 broken up by this proeess and by the mechanical action of the
stomach museulatme When this action 1s complete and the
stomach contents are well aeidified relaxation of the sphmeter
guarding the stomach intestinal junction (the pylorus) tahes
plice This opening of the pilorus 1s aetrvated by the consist
encey of the £ od mass 13 the tension of the stomach muscles by
fullness or emptmess of the duodenum and by peristaltic waves
within the stomach  As the flmd or scmufliid minture of food
mater1al known as ¢hyme passes down through the pilone
sphmeter the upper port1 n of the stomach slowly contracts
upon the food mass held tl ere and forces 1t down into the lower
portion where more actrve digestion tal es place

The length of tine food rewmains i the stom ek 15 dependent
upon several factors The stomach m1y be emptied 1n one hour
or emplying mav require six or seven heurs A earbohydrate
meal Jeaves the stomach more rapidly than does a protein meal
which 1 turn leaves the stomach more quichls than a menl of
fat A cominnation of protemn and fat remuns in the stomach
the Jongest  Tlns ace unts for the  stich to the rits™ or satiety
value of protein and T t foods 11t 1 quantity  depresses tle
flow of gnstrie Jmee and slows up the emptying time  The aver
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age time required for the stomach to discharge an ordmnary meal
1s three to five hours Psyelue factors, however, may interfere
with this time

The thud section of the digestive tract 1s the mntesties, which
are divided structutally, mto two maun parts, the small and the
large mtestine, the latter bemng also called the colon The first
ten imches of the small intestine adjacent to the stomach, 1s
known as the duodenum, the next eight feet as the yeyjunum, and
the remainder as the 1leun  There 15 no marked difference 1n
these seetions At the junction of the small intestime and the large
intestine 1s the 1leocecal valve or sphmeter, and a small pouch
called the cccum, at which point 15 situated the yermiform ap
pendin  The 1leocecal sphineter prevents too rapid passage of
materal from the small intestine into the large ntestine, and also
prevents the back passage of fecal matter Passage of material
thiough this valve 18 sometimes spoken of as mternal defecation

As can be seen from T1g 14, the colon may be considered as
sectional—ascending, transverse and descending colon, the S
shaped curve known as the sigmoid, and finally the straight strp,
the rectum which ends m the anal sphmeter, the anus

The small intestine 15 about one mnch 1n diameter and about
twenty feet m length The large mntestine 1s about two inches
i diameter and five feet i length

Digestion 15 most active i the small mtestine  Here, agam
hotmonal chemieal, and mechameal factors work together Un
der the influence of the acid food mass upon the mucous mem
brane of the duodenum a hormone known as sceretin 1s pro
duced which reaches the paneres by way of the blood and
stimutlates 1t to secrete pancreatic juice

In the same region of the intestmal wall from which secretion
arises two other hormones are produced One, enterogastrone,
inhibits the motions of the stomach, 1t prevents the stomach from
emptyng 4 {atty meal too quickly—before the mtestine 15 1eady
to recerve 1t Thus 15 a hormone with an mhubiting rather than
a stumulatmg effeet  Inhibiting hormones are hnown as chalones

Another hormone cholecystokimn 1s produced when fatty
faod comes 1 contact with the mtestinal wall, and stimulates the
gall bladder to discharge 1ts bile

Pancreatic yjuice bile and mtestinal julce are poured almost
simultancously mto the duodenum about three to four nches
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below the stomach small sntestine Junction (or pyloric sphineter)
These jurces mutually interact upon cach other and upon the
meoming food

At the present time 1t 1s heheved that the pancreatic juice
contuns s1s enzimes with the possinlity of two more (1) Pan
creatic drastase which 1s similar m action to ptyahin of the saliva
It 15 also 1 nown as amylopsin or amylase It 13 eapable of split
tmg starch to maltose  Lsven uncool ed stareh ean be hydrolyzed
1o 2 shght extent by this enzyme Ilowever uncoohed starch 1s
only slowly 1cted upon and when lurge amounts are meluded mn
the diet the major portion will appewr unchanged m the stool
Bromine and chlorine are believed to activate the seeretion of
anvlopsin  (2) Lipase or steapsin, whose work 1s the break
down of the emulsified fats mto fatty actds and glycerin (glye
erol) (8) Trypsin the protem sphtting enzyme or more cor
rectly the maetine form of trypsin—ts precursor trypsinogen
This enzvme as 1t appears fitst in the pancreatic juiee has no
digestine power It becomes 1ctivated by an admiture with the

actinator  the enterohmase of the mtestinal juiee and 1s
therebn rendered capable of partially breaking down the protemn
molecule Unlike pepsin 1t does not requrre hydrochlorte acid
for its aetion  (4) Chymotrypsin appears mn the mactie form
chvmotry psinogen and 1its 1ctis ator 1s trypsin  Its speeafie fune
tion 1s to bring about the further bLreakdown of the protem
products of peptic and tryptic action  The optimum pl for both
trypsin and chymotrypsin 1s near 8 to 9 (5) The third proteo
Ivtic enzyme 18 carboxypeptrdase  This enzvme attacls peptides
(the near complete breal down of protemns) contumng 1 free
earbosy] group Thus free ymmo aady are spht off  This 1s part
of the enzvme wlieh was formetly eallc1  erepsin (6) Yucle
ases form part of the pancreatic juice  Ther function 1s to spht
the various nuelere 11 ls such as yeast nuclere aad and thyvmus
nuclelc acid 1nto component mononueleotides There 13 some
mdieation that the pancreatic juice may contain two other en
zymes lactase and suerase

The extreme actity of enzyvmes 1 demonstrated by a study
at Columina and quoted by Dr Shermm an The Science of \u
trifton In 30 mmutes at body temjerature panereitic amslase
digested roughh 20000 times ats weight m st'n-d\ and alout
10000 faanes =4n = combt smowmelbais Ml
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of tume, 1t digested 4 000,000 times 1ts weight mn starch and
2 800,000 times 1ts werght 1 maltose before becommg completely
mactinated  This activity was at a dilution of 1 to 100,000,000
parts of water This enzyme and others have been prepared m
crystalline form and are proteins

The imtestinal juice, suceus entericus, or duodenal juice, also
contains eight enzymes Tour of these are concerned with carbo
hydrate digestion, two with protemn digestion, and one with fat
digestion  The eighth, enterockinase which was mentioned previ
ously, serves as an activator for trypsin of the pancreatie Juice
Secretion of the intestmal jumce 1s under the control of two hor
mones, enteroerimn and secretin (the latter also contributes to
the control of the flow of the pancreatic juice) In addition both
the nervous system and mechameal stinuli contribute fo the
secretion of the intestinal Juice The secretion varles at different
points along the intestinal canal Its pH 1s usually about 83
and, smee 1t 18 difficult to obtain intestinal juice, its components
are far from clear It 1s not 4t all sure 1f these enzymes tre
actually secreted here

The four enzymes concerned with carbohydrate digestion are
amylase, sucrase, lactase, and maltase These reduce the earbo
Ly drates mto thewr eonstituent monosiecharides Amunopeptidase
sphts off an ammo ac:d from a peptide 1t the end having a free
ammno group, and dipepfidase completes the final breahdown of
protems to amino acids The bile salts activate an mtestinal
lipase, but 1t 1s doubtful 1f 1t 15 very effective

Bile, which 15 prepared by the liver, concentrated and stored
by the gall bladder, 15 primarily associated with the digestion of
fats The bile salts are a constituent of bile, and thewr primary
function 15 to emulsify the unemulsified fats, thereby rendermg
them more accessible to the digestive enzymes Other functions
of bile associated with digestion are the accelerating action of
pancreatic lipase and bemng alkalme 1t helps to mantamn the
proper pH of the small intestine Bile also has a major function
1 aiding the absorption of the fatty acids and the fat soluble
vitamuns It 35 believed that the seeretion of bile 1s subject t0
the control of the hormone cholecystokimn, however the most
effective stimulus for flow of bile 1s fatty food Thus, inie 15 not
a digestive enzyme n the strict sense of the word' About one
pint of bile 1s poured nto the duodenum daily When, for any
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reason this does not oceur, fat ahsorption is halted and fatty
aeids are cvereted m the stool; both fat and fat soluble vitamins
are thereby lost. Bile has a retarding action ou intestinal putre-
faction and stimulates petistalsis

Just as food is earried after swallowing (deglutition) into the
stomach by peristaltic action, so it is propelled throughout the
lIength of the gastrointestinal tract. At intervals it is pushed
haek by an antiperistaltic wave, only to he carried forward again
and further admised by 1hythmical movement or series of local
constrictions  These three types of movement produce ideal con-
ditions for digestion and ahsorption throughout the small in-
testine

PR
Fig 15— A it of the hming of the small mtestine is shown cut through and
extending away from the observer  The eminences are villl with capillary nets

{f;!lm(r;hac;l«;ndor pite arc glands  (From Stiles Human Physlology W B

Absorption takes place readily fiom the small mtestine, and
the greatest part of the avalable nutrients 1s therefore, ab-
sorbed before the mtestinal contents reach the large bowel  The
final products of digestion the amiug acwds from proteins, the
fatty acids and glycerol from fats, and the monosaccharides from
carbohydrates, are formed slowly and at varying times in the
digestive process, and these constituents are taken up by the
blood as they hecome avaitlable  Tou great coneentration at any
one place or at any one time 1s thadhy prevented

The phywieal make up of the swall mtestime renders it highly
specialized for the duty of almorption  Examination reveals the »°
presence of many crossfolds. visble to the naled evs 17 Y
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the mieroscope tiny fingerlike projections or villi are seen, much
Iike the nap on velvet These make 1t possible for innumerable
epithelial cells to come 1n contact with the mtestinal contents
Ilere, agamn the efficiency of hormonal control 1s evident Vil
kinm stimulates the 111l of the mtestine to waie more rapudly
This makes 1t possible for the villi to conserve energy when food
1s absent from the intestinal tract

On the mside of the imtestinal wall 15 the ntestinal contents
on the outside of the membrane 15 lymph bathing the cells and
running about both are the capillary vessels carrymg blood
Tormerly 1t was believed that the major part of the digested
food particles ‘‘soaked’’ through the epithelial cells of the 1ilh
passed through the lymph, and entered the capillaries However,
recent evidence indicates that the cells actnvely participate m
the process of absorption instead of assuming the role of a “*pas
sive filter barrier ”” It has been suggested that there are four
factors which occur in the absorption of foods diffusion, osmosis,
solution, and electrical properties A discussion of the char
acteristics of these four factors 1s beyond the scope of this book
The possihihity has been proposed that there are still many un
known factors associated with this complex mechamism, absorp
tion

Carbohy drates ave believed to be absorbed by a dual procedure
diffusion and phosphorylation This latter exists when the simple
sugars combine with phosphoric acid Members of some of the
B compley are necessary for this reaction to take place The
rates of absorption vary, with galactose bemng most rapidly ab
sorbed glucose seeond, and fruetose third

The water soluble amino acids pass through the mntestinal wall
by dffuson It has heen suggested that some wmtact protein
molecules may be absorbed, but this probably occurs under cer
tam conditions and to a hmited extent

There 1s a variety of behefs concerning the absorption of fats
The glieerol fraction 1s water soluble and 1s believed to follow
a pathway similar to that of the carbohydrates Some beheve
that the combnation of bile salts and fatty acids pass mto the
cells of the wall of the mntestine, are 1ccombmed nto true fats
(cdufferent from the origmal food fat), pass mto the lymph, and
then nto the large thoracic duct The hile salts are released
and then returned to the liver for future use Others have found
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evidenee to suggest that some food fat may e dispersed 1n 4
very fine emulsion so that it ean be absorbed mtaet  The newer
partition theors has demonstrated that a mixture of bile {ree
fatts acid and n monogiy ceride ean emulsifs fats to 4 state fine
enough for absorption In ahsorption these mistures do not
pass through the Ivmphatie svstem but dweetly to the blood

Lattle 1s known about the modificntions of mmerals through
out the mtestinal tract and the factors mflueneing favorable ab
sorption  Since each muneral seems to be affected differently
the problems of alsorption wall be discussed in the chapter re
lated to mmerals  Smularly the absorption of each vitanun wiil
be diseussed in the seetions eoncerned with both the fat sajuble
and the water soluble v itanuns

After absorption v varety of uses awats each of the food
stuffs earbohydrates fats and protems As mdiented in Chap
ter 2 the pnimary function of earbohydrate 15 to provide energy
for the body  The monosaccharides galactose and Iactose are
comverted (bv an unknown mechamsm) 1 the hver to glucose
The glucose content of the blood 1s the mens whereby the cells
throughout the body recervc thewr energy Thus if neeessary
mmmediatels upon absorption glucose mayv circulate i the blood
to meel the encrgy needs of the body In faet as will be dis
cussed m detul in the chapter on Dial etes Mellitus the glucose
level of the blood rses eonsiderably following 2 meal nch an
cnrbohy drates  1f the earbohvdrate eontent s mn excess of the
mmediate needs of the body 1t 3s thon ht to be comverted to
glycogen as 2 temporary fuel reserve  Most of the glycogen 1s
stored in the Iiner however there are small amounts found m
e tissues  Thiy contversion s believe 1 to be a phosphorylation
rocess (in combination with phosphorus  and zun members
of the B compley are necessary for this action s well as the hor
mone msulin However af the cubohnvdrate intnhe 1s g h the ex
cess will be changed to adi ose tissuc to scrve as a reserve fuel

The fats not used mmmediatddy for protoplism can te used as
fuel  In this process the fatty aads must be oxidized i the hver
and choline one of the B comyles vitunins 1» necessary for ths
reaction  The fissue eelis complete t1e oxidation of fitty aeuds
for ful  \pmn other members «f the I complex must be pres
ent  1afs that are not nceded for pret plasm or for fuel are
comerted to adsposc tissue to serve 4s o roserive fuel
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Ammo nerds are absorbed and ewculated rapidly m the
blood for a few munutes If any cell needs a partienlar ammo
acad, 1t wall “prck 1t up”’ from the blood as the acid eweulates
An mmmediate need for ammo acxds m1y be for protem synthesis
This may be erther for upkeep of body protems, for new tissue
stteh as m periods of growth, or for the mamufacture of amine
acid dernvatives, ke hormones and enzymes In the synthesis
of protemn, the body ean synthesize all but the esseniin} ammno
acids  Ths is done by a proeess in the Iner m which “‘trans
ammition,”” wherely the amino group (the nitrogen fraction)
15 tramsferred from one ammeo acid to another, may be a part
‘When the protemn mtake 1s beyond the body’s need for amme
aexds, the ammno group 1s detached by I er action from the non
nitiogenous fraction of the amino acxd  This 1 a process hnown
as ““deammation "' The ammo group contaming the mtrogen 18
sent to the kadney, where 1t foums ammoma, whch usually eom
bmes with caibon dioude to form urea and 1s escreted m the
urine  The non mirogenous fraction, then, 1s free to enter mto
a varrety of reactions If necessary 1t maj serve as an imme
duate souree for fuel and be converted mto glucose Or, it may
he comverted mto adipose tissue to act as a reserve store of fuel
for the hody All of these reactions are helieved to take place 1
the Iner

In the large mntestime the residual matter hecomes more and
more sohd as 1t passes toward the anus Very little absorpiion
other than of water takes place here and no digestive process
The large mntestme 1s a storehouse for the consemence of the
active small mntestine much as the stomach 1s a storehouse

The feees or stool contamns the end products of the mgested
food which are, however, only a fractional part of the total feeal
mass Bactena, bits of epithehal cells, remnants of digest¢
Juices, products of bactersal decomposition, morgame salts and
t1aces of undigested food, all go to make up the mass The vol
ume of fecal matter passed dmly 1s variable, but on 1n average
dtet 3t 18 between 100 and 400 gm as mowst weight, or 25 to 100
gm of dry matersal

Approsymately erghteen to twenty four hours elapse from the
time of mgestion of food and finn] elimmation of 1ts waste prod
nets m the staol  As long as four to five days, however, 18 not
altogether uncommon
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Baeterial action i the mtestinal tract may become 1 matter of
unportance At birth the digestnve tract 1« sterile and m adult
Iife 1t 15 estimated that perhaps one hundred bithon bacterin may
act upon the intestinal contents daily  The action may be esther
harmful or benefieral Under certamn conditions attempts are
made to alter the ty pe of intestinal florn or ¥ neteria throngh food
adjustment Putrefaction of proteins and fermentation of sugnars
or either alone may appear 1f gastrointestinal activity 15 slowed
Constipation and dinrrhen Iikewise are caused by abnormalities
i the digestive tract

The term digestibility, when speaking of foods has a variety
of meamings In popular thinl ing the digestibility of a food
usuilly refers to the ease or comfort with which 1t 19 digested
However 1n the strict scientific sense digestibility usually means
the degree that foods nre digested n the digestive tract This
latter connotation 1s ealled the coefficient of digestibiity’’ and
15 expressed 1n terms of percentages A far larger percentage of
food 1s digested and absorbed than 1s generally realized On an
aserage 95¢ of all edible foodstuffs 1s digested and tbsorbed
92¢% of the protemn 99% of the f1t and 98% of the earbohydrate
according to studies made by Atwater

The popular conception of digestibility the comfort of diges
tion can be understood when seen 1n relation to the rate of di
restion of varous foods Tt was pointed out that fats and rmx
tures of protein and fats are the last foods to leave the stomach
In additton fats may produce an mhibitory effect on gastrie
secretion Thus after a meal rich 1n fats the imndiidual expen
ences strong satiety value and may have 2 feehng of fullness’”
for some time When foods are mmproperly fried fat mav coat
the protein and earbohydrate partieles and thereby prevent nor
mal gastric digestion or irritating breakdown products may
have developed Because of the length of tume that foods are
m the stomach carbohydrates pasung through ramdh fats stav
mg the longest the gencral impression has arisen that one food
15 easier to digest  than another

Digestion eomplieated as it may le by jsvelie factors 15 de
rendent upon eommon sense for 1ts optimum action  The psychic
factors are too frequently ignored 1n considering digestive dis
turbanees and i ascertaming tl e reason for wnadequate response
to dietary recimen  Any emotion such as anger fear w orry
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Amno acids are absorbed and circulated rapidly m the
blood for a few minutes If any cell needs a particular amino
acid, 1t will ““pick 1t up’’ from the blood as the acid circulates
An mmmediate need for amno acids may be for protemn synthesis
This may be either for upkeep of body protemns for new tissue
such 15 1 periods of growth, or for the manufacture of ammo
acid derrvatives hke hormones and enzymes In the synthesis
of protemn the body can synthesize all but the essential amno
acids This 1s done by a process in the liver m which “‘trans
ammation,”’ whereby the amino group (the mitrogen fraction)
15 transferred from one amno acid to another mav be a part
When the protemn mtake 1s beyond the body’s need for amino
acids the amino group 1s detached by hiver action from the non
nitrogenous fraction of the amino aexd This 1s a process known
as ‘““deamination ”’ The ammo group contaiming the mtrogen is
sent to the kidney, where 1t forms ammoma which usually com
bines with carbon dioxide to form urea and 1s excreted m the
urmme The non mitrogenous fraction then, 1s free to enter into
a variety of reactions If necessary it may serve as an imme
diate source for fuel and be converted mto glucose Or, 1t may
be converted into adipose tissue to act as a reserve store of fuel
for the body All of these reactions are believed to take place 1
the hiver

In the large mtestine the residual matter becomes more and
more sohd as 1t passes toward the anus Very little absorption
other than of water takes place here and no digestive process
The large mtestmne 1s a storehouse for the convemence of the
active small intestine much as the stomach 1s a storehouse

The feces or stool contains the end products of the mgested
food which are however only a fractional part of the total fecal
mass Bacterta bits of epithelial cells remmants of digestive
juices produets of bacterial decomposition, morganie salts and
traces of undigested food all go to make up the mass The vol
ume of fecal matter passed daily s variable but on an averageé
diet 1t 15 between 100 and 400 gm as moist weight or 25 to 100
gm of dry material

Approxmmately eighteen to twenty four hours elapse from the
time of mngestion of food and final elimmation of 1ts waste prod
ucts 1n the stool As long as four to five days, however 1s not
altogether uncommon
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Bacterial action 1n the intestinal tract may } ccome 1 matter of
mportance At birth the digestive tract 1s sterle and n adult
life 1t 15 estimated that perhaps one hundred bilhon bacterie may
act upon the mtestmal contents dailly  The action may le either
harmful or benefirnl  Under certun condittons attempts are
made to alter the type of intestinal flora or hacter1n through food
adjustment Putrefaction of protemns and fermentation of sugars
or either alone may appenr if gastromntestinal activity 1s slowed
Constipation and diarrhen hihewise are eaused by abnormalities
m the digestine troct

The term digestibility, when spealing of foods hns a varety
of meamimgs  In populir thinhing the digestibiity of o food
usually refers to the ease or comfort with which it 1s digested
However 1n the striet serentific sense digestibihity usually means
the degree that foods are digested in the digestive triet This
Iatter connotation 15 ealled the coefficient of digestibihty 7 and
18 expressed 1 terms of percentages A far Inrger percentage of
food 1s digested and absorbed than 1s generally realized On an
erage 93% of all edible foodstuffs 1s digested and absorbed
92¢% of the protemn 90 of the fat and 98¢% of the earl ohydrate
aecording to studies made by Atwater

The popular conception of digestibility the comfort of diges
tion ean be understood when seen m relation to the rate of di
gestion of various foods It was pointed out that fats and mix
tures of protein and fats are the last foods to lenve the stomach
In addition fats may produce an mhlntory effect on gastrie
secretion  Thus after a meal rich m fats the indnidual expen
ences strong satiety value and may have 4 feeling of fullness
for some time When foods are mmproperly fried fat may cont
the protein and earbohydrate partieles and thereby prevent nor
mal gastric digestion or irmtating breahdown products may
have developed Beeause of the length of tume that foods are
m tle stomacl carhohydrates passing throngh rapdly fats stay
mg the Tongest the general mmpression has arisen that one food
15 easter to digest  than anotl er

Digestion complieated as 1t mav be by psvelie Trctors 15 de
Pendent upon common sense for its optimum “etion  The psychie
factors are too frequentls 1gnoted in const lering digestive dis
turbances and n aseertamng the roason for inadequate response
to dietary remmen  Any emotion such as anger fear worry

e
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110 THE NUTRICNTS

extreme fatigue, or excitement, has a depressing effect on the
secretion of digestive juices and normal museular activity. Ap-
preciation of this psychic influence is espressed in the term
psychodietetics—the cooperative program of the psychiatrist and
the dietitian.

Conversely, happiness, pleasant surroundings, and palatable
food are favorable to optimum gastrointestinal activity. Iealth
notions and food fads obviously may be influencing factors
Overeating, undereating, bolting of food, food that is too hot or
too cold, excessive spicing, all eventually leave their mark, Tos-
tmal defeets and extreme malnutrition may mechanieally inter-
fere with the action of digestion 'Thus, good digestion, upon
which health is dependent, is due to a combination of many im-
portant factors Table 15 summarizes the process of digestion.

Review Questions

1 What are the four basic steps m the metabohsm of foodstuffs within
the body ¢ Define each one

2 What are the differences betneen hunger and appetite?

3 What are the organs concerned with the digestion of foods?

4 What 1s an enzyme? How does an enzyme react 1n digestion?

5 What 19 & zymogen? What 1s 1ts function?

G How does the cooking of food affect 1ts digestion? Illustrate

7 What are the purposes of mastication?

8 What 1s meant by the term ‘‘activator’’?

9 What are the factors which determine the length of time that food

remains 1n the stomach?
10 What are the factors that influence the absorption of the end products
of carbohydrate Qigestion? Fat digestion? Protemn digestiond
11 Last the functions of the liver in the utilization of foodstuffs as de
seribed 1n the present chapter.
What 1s meant by ‘‘the coeflicient of digestibihity?'?

5

Suggested Projects
Follow the digestion of a glass of milk through the ahmentary tract,
naming the enzymes, related substances, and the nutrients they affect
Anslyze the copy of an adsvertisement which 18 concerned with o prod
duct suggested as an a1d to digestion

-

o



CHAPTER 7

INDIGDSTIBLE I'IBCR IN THI DIET AXND ITS
RLLATION TO HDALTH

In order that the intestines may properly perform then fune
tion there must be present m the diet 1 eertain amount of 1ough
age for the production of bulh  Very few foods are absorbed by
the body to the pomt that no residue 1s left and there 1s there
fore a certain amount of undigested materal naturally present
which eannot he considered entirely waste matter because 1t
plavs tlns important role i mtestinal actiity Some of our
foods naturally leave a rather large proportion of residue for
example the whole graumn cereals the leafy vegetables and the
fruts  In the normal diet there should not be an extreme in
either direction A well planned diet 15 one that will produce
an adequate amount of bulk for optimum gastrointestinal ac
timty

In addition to the bull effeet Willnms and Olmsted found
from studies on medieal students that & ehemienl stimulus arises
from the action of bacteria on hemcellulose and cellulose This
fermenting material when mused with the other feeal mass
grves a stool of both bulk and soft consisteney Bran earrots
corn germ meal beet pulp and cabbage were defimtely laxative
Spinach turnip greens caulifiower lettuce celery peas beans
peaches apples pears melon and berres were also effective m
promoting satisfactory bulk espeeially when the frut skins were
lso eaten

Tins roughage bulk resilue or undigestible materinl 1s of two
weneral elasses the harsh ¢r rougl roughage such 1s the bran
Inver of cereals the sceds of frmts and vegetalles and the skins
of some foods and the softer rougha.e which 1s composed of the
mdigestitle fraction left by most frmts and vegetables  In some
conditions 1t 15 wiser to plan for the sceond type of bulk  Bulk
may also be oltuncd 1y ingesting one «f the polysaechanides
(sce Chapter » Carlchydintes) such as aLir a.ar or psivlhum
seed  These substanees ifter ats rling water frory the intes
final tract swell to a » ft tulhy 1nass whih 1 18vs s sueh
through the mtestinal trict

m



112 THE NUTRIENTS

Certain conditions require that bull content be limited This
may be done by choosing concentrated foods that contan litle
residue, meats, milk, cheese, eggs, or by choosing such +egetables
as the flow erets of cauliflower, the top buds of broccoly, the tips
of asparagus, young tender carrots, and other vegetables which
might be rubbed through a stramer (puréed) and leave no residue
In serving these vegetables, 1t 15 more desirable to present them m
their natwral form  They have more ¢y e appeal and are more satis
fymg Smmply pecling frmat and removing the seeds may auto
matically throw 1t into this class of foods The removal of the bran
layers, with the adhering germ, from cereal products elimnates a
good deal of roughage, but 1t must be borne in mind that when this
18 hecessary, compensation should be made for the loss of mimerals
and vitamns contaned in the bran and germ This may be done
by returnmg the wheat germ after 1t 1s separated from the bran
to the “‘patent” or mulled flour, or remforemg the flour with
crystaline vitamins Or the wheat germ may be sprinkled on
cereals and put mnto or on other foods and eaten The germ has
a residue content of only about 2% and 1s an excellent source of
the vitamins B and E A diet contaming cereal and several sery
mgs of vegetable or fimt, 1n addition to meat, milk, and eggs,
will contain a satisfactory bulk content for the normal mdividual

Review Questions

1 Thy 1s 1t necessary to have some roughage 1n the diet under normal
conditrons?

2 Distinguish between harsh and soft roughage

3 What foods leave hittle residue after digestion?

4 How could the normal diet be adjusted to low residue or ¢¢smooth’’

diet



CHAPTER 8
IALRGY MIPABOLISM

ELnergy mtahe which 1s supphed solely by food 19
transformed in the anmmal 1nto energy for various 1e
tivities This transformation the onidation of foods by
body tissues results in the hberation of heat the mun
tenanee of bodyv temperature and the produetion of en
ergy for the rontine work and for extra physienl ae
tinaty  Doth the ealorie content of foods and the ealorie
expenditure of these reactions may 1e measured directly
or estimated by the use of tables which are formed from
the 1esults of extensn e research

As Klemer stated The demonstration of the lnws of con
servation of matter and energy has been made agun 1nd agun
for ammate as well 1s mimmate matter Matter 18 transformed
chemicallv and physieally but none 1s lost and none gauned
energy 15 changed from one form to another but here too there
s neither Joss nor gun These transformations of matter
which have been deseribed elsewhere ean be termed metabolism
Traditionally metabolism has been subdivided 1nto two separate
Phases anabolism the bwildmg up of body tissues and eatab
olism the breaking down of exther tissues or substances Energy
metabolism or the transformation of energy within the body,
will be discussed here This stself as all metabolie rerctions 15
both anabolic and eatabohe

The measurement of energy 1s i terms of the umt calorie
The ealorie 15 defined as the amount of heat necessary to rase
1 kilogram (22 pounds) of water 1° Centigrade (or 4 pounds of
water 1° Tahrenheit) * The oxidation of foods within the body
results in liberation of heat It was T avoisier the I'rench seien
List who demonstrated that the heat from the bodv was obtuned
from oxidation 1 the same way as heat was obtuned from any
other oxidation Heat loss from the body ean therefore be ex
pressed 1n terms of calories Smee foods are the source of en
ergy the energy value of fonds can be expressed in representa
live ealorie value
-

STHs calorie ia & neti es catlel tie large calorie to 4l tingulsh it from
the = all calorie wiict {s the }eat necessary to raise 1 of er 14
C nt grade l-ormerly tte large culorie as d stinguls ed "un me mxl
rnlore 1y Ule use of a captal C Howe er ina  uh us the sunall calo e

rely Vs “he tern talo le w It & snall ¢ I3 Rov U ed o 1nd cats
the' large o Kllogram calorie

113
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Certamn conditions require that bulk content be himited This
may be done by choosing concentrated foods that contamn httle
residue, meats, milk, cheese, eggs, or by choosing such vegetables
as the flowerets of cauliflower, the top buds of broceol, the tips
of asparagus, young tender carrots, and other vegetables which
might be rubbed through a strainer (puréed) and leave no residue
In serving these vegetables, 1t 1s more desirable to present them mn
their natural form They have more e3¢ appeal and are more satis
fymg Simply pechng frwt and remosving the seeds may auto
matically throw 1t mto this elass of foods The removal of the bran
layers with the adhering germ, from eercal products chminates a
good deal of roughage, but 1t must be borne m mund that when this
15 necessary, compensation should be made for the loss of minerals
and vitamns contained in the bran and germ  This may be done
by returning the wheat germ after 1t 1s separated from the bran
to the ‘‘patent’’ or milled flour, or remnforeing the flour with
erystalline vitamins  Or the wheat germ may be sprinkled on
cereals and put mto or on other foods and eaten The germ has
a residue content of only about 26 and 1s an excellent source of
the vitamins B and E A diet containmng cereal and several serv
ings of vegetable or frmt m addition to meat, mlk, and eggs
will contain a satisfactory bulk eontent for the normal individual

Review Questions

Why 15 1t necessary to have some roughage mn the diet under normal
conditions?

Distinguish betseen harsh and <oft roughage

W hat foods leave little residue after digestion?

How could the normal diet be adjusted to low residue or ‘‘smooth’’
diet?

[
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CHAPTER 8
ENERGY METABOLISM

Inergy intake, which is supplied solely by food, is
transformed in the animal into energy for various ac-
tivities  This transformation, the oxidation of foods by
body tissues, results i the hheration of heat, the mam-
tenance of l)od\ tompcmturc, and the prodnctmn of en-
ergy for the “routine’ work and for extra physical ac-
tivtty  Doth the calotie content of foods and the calorie
expenditure of these reactions may he measured direetly
or estimated by the use of tables which are formed from
the results of extensne research

As Kleiner stated “‘The demonstration of the laws of con-
servation of matter and energy has been made again and again
for animate as well as mammate matter Matter 15 transformed
chemieally and physieally but none 1s lost and none gained;
energy is changed from one form to another, but here too, there
is neither loss mor gam’ These transformations of matter,
which have been described elsewhere can be termed metabolism
Traditionally metabolism has been subdivided nto two separate
phases, anabolism, the buldmg up of body tissues, and catab-
olism, the breahing down of erther tissues or substances Energy
metabolism, or the transformation of energy within the body,
will be discussed here This stself, as all metabolie reactions, is
both anabolie and eatabolie

The measurement of energy 15 1 terms of the umt calorie.
The calorie 1s defined as the amount of heat necessary to raise
1 lalogram (22 pounds) of water 1° Centigrade (or 4 pounds of
water 1° Tahrenheit) * The ouidation of foods within the bedy
resuits in hberation of heat 1t was Lavoiser, the Prench seien-
tist, who demonstrated that the heat from the bods was obtained
from oxidation 1n the same way as heat was obtamned from any
other ovidation  Heat loss from the body can, therefore, be ex-
pressed n terms of calortes Since foods are the source of en-
ergy, the energy value of foods can be expressed 1n representa-
tne ealorie value

*This calorie 1s sumetinies callel the large calcrie to distinguish it from
the mmu calnrie which ls the heal hecessary to raise 1 Eram of water 1*
f.i;‘(‘,‘r'w b lh: T e o Timeres” fasmsh s the mah’ caioese
lhe l;ge e )kll‘:g’:!nrnn::eal;";“ calotie with & small € i3 pUw us*1 to inticate

us
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Lavoister believed that 1t was perspiration which regulated
heat loss from the body To substantiate this 1dea, he constructed
an apparatus to measure directly the heat grven off by the body of
1 small ammal mn terms of the ice melted 1n a surrounding con
tamer Today the energy metabolism of an amimal or human
being may be measured much more exactly by a calorimeter
based on this early scheme Lavosier also reahzed that 1t was
possible to measure the metabolism mdirectly by analysis of ex
pred wr which contuns the end products of the oxidative proc
esses taking place withm the body  The machines tn common use
tod1y are based upon this latter conception

INTAKE QUTPUT EFFECT
CALORIES OF FOOO CALORIES OF ENERGY ON WEIGHT
{Consumed per day) burned per day by,
BASAL METABOLISM,

DIGESTION MUSCULAR
and OTHER ACTIVITY

-]

IN WEIGHT

@ GAIN IN

WEIGHT

[z00\
LOSS IN
@ WEIGHT

body I3
16 —Relatfon of energy Intake to energy output A persons

made up only eot those subatances which he hasingested The h“Ta?ee‘gﬂi?"i':
stores excess fuel and will burn reserve fuei when the D\‘Q‘sen g Trac
madequate  (From Langston and Anderson  Health Principles

tices The ¢ \ Mosby Co)

Man obtains energy only from the foods that he eats Ho\‘v)'
ever man expends energy wm five basie rerctions basal meta

ohism the specific dynamice action of foods for mechamcal “Ori\i
m the regulation of body temperature and in the process
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growth and repur The measurement of energy mtake and the
measurement of the various channels of energy expenditure will
be discussed m detanl Thug 16 allustt ites the relation of encrgy
mtahe to energy output W hen the weight rem-uns the same, the
energy mtihe has equaled the energy expenditure Ilowever,
when the energy ntake 1s greater than the energy expenditure,
2 gun weight may oceur  In the adult, this gun m weight may
result 1 a storage of energy as adipose tissue, or may oceur fol
lowing a wasting illness  Again, & posttive energy balance, as
this 15 ealled, mny tahe place during periods of growth, both n
pregnaney and 1 the growing child as a result of tissue formn
tion  These will be considered agmn in the appropriate chapters

Energy (Fuel) Value of Foods

The encrgy or the combustion heat value of a food may be de
ternuned by burming 1t (or any other substance desired) 1n a
bomb ealormeter 1 an atmosphere of pure oxygen (Fig 17)
The heat evolyved 1s measured as 1 change 1n temperature of the
water surrounding the ‘‘bomb Sueh determinations indicate
that 1f one takes the aierage value obtaned from the different
rompanents within the three food groups, it appears

1 gm of pure fat yields 98 calortes
1 gm pure carbohydrate yields 41 calories
1 gm of pure protem yields 41 calorles

or 9, 4, and 4 calories, respeetively T'at and carbohy drate hav
g the structure C(arbon), H(ydrogen), O(x3gen), are burned
completely to earbon dioxide and water Irotemn, with the
structure C I O N(itrogen) P(hosphorus) S(ulfur), yields mn
addition to carbon dioide and water a residue, and when cor
rection 1s made for this incomplete combustion the average value
for protemns becomes 4 1 calories per gram

T'rom a chemical analysis which has resulted m the clarifiea
tion of the composition of food, the energy value of the food may
be caleulated Tor example, the calorie value of a cup of milk
may be caleulated m the following way
Gm Cal /Gm Calones
85 x 4 34
95 x 9 855
20 x 4 48

Protewn
T

at
Carbohvdrate bt
1675 for 1 eup milk
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By such calenlations and by actual burming of foods n the
bomb ealorimeter, tables of food values have been prepared
This energy value of foods may be expressed as the amount neces
sary to yeld 100 calories (the 100 calorie portion) (Iig 18), the
amount yielded by 100 gm of food, or the ealorie 31eld i the
standard portion or ‘‘common household umts’’ (detailed table
m Appendin) Tach form of expression has speaific use When
using a hst of foods which yield 100 calories each, 1t 1s mnteresting

Fig 17-—Cross sectlon‘\ggargmirsgg g\?g}m?;loilgsest%r (Courtesy Emerson
to note the varations m the amount of each food The tables
that contamn 100 gm portions automatically represent the peri
centage composition of food Ior example, a 100 gm portmnro
milk eontains 35 gm of protem, and, consequently, milh 13 35%
protem  Ths Iisting of foods 1s often used for research purposesf
The last hist that of the composition of the foods wm terms O
household umts 1s used for most purposes In evaluatng an
mdidual dietary 1 caleulating food ntake of groups of people,
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118 THE NUTRIENTS

or in determining the nutrient value of a specific food, it is more
practieal to use the table of household portions. The nutritive
value may be expressed as E.P. (edible portion) or AP. (as
purchased).

It must be recognized, however, that these tables of composi-
tion are merely approximations of the actnal value of all such
foods. There is considerable variation in composition, especially
in the vitamin and mineral content. Similar variations were
discussed in Chapter 3, These differences may be due to the soil,
the weather, the variety of food, the maturity, and the period
of storage. In addition, some differences may be related to the
method of analysis itself. Table 137 in the Appendix is from the
U. 8. Department of Agriculture Handbook No. 8, Composition
of Foods: Raw, Processed, Prepared, It has been included be-
cause it is the most vecent, universally accepted table which eon-
tains suitable values in terms of our American food pattern.

Energy Expenditure

As indicated previously, the total energy expenditure of the
individual is represented by a summation of five factors: basal
metabolism, specific dynamic action, mechanical work, heat regu-
Tation, and growth. For the most part, the first three are those
usually considered, while it is not always necessary to compute
the energy expended in the latter two. In each of these ex-
penditures, there are refined, preecise laboratory methodsl for
determining the heat produced and there are methods devised,
based upon the results of the laboratory research, W}‘lich are 1}sed
clinically when it is impossible to carry out extensive examina-
tion on each individual patient. Both methods will be briefly
considered here.

Basal metabolism is the metabolism of the body at complete
rest, in a comfortahble position, and comfortably warm and re-
laxed, both mentally and physically. The patient must also be
in a postabsorptive state, ie., the last meal must have been e.ﬂvt'eﬂ
twelve to eighteen hours previously. Since voluntary acfl\l]ty
can be eliminated, and since such activity is extrcll'le‘ly variable,
metabolism is generally meastred under basal conditions. i

Basal metabolism as measured is not, however, the .Iowest leve
of heat production, Sleep produces a further lowermg'of fr'af:l
10 to 13%% in the rate. The determination upon a sleeping in
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vidual 1s not practieal, and, therefore, the mimimum heat produe
tion under previously described conditions 1s considered basal

Several tyvpes of apparatus are asaulable for the measurement
of metabohism Tig 19 allustrates one of the elineal machines,
designed for office and bedside use, which measures the ovygen
eonsumption over a gnen perzod of tune by the fall of a spirom
eter bell previously filled with onygen The subjeet 1s part of
the eiremit  Many other models are avalable and are equally
as satisfactory as the one illustiated here  The metabolic rate
15 etlenlated from the volume of ovygen consumed m a given

Yt _Puley
Qan

Taowy ¥ m

Pe g
T~ Tele ropung
Us
e
F
Ky ra %
et
Pex w prm

o

Chart Paoer

¥g 19—Tle Benedict Roth metabollsm apparatus  {Courtesy Varren E
Collins Inc  Boston )

time pertod under ““basal ’ conditions The heat value 1s ob
tamed “mdirectly '—the oy gen eonsumption represents the ex
tent of oxidation which has taken plice withn the body during
the test period Thg 20 1llustrates the mechames of this action

In making such me 1surement 1t 1 found that for the same age,
S0y, and size, mdnaduals produce surprisingly constant amounts
of hieat over the sume time pertod af this heat 15 expressed on a
bass of ther surface area  As a result of many determinations
under carefully controlled eircumstances on mdividuals who were

p—

.
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free from any condition which might affect their metabolism, we
now have tables which may be used i comparing the results on
any given mdnvidunl aganst this standard  Thus, we may deter
mine the per cent variation the basal metabolie rate obtained 1s
from the standard A value of +10 means that the indnidual
has a basal calorie expenditure of 10% above the standard Tach
individual metabolic rate 1s expressed as + or — the per cent
deviation A value within the range 109 of the average 1s
generally considered normal, however, some clmeians will ae
cept a deviation as wide as +20

ot RIS o S SR e e SRR e
Alosby Co )

There are several factors which normally fluence the basil
metabohe rate Among the most mmportant 1s the relationship
of surface 11ea to calorie expenditure which was demonstrated
first by Vot and later by Rubner The metabolie rate m1y be
expressed as calortes per square meter of surface area per hour,
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TABLE 16
MeTABOTISM OF VATIOLS VW ARM BIOODED \NIMALS

ANIMAL | WEICHT IN RIOCTAMS | CAL/SQ M /-4 P
Horse 4410 918
Pig 1280 1078
Man 423 1042
Rabbit 23 776
Powl 20 943
3ouse 0018 1188

or per twenty four hours whieh 1s the usual method i elimeal
and experimental studies  That heat production 15 proportional
to surface area rather than to weight 15 well demonstrated by
Table 16 It s difficult to estunate the surfrce area but from
evperimental studies yvamons tables and  ‘nomograms ' have
been worhed out so that the surface area may be estimated from
the height and weight of an mdividual

In 2ddition to surfee aren the basal metabolic rate is m
fluenced by age and muscle tone The rapidlvy growing child and
voung adult have ¢ higher metabolism than the older person or the
ared The firm muscled athlete uses more fuel than the mdridual
With flabby underdereloped muscles It has been reported that un
dernutntion reduces the metabolie rate as much as 12¢6 A man
probably beeause he his more active tissues and less fat than 2
Wom1in n proportion to his actual weight has 2 higher metabolie
rate  Glandular disturbances or eonditions m which fever 1s
present Iihew)se influence metibolism  An approximate merense
of 7% 1n metabohie rate occurs for every degree hrenhert of
merease m hody temperature It has 1lso been suggested that
there may be some variation m the basal metabohe rate among
races  Evidence has mdieated that white mdniduals often have
a lowered metabolism when they hie 1 tropieal chimates

Spearfic Dynamic Action

The effect of food to merease metabolism over the basal level
was ealled “speerfic dvnamie action ’ (sometimes spohen of as
SDA) by Rubner Am food insested m escess of that needed
for immedinte energy or structmral puipeses exerts this effect
The feeding of pure foodstuffs indieates that the inerease from
cach 15 not 1dentieal Roughly the merease from protein 1s 30 to
40°%, from fat 4 to 14¢% and from earbohidrate 5 to 7€ On the
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average, food (which is mixed in terms of proteins, fats, and
carbohydrate) causes an inerease of some 1095 above the basal
level. The explanation of this dynamie action is complicated and
not clear. Lusk stated that it is produced during the utilization
of the food products by the body. In the past it was thought to
be the “‘cost of digestion,”” but this concept has been disproved.
Kleiner suggests, on the basis of current research, that perhaps
the explanation to the S.D.A. of all foodstufts may be the energy
required to prepare the non-nitrogenous parts of the molecule for
storage.

‘Whatever its cause may prove to be, this factor may be cal-
culated and added to the basal metabolism as the second area
of energy expenditure.

Mechanical or Muscular Activity

As soon as the individual engages in mechanical work or mus-
cular activity, he increases his energy expenditure and, conse-
quently, his heat production. The determination of the amount
of energy utilized in various activities, which, for the most part,
is merely an estimation, is difficult. This is usually found to be
the most variable of the areas of energy expenditure.

By means of technically accurate metabolism machines, thosF
which measure both CO. and O, it is possible to determine i{z(h-
rectly exactly the encrgy expenditure in the performance of various
tasks. The subject may be connected to the cirenit in the same man-
ner as in the clinieal basal metabolism test. He may work in a
“‘yespiratory ehamber,’”” a large box or room which is insertefl
into the circuit, or small sampling bags may be hung ontuA his
back and, as work is performed, these may be removed as deswf.'d
and taken to the laboratary for later analysis of the expired air,
or, again, by temperature change of water carried in coils -wlu?h
line the surface of a sealed box, inserted in a ventilated circuit,
in which the subject is placed. The inerease in water temperd-
ture represents the heat given off from the subject's body. The
metabolic rate is thus directly measured. .

Such machines are too costly and difficult of operation for
clinical use. Ifowever, only when hoth the CO, and O: are
measured are the data sufficiently aceurate for research purposes
From such reseavch a large amount of data is available which
are presented in tables such as Table 17. Other tables repre-
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sent varous aetivities expressed as the number of calories per
hour per pound (or per hilogiam) for a man and a woman Stll
other such tables show the energy expenditure m terms of the
number of calories per square meter of sutface area per hour
In usmg this latter type of table, the surface avea of the mndi
vidual must be ealenlated aceording to either a formula or tables
set up for that purpose

An examination of the data presented 1n Table 17 will demon
strate the wide vanations found m diffetent forms of actisity
The materal for this table was gathered 1n an early study by I
M Bedale (Pioe Roy Soc, London 94 368, 1923) and quoted
m the Wiate House Conference report on nutrtion  The study
was made on 45 boys and 45 gnls ranging 1n age from 8 to 18
years, but dnided aceording to height, weight, and general phys
1eal capaaity, regardless of age mto groups averagmg 10 chil
dren cach The values obtamed on one group are sufficient to
demonstrate the effcct This group was composed of boys of an
average age of 153 years, average height of 164 centimeters and
average weight of 501 kilograms

Keys, m diseussing the use of such tables mn estimating the fuel
cost of aetivaty above the basal expenditure, made some funda
mental observations ITe pomted out that these tables have some

TABLE 17
EFfFECT OF ACTIVITY ON ENERCY EXPENDITURE

OCCUPATION EXPENDITUKE

Basal 30 50 calories per hour

Basal 068 calories per munute
Sitting 104 calories per minute
Standmg 123 calories per mmute
Wallang 252 calories per minute
Ruuning 524 calones per minute
Football 732 ealories per munute
Gymnastics, ete 253 calories per micute
Quad, games ete 312 calonies per minute
Outdoor wark, heavy, ete 331 calortes per munute
Qutdoor work, summer, ete 354 calories per minute
Gardening ! 239 ealories per mnute
Workshop 207 calories per munute
Bmim 593 calories per mnute
Cold bath 393 calories per minute
Dressing 183 calories per minute
Bed malking, ete 242 calores per minute
Seata 109 calones per minute
0dds gnd ends, wmting about 180 calories per minute
Vil practice 125 calories per minute
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interest in that they indicate the broad differences in energy
expenditure among different activities and oceupations  How-
ever, in the light of modern technology, as the nature of work
changes, oecupations which formerly required large amounts of
energy to perform now do not fit into the same groups 1In ad-
dition, larger groups of people are no longer classifiable in the
older ‘“‘more uniform crafts and trades.”” There are also wide
variations in the ways in which different persons work at the
same job so that one individual might expend far more energy
than another. Today, with the reduetion of hours of the work
week, the number of hours that the individual spends in such
activities as sports and hobbies is equally as important as the
time spent at his cecupation

TABLE 18

Prr CeNT INCREASE ABOVE BASAL METAROLISA T0 ALLOW FOR ENERGY
EXPENDED IN MUSCULAR ACTIVITY

20% for peaple at ‘“house’’ or ‘“bed rest.”” Ths figure 15 used when the
person 13 confined to bed, a room chair, or a wheel chalir, as following
a fracture of the leg, a emppling type of arthntis, a ‘stroke’’ or
paralysis, heart disease, and in early convalescence from an 1llness

30% for people at maderateiy restricted activity but whe are up and about
This generally includes people 1 late convalescence when not con
fined to the house but who are permitted to <1t on the lawn, take short
motor trips, take short walks, or be a sports spectator This group
also ncludes most retired plderly people who voluntarnly or on doc
tor’s orders restrict physical activity to the rummum suffictent to pre
vent boredom

409 for people with shightly restrreted activity. The large gronp hero are
housewives who neither do their own housework nor emgage 1o gain
ful outmide swork

509 for people m the following Light or home occupations—the whte
collar occupations, machinery operators, honsewsies who do therr ows
work, domestic servants, chauffenrs, and stmilar workers b

60% for people who are moderately heavy srorkers, such as manual lal mt
ers farmers, truck drivers, and expréssmen This also applies to mos
adolescent children who are obese oes,

70 ta 100% for people who are engaged m heavy work, such as stevedores,
lumberjacks, steel workers, and such

TFrom Jolifte Reduced and Stay Heduced Simon & Schuster, Inc)

A method for estimating the amount of energy expenditure
above the basal which has been widely nsed is that of adding 3
caleulated per cent increase in fuel production to the basal re-
quirement Table 18 offers a guide for determining the cnlc\}-
Jation of the energy expenditure for a given mndn idual f(')l‘ his
museunlar aetivity It 18 not feasible from the dual standpoint of
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Tawtr 19
TreoMyenped Dy Arrowssces ror Csrores®
{Fool and Nutrihon Rord, National I esearch Couned, Novem! o, 3051)

AcE WFIONT neenT
ATATS TOUAND] INCHFS CALORIES
Men &5 43 07 3200
45 143 67 2900
63 bEN 67 2,600
Women 23 pLi} 62 2,300
43 121 62 2,100
63 12 62 1,800
Pregnant (rd trimestiry Adi 400
Lactating (850 ml duly) Add 1,000
Infants 1129712 13 (6 hg) 24 kg x 120
4/120/32 20 (9 kg) 28 kg <120
107121 22 10 kg a0 kg %180
Chil tren 13 27 34 1200
40 40 41 1,600
7q 59 51 2,000
Bovs 1012 78 &7 2500
1315 108 64 3,200
3620 118 89 3,500
Gurls 1012 79 57 2300
1315 108 63 2500
16 20 120 64 2,400
*Tlese caloris recomm nlamn-. arply t) the ] grre of activity for the
feference man mn) woman | RO ine unnn ihite colar worker they ate

Prooably exceeafve  In ADy cast the 3l T4 adouance must be nUus(ecl to
“!L:ir:brelt\ﬂgﬁ* of the tnhntlual as re:mn) 1o achiese ani maintain hie
tine ad expense to detcrnime by mens of an ondation eham-
ber the energy spent i this wav  Use of sueh estimates as set
forth m Table I8 his yepresentad a practicd approach to thas
part of heat production

Coutrary to pupular hehef mental work ducs not effectinedy
erease the total metabolim  Imvostigators ke found that
mental nork onle adds 3 to 47¢ to the total (xpenditure and for
all practical purpascs ein be agnorad

Heat Regulation

While the problam of huat vegulation is pronantly a phys
ologienl one, 1t 35 xmportant to melude a brief conssderation m a
discussion of ene rgy metabolism  The body of a warm blooded
anumal has a remarhably constant bady tetmperature  Body tem
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perature 15 the result of a fine balance of the heat production
agamst the heat ehmmation which 15 under the control of the
central nervous system

The heat production of the body results almost entirely from
the oxidation of food The specific dynamie action may also be
added to the total heat production which mamtans body tem
perature  Whenever the temperature of the surrounding at
mosphere 1s lower than the body temperature, reflexes m the skin
bring about an merease m the oidative process which results
n a higher production of heat If the temperature 1s still lower
an wvoluntary movement of muscles oceurs (known as shiver
mg) and even more oxidation takes place thus shll more heat 1s
produced

Heat Joss 1s both voluntary and involuntary action It ocenrs
by such routes as radiation, conveetion, conduction, evaporation
of water from the skin and lungs, and loss of heat in the ex
ereta  The mportance of each factor depends upon many eon
ditions  Among the most sygmficant are the environmental tem
perature the humidity, the presence of air currents, the pres
ence or absence of fever, and the hind of clothing

Tor the most part, the regulation of body temperature 1s easly
mamtuned by the internal production of heat as the oxrdation
of food takes place and the regulition of heat loss by the vol
untary wearmg of clothing and maintenance of a favorable at
mospheric temperature by modern methods of heating and air
conditioming buildings

Growth

Growth 1itself may be defined as “‘a net mcrease m tissue sub
stance ” Whenever tissues have been lard down, an meretsed
energy requrement has resulted This has been very difficult
to estimate however, Jeans has suggested that the encrgy re
quirement for growth might be 15 to 20 calortes per day per
kilogram of body weight It must be remembered that growth
1s considered to ocenr when mew tissue formation takes place
Thus such processes as pregnancy lictation convalescence with
reparr of njured tssue, as well as growth during emldhood
would require additional energy espendifure
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Directions The standards for age are
arranged on the basis of the common
method of expressing age as of the last
birthday. To determine the desied
calone allowance, proceed as follows
(1) Locate the weght on Scale I by
means of & pin stuck through the
eraser of a lead penal. (2) Place the
edge of the ruler aganst the pin and
swing the other end of ruler to the
patient’s height on Scale 11 (3) Trans-
fer the pin to the pownt where the
ruler crosses Scale 111 which gves the
surface area in sq meters (this value
need not be read) (4) Holding the
ruler agamnst pin on the surface area
scale, swing the left band end of the
ruler to the patient’s standard for age
and sex given on Sale IV (5) Trans
fer the pin to where the ruler now
crosses Scale V which guwes the basal
heat production of the patient for 24
hours and represents the calones of
food required by the fasting patient
when resing in bed (basal calones)
The calones necessaty for actinity bear
a percentage relaonship to those de-
manded for the resting condition The
so-called “white collar wotker” when
at work will need about 50 per cent
more than his basal calories When ac-
tvity s restricted, as in the hoepital,
the extra calones necessary will range
from 10 to 30 per cent of the basal
calones Therefore (6) estumate the per
cent of calories above the basal and lo-
cate this point on Scale VI With the
ruler connect this pomnt with the pomt
located previously on Sale V. and
where the ruler now crosses Seale Vii
read the amount of food calories to be
provided Ly the diet

W M. Beothdy,
ootdrt u‘:{ahmm

Pounds

I
Welgh

19
160

340
320 —3:;_150

40

Kilograms
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amples of undernutrition In the United States many cases of
undernutrition may be due to physical factors that mterfere with
food consumption, food absorption, o1 storage, as well as some
factors that are economice 1n origan

Keys has defined undernutrition as ‘““a condition m which
there 1s no dominant single nutizent deficrency exeept that of
calortes ’ In addition, a prumary or secondary protem de
fiecreney may exist, and frequently defieiencies of other nutrients
such as the water soluble vitamins and 1ron, are present

The effects of calorre undernutiition are profound and lastmg
Among the general effects which are of specific interest here 1s
the general weight loss Keys points out that one of the most
constant and mmportant facts m the starved person 1s a remark
ably low basal metabohie rate Using the usnal method of
measurement, the rate may range from a =10 to a ~50, the most
severely undernourished persons having a low rate such as ~30
to -40% If the basal metabolism 1s caleulated 1 terms of umt
of body weight, 1t 15 found that the ‘‘rate of oxygen consump
tron per umit mass of surviving metabolizing tissue 1s not seri
ously reduced but the total basal metabolism of the mdnidual
may be only half of the amount m the normal, prestaryvation
state ’

The impheations of this researech may seem remote from the
present studs of nutrition Iowever, through the I'AO and
WHOQ our interest 1n the problems of international nutrition 18
hgh Of dircet relationship, howeser, 1s the nutritional status of
many of our pre and postoperative and chromenlly 2l hospital
patients  These will be diseussed in Part IIT

Review Questions

W hat does the term energy metabolism mean?

What umt of heat 1s nsed to measure the heat prodnction of the bedy?
What 18 basal metabolism?

What factors affect the metabolie ratef

What 1s the speeific dynamic action of food$

T hat factor has the greatest influence 1n raising the metabolism above
the basal rate?

T hat types of apparatus are used to measure metabohsm?

Hov 15 the fuel value of foods measured?

What does the term undernutrtion meant

T hat effect does undernutrition bave upon the basal metabolic rate?

- Ry

Sowa
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Suggested Projects

Using the food nomogram (Fig 21), determine your own calorie ex
penditure  Compare jour findings with the recommendations of the
Aational Research Couner}

Does the calorie value of veur own menu approximate your estimated
ealorie expenditure? If not, do you obeerve a reflection 1n the dewa
ation i weight gain or Josa?

If posaible, ether participate 1n or obaerve the clintcal determination
of the hasal metabolic rate

Uaing the food nomogram (Fig 21), determine the calone expenditure
for various persons of different age groups that vou know, How do
vour findings T with the dations of the National Re
zearch Couneil for each one?




CHAPTER 9
THE BLOOD AND LYMPH

Inasmuch as alteration n blood composition may result m
widespread physiologiel changes, 1t 18 of value to know the
average composition of blood i oider to understand better the
effects of deviation from the normal averages For the sohe of
easy reference and review, ths chapter 1¢ meluded See Table 20
for a summary of values

Blood makes up 7 to 9% of body weight—a 70 kilo man would
have roughly, 10 to 12 pints of blood A loss of more than half
of this at any one time 1s fatal Less than half, if restored m
mediately will usually result i recovery

Blood 15 a errculating tissue consisting of 4 flnd portion enlied
plasma 1n which are suspended three types of formed elements
the red bleod cells (RB C ) or erythroeytes the whate blood cells
(WBC) or lencoevtes (sometimes leukoe; tes), and the platelets
Dissolved 1n the plasmt are gases and sohd matersals The
formed elements make up about 45% of the s olume of the human
blood the plasma the other 55%

Blood has erght functions wn the body It carries food ma
terial (the metabolic end products of digestion) from the m
testines to the tissues and oxygen from th~ lungs to the tissues
The food materials are i solution, and the oxygen 1s carried m
loose combmnation with the hemoglobin of the red blood cells 15
ovyhemoglobin  Blood carres the waste products to the ked
neys lungs skins and ntestines depending upon the pomt of
thewr elimination from the body It transporis the hormones
from the place of claboration to the seat of action It brings
about a umform distribution of heat and so awds 1 the reguiation
of body temperature It aids m mamtamng acid base and water
balance Last because of its hacterrological antibodies blood
forms a hine of defense against disease

When whole blood 1s spun down mn 1 centrifuge so that the
fud and suspended sohid parts are separated 1t divides mto
formed elements and plasma If 1t 1s allowed to coagulate or

132
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Courositioy or Huvav Rroop®
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RANCE MG |PATHOLOGICAL CONBITIONS 1% WHICR INCREASES
! (wNerss CTRERWISE NOTED} MAY BE
conetrTuENT et trcounTERED
Toral wids €5 @2l {inhydrema Tow in hydremic plethora and
Total protemns (serum), €% 6582 Low mphm.- with edema {nephros )
Albumin (serum), 70 4667 |tow
Globulin (seruml, % 1357 |kt M anaphslactie condions  malignaner,
infections m 1scalar activity
Fibninogen (plasma), 2 0306 |Pnermoniz infections  Low n curthors of
Tver chloroform  or  phoephnrus  porsoming
typhod feves
Hemeglol n ¢ {Haden) 156 [Pelycytherna  Low in primary and secondary
anemia chlorons
Tron as Fe 52 |See Hemoglibn
Copper 005028
o mitrogen ¢ 35037 [Vanies chiefly with proteins (albumin  globuhin
hemoglob
Nongrete n N 2515 {Nephrite, eclampsia et See Urea N
Urea N s aome nd atwie nephrus metalhe pomonsmng
cardiac farlure rtectinal or Prostatsc obstruc
tion some infectious d seases  Relatively low
1 nephros 1
Une aad 2035 {Nephuts pour, anthnts eclampsia
Crestin ne 12 Neohutn
Creatine 37 ITerm nal nephriua
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severe n
N 0102 [Terminal wnterstitial nephritis
Undetermmned N 418 |Eclamp
Glucose 0 100 |Dizbetes pregnancy severe mephr tis
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ondary anemia
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clot, 1t separates mto formed elements and serum, which 13 es
sentially plasma minug fibimogen, the fibrinogen having been
used up 1 the clot formation (see Clotting)

The etythrocytes or red cells are the hemoglobin contaimng,
and therefore, the ovygen cairymg, cells or corpuseles The
leucocytes or white cells are the disease resisting cells  The
platelets participate 1n clot formation The red cells are the
heaviest portion of the blood and, thercfore, appear after cen
tufugation as a thick, red, gelatinous mass mn the bottom of
the tube, while the white cells appear as a thin, creamy layer on
top The platelets are not visible

The erythroeytes vary in number 1n normal bloed, depending
upon age, sex, geographic location, and the degree of actinity
and hydration of the mndividual  Approximately 5 000,000 cells
per cubiec millimeter of blood 1s the average number for men, the
number 1s shghtly less for women The number present, as well
as their physieal structure, may he determned by mieroscopie
examimation (blood count), and these factors are of diagnostie
value

The hemoglobmm (Hb), a protemn wron compound, 18 the red
coloring matter of the red blood cells Human blood contamns
roughly 156 gm Hb per 100 cc The 1ron content of the hemo
globmn gives to 1t the property of cairying oxygen without 1tself
bemng oxtdized If the percentage of hemoglobn or the total
number of corpuscles 1s below average I number, the oxygen
carrymng capaeity 15 affected and anemia results Hemoglobin
wmites with ovygen to form oxyhemoglobm, which 1s a brihant
red As blood leaves the lungs (artersal blood), 1t 1s bright red
m color due to this oxygen content After cireulatron, with the
removal of ox3gen by the tissues and the uptake of earbon G0
wde as a tissue waste product, the blood returns to the lung as dark
red (or purphish) venous blood due to its Jow oxygen content
1ts reduced hemoglobmn In the lungs the carbon diowide 1s ex
pelled, 0x3 gen 1s agnn taken up, and the blood starts on anpother
trip around the body A drop of blood makes the complete eir
cuit m about twenty seconds The average life of the red blood
cell 1s from 110 to 130 days, therefore about 40 to 50 e ¢ of blood
1s destroy ed and repliced daily

Each 100 ce of noymal plasma-—and there are some 5t0 6
liters 1n the adult—eontains 7 to 8 gm of protemn  Of tins 6055 18
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serum allumn 33% 18 serum glohulin and 5% 18 fibrinogen
Traces of prothrombin are also present This protein fraction 18
of great importance

Whenever the proteins of the blood are appreciably decreased
serious changes take place  One of the functions of the blood
protems 1s to help control the water exchange between the blood
vessels and the surroundmg tissue  When blood proteins fall
fiuad 15 lost mto the tissues and edema or dropsy results  ‘War
edema’ prison diopsy *' and  hunger swelling ’ all express
the effect of protem restriction i the diet  Protem deficiency
oceurs m severe hemorrhage with extensive burns m general
peritomitis and i ecertun gastromtestinal tract chsorders where
protemn ntilization 15 1mmpared as well as when the dietary mn
take 1s madequate I'ulure to muntun the normal concentra
tion of the plasma protemns henee normal blood volume results
1 errculators fulure or  surgieal shock The value of trans
fustons of plasma m such conditions 1s well demonstrated by the
countless lives saved smee Pearl Iarbor

Recentls 3t has been found practicable to use commerecially
prepared amino acrds or 4 protemn digest when sufficzent whole
blood or plasma 15 not avamlable or when higher concentritions
of protemm are ymmediately desirable Amigen (2 mixture of
ammo eids and the smaller polypeptides made by enzymatic
hvdrolvsis of casein and porl panereas) 1s such 1 produet F1
man reports having successfully given as high 2s 400 gm of this
product daily

It has been shown that for every gram of plasma protein lost
30 gm of dietary protemn must be used for replicement De
creased plasma protem reflects tissuc protein loss of a far greater
extent This mdieates the need for 1 high protein inttke as re
Pacement  This 1s a matter to which blood donors especially
those repeatedly gaving blood should pay heed To replace the
protein removed 13 the usual 500 ¢ ¢ donation requires approx
mately 100 to 120 gm of protem over and 1hove the normal
need e hundred eubie centimeters of blood represents a Iiss
of roughly 2)0 mg wron  If 21l of the 12 mg recommended dailv
could L e dnerted to replacement which eannot be done 1t would
tihe 21 davs Q) the diet followin, Hlowl donation <houll be di
rected toward restoration of 1ren as well s protan Vitamns of
tte B comples an 1vitamn € are also of naportance
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clot, 1t separates mto formed elements and serum, which 1s es
sentially plasma minus fibrmogen, the fibrinogen having been
used up m the clot formation (see Clotting)

The erythrocytes or red cells are the hemoglobin contamng,
and therefore, the ovygen cairying, cells or corpuscles The
leucoeytes or white cells are the disease resisting cells The
platelets participate m clot formation The red cells are the
heaviest portion of the blood and, therefore, appear after cen
trifugation as a thick, red, gelatinons mass m the bottom of
the tube, while the white cells appear as 2 thin, ereamy layer on
top The platelets are not visible

The erythrocytes vary m number i normal blood, depending
upon age, sex, geographie location, and the degree of activity
and hydration of the mndividual  Appro<imately 5,000,000 cells
per cubie milhmeter of blood 1s the average number for men, the
number 1s shghtly less for women The number present, as well
as thewr physieal structure, may be determined by microscopie
examination (blood count), and these factors are of diagnoshic
value

The hemoglobin (Hb), a protemiron compound, 15 the red
coloring matter of the red blood cells Human blood contuns
roughly 156 gm HDb per 100 cc¢  The 1ron content of the hemo
globin grves to 1t the propetty of carrying ovygen without 1tself
bemng oxidized If the percentage of hemoglobin or the total
number of corpuseles 1s below average m number, the oxygen
carrying capacity 1s affected and anema results Hemoglobm
umtes with oxygen to form oxyhemoglobin, which 1s a brilhiaat
red As blood leaves the lungs (arterial blood), 1t 15 braght red
1 color due to this oxygen content After circulation, with the
removal of onygen by the tissues, and the uptake of caibon diox
1de as a tissue waste product the blood returns to the lung as dark
red (or purphsh) venous blood due to 1ts low oxygen content
its reduced hemoglobin In the lungs the carbon dioxide 15 ex
pelled, oxygen 1s agam taken up and the blood starts on another
terp around the body A drop of blood makes the complete cxrd
cuit mn about twenty seconds The average life of the red bloo
cell 1¢ from 110 to 130 days, therefore about 40 to 50 c ¢ of blood
15 destroy ed and replaced daily 6

Lach 100 ce¢ of normal plasma—and there are some 5 :,0
iters 1 the adult—contams 7 to 8 gm of protem Of this 6060 18
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serum albunun 35¢% 15 serum globuln and 5¢ 13 fibrinogen
Traces of prothrombm are also present  This protein fraction 1s
of great importance

Whenever the protemns of the blood are appreciably deereased
serious changes tahe place  One of the functions of the blood
protems 15 to help control the water exchange between the blood
vessels and the sutroundmmg tissue  When blood protemms fall
flud 15 lost into the tissues and edemn or dropsy results ¢ War
edema *  prnson dropsy ’? and ¢ hunger swelling’’ all express
the effect of protem restrretion 1n the diet  Protem deficiency
oceurs m severe hemorrhage with extensne burns i general
jentomtis and 1n certam gastromntestinal tract disorders where
protein utilization 1s mpaured as well 1s when the dietary 1n
take 15 mmndequate  Tulure to mamtan the normal concentra
tion of the plasma protemns hence normal blood volume results
m crreulators fulure or  surgieal shock The value of trans
fustons of plasma i such conditions 1s well demonstrated by the
countless lives s1ved since Pearl Harhor

Recently 1t has been found practicable to use commercially
prepared ammo acids or 4 protemn digest when sufficient whole
blood or plasma 3s not available or when higher concentrations
of protem are mmmediately desirable Amigen (a mture of
ammo acids and the smaller polypeptides made by enzymatie
hydrolvsis of easemn and pork panereas) 1s such a product Fl
man reports having successfully grien as high s 400 gm of this
produet duly

It has been shown that for ev ery gram of plasma protein lost
0 gm of dietary protemn must be used for replicement De
erensed plasma proten refleets tissue protem loss of 4 far greater
extent This indieates the need for a hgh protemn ntake as re
Placement This 1s a matter to which blood donors especially
those repeatedly gning blood should pay heed To replace the
Protemn removed by the usual 500 ¢ e donation requires approx
Imitely 100 to 120 gm of protemn over and above the normal
need Fie hundred cubie centimeters of blood represents a loss
of roughly 2;0 mg 1ron  If all of the 12 mg recommended dails
could Le diverted to replacement whieh cannot be done 1t would
tihe 21 davs  So the dret follan m,r blood donation should be i
rected toward restoration of wron s well as protein  \atammns «f
tle complex and vitanun C are also « f immportance
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Whole blood, by transfusion, 1s used chiefly to replace blood
loss The red blood eells may be used to treat or ta prevent
anemia, except when the condition 15 due to blood loss or infee
tion  Plasma 1s used to prevent or to treat shoek or n hype
proteinemia

Expressed as to chemieal composttion, the blood is made up
of 75 to 80% water, 20% protemn, 1 to 2% faf, 01% glucose
abont 2% morgame s1lts—the sulfates, phosphates, chlorides
and brearbonates of caleium, sodium, potassmm, and mag
nesium——and the nifrogenous substances—urea, urie aeid, ere
atinme, creatine, and ammonn1  In addition, there are enzymes
hormones, and immunmzing agents

Clotting of Blood

The mechamsm that preyents the complete outpouring of blood
which would otherwise occur when a blood earrymg vessel 1s
cut 18 a complieated procedure m which many factors play a
part By means of a chain of events, and the origmal presence
of calemm salts and an antithrombin m the eirculating blood
the fibrinogen, which 1s m soluble form, becomes converted mnto
an insoluble fibrin, a threadlike mass of protein, which en
meshes the blood cells and forms a elot  Vitamm studies have
revealed that another factor, vitamm K, 1s essential If this
vitamn 1s absent from the blood strenm, prothrombin (one of the
wmtermediary substances) 1s not normally formed, the process
of clot formation 15 mierrupted, and the blood farls to clot with
normal rapidity  The coagulation or clotting time 1s prolonged
Admimstration of vitamin K corrects the difficulty at ouce {se¢
Chapter 11, Vitrmin K)

Lymph

Blood 15 not the only liquid that transports mater1il to thffer
ent parts of the body The lymph, a form of blood serum, bﬂa\e‘;
all body trssues It 1s the flud outside the blood vessels and aroun!
the body cells Lymph between organs and body walls 18 kxéo\;i;
as pleural or peritoneal flmd It 15 also spoken of as tissue uthe

Under pressure flud seeps through the eapillary v alls z;ln;)a .
outlymg tissue—flud m which mnerals and protemn areh ) a
solution The water and minerals are able to reverse 1] el:‘ .
rection and pass back nto the eapillaries  Not so the protein,
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unless 1t were piched up by the lymph 1t would be a4 nutritive
loss, and too, protem accumulation outside the hlood vessels
would upset the osmotic pressure and water would hikcwise be
retamed erusing edema  The Ivmph absorbs the protemn Jadened
filtrate and earmes 1t along with the fat back to the blood stream
via the thornee duet.

There 1re no 1essels corresponding to arteries in the hmphatie
system, hence there 1s no real lvmphatie cireulation  There are
however, channels or tubes (the lymphaties) that begin n the
open spaces between 2 eapillary and 2 cell through which
Iymph flows slowly from all parts of the body toward the thorax
where the greater part of the lymphaties which have been umt
mg agun and agun mto ever larger tubes join i forming one
g tube the thoracic duet This duet empties into the venous
blood system at the Junetion of two large vems in the nech

Review Questions

Of what 18 blood composed?

What are 1ts functions 1n the body?

Vihat are the red cells of the blood called?

What 18 their function?

W hat are the white cells called?

What 15 their function?

W hat 18 the average number of red cells per cubic millimeter of tloo1?
What 1s hemoglobin? What function does 1t perform{

Vihen the number of red cells or the percertage of hemoglobin fally
below normal what 1s the result!

10 Why 15 the presence of protewn 1mportant?

11 What 1s the importance of vitam n k 1n tlood clott ngf

12 What 18 lvmph? How does 1t function?

P



CHAPTER 10

THE ENDOCRINES AND THEIR ROLE
IN NUTRITION

While at first thought a discussion of the endoerimes, those
organs which secrete powerful regulatory substances mto the
blood, 15 outside the realm of nutrition, their hormones are im
portant factors nflueneing the structural and nutritional eond:
tion of the body and should be mentioned briefly They are dis
cussed here for those who are wmterested

In the early lstory of medicine various diseases were at
tributed to a lack of mjsterious substances, supposed to be nor
mally supplied by the various organs Tieatment of such dis
eases consisted of an attempt to supply the lacking substance
Opotherapy (organotherapy) was the name given to this type of
treatment The brain of a hare was admimstered for nervous
ness and hver was ginen for disorders of the liver In 1849
Berthold deseribed the effects of castration n a fowl He showed
that rmplantation of testicular tissue could prevent the onset of
the symptoms which follow this operafion or could counteract
the effect of the castration after these symptoms had appeared
thus proving that there was a secretion produced by at least some
of the organs which could cause widespread effects Borden,
a physicran at the court of Lowms XV, believed that every organ
1n the body ‘“1s a workshop of a specific substance which passes
mto the blood ”’ He thought that the physiologieal mtegration
of the body depended upon these substances In 1889 Brown
Séquard treated general debility i himself by 1mnjections of
testicular extracts and reported hghly beneficial results

The name hormone (excitor) was grven to these secretions
under the mistaken concept that they always had a stimulating
action This 1s not always true, for the action of some hormones
may be depressant or errcumstances may determine just how the
hormone may act (see Chapter 6, Digestion)

The known organs of internal secretion are the prtmtary (or
hy pophysis) the panereas, adrenals, thyioid, parathyroid, gonads
(sex organs), and the intestines They all produce hormones.

138
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The pineal and thymus glands may possibly belong to this hst,
although httle is as yet known about their scerctions The
known hormonts are speeifie and are powerful in their action

The Thyroid Gland

The believed functions of the thyroid gland are twofold it
has an important effect on the growth and development of the
body and it also has a stimulating effect on total metabolism

Fig 24 —Distribution of cndocnne glands  (From \\ fhams Per-onal Hygiene
€1 W 13 Saunders ©

The thyroid gland 15 espeeially related to nutrition as ats hor-

mone contams more than half the 1odine 1 the body  This hor-

mone 1s accepted by many as thyroxine, however, 1t has heen sug

gested recently that 1hvronne may not be the actual hormone of

the thyroid gland  The mother substance of thy roxine is the amino
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acid tyrosine. Tyrosine has been proved to be one of the
nonessential amino acids It can be readily synthesized in the
body from the essential amino acid phenylalanine—a compound
of similar steucture. The reaction, however, is not reversible.
A goiter constitutes any enlargement of the thyroid gland
(except those of an inflammatory or a malignant eondition). A
simple goiter usually develops when the hormone produced has
a low iodine content. It has been suggested that this is due to
low iodine content of the food eaten. In certain geographic
areas, because of the low iodine content of the water and the
soil, which is in turn reflected in the food. this type of goiter

T R L AR ™ Ea TS BESLENSD RS SR
(also known as colloid goiter) is endemic. The thyr.oid g.limd
may grow to enormous size, up to 2 pounds or more in weight,
probably as the result of an adaptive reaction. The gla‘nd at-
tempts to compensate for the low quality of the se.cretwn by
excessive production This latent condition is precipitated fre-
quently during periods of physieal strain, such as adolescence 0f
regnane
P ;Igarine,y in his eclassical experiments with large 'gr.O“PS_Of
school children, has shown that the occasio{lal admmxs’fratmn
of iodine to potentially goitrous children will prevent its de-
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velopment 1n the lmge majority of eases The commerenally pre
pared 1odized st 1s o logieal compensation for low food 10dine
especially m gotter belts and 1s of value in the prevention of
simple goiter However, m spite of the extensive use of 10dine
m these areas sumple goiters have not completely disappeared
Thus it has heen suggested that 2 Jow intake of 10dine 15 not the
smgle factor i bringing about this condition

[ S S

T ot

.’
.ﬂ-r-lL'-f_ < L-..II.‘ ——— eeafde .
A B

FiR ¢ —Dustruting ¢ t7is nit ravies Soaftriival oot
fiarot Pand ROV

Hypothyroidism occurs when an insufivent amount of chem
1ally normal thyroviud 1s produce ] and thrown into the blood
stream  As a result the cimical e nhuen allid myxedema de
selops  The patient exlntits 1 characienstie yacuons expression
15 slow of spueeh and shows generil dullness of intelleet  There
15 defimte slowing up of all bodv processes neluding the met
abolie rate whieh 15 as would be expected accompanied by
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weight inerease, unless dietary adjustment 1s made Where the
deficiency existed at birth or soon after, cretimsm develops
My~edema may arise after normal growth and development huve
taken place A speeific type of gorter may oceur 1n relation to
this condition

Conversely, an overactive thyroid gland (hyperthyroidism),
with mereased outpouring of thyrowime, causes an exophthalmre
goitet  The goiter 1s accompamed by bulging, stiring eyes
(e<ophthalmia), estreme nervousness, eleiated pulse rate, and
weight loss due to the merease 1n metabolic rate, which may be
as great as +80 to 905 1n severe cases

Parathyroid Glands

For a time the parathyioid glands weie not clearly differen
tiated from the thyroid gland They are now known to have
functions entirely distinet from the thyroid gland Accidental
removal of the parathyroids durmg thyrowdectomy has accounted
for numerous cases of tetany (muscular spasm or convulsions)
The secretion of the parathyroid glinds exerts an effect upon
smooth muscle by way of its control of the ealerum blood level
(see Chapter 13)

The Adrenals

The adrenals, also called supraenals, one of which 1s at the
upper side of each kidney, produce hormones which play im
portant roles m the body processes Expermmental studies re
veal the versatility of action of these secretions The mammahan
adrenal 1s made up of two paits, cortex and medulla Each part
acts independently The cortex produces seyeral hormones
necessary for normal metabolism An extraet of the cortex 1s
known as cortin  One of these hormones desoxycorticosterone,
15 myolsed mn nuneral metabohsm and, m synthetic form, 15 used
as medieation i Addison’s disease Occasionally, due to de
struetise lesions 1n the cortes, Addison’s disease oceurs (see
Chapter 34) Characterstie of this condition are anemia, gen
eral languor, debihty, feebleness of heart action, and peculiar
bronzing of the skan  The symptoms become progresstvely worse
unt1l, without other suffering, the patient dies The treatment o;
control, which 1s not entirely satisfactory, consists m the use ©
cortical extracts and drastic dietary adjustment mn mineral m
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ereatie juiee) is discussed in Chapter §, Digestion It is with the
inteina] secretion, insulin, that we are here concerned Insulin,
produced by the islet cells (the islands of Langerhans, so named
for thesr discoverer), conirols carbohydrate metabolism An
madeguacy of msulin restlts in incomplete oxidation of carbohy-

)

he overactivity
Fig 27 —~Glants and dnarfs one their abnormat stature to U New
or ungfiericuvuy of the pitultary gland (Courtesy I'ress Assoclation Inc

York )

drates, mgh blood sugar, and excretion of sugar in urine, and dis
turbance in fat utilization (see Chapter 6, The Fats) The eon-
dition which results is known chnically as diabetes .melhtnf,
This is sometimes spoken of by the lajty as “‘sugar dmk‘:etes
The possibility exists that other glands may be involved in this
condition.



THT FN\DOCPINFS 145

A combmnation of diet adjustment and hypodermie use of suf
fielent msulin prepared from ammal tissue can eompensate for
the mdinidual s diserepanes 1n nsulm production control the
chmeal condition and return the mndiadual to a state of health
m which he ean earry on normal actiaties

When excessive amounts of imsulin are produced and seereted
abnormally rapid eomlustion of earhohydrate ensues and the
blood sugar 1s held at a Ievel below normal  Climieally this con
dihion 15 known as hypermnsulimsm or hypoglycemin Dietary
adjustment 1s essential mn this condition also

The Gonnds

The gonads sex glands (testes ovarles and their auxiliary
structures) deternune and control sex characteristies To 1
slight extent they also nfluence the metabolie rate  As sexual
actinaty slows down so does the metabolie rate  IHere agan
overactinity and undereetivity of the glands result i defimte
lods changes The sex hormones are hemng actnely studiel
todv and far reaching results mav yet be attributed to them

As might be expected simce 1l hormones are blood borne
therr influence 15 widespread and abnormahties 1 any gland ean
produce abnormalities 1 other glands until compheated climeal
conditrions and metabolic dysfunction may result Wiggers
discussing the nterplay of the hormones of the endoerine organs
writes No single hormone or endoermme glanl acts wholly
by 1tself at any tune the effects are always pro luced through
an interplay of several This nterplny of the endocrine en
semble controls to a sigmficant estent (1) metabolism (b)
erowth and development (¢) sex functions and reproduction
Consequently 1t proves didictically expedient to orient oneself
with the general ways m which these mteracting hormones
modify these funetions *
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creatic juice) is diseussed in Chapter G, Digestion. It is with the
internal secretion, insulin, thai we are here concerned. Insulin,
produced by the islet cells (the islands of Langerhans, so named
for their discoverer), controls carbohydrate metabolism. An
inadequacy of insulin results in incomplete oxidation of carbohy-

ctivity
Fig 27 —Giants and dwarfs owe thelr abnormal stature to the overacty
or ungdcmctnuy of the pituitary gland (Conrtesy Press Assaciation, Inc. New
York )

drates, high blood sugar, and exeretion of sugar in urine, and dis-
turbance in fat utilization (see Chapter 6, The Fats). The con-
dition which results is known clinically as diabetes _mclhtu?;
This is sometimes spoken of by the laity as ‘‘sugar dmlzetes..
The possibility exists that other glands may be involved in this
condition.
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A cambmation of diet adjustment and hy podermie use of suf
fietent ansulm prepared from anmal tissue can eompensate for
the mndividual & diserepanesy 1n insulin production control the
chmen] condition and return the indadunl te a state of henlth
m which he ean earm on normal actinvaties

When exeessise amounts of msulin are produced and seereted
abnormallv: ramd comtustion of earhohvdrate ensues and the
1lood sugar 1s held at 1 level Yelow normal  Chmeally this eon
ditin 1s known as hyvponnsuhmsm or hypoglveerma Dietary
alustment 1« essential in this condition also

The Gonads

The gonads sex glands (testes ovaries and their auxihary
strueinres) determmine aud ecntrol sex chataeteristies To a
sheht extent they also anfluence the metabolie rate  As sexual
ietivty dlows down <o dces the metabolie rate Here agun
overretnaly and undorietinvaty of the glands result i definite
bidy changes  1he sen hormones are bang actively studied
todny and far rcrching results may vet 1e attributed to them

As might he espeeted <inee all hormones 1re blood horne
thar influence 1s widesprea 1 and abnormalitics m any gland ean
proluce abmorm ihitics mn other glands until compheated climeal
eonditions and metabalic dysfunetton may result  Wiggers m
discussing the interplay of the hormones of the endoerine organs
writes ‘No single hotmone or (ndoctime glind acts wholly
by atself at any timc  the effects are always produced through
anoanterplay of several This interplay of the endocrine en
semble controls tn a sigmfieant extent (a) metabolism (b)
growth and development (¢) sex functins and reproduction
Comeﬂlmntl) it proves didactienlly expedient to ortent oneself
With the general wavs 1n which thesc interacting hormones
modify these funetions *



CHAPTER 11
THE FAT-SOLUBLE VITAMINS

It was not until the second decade of the twentieth
century that previously unhnown substances were 1denta
fied as vitamns  Since that time, many have been 1s0
lated and studied Vitamins are nsnally classified ac
cording to solubility, 1e, fat soluble and water soluble
The fat soluble vitamins designated are A, D, E, and K
Lach serves the mdnidual 1n characterstie fashion and
15 also necessary for normal nutrtion and health To
date, defieiency diseases are hnown for vitanuns A and
D Generally speaking, the fat soluble vitamins may be
stored 1n the body

Mankind has long hnown that certain diseases ecould be cured
by specific foods As mentioned earlier, centuries ago Hippoe
rates (500 Bc )}, the Iather of Medicine, preseribed the liver
of the ox dipped 1n honey as a cure for mght blindness Three
eenturies ago Cartier deseribed an outbreak of sickness (later
known to be scurvy) ecured by the *‘juice and sappe of the leaves
of a certan tice ”* Two hundred yeais ago Lind proved that the
melusion of a “‘hme’’ each day m the diet of the sulors in the
English navy prevented the terrific death toll of seurvy Iifty
years ago Takahi found that the beriber: affhcting the Japanese
satlors conld be eured by adding ment, vegetables, and milk to
the polished rice diet then in use

Magendie (1783 1855) first desetzbed an expermmentally pro
duced disease by showing that gunea pigs could not survive if
fed on a smgle foodstuff, and that on a fixture of foods healith
could be mamntained He wiote, ‘“Varlety mn the diet 15 an 1m
portant aid to health ’ Oliver Wendell Holmes expressed ths
thought n the Mwnd’s Diet—

¢ No life worth naming ever comes to good
If always nounshed on the selfsame food,
The erceping mite may live so 1f he please,
And feed on Stilton 1)) he turns to cheese,

But Carl Magendie proves beyond a doubt,
If mammals try it, that thetr eyes drop out *

146
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The last Ime refers to the true vitammn A deficiency whieh Mn
gendie produced and deseribed

Tunm 1n 1881 fed mice on mistures of arhfieal foodstufls and
found that for Iife ““a natural food such as milk ’ must always
be mcluded

Pehelharmg (190)) likewase concluded that milk contuned an
unhnown sut stanee of paramount mportanee to nutrition

In 1912 Hophms proved leyond doubt that synthetie diets
were not adequate for Ife  So clearly did he summarize his
datr and the data of others that he 15 eredited with hemg the
first to demonstrate conclusivels the evistence of a vitumin

In 1912 Tunk suggested that the name vitamme e grven
to these htherto unnamed substances hecause he thought they
ware vl ammmes  This theory has sinee been disproved and the
final e has been dropped from the term It has been shown that
itamins represent a variety of ehemieal substanees therr only
common characteristie temng that they they function m minute
traces md if absent from a diet speeifie deficiency diseases en
sue  In the strict sense of the term a defiereney disease may
arise from the lack of any dietary essential protemn mmeral fat
Mitamns or other constituents  Howcdver 1n popular usage the
term has come to be more or less specifie for the conditions
developing as the result of vitamumn lachs If 4 vitamin 1s com
pletelv lneking a con lition of avitumnosis results 1f the de
fictleney 15 1 amount the condition 13 of hypovitanunosis  Sub
elimieal deficienaes (hyvp vitaminoses) exist and are responsible
for some forms of the vague 11l health which prevail today

Vitamins were orginally named according to the letters of
the alphabet and grouped under the two headings fat soluble and
water soluble vitamins but as their chemical structures are be
commg known these letters are being replaced by correct chem
teal designations whieh mdicate therr widely varyng chemieal
structure

Certun definite vitamin deficiency diseases are well recog
mzed <xerophthalma (A) beribern (B ) semvy (C) pellagra
(maan) and riekdts (1) sterihty an eertam ammals (F)
bleeding due to lack of clotting (I} and other less specific con
dittons  All respond with rapidity to vitamm therapy

In general the well balanced diet which mncludes milkh egg
meat cereal fruit yegetable and amimal fat adequately supplies
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all the necessary vitamins At times the need 1s mcreased, as m
pregnancy, lactation, convaleseence, and when the metabohe rate
18 elevated as in fevers and hyperthyroidism At other times
the mereased need arses from faulty absorption of fat soluble
vitamins A, D, I, and K, due to mability to absorb fat normally
There may be mncreased need faulty absorption, or destruction
as m eases of gastromtestinal tract disturbances, or a ‘‘constitu
tional 1nefficieney ”’ may be present When such conditions ex
1st, the vitamin intake must be adjusted ewefully or commercial
vitammn products must be employed

The prescnt widespread use of commereial vitamin products
and self medication with them have assumed alarmmng propor
tions Unfortunately, themr sales constitute one of the most m
portant items on the diug hst Too many of them have not been
preseribed by a physician  These commereial vitamins, 1t must
be remembered, are drugs and should be considered as such

Vitamm research 15 an active field and has progressed to the
point that 1t 1s possible not only to 1solate pure vitammns from
food produets but to synthesize them as well The vitamn 1s
no longer a vague, elusne something It 1s a defimte entity
The synthesis of vitamins B, (thiamine), B, (riboflavin), Bs
(pyrdonane), nicotimie aerd pantothemie aeid, choline, para
ammobenzoie acxd, folic 1ead B;, and biotin (members of the
vitamin B complex), of C, D, and K, has been accomphshed

Vitamins were discovered through ammal experimentation
Synthetic diets contaiming various food combinations fed to ex
perimental ammals made apparent one deficieney after an
other Chemists kept pace with the research worker and rapdly
1solated the vitammn determined 1ts chermeal structure, and then
synthesized the factor mvolved Once the chemical structure 18
determmed, methods for chemical detection are found and the
assay of various foods to determine thewr vitamin content be
comes posstble Tt 1s also possible to determine the amount of
vitamn 1n the blood, urine, spinal fluds, and tissues as a means
of measurmg the body tissue saturation pomt for various vita
mins  Human studies mnvolving these latter determnations have
yielded approsimate standards for caleulating the dietary it
take If for example, on a generous mtake of a speeific vitamint
a nearly constant amount 1s retamed by the body each day, ﬂ;
evidenced by the difference between ntake and excrete
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amounts, one may reasonably assume that amount to be the daily
utilization or recommended intake,

The earlier vitamin studies were concerned with deficieney
diseases and curative measures. More recently, however, atten-
tion has turned to the specific funetion of the vitamins—their
physiological action in the body and the possible interrelation-
ship of enzymes, hormones, and vitamins. As a result, data re-
garding the exact mechanism of vitamin activity are sccumu-
lating.

With the availability of the crystalline produets, progress has
been made in the clinical application of vitamin therapy, and
methods for detection of deficiencies are becoming more exact.
Dr. Jolliffe has stated that *‘Nutritional inadequacy starts the
instant that adequate amounts of any essential nutrient fail to
reach the internal environment.”” e lists the stages of pro-
gressive deficiency as: (1) tissue depletion; (2) biochemical
‘“‘lesions’’; (3) altered function, and (4) anatomical lesions
They are clinically recognized, however, in reverse order.

The ability to determine vitamin values chemically has made
many detailed studies possible which would not have been pos-
sible by the older methods of bio-assay (animal feeding experi-
mentation)., Formerly, the vitamin assay of any substance re-
quired weeks of laborious animal feeding work. Today these
same values for most of the vitamins can be obtained within a
matter of hours. It will be remembered that a deficiency of any
vitamin results in a slowing up of the growth rate. Animels
grow normally, have good muscular development, well-formed fee_th
and bones, bright clear eyes, and slcek soft hair only when the diet
is adequate in all respects.

Two additional currently interesting and important phases of
vitamin knowledge should be noted. One is biosynthesis, and
the other the antivitamins, .

Biosynthesis is the formation of vitamins within the a'm.m?\1
body. This is a new and important finding, since the ongmfﬂ
definition of the term vitamin includes the idea of ¢essential
substances which must be provided in the diet because the bl?d)'
has been unable to manufacture them.’” Now it seems some vita-
min synthesis can take place in the intestinal tract under the
influence of bacteria—a fact brought to light by 'the use of the
sulfonamides and their destructive action on bacteria,
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Twenty five years ago 1t was noted that experimental ammals
who had access to their own feeces did not 1espond as did those
who had not It was suggested this was due te vitamms present
in the feces  This curatnve effect was ealled refection  The ex-
tent to which this 1s possible 1s variable with amimals and the
various yvitamins

T'or the present ats practwal application 16 an appreerition
that 1t may influcnce human needs, and that when sulfonamides
are given, or any drug, whieh decrease bacteral action, these
may deereise the hody s ewn production of vitamms and so un
expectedly result in deficiency It mdieates the need of high
Aitammn intahe at such tunes  Research 1s active on this sub-
Ject

The other mteresting finding 1s the existence of antivitamns
Not only are there antivitamins but antithormones as well  Iso
lated facts that had no explanation have gradually been pieced
together, until today 1t 15 realized that substances very simlar
to the vitamins evist and that they have neutralizing effeet
Apparently the two compete for the sume place m the tissue
One, the vitamm, 1s ologreally actne and permits normal func
tion  The other 13 not and when 1t replaces the vitamin, or
exceeds 1t 1 amount normal tissue function 1s hampered Tt
answers the question of why para aminubenzoie acid could offset
the effiet of the sulfonamides why high eorn mtake 1s a factor 1
pellagra, why fecding of 1aw fish to certamn anmals results
thiamine deficieney;  Research has progiessed to a pomnt where
antrvitamins have been found for thiamne, niboflavin, panto
theme acid, para aminohenzole biotin ascoibie acid, vitamm K,
mositol, and folaen (folic acid)

These findings undoubtedly will have far reaching effects The
requirement values may need alteration, the vitamm values of
food may need correction for antnitumn content, to express net
vitamin content rather than total It may be possible to pro
duce deficiency states throngh admimstration of exeessine
amounts of antnatamin which may alter our present concepts
It 15 complieated, and until the scientist has more time to uniayel
the mysteries of 3t we may continuc as before mn our thinking
and practice

Today there are more than thirty vitamins hnown to man In
some ecases, extensive mnformation has been obtained concerming
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the function, requirement, interrelationships, and sources of
some of the vitamms Iowever, much remuns to be detetmmned
and 1t 15 antiaapated that unknown vitamms will be discosered
as well as additional information offered about those already
wdentafied

A consideration of the vitammns traditionally divides them
mnto two groups according to thew basic chemical property
solubthty  They may be fat soluble or water soluble The vita
muns diseussed n this chapter are known as the fat soluble ones
and those found n Chapter 12 a1e water soluble

Vitamin A

Until 1913 1t was believed that all fats had similar nutritive
valae In 1913 however McCollum and Davis and Osborne and
Mendel, demonstrated independently that certamn fats had
addition to calories some factor necessary m the prevention of
an eye disorder occutring i rats Other fats did not have this
protective mgredient Further, rats could be stunted n growth
and musshapen when certamn fats were withheld Cod Iiver ot
was found to be an extremely Dotent protective o1l Ammal fats
1n general were Diotective, the vegetable fats were not To the
factor which was responsible for the protecttve action the name
titimin A was given

In 1922 McCollum showed that vitamm A was actually two
vitamms one protective against ey e disorders (antiophthalme or
anticerophthalmie), the other protective agamst bone abnor
malities (antirachitic) The first fraction retaned the designa
tzon v1tamm A and the second becime Jnown as vitamm D Me
Collum diseovered this duality by recognizing that cod Irver ol
which cured the dryness of the eye and rickets before the ol
was treated with hot air ceased to protect agamst serophthal
ma but continued to cure rickets after the treatment with the
stream of hot air He also realized that certamn foods were pro
tective agamnst xerophthalmia and not aganst rickets, and the
reverse  Mellanby i Englind showed essentially the same re
sults and hence since 1923 the antrrachitie fraction has been
known as vitamm D

Vitamin A exists 1n two forms—as A, found n Ivers of szﬂ;
water fish and as A, m the livers of fresh water fish Vnamu;‘
as snch does not occur 1 the vegetable kingdom It exasts l‘att Z"
as the precursor or mother substance—the carotenes or carote
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olds  Carotene is comverted into vitamin A in the intestinal wall
of the animal body. Conversion must take place Lefore the vita-
min is physiologically available to the animal  As might be ex-
pected in this reaction, Joss ocenrs  Actually, the vitamin value
of carofene is Imt approximately onehalf that of vitamin A,

L

Fig 29 —Nerophthnlnus T Bl s suffoing £ian severe yerop iy
Su€ To & dlet comnpding Inrnls f AKil Wik un D Cureals At e geratmi

pieture wa F817) there were fedny au B cascs 10 Denma
Sar ration’ b frapl Of 3 Uity ftom the practice of Dr u’",."ﬂf to the
Copenbagen )

When data for vitamm content are exprissed as tarotcne, this
fact must be hept m nond St s estunated that o gpipgg of the
wtamim A content of 1he aserage American diet 15 ghaaineq from
carotene and related compourids, whereas one.thyrg is dernved
ag the preformed vitamin
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Vitammn A 15 fat soluble, stable to heat, acids, and alkaltes,
but 15 destroyed by hight and 15 sensitive to oxidation especially
m the presence of rancid fat  Recently, vitanun E has been
used to prevent the oxidation of vitammn A since vitamin E has
been found to have antioxadant properties In general, it has
been suggested that the provitamun s less well utihzed than 15
vitamun A and that 1t 15 hikely to be destroyed by oxidation
the ntestinal tract

Anmals and human bemgs deprived of adequate vitammn A
for a matter of weeks begin to show eye changes and mpured
vision At first there 15 mability to make hight dark adaptation
with the sudden change from dark to light, a condition which 15
commonly called mght bhndness The cause 1s lack of adequate
vitamin A 1n the retina  The enzyme which functions 1n this re
generation of the visual puple 1s coenzyme I which 1s formed
from niiem, one of the B complex vitamms (see Chapter 12}
The degree of vitanun lack ean bhe measured by a machine hnown
as a hophotometer As the deficrency becomes more marked,
eye changes mncrease Conecurrent with eye changes is a cessa
tion of growth, a condition which has resulted m vitamm A be
g called a growth promoting vitamin, which 1t 13 The altera
tion of growth rate 15 due to the faet that yitamn A s an e
sential stimulus for ecll formation This action suggests the
value of high vitammn mtake m wound healing

In extreme defictency, skin changes as illustrated in Tig 30
may result The skin becomes dry, normal sweat glands actually
are absent, the skin 1s melastie, 15 dull gray m color, and on
seratching produces a white, powdery desquamation Cases re
ported are said to respond to high vitammn therapy m a few
weeks A relationship between hur Ioss and brittleness of
fingernuls and vitamin A ntake has been suggested

Severe vitamm A deficrencies are rare today, but mid de
ficteney 15 fairly prevalent Inadequate mtake of ammal fat and
the highly colored vegetables, or faulty fat absorption will resuit
m such deficency Changes in the epithehal tissues are :tl’t
parent 1n the eye and also take place m the gemtourmary tral(l:
and the respiritory system Predisposition to infection rest :
from the lowered resistance of the altered tissues It does no
follow, however, thit one ean 1ncrease resistance by 'memph‘:i;
to overstock the body with witamm A This vitapmn 15 an
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mfective onlv when added mtake rases 4 suboptimal level to 1
narmal one  Vitumn A 1s 1lso necessaty for normal reprodue
tion and for 1netation n rats

Tortunately titamin A ean te stored fot long periods of time
m the tods tiscues This 1s not true of all vitamms  Approx
mnatedy ninc tenths of the stored material 1s m the Inner

Fig 30 —Cutaneous lcsions in vitamin A defldd ney sho ving gencralized
xeroin s and folllcular | yperkeratosls in a u inese patient with Xerophtl aln ta
before ' halibat liver oll tterapy )lal been (Courtesy Dr
Frazler fron Sutton and sutten  An Intro luctlon to De n atology )

In 1918 Steenbock suggested that there was some assocration
between the yellow pigment m foods and vitamm A In 1931

Moore nd Alcott ind Mcl inn proved that ths colored pig
ment ecalled earotene from ¢ uots the first known source eould
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Vitamin A 1s fat soluble, stable to heat, acids, and alkalies,
but 15 destroyed by light and 1s sensitive to oxadation especially
in the presence of rancid fat Recently, vitamin B has been
used to prevent the oxidation of vitamin A sinee vitamun E has
been found to have antioxidant properties In general, 1t has
been suggested that the provitammn 1s less well utihzed than 1s
vitamin A and that 1t 1s Iikely to be destroyed by oxidation m
the mtestinal tract

Anmmals and human beings deprived of adequate vitamin A
for a matter of weeks begin to show eye changes and 1mpaired
viston At first there 1s mability to mnke hght dark adaptation
with the sudden change from dark to hght, a conditton which 1s
commonly called mght blindness The cause 1s lack of adequate
vitamin A in the retina  The enzyme which functions in this re
generation of the visual purple 1s coenzyme I which 1s formed
from miaem, one of the B complex vitamins (see Chapter 12)
The degree of vitamin lack can be measured by a machine known
as a bophotometer As the deficiency becomes more marked
eye changes mercase Concurrent with eye changes 15 a cessa
tion of growth a condition whieh has resulted mn vitamm A be
mg called a growth promoting vitamn, which 1t 15 The altera
tion of growth rate 15 due to the fact that vitrmin A 1s an es
sential stimulus for cell formation This action suggests the
value of high vitamin mtake 1n wonnd healing

In extreme deficiency, skin changes 1s illustrated m Fig 30
may 1esult The skin becomes dry, normal sweat glands actually
are absent, the sk 1s 1nelastie, 15 dull gray m color, and on
scratehing produces a white, pondery desquamation Cases re
ported are said to respond to high vitamn therapy mn a few
weeks A relationship between hair loss and brittleness of
fingernails and vitamin A ntake has been suggested

Severe vitamun A defictencies are rare today, but mild de
ficteney 1s fairly prevalent Inadequate intake of ammal fat and
the highly colored vegetables, or faulty fat absorption wall Tesult
m such defictiency Changes m the epithehnl tissnes are ap
parent 1 the eye, and also tke place 1n the gemtourmary tnft
and the respiratory system Predisposition to infection resul :
from the lowered resistance of the altered tissues It does nﬂn
follow, however that one can ncrease resistance by attempm;;
to overstock the body with vitamm A This vitapun 15 an
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mfeetne el 1 hen 9310 1 mtadb e rases 4 subaphin ol l to 1
normal ere Vitunn A aleo neeescary for nom ol hwe
tien 11 rlaetatien i rate

Tortnnatelk sitamin A ean be <teredd for long porn d moe
mthe T W ticcars Thas o not true ot all vitamins 4y N
mtely mine fenthe of the <tare Tmaterial is i the hver

defeiency showing generatlzed
& B iont with xeropht! almia
Wi been given (L uriesy Dr Chester N
Frazler’ from qutton anl batton  An Introiuction to Dermatology )

In 1919 Steenbock suggested thit thero was some association
between the ycllow pigment 1 foods and itumn A In 1931
Moore and Alcott nd Mc( mn proved that this colored mig
ment, ¢illed carotene from ¢ arots the fitst known source, could

P
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sources.

THE NUTRIENTS

FOODS AS SOURCES OF

VITAMIN A

Green, leafy and yellow vegetables are outstanding

Dairy products, eggs and liver (and fish liver

ols) are the important animal sources. Vitamin A

is well conserved in cooking

CONTRIBUTION OF SELECTED SERVINGS OF A FEW FOODS AS PERCENTAGES
OF ADULT MALE ALLOWANCE {5000 INTERNATIONAL UNITS (LU] )

CARROTS

GREENS (beet, kale, chard,
mustard, spinach, lurnlp)

LIVER

SWEET POTATO
SQUASH (Hubbard)
COD LIVER OIL  mrhimim s
APRICOTS (dred)
PEACH (yaliow)
TOMATO JUICE
SUMMER BUTTER
AVERAGE BUTTER
PEAS (fresh}
PRUNES

MILK

GREEN BEANS

OLEOMARGARINE ™"J4n* Jor

ONE EGG
CHEESE (Am cheddar)

F‘E

and_Nutrition of the

3%oz
3%0z
4oz
402
%oz
wt) $gm
Vot
3%
oz
,DI
loz
3oz
Vo
ot
3%

Taor
loz

31 —This table was prepated by
American M
Nulrltlon Board of the National Research Council

0 25% 50% 5%
PO FE—
12,000 LU
evEn 10000 JU.

7.000 LU

a Joint ComIm'ljuee crdthe cauncll o‘vil
an,
S Alssocigt is reproduced bY per
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be converted into vitamin A n the anmal bedy 1t 15 2 pre
cursor or mother substance of vitammn A and 1s ealled pro
wvitamun A It has been estimated that the average vitnmin A
content of the ver may be from 200 to 400 I1U per gram  The
mechanism whereby sitamin A 1« molilized from this reserve
store 1s unknown

Vitamin A 1s expressed 1 terms of International Umits (1T )
In 1949 a new international standard was established by the
Subcommittee on T'at soluble Vitamins of the World Health Or
gamzation  Using the new standard the International Umt 1s
equal to 0344 mrerogram of vitamun A ncetate or 030 nucro
gram of the alcohol and makes 06 microgram of beta earotenc
the umt for the provitamin 1t 15 of nterest to note that evenn
a nutrient known as long as vitamm A such hasie changes s
adapting & new international standard may be made as 2 result
of current researeh  Nutrition is not a static serenee

TABLF 21

RecoMMPNDED DAY DIPTARY ATIOWANCES F R VITAMIN A
Fool an] Nutnition Roar1 National Rescar | Couneil Iesisel 1903

AGF WFIGHT HFIGUT VITAMIN A
R G (LB) oM (IN) 10
en -9 [ %) 143 10 (6) 5000
£ €o 14N 170 (67) 5000
6o Go (143 10 (67) 5000
W omen o, S0 1°1) 157 (62) 5000
40 S0 (121 157 62 5000
65 45 (121) 157 (6°) 5 000
Pregnant 3r1 trimester 6000
Lactat ng 800 ml daly) & 000
Infants 01/1°
1/123/17 6 (13) 60 (24} 1500
4/129/1 9 (20) 70 (28) 1500
10/121 10 (22) 7o  (30) 1500
Children 13 1 27 87 (34) 2000
46 18 (40 100 (43) 2500
79 27 (59) 120 (51) 3500
Boys 101° 30 (78) 144 (57) 4500
1215 49 (108) 163 (64) 5000
16 °0 63 (139) 175 (69) 5000
Garls 1012 36 (79) 144 (5T) 4500
1315 49 (108) 160 (63) 5000
16 20 54 (120) 167 (64) 5000

*See Talle 3 for exjlanatory footnote
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Table 21 mdicates the Recommended Daily Allowances for
Vitamin A The National Research Council® points out that the
requirement for vitamin A appears to be proportional to body
weight, thus levels of intake which provide 20 YU (6 miero
grams) of preformed vitamin A per kilogram of body weight or
40 TU (24 micrograms) of heta carotene have been demon
strated to meet mimmal requirements The allowance has been
calenlated on the basis of an intake approximately double that
of meeting mmimal requirements to provide for the mamtenance
of good nutrition m the total population

Vitamin A and carotene are abundantly suppled by eream
butter, margarmne, milk, highly colored fruits, vegetables, liver,
cgg yolk, and salmon The vitamun A value of fruits and vege
tables 1s directly proportional to the mntensity of color, that is,
the deeper the green or yellow, the lugher the vitammn content
It has been shown that the deep green outer leaves of lettuce are
richer 1n vitamn A than the paler mner leaves from the same
head Also, as indicated previously, there seemns to be a vara
tion 1 availabihfy of the carotenoids in food which relates to
other constituents of the diet Thus, a diet contaning a pmt of
milk, a serving of butter or fortified margarme, a green, leafy,
or yellow segetable, and frmt, 1n addition to a protemn such as
cheese egg, Inver, or dark colored fish, meets the recommended
allowanee for vitamin A of the normal sndividual

Vitanun D

Lake verophthalmia and other deficiency diseases (see Chaptfr
12), the disease rickets has heen known for centurres In 1650
Tranets Glsson wrate a classical diseussion of the subject In
19292 MeCollum showed tickets could be cured or prevented by
the addition of certam oils to the diet The mmerals ealewm
and phosphorus are also factors mvelved m the occurrence m]'
prevention of rickets (see Mnerals, Chapter 13) Tor nerma.
bone tooth formation, caleum, phosphorus, and vitamm D must

resent 1n proper proportions

beli 1919 1t f;'aspsholivn that Iight rays could heal richets, tlhe
rays from the sun itself or the arhficrally produced ultrawt; c(;
ray In 1924 1t was demonstrated that food could be wradia ;
by the ultraviolet ray and thereby become capable of curing

National Research Council Bulletin No 302 p 13
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richets What power has the sunlhight ray? The discorery was
made that vegetable aud ammal tissues (body shin} contun
Iipid fraction atself maetine but whieh could be made 1etne
by the ultrasiolet rav I rgosterol mn gran and a sterol i an
mal tissue are precursors of vitannn D or prositamin D This
fact has led to the arradiation of eereals mull  ete, and the use
of sunhght both natural and m the form of ravs from sun lamps

In 1930 ervatalline satamin D ws 1solated from erude mradia
tion products of ergosterol and was given the name ealeiferol
It has a potenev of 40000 TSP umts per gtam It 15 now
known that ten sitamins D (D, D D, ete) exst  They all
have shghtlv different formulas and are not equally antirachitic

Fig 3 —Richets follo ink & d t of 175 ce_of whole milk white bread ad

v ams 10 cc of linsc t oll |(r duy n. of exper nent five and one halr

montls * Incr ase in We ght dur g, | tol of exper ment %670 gm  (Cortesy

kon({gll ot IO Stafone” Oind “Hram  Nfen) al Teseards Councit Report
o )

Calerferol obt uned from mrradiition of ergosterol 1s vitamun D,
(CoslOH)  Commeraally  dissolved 1 o1l 1t as known 1s
viesterol  |rom nridinted ammal sterol vitamin Dy 7 dehydio
cholesterol (C,I1,,0H) 13 obtained Commercially 1t 15 known
15 Delesterol when dissols ed 1n o1l

Smee 1t 15 a fat soluble vitamin mgested vitamain D o1s ab
sorbed with the fat of food lhus any condition that interferes
with the absorption of fit will i turn nterfere with the ab
sorption of vitamin D It 1s stored pumanly m the Iinver and
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that values as lugh as 400 umis per quart may be obtamned by
irradiation  Reinforced o1 fortified milk contans 400 umts per
quart Some margarme 1s fortified with vitamin D

Vitamin E—Alpha Tocopherol, C,,H;,0,

As early as 1920 Mattall and Conkln found that rats reared
on cow’s milk were meapable of rasing young, even though the
milk, as they thought, was adequately supplemented to make an
adequate diet Two years later Tvans and Bishop reported that
for normal reproduction a defimite dietary factor was necessary
This factor, first designated vitammn X and later changed to
vitamn E, 1s now known to be alpha tocopherol, an aleohol hav
ing the formula CnH;0. The name sigmfies 1ts role~—lokos
meaning childbirth, phero meaming to bear, and ol meaning an
alecohol  Actually four tocopherols exist alpha, bet1, gamma,
and delta These differ shghtly chemreally and n hiologieal
aetivaity The alpha 1s the most potent bwologieally

Mote thin o quarter century has passed since the ewstence of
vitamm E was defimitely established Tts first recogmzed func
tion as an antisterthity factor for the laboratory rat has been
overshadowed by its demonstrated need for mamtenance of
struetural and functional mtegrity of sheletal, cardac, and smooth
muscle, and, 1n some animals, the peripheral vascular system
Tocopherols play an important role as intracellular antiovidants,
related espeeially to the stabilization of mgested fats and posstbly
of products anismg 1n the metabolic synthests and degradation of
Lpids They may also funetion n a detosfymg capacity
Morphologreal alterations arsmg in the course of vitamn E
deficiency may well represent localized reactions of particu
larly susceptible tissues to loss of these vital antioardants or
secondarily to dysfunction of enzyme systems m which toeoph
erols actrvely participate

The histopathological lesions of I deficiency are remarkably
varied, they represent morphological alterations n a number of
unrelated tissues They scem not to be related to dysfunction of
any speetfic type of cell or tissue and they are of such a nature
that restoration of normal morphology rarely eceurs after
tocopherol therapy, even though the physilogieal or bwchen:\
seal disturbances are eorrected Most lesions are dependent upo
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fat 1n the diet and their onset and mtensity are vceentuated m
proportion to the amount and degree of unsaturation of the fat
wsed  There are the possibilities that the unsaturated fats de
stroy dietary fraces of the vitanun m the diet or the mtestnal
traet  Thev or ther onidation may praduce a divect eell myury
which 1s superimposed upon that due to a lack of vitanun 1

1 acess utihzation of tocopherols to stabilize unsaturated fats
bemg wmeorporated mto cell hpids hastens depletion of Gissne
tocopherols md the preciptation of deficiency mamfestations

34—~ % month old rat showing paralysis due to vitamin I deficiency
ic"“"“ryn & ndin enthls ot Rutrition Craries ¢ pi e et 0, JRurer

Coneenably the true pieture may represent 1 combination of
these postulated interictions  Wath these possible mteractions
m mmd the symptomatology and histupathology of expermmental
vitamin T deficiency may be more comprehensible

Tittle 13 hnown conecrming the requirement of man for vita
mn I On the baois of present hnowledge a defielency symptom
m man eantiot be set forth  However as desembed liy Tutt this
does not mean that a relationship of vitamin T to requirement
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Tasre 23
VirayiN E CONTENT oF Foobs*

TOIAL TOCOP{IEROLS
MG /100 GM FRESH FOOD

VEGLTABLES
Beans, dried navy 36
Cabbage o1
Carrots 045
Celery 048
Lettuce, iceberg, 1 054
2 068
b 3 043
Omouns 08
Peas, green 21
Potataes, peeled 006
Potato peels 18
Tomatoes 038
Turnip greens 23
CLREALS
Cornmeal, jellow 17
Oatmeal 21
Rice, brown 24
Rice, pohished 057
Whent products
Bread, white 073
Bread, whole wheat 13
Crackers, soda 37
Faripa 16
Flour, wiute (80% extraction) 12
Flour, whole wheat 22
Spaghett: 12
MEAT, FISH, POULTEY, AND DAIRY PRODUCTS
Bacon 053
{Beef, dehydrated
Becfbtealt 063
Lamb chops 077
Pork chops 071
Fish (haddock) 039
Chichen 2 2
Eggs (whote) ;0
Butter 24
Cheess American 102
Milk, fresh ¢ ; 2
Milk, evaporated 0
FRUITS ore
Apples
Bananas g f,g
Grapefrmt 0 5 s

¢ Roch

“\We are indebted to Dr Philip Harrls of Distilation Products I
ester for this table of food values
+Bio assayed
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Tapre 23~—Cont’n

TaTAl TOCO IFROT B
Me /100 0\ FPESIT FOOD

FITS AND OIS

Cottonseed o1, refined 00
Corn ol tefined 87
Lard 27
Marganne, clanfied 54
Olive o1l
Sovbean oil, refined 140
MISCFLLAAEOUS
020

Apple me é EES

3 029
Chocolate, unsweetened 11
Peanuts 93

and discase 1 man will not be established 1t simply mdieates
that, so far, none has been determmned

The vitamun 1s distributed an nature 1n the oils of sceds and
gramns, such as cotton rice or corn wheat germ, and wheat germ
o1l Leafy green vegetables and to a lesser extent eggs and
meat, are sources of the vitamin  Defictency 1s probably rare
The Rochester workers* have caleulated the vitamimn I mtake m
tymeal diets for health and disease and nclude that the average
American appears to recerve about 15 mg tocopherols daly
against a caleulated requirement of 25 mg  They state  “‘One
wmportant fact emerges nmamely the 1mportant place that vege
table fat, exemphfied by margarine occuples as a source of vita
mm L7

The needs during pregnaney are tentatmely set at 50 mg
daily

Synthetic tocophero! (as the acetate) and ¢ concentrates’’ ob
tamed by distillation are now asmlable Expression of poteney
of these products 11 on a milhgram basis

Vitamin K--Menadione
Vitamin K, the coagulation (koagulation) or mrothrombin
ogente factor, 15 another vitamm Dbelonging to the fat soluble
group

*Hickman h € D and Harris P I Tocorhernl lnterrelallon!hlps Ad
\al:%%! in Cnzymology New York 1946 Interscience Publishers Inc " yol &
P
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It was discovered by Dam (a Dane) mn 1929 while he was
studying cholesterol metabolism 1n hens He ohserved a pe
culiar hemorihagic disease, characterized by a prolonged bleed
mg time, with some symptoms of scurvy In 1935 thig was shown
to be a dictary deficiency disease Later (in 1936) Dam and his
co workers found this hemorrhagie condition to be due to a de
crease 1n blood prothrombin

Tatal hemoirhages have been known to oceur m the new
born mfant at about the third day of hfe, and evperimental
work, given impetus by the discovery of vitamun K, has shown
that these mfants had a prolonged clotting time It 13 now
known that this prolonged elotting time ¢an be restored to nor
mal by a single dose of 1 mg of synthetic vitamin K gnen to
the mother before delivery This smgle dose will also carry the
mfant over the eritical period In order to aid mn the prevention
of the bramn hemorrhage at birth, 1t has been suggested that a
daily oral dose of 1 mg of vitanun K be given to pregnant women
durmng the last month of pregnancy Hemorrhages due to hemo
philia, however, are not corrected by this vitamin asmuch as
the prothromhin of the blood in this condition 1s not helow nor
mal

The mechamism whereby vitamin B takes part i the produe
tion of prothrombin 1s unknown Vitamin K 1s synthesized by
microorgamsms 1n the mtestmal tract It 1s absorbed from the
mtestme only 1n the presence of bile Therefore, any condition
which might nterfere with the flow of bile may prevent the ab
sorption of vitamn K from foods or from that synthesized m the
mtestine

Tt 15 extremely difficult to produce a deficzency of vitamin K
by dietary restriction The diet normally supplies adequate
amounts as the vitamn 1s found 1n most lenfy green vegetables
hemp seed, soybean o1, riee bran, and egg yolk Other rich
sources are alfalfa, kale, spmach, dited carrot top, tomatoes
putrefied fish meal, and casem

Vitamin K 15 available commeresally m two forms, i an o1l
prepared from alfalfa, and as a synthetic crystalline product,
esther o1l soluble or water soluble There are several itamins
or substances with witamm K activity—Ks (CsiHiO2), K.

(CuHs0), and others Potency of the synthetie product, which
hag heen named menadione, 1s expressed on a milhgram basis.
Tor the natural produet several umts are used The chick umts
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TABTE 2}

FAT sOTUBLF VITAMINS—THFIR TUNCTIONS AND INMPOPTANT SOURCES

DFFICIFNGY
VITAMIAS FONCTION SYMITOMS PRIMARY SOUPCFS
Vitamin Fesential for growth Retarded growth  Iish liser oils
A Fesentrnl for structure and Charaeteristie Liver
funetioning of cells of changes i <hin Yellow, and dark
shin and mocous mem and membrane green leafy
branes Night blindness regetables
Auds in tooth and bone Lowered rewist Yellow fruits
formation ance to mfec Cream
Arde body to resist infec- tion Rutter
wn Fortified mar
Aids eyes to ndjust to garine
changes from bright to Whole milk
dim light
Yitamin  Essentinl for growth Retarded growth Sunlpght
D Escential for regulation of Tuichets Fish Iiver oils

eqlelum and phosphorus  Poor tooth and  Fatty fishes
1n bone and tooth forma  bone formatton Fortified mar
tion ganoe
Escential for regulating Fortified milk
ealerum and phosphorus
metahohem
Auds m abeorption of
calerum from the 1n
testinal tract

Vitamn  Specific function for man  Undetermined Wheat germ ol
E unhnown Cottonseed o1l
Acts as antioxidant for Corn ot

some vitammns, and un Soybean o1l
saturated fatty acida Margarine
Essentnl for normal re Batter
production of many am Navy beans
mals Green leafy vege
tables
Vitamur  Essential for normal Hemorrhages Green leafy vege
K clotting of blood table:
Pork liver
Soybean of
Seeds

Root vegetables

established on the basis of the effect of the vitamin on chicks,
are named after Dam, Ansbacher, or Almquist

Dieumarol, the antivitamin of vitamin K, causes a decrease in
clotting time This has been uscful elmieally to prevent the
formation of thromln It has heen difficult to eontrol and severe
hemorrhage could oceur  Ilowever, 1ceently, methods have been
developed whereby the effeet of Dicumarol may be quickly
negated
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One other pomt rightfully should be discussed under the fat
solable vitamms This 1s the use of mineral ol Mineral o1l has
been widely used and accepted as a mild purgative The pros
and cons of 1ts value have no place here but its effect on the
absorption of the fat soluble vitammns has Its mgestion gent
ously interferes with the utihzation of carotene, vitamins A, D,
E, and K—the fat soluble group These are absorbed by the ol
and leave the body without being released from 1t, thereby re
sulting 1n possible deficiency

Review Questions

1 What were some of the early observations concerning the existence of
food elements other than protems, fats, and earbohydrates? Vho were
the screntists eoncerned with these demonstrattons and when did these
experiments take place?

2 Who ramed these elements vitgmines, and why was this pame chosen?

3 Before their chemical structures were determmed, how were vitamuns
designated?

4 What are some of the recent interesting discoveries related to vitamns?

5 What should the humarn dietarv nclude to supply adequately all the
known necessary vitamins?

& \lhat are the primary functions of vitamm Af

7 What results from an nsuffictent amount of vitamm A 1n the diet?

8 What 13 the dufference between vitamin A and vitamin A value?

9 YWhat 18 the daily recommended allowance of vitamn A

10 What are the primary sources of vitamn A mn the dietf

11 What vitamn 13 known 88 the ‘*antirachitie*? vitamn?

12 Which migerals are also necessary as factors in the prevention of this
deficiency disease?

13 Which foods supply sitamm D? Vihat sre supplements to these food
sources?

14 That witamm 13 essentsa) for porma) reproductson 1 certsm ammalst

15 Vehat 18 the chief function of vitamun K?

Suggested Projects

1 Examine your own menus Caleulate the vitamun A found in your foods
during one day How does your intake of vitammn A compare with the
recommended allowance? What percentsge of vitamm A 1 your diet
comes from ammal <ources] TWhat percentage from provitamm A
sources? foots

2 Examine your oun menus Calculate the vitamun D found 1n your fo
during ome day Vihich foods were rich sources of witamn DY Were
they natural sources or had the foods been fortified?



CHAPTER 12
THEC WATER SOLUBLE VITAMINS

There are many water soluble vitaming known to man
today The greatest number are found in the group
called the vitamin B complex.  All are beliesed essential
to human nutnition, however, deficiency diseases have
been 1dentified with three vitamms The water soluble
sitamins are easily lost through improper cooking and
stornge They are obtammed from a variety of food
sources In some cases, 1t 1s beheied that intestinal syn
thesis supplements the usual sources The water soluble
sitamins are stored within the body to a hmited extent
onlv so 1t 15 necessary to obtamn them daily

The water soluble vitanuns consist primanly of vaitammn C and
the vitamin B complen  Today, we know that the single, water
soluble antmneuritic, antiberiber: vitamin B no longer exasts but
that 1t 1s a group of vitamins The water soluble vitamin B de
seribed by MeCollum and Davis 1 1915 as neeessary for health
and growth n collaboration with fat soluble vitamn A, has
undergone many changes In 1926 Sputh and Hendriek found 1t
to be made up of two fraetions, the heat labile (destroyed by
heat) fraction called vitammn B, (antineurtic), and the heat
stable fraction ecalled vitammm B, or G, or the PP factor, the
latter designation because Goldberger found 1t contained the
pellagra presenting factor Experimental studies with this sec
ond fraction (vitamin B,) have since shown 1t to be composed
of many substances and not merely a single entity as 13 vitamn
I3,  Therefore we speah of the vitamin B; complex and hnow
that 1t can be divaded mnto vitammns B, (riboflavin), meotime acid
or maein, B, or pyridoxine, pantothente acid, biotin, para amino
benzore acid, choline foliec aexd, B,; and perhaps others The
water soluble vitammns will be discussed under thewr separate
headings

As indicated in Chapter 3, many cereal products on the market
today are enriched with thiamine, mboflavin, and maemm  This
wnereases immeasurably the intake of these essential water soluble
vitamins

169
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Vitamm C—Ascorbie Acid, C.H,0,

For centuries seurvy, the deficiency disease resulting from lack
of v1tamm C, has been known to be due to a stale diet  Sulors
on long sea voyages *fell sick and died”’ from a typical disease,
apparently only because no fresh food was obtamable In read
mg the history of seurvy 1t 1s all too evident that the knowledge
obtamned from empirical (experimental rather than seientifie)
observation was forgotten and rediscoy ered many times

In the stories of the Crusades i the mddle of the thirteenth
century one finds deseribed the spongy condition of the gums
which was so severe that ‘‘the barber surgeons were foreed to
cut away the dead flesh from the gums to enable the people to
masticate their food ** Other descriptions mentioned the prev
alent tendency to great weskness and black spois on the legs
Long bones may be rarefied, sometimes fractured at the junction
of the shaft and epiphysis, ribs may be swollen and sometimes
fractured In young children there 1s a typical apprehensive ery
from fear of being touched, extreme 1writability, and restlessness
Anemia 1s frequently present

The first scientific study of seurvy was made m 1757 by James
Lind, a surgeon in the English Navy He fook twelve men suf
fermng with seurvy and to each he gave ifferent medication
After 6 days, the pair receiving 2 oranges and 1 Jemon darly had
mmproved and one went back to active duty The other was well
enough to be appomted nurse to the other ten who were stall
suffering  He thereby showed that atrus jmee was the ool
effective cure  As a result of this report, lemons were regularly
meluded 1n the diet of Enghsh sailors and scurvy was practically
eliminated The words *‘hmer” and ‘‘hmey® arose from this
experiment

Just before the begmuing of this century (in 1883), Sir Thomas
Barlow descrihed the disease as it occurred in babes, wnd 1t be
came hnown as Barlon s disease Babies fed too Jong on borled
milk and gruels were prone to develop this condition Toda};
orange juice meluded with the formula of a bottle fed baby 18
recognized procedure

The mo]egular structure of ascorbie acid 1s closely related to
the monosaccharide sugars (glucose, fructose, and ga“c(;"si)d
Aseorbic acid, a white erystalbne powder, readily oxidized 2
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rendered 1nactive 1n alhaline solution has the formula CoH,Oe
It was ongnally known as hesurome acid  Later the term
eciitamie aead was gnen to the erystalline produet used for
clinieal purposes Now however both chemieally and climeally
1t 1s enlled ascorbic acad

The most elearly established function of ascorine acid probably
1s that of maintenanee of mterecllular substanee In fact, seurvy
has been characterized as a condition m which defective inter
cellular materials are formed With complete deprivation of
ayitamm € 1t has been reported that certun skeletal tissues
formed a flud material rather than their natural products den
tine or bone and that the admmmstration of the vitamin causes
the hquid to solidify or jell It has also been suggested that with
2 deficiency 2 breal down reaction oceurs which results 1n the
almormal conditrion  The exact mechamsm of this action 1s still
not prored but at least 1t 1s definite that a defective mechamsm
does result and that the normal process 1s mnterfered with This
abnormahity of intercellular material permits leahage of blood
from the camllaries m the scorbutie 1ndividunl when pressure 18
apphed

Inasmuch as vitamun € 1s necessary for tissue resprration as
part of the oxidation reduetion system of the body in the ab
senee of the vitamim the body cells cease to funetron normally
and probably this contrbutes to the breakdown of or failure to
bmld normal body structures Tajlure of tissue to heal i the
absence or with a deficieney of ascorbic acid has resulted 1 1ts
widespread and suceessful use m surgery

It 1s also suggested that vitamin C plays a role mn combating
and neutrahzing the toxmns of infectious discases and that it
may be concerned 1n the formation of specific antibodies Its
role 1 the control of glandular seeretion 1s also under considera
tion

Complete ahsence of the vitamm or 1ts presence m only trace
amounts in the diet resultsin frank seurvy

Subelinieal deficiencies those instances where the climeal
symptoms are not sufficiently defimte to suggest the disease 1m
mediately but where the moie sensitive tests for defiereney ean
prove 1ts existence ate now recogmzed When the vitamin C
mtake 15 below the requirement level vague 1ll health may re
sult and there are a number of symptoms which appear either
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Vitamin C—Ascorbic Acid, C,H,0,

For centuries scurvy, the defictency disease resuliing from lack
of vitamn €, has been known to be due to a stale diet Sailors
on long sea voyages “fell sick and died’’ from a typical disease,
apparently only because no fresh food was obtamable In read
mg the history of seurvy 1t 1s all too evadent that the knowledge
obtamned from empirical (eaperimental rather than serentifie)
observation was forgotten and rediscovered many times

In the stories of the Crusades in the middle of the thirteenth
century one finds deseribed the spongy condition of the gums
which was so severe that ‘‘the barber surgeons were forced to
eut away the dead flesh from the gums to enable the people to
masticate their food ** Other descriptions mentioned the prev
alent tendency to great weakness and black spois on the legs
Long bones may be rarvefied, sometumes fractued at the junction
of the shaft and epiphyss, ribs may be swollen and sometunes
fractured In young children there 1s a typieal apprehensive cry
from fear of being touched, extreme wrrtability, and restlessness
Anema 1s frequently present

The first scientafic study of scurvy was made m 1757 by James
Lind, a surgeon mn the Inghsh Navy He took twelse men suf
fering with seurvy and to each he gave different medication
After 6 days, the patr recerving 2 oranges and 1 lemon datly had
mmproved and one went back to active duty The other was well
enough to be appomnted murse to the other ten who were still
suffermg He thereby showed that citrus juice was the only
effective cure As a result of this report, lemons were regularly
meluded 1n the diet of Dnglish sailors and seurvy was practically
elimmated The words “Mmer’’ and “lumey? arose from ihs
experiment

Just before the begmming of this century {in 1883), Sir Thomas
Barlow desertbed the disease as 1t oceurred m babies and 1t be
came known as Barlow’s disease Dabies fed too long on borled
milk and gruels were prone to develop tius condition Todﬂ;
oiange ymee meladed with the formula of a bottle fed baby 15
recognized procedure

Thge moleﬁular strueture of ascorbie acid 1§ closely related to
the monosaccharide sugars (glucose, fructose, and gal’lc(;ﬁse)d
Ascorbie aad, a wlite erystaline powder, readily odized an
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rendered 1nactne 1 alkaline solution, has the formula CeH,O6
It was origminally known as hevuromie amad  Later the term
cevitamie aeid was grien to the erystallme produet used for
elimeal purposes Now, howeser, both chemically and chmeally
1t 15 enlled ascorbie acid

The most clearly estabhshed function of ascorhie aeid probably
18 that of mawntenance of intercellular substance In fact, seurvy
has been characterized as a condition i which defective mter
cellular materials are formed With complete deprivation of
utamin C 1t has been reported that certnin skeletal tissues
formed a flmd material rather than their natural produets den
ting or hone and that the admimstration of the vitamin causes
the hiquid to solidify or jell It has also been suggested that with
« defictency 2 breakdown reaction oceurs which results in the
abnormal condition The esaet mechamsm of this aetion 1s still
not proved hut at least 1t 15 defimte that 1 defective mechamsm
does result 1nd that the normal process 1s mterfered with  This
abnormality of mtercellular materinl permts leakage of blood
from the eapillaries m the seorbutie mdividual when pressure 1s
applied

Inasmueh as vitamun C 15 necessary for fissue respiration as
part of the ouidation reduction system of the body 1in the ab
sence of the vitamin the body cells cease to function normally
and probably this contributes to the breakdown of or fulure to
bwild normal body structures Tailure of tissue to heal m the
absence or with a deficieney of ascorbic acid has resulted n 1ts
widespread and suceessful use i surgery

It 1s also suggested that vitamin C plays a role 1n combating
and neutralizing the toxins of infeetrous disecases and that it
may be concerned m the formation of spearfic antibodies s
role 1n the control of glandular secretion 1s also under eonsidera
tion

Complete 11 sence of the vitamin or its presence 1 only trace
amounts 1n the diet resultsn frank seury)

Subelinteal deficiencies those imstances where the climeal
symptoms are not sufficiently defimte to suggest the disense 1m
mediately but where the more sensitive tests for deficrency ean
prove its evistence are now recopmzed When the sitamin C
intake 15 below the requirement level vague 1l health may re
sult and there are a number of symptoms which appear erther
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Vitamin C—Ascorbic Acd, CH:0,

For centuries seurvy, the deficzency disease resulting from lack
of vitamimn C, has been known to be due to a stale chet Saiors
on long sea voyages ‘“fell sick and died”” from a typical disease,
apparently only beeause no fresh food wns obtamable In read
ng the history of scurvy 1t 1s all too evident that the knowledge
obtamned from empirical (evperimental rather than scentific)
observation was forgotten and rediscovered many times

In the stories of the Crusades in the muddle of the thirteenth
century one finds described the spongy condition of the gums
which was so severe that “‘the barber surgeons were forced to
cut away the dead flesh from the gums to enable the peopie to
masticate their food ** Other deseriptions mentioned the prev
alent tendency to great weakness and black spots on the legs
Long bones may be rarefied, sometimes fractured at the junction
of the shaft and epiphysis, rbs may be swollen and sometmes
fractured In young children there 1s a typical apprehensive ery
from fear of being touched, extreme 1rritability, and restlessness
Anema 15 frequently present

The first sezentifie study of seurvy was made 1n 1757 by James
Lind, a surgeon i the English Navy He took twelve men suf
fering with seurvy and to each he gave different medication
After G days, the pair receiving 2 oranges and 1 Iemon daily had
mproved and one went back to active duty The other was well
enough to be appomnted nurse to the other ten who were stilt
suffering  He thereby showed that citrus juice was the only
effective cute  As a result of this report, lemons were regularly
ncluded m the diet of Enghsh sulors and seuryy was practically
elmmated The words “‘hmer” and “limey’’ arose from this
experiment

Just before the beginning of this century (1n 1883), Sir Thomas
Barlow deserthed the disease as 1t oceurred 1 babies, and 1t be
eame known as Barlow’s discase Babies fed too long on borled
mulle and gruels were prone to develop this condition  Today,
orange juice mcluded with the formula of a bottle fed baby 152
recognized procedure

T}%e molezulur structure of ascorbic atid 1s closely related to
the monosaccharide sugars (glucose, fructose, and gnhc“’se)d
Ascorbue acid, a white crystallne powder, readily oxidized an
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o> have a normnlly hgh content of vaitamun C  Aceording to
resent hnowledge, man, monhey, and the guinea pig are the
nly species that require ascorbie acid in the diet  All others
eem to be able to synthesize the amounts needed

1
i
i
1
i
H
i

3
e

Fig 36 —\itamin C Is needed to prevent scur\.y The gulnea plg i= suf
ering “lth seurvy due to lack of vitamin C his deficiency also affects the
eeth dal Eum of human belngs (Courlesy Wisconsin Alumni Research
oundation

Flg 3" —This gulnea pig a lltter mate has received a dlet adequate in
vitamin C

It 15 generally agreed that the minmmmum amount of ascorbie
acid necessary for the prevention of frank seurvy s from 10 to
20 mg daily owever as indicated by the National Research
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singly or in combinations, Inadequate intake or subelinical
seurvy may be characterized by loss of appetite, vitality and
weight, irritability and apprehension, museular weakness, joint
pains and swelling, loosening and decay of tecth, spongy gums,
hemorrhage—cutaneous, intramuseular, and Joint—anemia, rare.
faction of long bones, fracture at junction of shaft and epiphyses,
gastrointestinal tract disturbances, and predisposition to infec-
tions and lesions.

ture
& 35—Due to an increase in the fragility of t(he (cégg‘a%;s{_d;w“c
readily takes place on_pressure either constant or abrup
Vitamins, Cambridge University Press)

An interrelationship among ascorbie acid, folacin, and Z;tlfglz
B.. has been shown experimentally. Also, there seems

idati mina
relationship between vitamin C and the oxidation (()if t‘::kiwwn
acids, phenylalanine and tyrosine. The adrenal glands ai
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to have a normally high content of vitammn C  According to
present knowledge, man, monkey, and the guinea pig are the
only species that requite ascorbie acid 1n the diet  All others
seem to be able to synthesize the amounts needed

36 —\itamin C is neelei to prevent scarvy  The gulnea pig is suf
fcrlng with scurvy due to lack of vitamin C This Qeficiency also affects the
;e lhdar;l gums of luman beings {Courtesy \\isconsln Alumni Research

oundation )

Flg 3" —This gulnea plg & liiter mate has recelved a dlet adequate in
‘tamin C

It 1s generally agreed that the mimmum amount of aseorbie
acid necessary for the presention of frank scursy 1s from 10 to
20 mg dmly However, as indicated by the National Research
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Councyl, the recommended allowances represent an appraisal of
all the evidence ayalable wineh suggest amounts needed by man
The allowances do not represent “‘saturation’’ values It s sng
gested that intakes which meclude the amounts of vitnmin C found
m Table 25 may not be satisfactory for the preservation of op
timum health through long pertods of time or when the body 1
subjected to common forms of stress However, the recom
mended allowances arve more than three times the mmmmum
amount mentioned above

Ascorbie acid 1s abundantly supplied by ertrus fruits (15 enp
of orange jmee yields approsamately 60 mg of vitammn C) Un
der current commercial processes both cauned and frozen extrus
fruit juices may be accepted as equivalent in vitamin C potency
to the fresh fruit juce Other fruits, meluding tomatoes, are
good sources Al leafy green vegetables and sprouted seeds are
excellent sources Potatoes, because of the frequency of theiwr

Tasek 25
REcOMMENDED DAILY DIETARY ALLOWANCES FOR ASCORBIC ACID
Food and Nutntion Board, Nationl Research Council, Resssed 1903

AGE WEIGHT HEIGHT ASCORBIC ACID
TR EG (LB} ca (v} MO
Men 25 60 (143} 170 (67) 75
45 65 (143) 170 (67) 75
65 65 (143) 170 (67) 75
Women 25 55 (121) 157 (62 70
45 55 (121) 157 (62 70
65 55 (121) 157 (62 70
Pregnant (3rd trimester) 100
Lactating (850 ml dady) 150
Infant 01/12%
nfants 112 3/12 6 (13) 60 (21) 30
4712 9/12 9 (20) "9 (28) ag
107121 10 (22 75 (30) 3
13 12 (e 87 (34) 35
Chadren 46 18 (40) 109 (43) ﬁg
70 a7 (59) 129 (51) b
- m 5
1012 3B (78 144 (57 7
Bors 1315 49 (108) 163 (64) gg
16 20 63 (139) 175 (69) bl
-
5
1012 36 (719) 144 (57) ;
s 1315 49 (gosy 160 (63) &
16 20 54 (120) 62 (61) | 80

«See Table 2 for explanatory footnote
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use 1 the menu by many may serve 15 a good source of vitamm
C IHowever throughout the winter ascorlne acid 13 lost from
the potato and 1 the late winter or early spring neghgble
amounts of tlis sitamin remamn  The duly inelusion of a eitrus
frint plus a salad assures an mtake of around 75 mg, whieh 18
the recommended allowance for the adult  (Sce Table 25)

Storage of food at room temperature results in vitamin loss i
nonaeid fruits ot vegetables The protectn e action of the natural
aeid as oceurs 1n eitrus fruits and tomatoes results in excellent
retention even m the canned products The leafy salad vege
tables and other frumits are not so protected Maceration of tis
sues as in the chopping of salad greens alse results m an ae
celerated loss—a point to } eep 1 mind m holding chopped vege
tables unduly long

The precautions diseussed Inter m the chapter for the handling
of water soluble vitamins te prevent destruction or loss apply
alko to vitamin € Roughlv one half of the vitamin ean be dis
solved out by the cooking water

TaBLE °6
AxouLnTs oF \ARrtot S Foops NEEDED To S1PPLY "5 M@ OF ASCORBIC ACID

¥oons 1 APTROXIMATE_AMOUNTS

Orange Juice fresh or frozen 34 cup
Grapefruit ymee canned unsneetened 3, eup
Tomate Juwee canned 2 cups
Tomatoes raw 2 melum (300 gm)
Catt ge—finely <hredded 1% cup (150 gm )
Apples 1 medium—approvimately

180 gm each 10 apples
Potatoes }aked 1 pound
Stranlterres raw capped % cup (130 gm)
Cantaloupe—medium sized Y melon
Peas young cooked 11t 2 ounces

Adapted from Composition f Fools Rav Processed IPreparel U S De
partment of Agriculture Handbook No 8§

Vitamin B —Thiamme €, H,,N,08

The discase berther: has been recogmzed for many years The
hugh merdence of this disease led Thakaki an officer 1n the Jap
anese n1vy to look for its cause  As only the Fapinese navy
was affected he deduced that the discase was raeinl o1 due to
their specific dietury winch was largddy riee  Ie added meat,
milk and vegetables to the tiee diet and great ymproiement re
sulted
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Eyhman also studied beriber: m the Java prisons about the
same time, and, m addition to lus studies on human bemngs, he
observed that birds fed on pebshed rice developed a disease, the
symptoms of which resembled those of berbers Birds fed on
whole rice did not develop the disease It was, therefore, obtious
that riee pohishmgs played some role m prevention of the disease

Simce vitamin B 1s water soluble and heat labile, 1t follows that
it can be destroyed or lost to varysg degrees durmg cookmng
unless care 1s exereised Its destruetion 1s retarded by acid and
hastened by alkah Thamine 15 very stable m the dry form

Thiamine 13 essenttal for normal growth, appetite, tomety of
the gastromntestinal tract, and proper nerve function Thiamne
15 also essential for the normal metabolism of earhohydiates
Without one of the salts of thiamine (cocarbosylase), the break
down or oxidation of earbohydrate 1s upset, for this renson, the
thiamine requrement of the body parallels the carbohydrate
mtake

Thramine 15 frequently referred to as the morale vitamn
Defictency of thramine induces a quarrelsome, ‘‘don’t care” ath
tude, reduces cficiency and physical ability, and produces d
gestive disturbances, while yague symptoms of 11l health accom
pany a feeling of nervousness In addiion, research has mdi
cated that thiamme may be necessary for the metabolism of
tryptophane, one of the amino acids

Sufferers from beribers, the deficiency diserse of thamune
complam of numbness n the legs pam 1n the calf muscles and
echaustion  Paralysis ultimately becomes marked, the indi
vidual has diffienlty m brenthmg, and a speesfic type of heart
trouble develops This 1s known as ‘‘beribers heart' Tt s
characterized by an enlarged heart, a decreased circulation trme
and elevated or normal venous pressure Upon admimstration
of vitammn B, reeovery 1s rapid, 1f no therapy 1s given the pa
tient dies A characteristic wasting 1n the ends of certain nerves
can be demonstrated at autopsy, a peripheral neuris or periph
eral neuratroph,

:;t 18 recogrlxlxz}e’d by most that the oceurrence of bersbersmn ﬂ;g
United States 1s rare It has been suggested that even mlh
thinmme defictency 1s seldom found However, this 18 not 2 lz
¢ase 1n other parts of the world In 1947 berzber: was responst -
for 94,000 Lives 1n the Republic of the Prhippines  This may
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Eykman also studied bertbers m the Java prisons about the
same tiume, and, i addition to his studies on human bewngs, he
obserted that birds fed on polished rice dey eloped a disease, the
symptoms of which resembled those of bersbers Birds fed on
whole rice did not develop the disease It w as, therefore, obvious
fhat rice polishings played some role n prevention of the disease

Stuee vitamm B 1s water soluble and heat Inhile, 1t follows that
it can be destroycd or lost to varying degrees during cooking
unless care 1s everersed  Its destruetion 1s retarded by acid and
hastened by alkah  Thamine 1s very stable i the dry form

Thiamine 15 essential for normal growth appetite, tomeity of
the gastrowntestmal tract, and proper nerve function Thiamine
15 also essential for the normal metabohsm of carbohydiates
‘Without one of the salts of thramme (cocarboxylase), the break
down or oxrdation of carbohydrate 1s upset, for this reason, the
thiamne requirement of the body parallels the carbohydrate
mtake

Thiamne 1s frequently referred to as the morale vitamm
Deficiency of thiamme wnduces a quarrelsome, ““don’t care’” attt
tude, reduces effictency and physical ability, and produces &
gestive disturbances while vague symptoms of 11l health accom
pany a feehng of nervousness In addition research has mndi
cated that thramine may be necessary for the metabolism of
tryptophane, one of the amine acids

Sufferers from beribers, the deficiency disease of thiamine
complam of numbness wmn the legs, pan 1n the ealf muscles, and
evhaustion  Paralysis ultimately becomes marked, the mdr
vidaal has difficulty 1 breathing and a speeific type of heart
trouble develops This 15 ¥nown as ‘‘bembers heart” It 18
characterized by an enlarged heart a decreased cireulation time
and elevated or normal venous pressure Upon admmistration
of vitamm B; recovery is rapid, if no therapy 1s grven the pa
tient dies A characteristic wasting m the ends of certamn nerves
can be demonstrated at aatopsy, a peripheral neuritis or periph
eral neuratroph

It s reeogxizid by most that the occurrence of bertber: 1 ?113
United States 1s vare It has been suggested that even mehe
thiamne deficiency 1s seldom found However, this 15 not bl
case m other parts of the world In 1947 bertber: was respons e

for 24,000 lives m the Republic of the Philippines  This may
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expressed in still another way 1 1946, ont of every 100000
people approxamately 170 died of tuberculosis and approvmately
150 from beribex1 (the fivst and second eanses of denth)

About that time  the Batvan experment,’ 1s it 1s frequently
referred to was mstigated  One of 1y ob)ectives wis to demon
strate that the medence of Denberz might be appremably re

jtamn B_deficlency
—C: ve girl sho ng tle result of % eAcltout
he Sromy nr‘?gcﬁ‘e‘éiie‘rﬁxonﬂypxm o natsit onal newr s 1;:;: pe et
ema may or 3 i LIS
r;t‘ﬁltt B(gf—gg:e%?l’ﬁo?d 'c':’nmcaf Pediatrics D Appleton Century
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duced by the use of enriched or fortified rice In 1947 & survey
of approximately 12% of the population revealed a high et
dence of berbers as determined by ehiniea) exammations For
two years, one segment of the population was supphed wath forts
fied rice  For one pound of rice 2 mg of B,, 15 mg of maem
and 13 mg of mron were added The control area recewved the
rice normally used by the people which was unfortified During
the experiment, the meidence of beriber: mn the area which re
cewved fortified rice was reduced approuimately 89%% There was
no change mn the coniiol population The enriched rice was ae
ceptable, as 1t did not differ apprecrably mn flavor, or texture,
from that to which the people of Bataan were accustomed

The recommended allowances of thiamine are based upon the
coneept that a rat1o easts between calories and thiamne through
out the entire calorie range However, 1t 1s believed that as the
caloric expenditure inereases above the basal levels, the propor
tion of thiammne required deereases Thus, the recommended al
lowanees are based on 05 mg per 1,000 calories for energy needs
less than 3,000 ealories It 1s thought that 02 mg for each ad
cational 1,000 calories above the 3,000 calorie level may be suf
ficent If the diet consists of less than 2 000 calorses, less than
1 mg of thiamme 1s not recommended It has been estimated
that the mimimum requirement for adults may be about 023 mg
per 1,000 calortes However, 1t must be pointed out that ref
qurements vary with different persons and with the amount 0
carbohydrate in the chet

While rice 1s a major source of thiamme for many people 1
the world, siiee 1t mught supply from 40 to 90% of the calories
their diet, no one food 1n the Ametican dict may be regarded as
a single mportant supply of thlammne Vitamin By from man}
foods must be combimned to meet the daily requirements of thit
mine Yeast, wheat germ, whole gram cereals enriched brentds
and cereal products, meats, glandular and muscle mea}t‘s, xg:l“:
mulk, green vegetables, and fruits are a)l sources of thw o
Concentrates are prepared from yeast, wheat germ rice Po
ngs, or hver

E[{I;xhke the fat soluble vitamn A, thiamine 1s not stgre;ia:; ﬂ‘;f’;
extent 1 the anmal body Stress, such as febnle dis 3
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RecOMMENDED DALY DIFTARY ALLOWANCES FOR THIAMINF
Food and MNutrition Board, National Research Counetl, Revise1 1953

AGE WEIGNT NFIGHT THIAMINE
AR KRG (1n) o (IN) Ma
Aen 25 Co (143) 170 (67) 16
45 63 (14%) 170 (67) 15
65 65 (143) 170 (67) 13
W omen 25 55 {121y 157 (62 12
45 55 (121) 157 (62 11
65 53 (121) 157 (62) 10
Pregnant (3rd trimester) 15
Lactating (850 ml daly) 15
Infants 01712
1/12 3/12 6 (13) 60 (21) 03
4/129/12 o (20) 70 (28) 04
10/121 10 (22) 73 (30) 05
Cluliren 13 12 (2N 87 (34) 06
46 18 (40) 109 (43) X3
79 27 (59) 129 (51) 10
Bovs 1012 32 (78) 144 (57) 13
1315 49 (108) 163 (64) 16
16 20 63 (139) 175 (69) 19
Girle 1012 36 (79) 144 (57) 12
1315 49 (108) 160 (63) 13
| 16 20 54 (120) 162 (64) 12

*See Table 3 for explanatory footnote

TASBLE 28

AMOUNTS OF V AP10LS Foons NEEDED To SUrpLY 12 MG OF THIAMINE

FOOD

APPROXIMATE AMOUNT

Whole wheat hread
Ennched white bread (2% nonfat milk

£olids)

Oatmeal, cooked

Beef, ruund without bone

Pork, loin or chops, without bone
Luser, beef, fried
Mk, wholé
Egg, medium, raw
Kaule, cooked
Spm peas dry

17 slices
20 shees

514 cup:
60 ounces (3% pound)

16 ounces (1 pound
1314 cups (3’:4 quurts)
en)

2¢ (2 d

15 cups
31 eup

dapted

from Composltion of Foods Ra\\

Paﬂmenl of Agrlculture Handbook No

Progessed Prepared U § De
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surgery may rapidly deplete the small thiamime reserves, hence
1t 15 necessary to melude thimne regularly n the diet in order
to prevent deficiencies

Vitamin Bz—RlbOﬂavm, C,H. N0,

Some of the euly history relating to the discovery of vitamm
B: 15 discussed at the beginmng of this chapter However, it 15
of nterest to note that nboflavin was recogmized as early as
1879 as a pigment 1t whey In 1935 :dentification and synthesis
of mboflavin was reported

- —

QQ
qu

- - *  boflaxin deficiency in the dlet
(gﬂa‘BeIow rat that received a
1crograms of riboflavin weekly

er ment at which time they
%ay Darby and Langston

Nutrition 13 3y Lysi )

A number of flavins (eolored substanees) oecut mn nature and
all are 1dentical They are found mn milk (lactoflavin), egg (ovo
flavin) grass, liver kidney, etc The source names have bee;
dropped 1n favor of the name riboflavin  This 1s 2 yellowss
green fluorescent substance, heat stable but labile m alkah or
upon exposure to ight Lake the rest of the vitammm B complex
riboflavin 15 water soluble Practcal studies n eookery ndicate
that 1t 18 Iittle affected by home stewing methods of meat cgokr
ery, but there are appreciable losses when meats are roast’;hege
fried About 5 to 209 loss oceurs mn the eanning p1ocess ¢
35 some loss 1n riboflavin content m milk during the process 0
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pasteurization and irradiation  Of mare dircet interest, however,
15 the fact that loss may be as high as 75¢ after the milk has
been hottled and exposed to direct sunhight for thice and one-
half hours  Thus, the homemaker <hould take proper precautions
to insure adequate protection of mlh bottles from light

It is also known as yvtamin G Riboflavin is of intetest be-
cause it provides another hink bLetween vitamins and enzymes
14, too, is myelsed an the metabolism and breakdown of earho
hydrate

A B

Flg 43 —~Chellosis seeponds to treatment 4 Child 6 years old with typical
fesions of arfboflavinosis muclving the uppet and lower [ips but not extending
to the buccal mucoss  Other tyfital mamfostations of ribuflavin deficiency in
Clude photophobia dimness of 3ision ani sujcifical Ketatitis At right fs the
patlent after n jerfod «f viturmn therapy Pl losons in this case were obui
Susty the result of arbofiayinosis  Invistigation indicated that the famlly of
Which the child was a member subsiste I prinipally on starchy foods namely
macaroni and potato With frults und vepetables beink eaten only occasionally

1eat was servcd once weckly an iy quart (f milk was apportioned daily among

Six B _After treatment with riboflavin  (Repto luced from Therapeutic Notes
Parke Davis & Co throuth the courtesy of Dr William P Shields and the
New England Journal of Medicine )

A clear cut human dcficieney disease (ariboflavinosis) is not
deseribed, but & number of symptoms arme from lack of ribo
flavin - Lack of 1boflavin may be assoeiated v ith cataract In
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conjunction with vitamin A, riboflavin probably is needed for
the regeneration of the visual purple (rhadopsin) of the retina
of the eye. Conjunetivitis, lacrimation, burning of the eyes,
photophobia, and dimness of vision alse gccur.

A characteristic dermatitis about the nose and mouth of human
beings also results from lack of this vitamin The occurrence
of comedones, giving a “‘shark skin'’ appearance to the region
of the nose and eyes, is suggestive of riboflavin deficiency, Le-
sions appear at the angles of the mouth (cheilosis), fine sealy
desquamation in the nasolabial folds, in the vestibule of the nose,
around the eyes, and on the ears. The lips are reddened and
denuded, and 2 glossitis appears.

It has been shown that clinical manifestations of a riboflavin
deficiency may oceur in man when the intake is less than 06
mg daily Lack of overt deficiency signs, such as characteristic
lesions, does not necessarily mean an adequate intake of ribo-

TABLE 29

RECOMMENDED DALY DIETARY ALLOWANCES YOR RIROFLAVIN
Food and Nutnition Board, Notionsl Research Courerl, Revised 1053

AGE WEIGHT HEIGHT RIBOFLAVIN
YR K¢ (LB) od.  (IN) MZ
M; 23 65 (143) 170 (67) 1
o 45 65 (1433 170 {67} 16
[ 85 (143) 170 (67) 16
¥ 25 85 (121) 157 (62) 14
Women 45 55 ((]21) 157 (62) 14
65 55 (121) 157 (62) 33
Pregnant (3rd trumester) 35

Lactatmg (850 m! day)

t 01/12%
Infants 112 3/12 6 (13 60 (4) a;
112 9/12 9 (20) 70 (28) o7
w0121 10 (22) 55 (38)
13 B oen 87 (34) 10
Onidren 16 18 (40) 309 (43) iz
79 37 (59) 128 (51) 1
8
1012 35 (78) 144 (57) 1
Boss 1315 49 (108) 163 (64) 21
162 63 (130) 175 (69) 2
8
12 36 (79) s (57) 1
e 1325 $9 (308} 160 (63) fg
16 2 54 (120) 162 (63)

sSee Table 3 for explanatory footnote
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Tantr 30
AMOTANTS OF VAriors Foons \renfd To S1reiy 14 Ma oF RIBOFT vy

Font ) APPTOXIMATF AMOUNT
Lver beef fried 134 ounery
Atk wlole 314 cups
hale cookel 5% cupe
Deet rounl without Yone 22 ounces
Pork Jon vitlout tene 21 ounecee
Fee melum raw 10 (cach)y
Breal ennchel wt te ©¢ nonfat mlk 26 sl ces
sol Ja

Breal wlole wheat 4€ alices
Splt peas ey 214 eups

Alaptel fron Conposition of Fomle Ra  Processel DPreparel U S De
mrtn nt of Agrle ture linnibook “o &
flasin - The appearance of deficiences signs has heen saud to
vary with the individual and wath the degree of environmental
stress  Thus on the basis of existing researeh 1t 1s beheved that
A mimmum of 11 mg per dav 15 needed to mmuntan tissue re
serves  The dmily recommended allowances for nboflavin may
te found m Table 29

Tiboflavin 1s found 1n many foods Tn addition some evidence
has been adyaneed showing that this vitamin may be synthesized
m the intestinal tract  Some mboflasin from this souree may be
wltble to the body  Ilowever 1t 1s customary to consider
f00ds s the souree of B, Imner kidney milk yeast wheat germ
musele meat egg and leafy green vegetables are the mun
sources of riboflavin  Other sources contribute hittle

Niacin (Micotinie Acid), O.H,0,.N

The background of our present knowledge of the vitaming al
ways makes faseinating reading and this 1s particularly true of
meotime aexd and 1ts speerfic deficiency disease pellagra Two
hundred years ago this disease was deseribed and attributed to
faulty diet At one time 1t w1s thought to be due to 1 poison
developing m corn (maze) another theory was that corn con
tans 2 photosensitizing sul stanee simular to that found m buek
wheat which when ncted upon by sunlight produced character
istic skin changes m pellagra  Netther theory has amy proof
except the comeidence of the pellagra prevalence 1n some corn
eating scetions The word pellagra means rough or mnflamed
skin  Spies suggests that pellagra should not be considered a
disease of the skin but a sy stemie disturbance
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To Goldberger (1913} 13 due the credit for establishing the
pellagra as a deficiency disease which could be eured by the ad
minstration of brewer’s yeast Later he found that an aerd ex
tract of yeast contamned the PP (pellagra prev enting) factor as
id also certaw other foods Dlvehjem (1937) later showed, by
his experiments on dogs, that the mweotinte acid obtamed from
hiver concentrates was curatrie for blacktongue m dogs (a syn
drome smmilar to pellagra m man) and from that Spes and his
workers, and Smith and ks assoeiates, using nicotime acxd, ob
tuned dramatie cures of pellagra  Recently, Spres and Ins co
workers have suggested that both vitamms B, and B; aid m
making the cures permanent

Nicotinie acad 15 a whte, erystalhne, water soluble, heat stable
alkal labile powder, having the formula CoH,O.N  Nicotwe
acxd was prepared m pure chemical form as early as 1867, but
was not recogmzed as the pellagra preveutmg vitanun until 1937
1938 1t 15 produced by oxidizing nicotine, during which process
the tovie effect of the mwcotine 1s destroyed and the vitanua s
formed It 1s the most stable member of the B eomplex

One of the most important functions of maem, apart from 1s
pellagra preventing action, 1s its parfieipation as components of
coenzyme I and coenzyme II These are concerned with glyeol
ysis and respiration  Thus as indicated by Sherman, naamt
along with thiamine and riboflayin 1s thought to be concerned
with the mtermediary and oxidation reduction metabolism

The sy mptoms resnlting from s lack {pellagra) are trembling
of the head, burming pamns in the mouth, vesicles on the hps
coated tongue, weakness, losy of appetite, gastromtestmal uwp
sets, and typieal sk lesions on the bachs of the hands, the dorsal
aspects of the feet, and around the neck and anhles

M1ld mental disturbances frequently ave first to appeir—con
fuston, dizziness, poor memory, and depression  Liater the sympf
toms become more violent and hallueinations wnd delusions }(:
perseeution appear The symptoms have been deserthed as the
4 D’ dementia diarthea, dermatitss, and death

Recent studies mdicate that the enfire preture 1s not yet cl(m:é
There scems to he a definite relationship between the meztde:;!}
of pellagra and the amount of corn found 1n the det hNodx:t "
1s this due to the fact that when the greater part of the
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Food and Nutntion Roard, National Rescarch Couneil, Reviced 1033

18

AGE WEIGHT TFIGUT NIACIN
TR KRG (1B) oM (IN) MG
Men o5 €5 (143) 170 (G7) 16
- 65 (143) 170 (67) 15
65 65 (147) 170 (67} 13
Women 25 63 (121) 157 (62) 12
45 55 (121) 157 (62) 1
65 55 (121) 157 (62) 10
Pregnant (ird trimester) 15
Lactating (850 ml daly) 15
Infants 01/12%
1712 3/12 6 (13) 60 (24) 3
4712 9/12 A "0) 70 (28) 4
10/121 10 ( 75 (30) 5
Children 13 12 (27 87 (34) [
46 18 (40) 100 (43) 8
79 a7 (59) 129 (51) 10
BRoys 1012 35 (78) 144 (57) 13
1315 40 (10%) 163 (64) 16
16 20 63 (139) 175 (69) 19
Gurls 1012 36 (TH 44 (5D) 12
1315 49 (10%) 160 (63) 13
16 20 54 (120) 162 (64) 12

*Sec Table 2 for explanatory footnute

TaBig 32

AMoLATS oF \ aptous Foors NEFDFD o SUPPLY 12 16 Or NIAcIN

FOODS

{

APPROXIMATF AMOUNTS

Laver, beef,

Bran’ (hmakhst cereal, almost wholly

ran)

RBeef, round, without bone
Pork Ton, mthout bone
Rrea, enfiched wlite, 26 nonfat milk

solids
Bread, whole
Milk, whole
Potato, haked
Spht peas, dr.

wheat

Teanuts, salte ], rousted

3 ounces
1 cup

71% ounces
ounces
60 shices

-
@

17 slices
40 cups

2 pounds
2 cups
Y cup

Adapted from Composlition of Fuols Ila\\

partment of Agriculture Handbook No

Processed Prepared U S De
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It has been suggested that pyridosine or an associated form 1
concerned with the utihization of the unsaturated fatty acids—
and the ammo acid tyrosme

Tabie 33
Pyrmoxiwe Costent oF Foops*

Ma PER 00 )

Yeast, brewer’y 337
Yenst, Flemschmann '’y 395
Yeast extract 103
Wheat germ 103
Skim milk powder 038
Vwhole milk 125
Quaker rolled oaty 025
Split peas 040
Leg of lamb 045
Beef hver 081
Yaver powder (Wilson) 145
Matab (rice bran concentrate) 517

*These fgures are taken from unpublished asssays provided by Dr C A
Litvehjem and reproduced from Nutritional and Vitamin Therapy {n General
Practice by Ldgar S Gordon with permission of The Year Book Publishers

According to Spies, the defiectency symptoms are exireme ners
ousness rritabihiy, abdommal pam, weakness, and difficulty
walking  Pyndexime pr bly 1s essenhal for h lob
formation although just how 1s not known

Although the need for vitamin B 15 generally accepted, it 1s
diffieult to establish a munmmum requrement Intestinal syn
thess 1s beheted to contribute a eonsiderable proportion of the
total amount needed Fowever, 1t has been suggested that the
requirement may be smular to that for thummine, namely, about
15 to 2 mg daly With adequate mtake of the potent whole
gram cereals legumes, seeds, and seed otls {eorn cottonseeg),
hver kidney and eane molasses, body regmrements are wndoul tts
edly met Fish Iner oils ave good sources, meats fair, and frut

and vegetables poor sources
Pantotheme Acrd, C,H,NO,

Pantotheme acid, formerly known as “ﬁltmte’fwtor," ;VI:SS
orgmally discovered ag a ‘‘yeast growth factor Now zﬂm
Lnown also to be essential for ammal well being Amon‘g fhe
effeets attributed to defi 3 of pantotheme acid 11 o
emaciation loss of and graymg of har uleers tgehmdmtwn,
traet, adrenal kidney and cardiac domage, hissuc ehy
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and nerve degeneration, which results in a ‘“‘goose step’’ gait
In fact, every tissue mn the body scems to be affected by panto
thenic acid defieieney. The word itself means ““everywhere *’
TTuman deficiencies are not yet clearly pietured Tt is probable,
however, that pantothente acid is essential for human nutrition
and that in some way its action is associated with mboflavin
The possibility of a relatiouship between human adienal insuf-
ficiency and pantothenic acid deficieney is worth further study,
2s 15 its role 1 maintaiming the integrity of nervous tissue In

TasLr 34
DISTRIBLTION OF PANTOTHFNIC ACID IN FrESH T°00bS IN MICROCRAMS
TFR GRAM

Laver 40
Frg yolk 63
Lpga b
Broceeoly 14
Peanut meal 53
Battermilk, churned 46
Sweet potatoes 11
Lean beef 10
Beef liver [
Pork liser 55
Beef heart 22
Pork loin 19
Leg of 1amb 13
Shim milk 36
Squash 3
Canned salmon 7
Insh potatoes 65
Wheat Lran 24
Canned pumplin 4
Whole mlk 28
Rice bran 22
Sphit peas 21
Tomatoes 1
Qoybean meal 14
Carrots 2
Rolled oats 11
Wheat 11
Barley 10
Spinach 12

nion 12
Yellow corn 8
English walnats 8
Oranges or
Polished rice 4
Danana 07
Prunes 06
Raisins 06
Almonds 03

Reproduced from Nutritional and Vitamin Therapy in General Practice b;
Tdgar § Gerdon with permission of The lYear liook Publishers
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ammal expermmentation, pantothenze acid has been shown to be
mvolved 1n many reactions, as well as m mierrelationships with
ather nutrients

Pantotheme acid 15 fawrly stable to moist heat especially at a
neutral pH, but 1t 15 destroyed by prolonged dry heat Studies
as to loss during cooking are meager, however, the loss 1s prob
ably ot symijar magmtude to that of thramine since 1ts solubihity
and stabiity are similar

Pantothenic acid 1s widely distributed m foods Liver 1s one
of the richest natural sourees Meat, cereals, yeast, egg yolk
peanuts, end milk are good sources In the process of milling
grams mto flour, only about one half of the pantothenic acid 1s
lost, contrary to the losses of other members of the B group

The requirement levels are not yet known, but one sees specu
lative suggestions that the daily requrement for the normal
adult 1s from 5 to 10 mg Llvehjem, however, computes that the
probable requrement may be around 5 mg a day or the amount 1
100 gm of liver It has been estumated that the amount of pan
tothente actd found 1n a well balanced diet of 2,500 calories 15
approximately 10 mg

Choline, C;H,;0.N

Cholime has been known for many years to be a component
part of the phospholipid lecithin, but not untl about 1932 was
its mportance in nutrition demonstrated At that time, 1t was
shown by Best to be related to the mobilization of fatty acds m
the body  With choline deficiency, hiver fat rapidly accumulates
1t 18 Teported to be indispensable for lactation m adult rats and
to prevent paraly«s 1 suckling rats The usual depression of
growth rate occurs with its absence It prevents hemorrhagie
kidney degeneration 1n young rats and perosis (shpped tendon)
w chicks and turkeys Recent studies seem to mndieate that
choline takes part mn the process known as transmethylttion, the
transfer of methyl groups from one comp(;)ur]xd to another Thms
1t may be an integral part in protein metabolism

A cs;\olme requglgremgnt has not been estabhished Ho“c\ez{ 1:
has been estimated that the choline content of the av.eraget 185
may be from 250 to 600 mg duly Inasmuch as Ieclthmdcmu:;’;s
choline, meats cereals, vegetables, and eggs become good 50
of choline
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Para ammnobenzoic Aed, ¢ H,NO,

Para aminobenzoie el also designated sometimes as PAB
and PABA a simple dernvative of benzoie aerd has been known
to the chemists for vears hut not until 1941 was 1t shown to have
vitamin bhe aetinaty It was first recognized through its effect
on bacterzal growth Pcsitne and negatne experimental eva
dence has been presented indicating that graying of the fur of
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—Tle rat on tie left tose bair as or g nally black sho s gray
lng or tho tatt as tle v sult of w d t defl lent in th  ant gray hale factor Its
iitter mate on tie rigtt rece e 1% n rmal d et (It § v uc d fro  Therapeutic

otes courtesy of Tark la ls & Co)
rats can be produced and curid by the para ammobenzoie 1exd
level of the diet It has been reportud to be mvolsed in normal
pregnaney and lactation i addition to the other B vitamms
The antagomstic action 1etwcen para aminol enzole acid and the
bacterteidal effects of sulfamlamde (und the related diugs) 1s
of eurrent imnterest The finding that parn amnobenzoie was
capable of reversing or prexenting the bactericadal action of the
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sulfonamides was the beginning of the antivitamin theory. H
appears to be a competitive struggle between two structurally
similar compounds for the same role. Clear-cut experimental
data are lacking as to the role of para-aminobenzoic aeid in
human nutrition, that is, the requitement and distribution

Biotin, 0,,H,,0.N,S
Biotin has been recognized for some time as a dietary essen-
tial for microorganisms, but its importance to the animal body
has only recently been appreciated. Its formula was determined

'S

— 1 egg white myury) Ths animal, aged 35 Bay‘

s et Bl S i o e

2 ays and exhibits typical, acute . borrhesc)

T The dermatitis is particularly
et S s B foontint  (Courteny Hesearch taboratorics of
the S M A Corporation Chagrin kalls, Ono

9 TS

by du Vigneaud m 1942 It has also been known for ma{u; Je:n

that characteristic symptoms deseloped in rats fed on d;e xiscin-

taining large amounts of raw egg white These s;mplod ros

clude dermatitis, especially involvmng the feet,_ spec.tafg -

and a progressive alopecia, poor feathering (in chli lss:mdies
grawth, and a curious paralytie condition Expermenta

revealed the fact that an albumin—avidim—active in raw egg
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white combines with the Inotin of the egg white in such a manner
a5 to rendet 1t maetine A ddficeney s therehy produecd  The
faetor thus mactivated was formerly ealled vitamin I Biotin
and vitamin 11 are now hnown to he identien]  Reeent s estiga
tions have indicated that hotin functions m intermediary me
tabolism as part of the coenzyme system whiel acts m earbon
dionade fivation processes

Human studies, of coutse, il be forthcommg as biotmr has
now hecome commereinlls avalable  One study was reported
m which expermmentalls mduced human otin defiereney re
sulted 1 dry, peeling shan with a pronounced grayish patlor
muscde puns liek of appetite nausea, distress around the heart,
and after the fifth weelh the mild depression progressed to ex
treme lasaitude, somnolence and in two subjects out of the four,
1 mild state of pame  All symptoms cleared within four days
after hiotin medie ition was begun  Drotin may be supplied to
the ammal m part through intestinal synthests In addition,
Iner, hidngy, yeast and egg volk are the chief food sources

Inositol, C.H,,0,

Inositol was first 150lated from meat in 1850 but ats role 1s a
possihle vitamin was not recogmzed until 1940 The suggestion
that 1t 15 a member of the B group 1s strengthened by the fact
that 1t s the other manbars of the group 1s universally present
m Inmg matter lthough 1ts distribution 1s more erratie and 1t
appears 1 greatar abundance  Tnositol 1s a erystalline substance
with a sweet tastc  The phytm phosphorus of cereals has been
found to he mnositol hexaphosphorie acid

A definite relationship appears to exist between inositol and
pantothenie acid  Lien when an adequate amount of mositol 1s
present m the diet 3t 15 not abhsorbed m the absence of panto
theme acid  Inositol has becn shown to cure mouse alopecia and
spretacled eves and to affect griowth  The curative action and
growth effect 1 some way appe ir 1elated to the ty pe and amount
of f1t i the diet Roports mdicate 1t to be required by the lac
tating rit When 1injected mto dogs, 1t acceleratcs mntestinal
motihty  Its sigmificance m human nutrition 1s not known
However, 1t 15 believed to be a factor i stimulating gastrom
testinal motility and to b ms ol ed in fat metabohsim
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Although folacin has heen effeetive in the chmnical treatment
of several macroey tre anennas, 1t does not follow that a defierency
disense exists  To date, 2 human requirement for the vitamin
has not heen established 1t 15 vecogmeed that 1t 15 essential to
human nutrition  The National Researeh Counetl suggests® that
1 seems probable that dietary intakes of the order of less than
1 mg per day can he expeeted to eover any nutirtional needs for
folie acid activity

Tolaemn 1s present 1 all animal tissues and is released by
autolysis a fact which suggests that it has functional aetraty
The exact distnbution an foodstuffs 15 meomplete, but it is
known that fresh green leafy vegetables and organ meats are rich
sonrces  Additional good sources ate lean beef, veal, wheat
cereals, and root vegetables It 1s present in other foods, but in
smaller amounts

Vitamun B,,

Vitamin B,. 1s the joungest officially 1ecognized member of the
B group It was solated by pamstaking fractionation of liver
mn an effort to find what fiaction of Inver was 1esponsible for its
antipernicious anemic aection  Tormerly, the amount of Inver
needed to control a patient with pernicious anemia was roughly
400 gm dailv—nearly one pound

In 1945 Rickes Bimh Nonmssy Wood and Tolhers in the
Umted States and Smuth and Parker 1 Ingland were effective
m the 1solation of vitamm 13, It 15 a 1ed substance which eon
tamns eohalt and phosphorus  There 1s still much to be diseos-
ered about the chemistry of this vitamin

Onee vitamin B, was found to be cffective in the treatment of
permicrous anema Intcrest was diected toward dentifying its
place 1 the ntrinsic extrinsie factor scheme as postulated by
Castle (see Chapter 40) The bchef 15 aceepted by many that
itamin By, 15 part, 1f not all of the extrinsic factor The fune-
tion of the mtnnsic factor seams to he to msure the absorption
of vitamin B;,  This docs not preelude the posaibility of there
bewmg other eurrently unhnown functions of the mtunsic factor
Recent research has mdieated that pernicious anemia patients
lack the intrmsie factor and therefore fail to absoib vitanun
DBy Tt 1s mteresting to note that extiemely small dosages of

*Dulletin No 302 | 26
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vitamin By, approsimately 1 mierogiam daily, parenterally,
will allow replacement of the insufficiency n the patient with
permeious anemin

Tnvestigations have been made to determine if vitamm B,
15 mvolved 1n other reactions  Some stuches have reported that
the vitamin may stimulate growth m clildien Others have
farled to demonstrate simlar effects  Some evidence suggests
that vitamin B,. may De assoersted with the metabolism of
methionine, one of the essential ammo acids

The data concermng the distubution of vitamun B, m fools
are mcomplete The 11chest food sources so far seem to be hyer
kidneys, eggs, milk, and muscle meats TIuture research will
contribute to the existing knowledge of the functions, require
ment, and sources of vitanun By,, however, n a few short years
1ts mmportance m human nutiition has been established

The Citrovorum Factor

Tolactn and vitamn B,, cannot be diseussed without some
mention being made of the ertrovorum factor This factor is
closely related both chemically and funectionally to folacta It
15 beheved that the estiovoram factot 15 formed from folacm
within the body There 1s considerable evidence that this re
aetion takes place and that the eitrovorum factor 1s as effeetne
chnieally and for the same conditions as folacm However
so far, the eitrovorum factor has not been as cffective with
perniciois anema patients as vitannn By

Vitamn P

In 1936 Szent Gyorgy: and Ins eo workers postulated the ex
1stence of a new vitamn m lemon peel which they called vitr
mm P, designating capillary permeabiity  Szent Gyorgy be
heved vitamin P to be et a musture of the flavone glucosides
hespersdm and errodieiyol  The reports of usage of this produet
have been contradietory However in 1942, hesperidin chalcone
(CesHeq0:2) was 1solated fiom lemon peel  1ims snbs\am; 18
believed to be the pure form of Szent Gyorgy: s vrtamn P 11"35
himmary cxpeniments with this matetial have shown that 1t d o;
exert benefictal effect upon the state of the eapillaries decrea
ing the fragihity and preventing localized hemorrhages
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Lemon 15 4 11ch souree of this vitamm A single lemon—
Jweed the peel mineed ecovered with water, and hoiled for 10
mmutes m a glass contuner, and the stramed hquid 1dded to the
lemon juice—has a vild of apptonimately 150 mg of vitamin P

Rutin

More 1ceently  another flavone dernvatine glucoside has heen
fyund 1n tobaeco lenves and buehwheat Tt 1s 1eported to hve
physiclogieal netnvity similar to vitamm P Tt as available for
clonenl use and 15 under such myestigition  The potentinl v ilue
of hoth of these vatamns 1s apparent 1f the final evidence 13 con
clusive 1n the protcetion of the vaseulu systan m eonditions of
high blood pressure

Miscellaneous Postulated Vitamins

There are other vitamins for which there 1s as yet no defimte
proof 1nd which to date hvve no relation to human nutrition
It ¢an be assumel that 1f the diet 1s well balanced and the known
tanns 1re supplied  the possible obseure vitamins will Iike
vise be present It 1s heequse of the interrelation between the
various hnown vitamins and the additional vitamins found from
time to time 1n £r0d products that 1t 1s important to obtun our
vitamuns from natural sources rather than i commereral form
{svnthetic vitamins)  An exeeption to this rule will of course
he necessary when vitamin ntake must be larger than ean be
supphied by dietry  adjustment withcut rasing the imntake of
certnn foods to 1 lexel whieh wall result in 2 compensatory de
(rerse m other essential frods  Such 4 concition may arise and
mav coneun ably produce other deficiencies

Among these additional vitanmns are

Grass Juiee factor—f unid 1 summer mulk and 1n green giiss
whieh promoted grewth of 11ts and guinen pigs

Vitamms J,, ind T —laetition fietors

T aetor W—a growth fict 1 for 1ats chueds and dazs

Tactora R and S sy prowth fadlors Lor ehichs

Lhe antygray han factor Cwtn whiromottichia £ictor)—haoth
Pt ammobenzoie ind pantotheme ewds have been suggested

Tactor T—fietor proteetinc 1z unst pnoamon

A new dictary factor for gumea prgs—~found m cream
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The Effect of Cooking Upon Water Soluble Vitamms

Since vegetables are considered one of the major sources of
vitamins and minerals m the diet, considerable mtevest has been
shown concermmng the effect of cookmg upon the nutritne eon
tent of foods One of the most comprehensive studies 1s that
reported by Kiehl and Winters *

In this experiment, twelve vegetables were sclected  aspara
gus beets, broceols, enbbage, earvots, cauhflower, sneet eorn
(yellow), gieen beans, peas potatoes, summer squash, and
spinich A uniform portion of each vegetable (family sued
quanhities) was coched to a preseribed degree of doneness by
the followng methods (1) pressure cooked with 15 cup water
added, (2) with sufficient water added just to cover the vege
table, (3) with ¥, cup mote water than that desersbed m ()
nd (4) with no added water, or the ‘‘waterless’ method
After eooking the vegetables were annlyzed for the content of
the fellowing vithuuns and mmerals calemum, tron, phosphorus
thmme mboflaym, maemn, ascorbie aerd and earotens

The speerfic results are, of course, too detailed to reproduce
here However, the imvestigators made some generil coneld
sions and obsetvations The greatest loss of both vitamins wnd
mmerals oceurred as a 1esult of eooking by the ““old fashioned”’
method of water to cover (method 3) The smallest loss was
found m those vegetables prepared by the “‘new”” or waterless
method (method 4) Vegetables cooked by the ather two meth
ods were sunilar 1 esults and wee mtermediite between 3
and 4 m vitamm and mmeral 1etention It must be pomted out
that there were variations among mdndual vegetables TLosses
of ascotbic acid were the greatest i all methods of cooking

The miestigators concluded that of the two factors svhieh
afteet vitamin and mmneral losses 1 cookmg, the leaching effect
of coohing water and the miluence of ovidation, the lerching out
of the vitamins and nunetals constituted the most serions source
of Joss 1 this study A review of the omgimal report 18 sug
gested for an 1ecurate understmding of the effect of the varit
tions m the cookimg methods s

In general 1t was found that the 1etention of mineris ¥
better than that of vitamms

15 on Reten
sErel] W A ani Winters. ect of C%’g'{%«,*&%‘h"g& 91958

B W e
tion of Vitarmns and Minerals i Vegctables J Am
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TaABLE 35

Tar T1neli AL WATFP S0tUBtF VITAWINS—T1FIR FUNCTIONS AND
IMPOPTANT SOLPCES

TFHICIFNCY PRIMARY
VITAMINS FUNCTION | £ MPTOMS SOURCES
Accorlic acud {Fesential for growth Heurvy (defi Litros frmnts
(vitamn Fecentinl for formation ciency lisease) {Green leafy vege
) of mtercellular cement | Ten leney to talles
A11s 1 prevention of Lruree easity Strm\bcmes
eapillary fraghity Sore gums Cantaloups
A11s 1 wounl healing | Hemorrhages Fomatoes
arouni Lones \pples
Potatoes
Thiamne 1 ssential for grov th Beriber: (defi Pork
(vitamin |} sentinl for carlohy ciency disease) |Whole gramn
B) drate metatoham Retarded growth breads ard
1 =eential for normal Nerve disorders cereals

functioning of neries | I oss of appetite [Eknrnicled breads

A114 normal digestion and cereals
Beang dry kidney
or Lim:
Peas spht
\ Soybeans
aver
Tiboflavin Fesential for grosth Retarded growth [\llk
(vitamin Fasential for carbohy Lesions at cor Laver
B:) drate metabolism ners of mouth |Green leafy vege
Essential for health of (chealosis) tables
skin Cataract hike Meats—fowl
Tssential for normal symptoms and [VWhole gram
funchioning of eyes dimness of breads and
vinon cereals
Inflammation of |Fnniched breads
| the tongue and cereals
N1 Fasential for growth Retarded growth |Liver
[Fesential for carbohy | Pellagra (defi  |Lean meats
drate metabahism ciency disease) |legumes peas
Essential for normal Glossitis (smooth and beans
functioning of diges tongue) Whole gram
tive tract Digestive dis breads and
Faeential for tealth of orders cereals
skin Mental disturb Lnrniched breads
Fs ential for normal and cereals
| functiomng of nersous Sk disorders | Peanuts
svstem \

Other mvestigations have suggested that the method of eook
mg 15 mportint in the retention of vitamin and maneral value
m food Those professionally nterested n nutrition continu

ally emphasize the dangers mherent i using improper cooking
methods
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Rewview Questions

1 What 13 the chemeal name for vitanun G2
2 What 1s the defierency disease of vitammn C?
3 What subchmical symptoms may result from an madequate supply of
this vitamn
4 What are the most important sources of vitammn Cf
5 What 18 the chemical name of sitamin B,?
6 What 18 the deficiency disease of this vitamin?
7 What foods are good sources of vitamm B,?
8 What 19 the chemieal name of vitamm B,f
9 What are good sources of this vitamin?
10 Wath whieh specific disease 15 nracin associated?
11 Whieh vitamin 18 assocrated with the treatment of pernicrous anemial
12 Name additional fractions of the B complex THow are they related
to human nutrition? Ywhat 1s known of thewr reaction m experimental
ammals?

Suggested Projects

1 Examine your own menus Caleulate the thiamne, nboflavin, and maemn
found 1n your foods for one day How does your intake of these vita
mins compare with the recommended allowance? If any of these vita
mung are below the recommended allowance, how may jou ncrease your
diet so as to obtawn adequate amountsf Are jour suggestions prac
ticable within your pattern of hving?

2 Calenlate & 1,200 calorie diet for a weight loss regumen  Calculate the
tamine, nboflavin, and matin found in the menns planned Do thev
meet the recommended allowances for the 25 jear old woman? If not,
how can you adjust the diet, still keeping within the 1200 calomes, apd
meet other nutnifive needs?

3 Examiue jour own menus and the ealenlations obtained wm review project
No 1 Yhat percentage of your thiamine, riboflavin, and macin Was
supplied by eariched products? Would jour utake meet vecommended
allowances without enrichment?

4 Assume you were sllergie to malh and mulk produets Tiould your
menus meet the recommended allowances for thiamne, mboflavin and
niacin 1f this food were omitted n all forms? If not, how could you
adjust the menus to obtun adequate amounts of these nutrients?

5 Plan 2 menu for a 1Gyearold girl Can jou easily obtam the recom
mended allowances of thiamine, mboflavin, and matin within the food
pattern folloned by most teen agers? If not, how mught you suggest “;
her that she modify her menusf Do jou think that she would aceepl

your 1deas?
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bones and teeth It 1s also necessary for the normal clottmg of
blood (see Chapter 11, Vitaimn K), and for the normal contract:
bility of museles The alternate contractions and relayations of
the heait muscle are dependent npon the presence of ¢rlemm
sodrum, and potassium in the flurd whieh bathes the heart The
blood ealerum level 15 contralled by the puathy rord gland, which
is a tmy gland n the throat, associated with the thyroid Re
moval of the parathyroid gland from ammals, or a deerese m
caleium of the blood from any other cause, 1esults m an mereased
museular irritability or tetany (muscle spasm or convulsion) An
increase mn ealemum Jevel resnlts in the reverse effect, evtreme
lethargy  An nerease m potasstum (K) has an effect smular to
a decrease m caleium, and a deerease 1 potasstum has an effect
smular to an increase 1n calelum  The action 1s antagomstie
Calelum 1s also concerned with nerve conduction and has been
reported to have 1ron spaning quahities (see paragraph on Iron
page 208)

On the basts of the mformation obtuned from a number of
dietary surveys, 1t 1s thought that calerum 1s the mineral most
likely to be deficient in the human dietary Beeause of the Qiffi
culty m dagnosing ealeiim deficiency elieally, there are no
data to substantiate the evidence disclosed by surveys

One of the most 1mportant considerations in a study of ealemm
m human nutrition 1s the amount of caleum that 15 absorbed
from the diet and 1s therefore avaable to the mdmidual It
generily accepted that the ability to utihize the calerum m m
gested foods will varv to a great extent among mdividuals
In human bemngs, usually no more than 20 fo 809 1s absorbed from
the diet It has been shown to be greater i children who were
actually suffermg from deficiency

There ave seseral faetors which have been demonstrated to
bring about optimum abserption of ealeum from foods Among
those are (1) the pH of the gastromntestnal tract, calemam 35
favorably absorbed 1 the upper part of the small mtestme while
the pH 15 stall amd, (2) the ratio of ealeinm and phosphorus 1k
the diet an optimum ratio for growth 13 1 1 and 2 1 {(approx
imately the ratio found m hoth human and cow’s milh), lower
ratios may be sufficrent for optimum utilizatron mn the 1()11]“
(3) o hugh protem diet favors calelum absorption, (4) r’“’ ’;:e
quate supply of vitamn D ads ealemm utthzation, (5) ®
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maternals form msoluble caleium salts mn the gastrontestinal
tract and thereby 1endet the ealeim unavulable some of these
materials are ovalates phosphotus and phytie aexd  (6) when
there 1s impured fat 1l sorption and mnsoluble caletum soaps are
formed ecalemun absorption 1s reduced  These are some of the
factors which influence ealeum alsorption  Beeause of ndh
vidnal vartition some witl be impottant m ealerum metabolism
one mdnidul and ymmportant 1 others  The recommended al
lowaneces (see Table 36) take these factors mto aceount and m
clude 1 margmn of safets 7

TABLE 36
TECOMMENIE  Duny DIETAFY AT10V ANCES FOR CArcrUB

ool an1 Nutrition Boar1 National I esearch Counci! Revised 1903

AGE WEIGHT JICIGHT CALCIUM
1R, KRG (LB} e (IN) oM
Men - 6o (143) 10 (67) 08
10 65 (143) 170 (67) 08
6o 6o (143) 10 (6) 08
Women % wo (121) 1o (62 08
40 w5 (1°1 157 69) 08
6o o0 121) 157 (6°) 08
Pregnant (3rd trimester) 15
Iactating 8ot nl dnly) °0
Infants 01/10%
1/12 3/12 6 (13) 60 (24) 06
1/1° 9710 9 (90) 0 (8) 08
107171 0 09 5 (30) 10
C1 1ren 13 1 (7 8 (34) 10
46 18 40) 109 (43) 10
"9 (590} 1°9  (al) 10
Bovs 101 30 8) 144 0" 12
1310 49 (108) 163 64 14
187 B 1) 10 (BY) 14
Crls 101° 36 (9) 143 57 1°
1310 49 (108) 160 63 13
16 %0 54 (1°0) | 16 (64 13

*S e Tabe 3 for ex; unaty ¥ footnote

ALk 1s the richest source of caletum  Without the inclusion
of at least one pint of milk daaly there 1s usually madequate
take of ealelum  Truts and vegutibles especially leafy vege
tables are relatively mch m ealelum  Sherman states that ex
perimental evidence would indreate that the ealeium of cabbage
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collaxds, kale, leeks, lettuce, rutabaga, leaves, and twinip tops
15 well ntithzed The caleram of spinach, beet greens, and New
Zealand spinach, however, 1s utilized very poorly, if at all  The
difference 1s due to the oxahic content of the latter group which
interferes with calemim utthzation I'eeding expermments ndi
cate that orange juce cxerts a favorable effeet on calesum reten
tion out of proportion to the calerum which it contains Meats
and milled cereals are poor sourees of this mmeral Table 37

TABLE 37
AMOUNTS OF VARIOUS Foops NEEDED 10 Surrers 08 oy Cincioy
FOODS APPROXIMATE AMOUNT
Ak 3 cups
Cottage cheese {from skim mulk) 3 cups
Cheddar cheese, grated 1 cup
Egg, raw, whole 30 each
Liver, beef, fried 20 pounds
Beef, rounri, without bone 1635 pounds
Kale, cooked 312 cups
Cauliflower, cocked 30 cups
Dried prunes, uncooked 160 large
- . part

r

shows the vared amount of foods fawrly mieh an calowm whieh
will supply the recommended allowances of an adult woman

During peniods of growth, the caleum need 15 hngh, as mdi
cated 1 Table 36 The need 1n adolescence 1s often neglected
Also, during pregnancy the caleium requirement 1s mereased, and
while lactating, 1t should be even agher It 13 important for the
health of both the baby and the mother that adequate amounts of
calerum ave supplied by food at this time

Phosphorus 15 also a major constituent of the bones and tce;h,
approximately 809 of the amount m the body 1s found n the
skeletal tissues The remaming 20% 15 distrabuted m combina
tion with proteins, hipids, ecarbohydrates, and m orgame c’(;‘t}\;
pounds Phosphorus 1s a4 constituent of every hving cell <
phosphates (salts of phosphorns), especially the sodu}l}m a?l
potasstum salts, are mmportant factors i mamtamng t elnfer
tiality of body fluids (sce discussion of Aeid Base Balance 1a

his chapter

" Itt. l?as bgen ;zud that compounds of phosphorus have & K:eﬂ:ﬁ
variety of function than any other nuirient In addition to
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previonsly mentioned roles, they are imvolved in the metabolisin
of protems, fats, and carhohy drates of museles, nerve, and brain,
and in vitamin and enzy me activity

As indieated previously, ealerum and phosphorus are essential
for bone and tooth structure  Approsimately 85 per eent of the
sheletal tissue is ealcium phosphate  Vitamin D regulates the
utihzation of ealeinm and phosphorus and is, therefore, essential
for normal bone tooth strueture  The interrelation of ecaleium

9

Fi, “—Rats from the same litter 22 weeks old The first rat dld not
have enough calefum It welghed 91 gm  Note the short stubby body due to
poorhy formed bonee  The gecond rat had an abundance of calcium and
weighel (19 gm It« bones nre well formed (Courtesy Rureau of IHome

conomice U nitrd States Department of Agriculture )

y S

48 —Rata from the same hiter 9 \\eeks old  The first rnl did not have
<nourh phosphorus and welphed only 60 The second rat hal an ample
suprly ani weigled 115 gm  (Courtcay Fee o of “Trome Lconumlcs United
States Dipartment of Agriculture )

-
gt

\V..-e!

to phosphorus also 1s such that 11 exther cloment 1s low, the other
1s not normally utihzed, even though 1t be present mn an ade-
quate amount  When ather of these minerals 1s lacking, such
conditions may occur as stuntmg of growth, deformities, and
richets (4 defierency whieh e also sesalt from nadequate
amounts of vitaimn D)

Concerning the allowance for phosphorts i the diet, the Foad
and Nutrition Board stated  * The evidonee mdreates that the
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phosphorus allowances should be at least equal to those for cal
emm m the diets of clildren wnd of women during the Iatter part
of pregnaney nd durng laetation  Tor other adults the phos
phorus allowances should be approvimately one and one half
times those for calejum ’

Phosphorus occurs m foods as 2 phosphoprotem 1 the casemn
of milk as 2 nueleoprotemn m the ovoviteln of egg yolk 4s a
phosphorized fit (phospholipid) leesthin and as phosphorie
esters (s1lts) of carbohydrates ete Mk 1s an mmportant source
of phosphorus (one quart contamns 09 gm ) and meat fish fowl
ege vegetables (espeerally the flowers and seeds) frurts nuts
and cereals contribute good amounts It 1s generally behevel
that af the diet 19 adequate 1n calerum and protemn the needs for
phosphorus will he supplied

Iron 1s the third mineral for which calenlation 1s made in
etary studies or dietrry adjustments Diven though only small
amounts 1re requred duly (the entire hody contamns not more
than 3 t0 4 gm ) that small amount 1s of tremendous importance

Interest has centered around iron metalolism and whle there
are many gaps 1n the understindmg some data are avulable
The small reserve 1s earefully conserved only small amonnts are
exereted and the rest 1s largely salvaged and reused Ths fact
expluns why a more widespread meidence of anemia does not
exist  Tron deficiencies ean oceur wnd do when the need 35 M
creased without mereised mntake 2s mn nfancy when the Iner
reserve 1s gone and the dretary mtahe 15 not yet adequate m
childhood where blood formation 1s gong forward and as 1 1e
sult of menstrual losses pregnancy or hemorrhage

It 15 mnteresting to know that if ealerum mtahe 18 abundant
won equilibrium may be cstablished 1t v lower level Calemm
18 s1d to exhibit 4 synergistie (supplementing or cooperating)
action toward won Copper lkewise exerts this synergistic ac
tion  Whipple and his associates conclude from ther studtes
that a proper tota]l mmeral balmnee results i mere effectne
utilization of 1ron .

When 1ron mtake 1s mnadequate or the body reserves m:to(oed
pleted 2 specific anemin results Hemoglobm which gives Youse
1ts red eolor contams iron It has the abiify to form 4
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chemieal eombination with oxygen from the inspired air in the
lungs, and thus 1t s carried to all tisswes by the eireulation
When 1ron 1s low, hemoglobm is Jow, tissue oxidation is below
normal as a consequence, and weakness and depression ensue

1t is known that the indnidual ean absotd ferrous iron more
readily than ferric T'errie 1on is redueed in the human stomach
to ferrous and it is then absorbed i the small intestine  Re-
cently, 1t has bewn suggested that man can control the amount
of 1ron absorhed  The regulation of iron ahsorption also has
heen shown fo he dependent upon the needs of the body for
1won, the amount heing mereased 1 aimmals and man defieient in
1ron

The reeommended allowanecs for 1ron for all ages are based
upon mformation from present day researeh  In some mstances,
recommendations for a miven age group have been suggested by
the accepted needs of another age level (See Table 38)

TaBIE 38

RrcoMur\prp DAty DIETARY ATLOW ANCTS FOR IRON
Foolanl Nutrition Board National Research Council, Revised 1953

ACE WEIGHT HEIGHT IROY
AP KC (IB) o (IN ) oM
Yen o 0o (14%) 170 (67) 12
45 65 (143) 170 (67) 12
63 65 (143) 170 (67) 12
Women 25 55 (121) 157 (62 12
45 55 (121) 157 (62 12
65 55 (121) 157 (62) 12
Pregnant (3rd trimester)
Lactating (850 ml daily) 15
15
Infants 01/12*
1712 3/12 6 (13) 60 (24) [}
1712012 9 (20} 70 (28) 6
10712 1 10 (22 75 (30) 6
Chil tren 13 12 (@ 87 (34) 7
46 18 (40) 109 (43) 8
79 27 (51 129 (51) 10
Bays 1012 35 (78) 144 (57) 12
1215 49 (108} 163 (64) 15
16 20 63 (139) 195 (69) 13
Garle 1012 36 (1 4 (57) 12
1315 49 (108) 160 (63) 15
1620 54 (120) 162 (61) 15

*see Tible 3 for exjlanatory footnote
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The 1ron of milk 1s m 2 readily available form but s low m
total content there being only 2¢ mg of won per quart This
15 only a fractional part of the day’s requirement of the adult
which 15 set at 12 mg by the Food and Mutiition Board of the
National Research Council To compensate for the low tron con
tent of milk the young whose early diet 15 milk, are born wth
an extra supply of wwon in the liver The 1ron content of the
baby s Irver at birth 1s thiee fimes that of an ~dult an wmount
which will supply enough won for the first six months of life

Certam foods notably Iner guzzard ladney apricots peaches
and prunes while rich i 1ron are effective out of proportion to
therr 1ron content 1n promoting blood 1egeneration m dogs made
anemic by bleeding Substances other than won are present m
these foods and grie them added effectiveness Todwy many
ecreal produets such as bread macaroni rice and cereals are en
tiched with ron as well 1s with thiamme rtboflavin and maem

TABLE 39
AMOUNTS OF V APIOLS Fo0ODS NEEDED TO SUPPLY 12 MG OF IRON
FOOPS ] APPROXIMATE AMOUNT
Liver beef fried 51 ounces
Beef round 1 ithout bone 12 ounces
Pork lon withont bone 14 ounces
Mtk vlole 17 quaris
Egg raw whole 10 (each)
Molasses medium 10 tablespoons
Kale coohed 5 cups
Bread white enr ched 2% nonfat milk 120 slices
sol 1s
Bread whole wleat 24 slices
Oatmenl cooked 7 enps
Split peas 135 cups <
v

Adaptel from Compos tion of Fogls Ra Processed Preparel
Department of Agriculture Handbook No §

Todmne 1s necessary only in minute amounts 0002 to 0004 mg
daily for each kulogram of body weight This small amount 15
however essentirl Iodime 1s used m the minufacture of the
secretion of the thyroid gland thyronine Waith msuffictent out
pouring of thyronme there 1s decrease m metabohe rate smee
thyroxmne stinulates the onidative processes mn the tissues Whﬂ]l
msufficient 1odine 18 ingested enlargement of the thy roid gland
(sumple goiter) 1esults (see Chapter 10)

Gotter 1s prevalent 1 specifie areas e1
the 10dine content of the environment 1s low

lled goiter belts where
Sea water 1s relt
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tivcly rich mooedme and thaefore, as a1 as the salt spray can
reaeh, or <alt water seepage ¢an go 1odine 15 adequately supplied
v vegetables grown 1 those regions  Due to varabibty m
ematcmmental eonditions, the minute tiaces of 1odme found m
foods wmd the Qiffieults of analysis reliable data as to food con
tent of 1 dine are not avalable T'xeess 10dine can he stored m
the tody for future use and experiments have proved that the
admmistrttion of small amounts twiee veatly for 2 period of two
weel s to 1 month 15 good protection agunst gorter development
Todized salt which contmins one part either potassium or sodmm
10dide to 5000 parts salt has had widespread use 18 @ source of
todie  Such a product 15 used with safety to prevent simple
goiter but for the overactne thyrewd it mught be dangerous
fodme trentment of goiter should always be earried out undet
medieal supavision  Goat s nulh fish and other snlt water
produets have 1 faurly lugh content of 10dme 100 to 400 parts
per billien of diy food Vegetables grown i nongoitrous re
gions where 10dme 15 2 constituent of the soil are faur sources
of the element

Sulfur enters the body s the amuno acids eystine and methi
«ume eompcnents of the protemn molecule Approximately 1€
of protemn 1s sulfur therefore 1f proten mtake 1s adequate the
sulfur will ikewse be adequate  Sulfur plays an mportant part
m the onidative process of the body through the medwm of
glutathione a sulfur compound  Sulfur 1s 2 constituent of han
and nuls  Insulin the seeretion of the pancreas which governs
carbohydrate metalb lism 15 a sulfur compound and vitamm
B or thiamine and bLiotin contun 1t To 2 lesser extent sulfur
15 mgested 15 morganie sulfate  Milk whole gruns eggs meat
pe1s and beans are good sources of sulfur

Sodwum and potasstum, while mmportant constituents requure
cileulation to msure quantitative ntake only n certun eondi
tions such s Addison s disense and eardiovascular distuwrbances
Sodim 1nd potasstun ate seldom Iacking 1 food 1n faet they
are usuilly consumed 1n exeessive amounts  Sodium 1y present
m higher quantities in body flids potassium 1n the bods tis
sues and 1n hiquids secreted by glndular organs for mstance
milk  These two munerals are not mterchangeable, 1 fiet pre
penderance of erther results in a disturbanee m the water balance
of the body lhey funetron with calewum i reguliting muscu
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Inr stabibty  (See Appendin for data on the extent to which
these mnerals oceur m foods also the discussion m Chapter 29
under Hypertension )

Sodwum chloride (NaCl) 1s the largest constituent of mumeral
matter of the blood Its presence 1s of utmost muporttnce m
regulating water balinee In an ordmuy diet the average m
dunidual ngests from 10 to 15 gm duly an amount far m es
cess of has needs  I'ne grams 1s 1 hberal allow anee unless sweat
mg 1s profuse

When NaCl elumnation 1s retarded for any reason 1t follows
that water will 2lso be retained by the tissues i wn effort to
have the salt solution of the tissue fluds of proper concentration
This water retention has distinet disadvantages It may there
fore be necessary at times to lunit the mttke ot to veduce it to 1
mumum  In such wstanees the salt may be 1educed to 2 to 4
gm  Shobl suggests ¢ gm 15 W approvimate muntenance level
Reduetion may be brought about by elmmnating all salted foods
usmg no st except the small amount needed 1n the preparition
of food avomdmg salted butter salted nuts salted crachers ete
This 1s deserabed m Chapter 39 A very low level may be danger
ous since some sodmm and chlorme are absolutely essenttl
and 1f continued too long drastic restrietion will result mn
mmeral imbalance and loss of appetite will mevitably result be
cause of nnpalafability of the diet  This may lead to malnuin
tion nd further body dysfunection due to defictencres Patwnts
on low NaCl wlake should be under strict ricdical supertision
Conversely when profuse sweating piolonged vomitig or severe
diarrhes have resulted tm excessive salt loss to the boly estr?
salt should be provided to prevent tissue dehydittion

Salt (NaCl) restrrehion 1s practiced less today than sodrum
restricion It has been found that 1t 15 the sodmm o1 wnd not
the chloride which 15 the offender n water retention (400 mg
sodim 1s equuvalent to approzu wiely 1 gm NaCl)

Chlorme [he major part of chlorme 1s combined w 1ith sodxu;ﬂ
to form sodmm chioride Chlorme as chlorides P‘W“C“k"]y
sodium chloride 15 present m all secretrons exeretions and bg;}
tissues  The hydrochlorie a¢id of the stomach arises from chio

Jood The chlorides
rmne supplied to the gastrie glands by the bloos Ther
are among the most important of the body regulatots rol
control the osmotie pressure of body flwds and thereby cof
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the passage of water i and out of body tissues  This is 4 pont
of great nnportanee m dehvdration where tissue water 1s greatly
reduced and m o«demt wharo tissue water 1 gratly mereased

Magnesium 15 present in the chlorophyll or green colormg
matter of plants and forms approsmately 1% of bone and tooth
strueture It 15 present alzo 1n nll soft tissue and m body fluds
On a diet contaiming an adequate mtake of plant and ammal
food the magnestum requirament 1s easily met  However if an
mls are maunttned for 4 petiod of tune on a diet devoud of
magnestum there 1s an merense m heartheat blood vessel dilata
tion nerease m natability and finally convulsions and death
AMagnesiam thercfore 1s essentinl to hife although in just what
manner has not hecn established

Manginese 15 another clement 1 nown to be essentinl to hfe
although 1ts spcaifie fundtion 15 unknown  However sterility mn
male rats and lael of maternil mstiet m female rats and = leg
defornuts 1 chichens (perosis) develop when manganese 13
withheld from the diet

Copper 1s m general so elosely assoerited with wron that ade
quatc intahe of non assures adequacy of eopper Liver oysters
molasses choeolate and cocor are all eveellent sources of cop
per  The 195 rccommanded allowances suggest 1 to 2 mg
dnlv—appronimately one tenth that for wron  Copper 1s an mm
pottant fictor m the utilization of wron for the formation of
hemoglolnn rather than ns 1 constituent of hemoglobin Ve
Tester suggests that 1t does not influence the assimilation of
ron but acts merely as a1 eatalyst 1 the transformation of this
element mto hemogiobin  thus gning 1t a funetion umgque
among the metals

Iluotine has recently been studied with wnterest i connection
with tooth disorders 1n particular the mottled enamel hnown as
fluorosis  In some cases exeess fluoride has been to such a great
degree that 1t has apparently intertered with the normal eal
aification of the teeth so that they become structurally weak
The fluorme content of water m some loealities 1s high enongh
to hring about sueh ¢hanges Tlus 15 an mstanee where exeess
rather than a defiesency 15 serrous  Howeser, fluorine intake be
low a mmmum level may be a contributing faetor in dental
earies  (See diseussion i Chapter 14 )
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Cobalt, brovune, alummnum, zue, and other elements are found
in very mmute amounts They are spohen of as trace elements
and thewr speaific funetions are unhnown The determmnation of
the formula for vitamn By. revealed the fact that cobalt is a con
stituent of that vitammm  However, to date, 2 human requuement
for cobnlt apart from is relationshap te vitamm By, has not been
determined

Shohl suggests the approumate daily reqmrements for the
normal man as given i Table 40

TapLy 40
N 40 gm i 13 gm e 120 my
1S 25 gm 8 13 gm I 01 wy
Cn 08 gm 9] 60 gm
Mg 03 gm

Acid Base Balance

The subject of acid base balance 15 one of compheated chem
181y and must appear so mn spite of an effort to simplify The
sunplest solution may be to onut 1t, however, for the soks of the
over all coverage of the subgect of nutretion, o scems wise to W
clude a brief susvey for those who desv e {o read it

In discussing the minerals, 3t has been pomted out several
times that they function to regulite the blood neutrality and to
mamtamn the neid base balwee of the bod; The elements eal
cum sodmm potassium and magnestum ave alhabne Phos
phorus sulfur and ehlorine ate acid The preponderance m 2
food of one group over the other s the deciding factor m de
termning whether that food will after metabolie breakdown ;9
complete yield an aeid or an atkahne (basie) ash, or will resu }:
m an 1ad or alkaline urine, masmuch as these constrtuents ® e
are not taken up by the bedy are largely ehmimated through the
hadneys m the urme ALl], fruts and vegetables are bose form
g, cereals meats, and eggs are acd formmg It scems parﬁn
do<ical that foods contaming the frwt acds ae 1educed 1o ¥
alkahne ash m the process of utiizatson but this 1 quute 1“‘ "2
O \Jly as for instanee in prunes cranberries nd pnmtg
an aerd not ufthzable by the body s present in sufficent a}:no;_l;;d
to mask the athalimty of the nuncrals 1 the fond and ltk:hmt}’
then produces an aexd urine  The degree of acwdity or a
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Wi m regulation of Greens, mustard
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keart action
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ani shin Whole grun ce
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Toline Tsntial for normal Smple goiter Sea foods
functioning of the Plants grown 1n

so1l near seq
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Todized salt

Sedium Tuds 1 regulation of | Unknown Table sait
witer balin e “alted fish and
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acilbise balance Canned meats,
Tsentil for muscle con fish, vegetables
trictim Cheese
Mk
Margarine
Chlorme ™ ids mn regulation of  Unhnown Table salt

water balince Salted fish and
4318 10 maintamng a0l ments

base balnce Olives
Constituent of gastric Cinned meats,

digestive secretion fish, vegetalles
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of a food 1s expressed 1n terms of the quantity of normal aeid or
alkal to which 1f 1s equivalent (see Chapter 38, Table 108)

Blood and body tissues are nearly neutral in 1eaction (P T4)
When a solution 1s enactly neufral, it 15 said to have a pll
(hydrogen ron concentration) of 70 Below thus value, 1¢, pll
60, 50, ete, the soluiron becomes 1ncreasingly acrdie, and above
it, at pH 75, 80, ete, 1t becomes alkalme The designation pH
15 used to express the balance between aerd and allalne ele
ments  However, 1f the blood pH reaches 70 m the body, acido
s1s 1s present, and at 78, alkalosis The ability of the blood to be
held within such a narrow pH range 1s dne largely to the blood
buffers Tins constaney 1s mamntaned 1 spite of wide vanation
m the pH of urme Urine may be acid or alkalme In addition
to the buffers, two other factors are operatrve mn mamtaning
this balance—the lungs and the kidneys

T'god, after digestion, 1s carried to the tissues where it 1s ox
wdized  The organic materzal which 1s not needed mmmediately
15 changed to earbon dionide and water, and the mineral ele
ments are set free The aeid radicals (elements) are imwedi
ately neutrahized by alkalme radieals, f both are set free st
multaneously If not set free at the same tune, they are nen
tralized by the alkalt reserve At all times there 15 an exeess of
alkal (largely sodwm bicarbonate) held 1n the body as reserve
alkali  When alkaline 1adicals m excess of those used to neu
trahze the acsd radicals ave released, they arve added to this
reserve store This supply may be called upon at any tume 10
release alkal for the nentralization of acid When this need
arses the earbome acid salts (carbonates) of the alhalmne ele
ments react with the awreulating acid m such a w2y as to tie up
that acid and release the weak carbome acid  Tiis carbome aad
1s 1mmedrately and readily eliminated through the lungs as ¢t
bon dioxade and water Obviously, if a diet devord of sodmam 18
ingested, the alkalt reserve 1s depleted, and with this major
buffer removed, the blood acid mereases and acidosis probably
resnlts -

The term acidosis 1s loosely nsed True acidosss 1§ rare

1d base {alkalt)

correet usage of the term only an upset m ac
balanee of the blood results mn aexdosis  When an aeidonis rhee
sults from an meomplete combustion of fat, 1t 15 & ketosis (1
acidosis of diabetze coma)
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The Dblood nentrality is fmther maintained by the action of
other buffers which are eapable of tying up with free radicals,
namels, the phosphates amino aeids, and protems

In addibion, the Lidneys may produee varying amounts of am-
mom, whieh alse functions to maintam neutrabty

See Chapter 38 for n detailed table of the aeid or hasie effeet

of
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foods
Review Questions

Of the many mnerals mmportant 1 human nutrition, what three require
epecinl ealeulation an the dietars? SUhy theeo three?

How do minerals function in the hodv ¥

What specral functions does ealewum fillt Phosphorus?  Tronf
What 13 the standard daily amount recommended for an adult for each
of these minerals?

What 13 the richeet food <ouree of ealeinm? Other good sourcest
What foods contnbute phosphorus? Iron?

Toes age or =ex nflect the amount of these minerals needed?

What other minerals are necessary to human nutntion?

What minerals produce an acid a<h after metabolic breakdonn? What
ones are alkahine?

What foods are acid forming?t What bree formimng?

How 12 the nentrality of the blood and body trssues expressed?
What meehamsm heeps the bods tissues neutral or mearly sof

Suggested Projects

Fxamine your own menus  Caleulate the ealcium content 1n one or two
davs’ menus  Mhid the amount of ealcium included in jour diet meet
the recommended nllowance for your age groupt If not, why not?
What changes enn vou make that will wsure your obtawming adequate
calelum?

From the caleulations obtaned m No 1 what per cent of the caleium
m 3jour dtet comes from milk§ From milk productst

Assuming 1hat an adudt dishihes molk, or does not inelude 1t 1n s nor
mal eating pattern, how may he obtamn s caleum? In what other
forms will 1t Ve acceptable to lim? Be sure that your suggestions are
2 pratical solution to the problem

Assuming that a teen age gmrl dishkes milk  Plan menus for her that
Wil meet her nutntive needs yet be a diet she will follow, and do
not anelude milk as a | everage 1n her diet

Yxamine your own menus Caleulate the iron content in one or two
days’ intake Thd the amount of iron ineluded 1 jour diet meet the
recommended allownnce for your age group? If not, why not? What
changes ean you make that wil nsure your obtmning adequate 1ronf
Trom the calculations obtammed 1n No 5, what per cent of the 1ron n
your diet came from enriched productst



216 THE NUTRIENTS

of a food is expressed in terms of the quantity of normal acid or
alkali to which it is equivalent (see Chapter 38, Table 108).

Blood and body tissues are nearly neutral in reaction (pIL 74).
When a solution is exaetly neutral, it is said to have a pH
(hydrogen-ion concentration) of 7.0, Below this value, ie, pH
6.0, 5.0, ete., the solution becomes increasingly acidic, and above
it, at pH 7.5, 8.0, ete,, it becomes alkaline. The designation plI
is used to express the balance between acid and alkaline ele-
ments. However, if the blood plI reaches 7.0 in the body, acido-
sis is present, and at 7.8, alkalosis. The ability of the blood to be
held within such a narrow pll range is due largely to the blood
buffers. This constancy is maintained in spite of wide variation
in the pH of urine. Urine may be acid or alkaline. In addition
to the buffers, two other factors are operative in maintaining
this balanee—the lungs and the kidneys.

TFood, after digestion, is carried to the tissues where it is ox-
idized. The organic material which is not needed immediately
is changed to earbon dioxide and water, and the mineral ele-
ments are set free. The acid radicals (elements) are immed_i-
ately neutralized by alkaline radicals, if both are set free si-
multaneousty. If not set free at the same time, they are new
tralized by the alkali reserve. At all times there is an excess of
alkali (largely sodium bicarbonate) held iu the body as reserve
alkali. When alkaline radicals in excess of those used to new
tralize the acid radicals are released, they are added to this
reserve store. This supply may be called upon at any time to
velease alkali for the neutralization of acid. When th]'s need
arises, the carbonie acid salts (carbonates) of the nlkalmg ele-
ments react with the circulating acid in such a way as to.txe up
that acid and release the weak carbonic acid. This earbonie acid
is immediately and readily climinated through the lungs as ear-
bon dioxide and water. Obviously, if a dict devoid of s.oduunA 15
ingested, the alkali reserve is depleted, and with .ﬂns m:\J;“:
buffer removed, the blood acid increases and acidosis probably
results e n

The term acidosis is loosely used True acxdqs;s is mrei( i
correct usage of the term, only an upset in acxd-base‘ (al_ 3‘.
balance of the blood results in acidosis When an ncldqsls rhee
sults from an incomplete combustion of fat, it is a ketosis
acidosis of diabetic coma).
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The blood neutrality is further mmntained by the action of
other buffers which are capable of tying up with free radreals,
namely, the phosphates amino acids, and proteins

Tn addition, the hidneys may produce varying amounts of am-
momnia, which alse funetions to mamtain neutrality

Sce Chapter 38 for a detailed table of the acid or hasie effect
of foods

Review Questions

Of the many munerals umportant in human nutnition, what three require
speain] ealeulation in the dietary? Why these three?

How do minerals function in the tods ¢

What special functions does calemm fill!  Phosphorus?  Iront
Wihat 1< the standard dmly amount recommended for an adult for each
of theze minernls?

What 1¢ the nichest foal source of ealcium? Other good sourcest
What fonda contnibute phosphorus! Tront

Toes age or rex affect the amount of these minerals needed?

What other minerals are neeessary to human nutrition?

What minerals produce an acid ash after metabolic breakdown? What
ones are alkahne?

1% What foods are ncid forming? W hat base formng?

11 How 1= the neutrahity of the blood and body tissues expressed?

12 What mechamsm heeps the bods tissues neutral or nearly sof

R T
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Buggested Projects

Fxamine vour own menus  Caleulate the caleum content ir one or two
dayvs’ menus  1ud the amount of calowm included 1 your diet meet
the recommended allowance for your age groupt If not, why not?
What changes can vou mahe that will msure your obtamning adequate
ealelum?

s

From the ealeulations obtawned 1n No 1, what per cent of the caleum
1n your diet comes from milk? From milk products?

Assuming that an adult dishikes milk, or does net include 1t 1n his nor
mal eating pattern, how may he obtan his calum? In what other
forms will 1t Le acceptable to lim? Be sure that your suggestions are
& pratical solution to the problem

Assuming that o teen age girl dishhes milk  Plan menus for her that
will meet her nutntive needs vet be a diet she will follow, and do
not inelude milk a8 a hevernge 1n her diet

Fxamine your own menus Calculate the 1ron content in one or two
days’ intake Ihd the amount of iron included in your diet meet the
recommended allowance for vour age group? If not, why not? What
changes ean vou make that will msure jour obtmning adequate iron?
Trom the ealeulations obtamed in No 5, what per cent of the 1ron 1
your diet came from enniched products?
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CHAPTER 14
THE RELATION OF NUTRITION TO THE TEETH

Nutrition has been shown to be of primary importanee
m the formation of sound teeth The diet of the mother
prior to and dumng the prenatal pertod and the food
halnts of the young eluld supply neeessiry nutments
Dental cartes 15 widespread, with an especually high
meidence among chaldren and young adults  The cause
of this condition 1s debated Several theortes have been
advanced which are thought to be effcettve m controliing
carzes  Dietary management may be of value
The mnterest today in nuirition as 1t relates to the teeth 1s wo
fold  of primary maportance 1s the role that various nuirients
play m the formation of sound teeth and healthy supporting
structures, and, equally as mmportant, 15 the possible mfluence
that foods and nutrition may have m reference to dental canes
It 15 mnpossible to discuss one without considermg the other
as mauy msestigators believe that the former has a defermming
effect upon the latter The merdence of dental eartes 15 so wide
spread that 1t 15 considered a menace and a pubhe health prob
lem
It 15 currently believed by many that nutritional status of the
mother before econception has an wmportant effect upon the
health of both the child and the mother (see Chapter 18) ThS
mny also have an mfluence upon the development of the teeth of
the fetus as well as a strong healthy body  Also, of the mother
has established good nutrironal habits for herself, the young
ehild will probably be used to a well balanced diet patiern
Prenatal conditions affect the first set of teeth The tooth
buds for the deexduous teeth (the *‘baby teeth’’) are dﬂtmg‘““‘l
able at the exchth week of prenatal hfe Both the dentine :mfx
enamel 1re thought to begin eslesfying about the fourth fet®
maonth  (See Tig 50 the cross section of a footh ) By the time
the chald 1 horn the sivth year molars (the first of the pell‘
manent teeth to erupt) ate begumng to enlerfy, henee, )ls Oq
vious that 1f teeth are to be perfeetly Qeveloped, structurd mh
terial for them must be adequate durmg prenatal Jife  Mumcre
218
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vitimins  espeennlly an adequate amount of vitamun D, and
amtig aads are pumanly needed  If this mateinl is not sup
phied by the mothar’s food, her body stares will be ealled upon,
these miv not he equal to the nutistional needs This masy he
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Fig 49 Relation of bloa) sujply tu <tructure of the teeth The black lines
rpresent the bicol stream which splus the tceth with foel  (From If Foo
Coult Tk Chrnell Cnpversity Rulletin J 44
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50 —Cross section of a tooth  Tach tooth is composed of three parts

umline the roots below and the nick where erown and

The crown is covered with enimel the hardest materlal in the

b and the roots are covercd with a t1in layer of bonelihe materlal radel

dentine wiich lics underncath these outer Coverings — Enclosel with the

{kntine 1s 1 hollaw spacc called tiie pulp chamber whire the life of the tooth
s maintained  (Courtesy Metrogolitan Life Insurance Company )



THE NUTRIENTS

220

@

: ; ok - _

R L oMLt 1) D g e =]
bifs q“.mm MW.MW .@W M@W%Wﬂ.\m. a s, >
o)# E : }..,..(iwn.b 3 mm@ § %\% & /3] .m.c:

(3 A _

esy Dr T Schour an

M Massier, University of lllinols, College of Dentistry }

velopment of the human dentition _ (Court

—De:
or

Fig. 51



RFIATION OF \UTRITION TO THETH 221

a4 distinet dicadvantage to the tooth deselopment of the elld
and to the tissues of the mother

Mellanby showed that i dogs the improper feeding of the
nother durmg pregnanes had a deleterzous nfluence upon the
tooth structure of the vcunpg  The work also tends to show
clearly that a dict which will produce rickets also tends to mter
ferc with propar calerficition and enameling of the teeth Ireg
mint sows on the other hand were found by Rlemn MeColluin
Tuchlev nd Howe to mal ¢ suffiient sacrifice of then own te
serves to insure normal teeth to the voung at arth

o Cery
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Monthg Months Months. Months Mon hs Mon hs Mon hs Months

Fig 57 —Talys first t ¢ rtesy Calf rna Frut ro rs Dxchinge)

Thus the tooth 1s now believed to be 1 living structure and as
such must have adequate nourishment tor growth  Any wide
departute from n wdequate diet 1ppe us to be reflected m tooth
health ot  tcoth setting  smnce the surrounding gum tissue
must be considered wath the teeth propa lig 51 1epresents a
sthematie development of the human dentition both prenatally
nd postnatally

Spearfic dietary defierencies hase been shown to tesult in spe
afic ehnges n the teeth 15 indicated by vast data which have
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been acewmulated  Vitamins A, the B group, and C, m addition
to vitaman D, as well as ealerum and phesphotus are shown to be
essential for development of normal tooth stiucture, hut not
amounts greater than those mgested 1 the normal adequate dict,
with the exception of vitamn D,

St07 St07 T Nty
Years Years Years Years
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Fig 53 —The permanent teeth (Conrtesy Califorata Fruit Growers T'xel w5 )

In summarizing the role of the diet m the formation of the
tooth and m 1ts relation to the possibiity of later deselopment
of dental cares, Leteester has observed  ““Theie 3 good €V
denee that the strueture of the teoth ifself may ply an 1mp§’;’
tant part m deterrmmmng whether the tooth wall subscqner;cf,
tesist attack by mucioorgamsms  The structure 1s deterrmthc
aither by conditions which prevailed m the orgamism v.henm“
tooth was formed or Dy posternpine changes i compost

and structure ””
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Many surveys have revetled the great extent to which dental
carzes exist 15 1 disease 1 rom the present mformation githered
by such survevs 1t his Teen estimated thit haif of all 2 year old
uldren hne onc o more decived teeth less than 25 out of
very 100 high school pupils 1re free of decayed teeth, and at
16 the avetage vouth his seven deenved missing o filled teeth
mvolving 14 tooth sutfices  These are starthng datn Today,
reseateh s directed townrd discovering means whereby  this
extrumely high madenee of eaties may be 1edueed once the teeth
hve teen formed

o
t IR
’t ‘ ;l y}!:ﬁ]\f!‘

S

P Ve T

¥ig 54 Vsann D If n  affccts 4t & Tie lach of caleium
pto plorus and ftan n D aff t t1 t th TI 11y 4 old I t1lad severe
Mktsytenfponttsoll u bt Ittt nD (o tesy Wis nin
AU nl Hesearel koun t ot )

Dienstein pointed ont that om cffurts e governed by two
ley words control and prevention Accordmg to him

control of duntal caries mdieates only 1+ mews of reducing the
rite of dental earies formation hence to a certun extent we
can confrol earies DBut to date theie 1 no way to prevent
eres ** Recently there have been several methods suggested
which are thought hy many to !¢ bencfieral mn decteismg earies
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One, the use of fluorine, 15 coneerned with tooth developrent
Mottled enamel 1s characteristic of ndividuals T mg m districts
where the fluorme content of the water 1s high The teeth ap
pear dead white and unglazed, and are ptted, corroded, and
structurally weak  Cunously enough, howes er, field studies
have shown that there 15 a lower meidence of caries m the areas
of mottled enamel Rats haie been shown to develap less etrtes
on a caries producmg diet when fluorine 15 added to the diet
Tluotine seems to reduce both the aeid production of the sral
bacteria and the solubility of the dental tissues Data suggest
that for eluldren i the eatly years of hfe (the first erght), when
tooth formation 1s taking place, dnnking of fnorine contarmng
water has definate effect m holdmg the mneidence of cartes to a
level lower than that of children drinkang water contaimng httle
o1 no fluorine It 35 belteved that such eames resistanee acquired
during tooth formation contmues through adult hfe, however,
Inttle evidence 1s available to support this Jatter contention

The use of fluorme during tooth development may occur m tno
ways Que has been the mcorporation of fluorine m the drmk
mg water The U 8 Public Health Service has added fluonine
to the drmking water of several commumties and used other
communities as controls in order to determine the effectiveness
of this method Prehmnary reports indicate that it 15 a prac
ticable and partial solution to earies control Other commumizes
have yoluntarily artificraily added fluorides to the publie drink
g water

It had been found that when water contains one part per mi
Iion of fluorne the “‘eritical’’ pomnt 1s reached between mottled
enamel and reduetion of earies More than this concentration
produces motthng and appears to have mo greater protective
value agunst deeay Accordingly, this (1 part per nullon) s
the accepted optumum level of concentration

Objection has heen raised by some to this practice on the basis
of the touieaty of fluorme IDluorine 15 highly towe m large
amounts (Redent powion 1s a potent source of florine ) A
single massive dose—roughly 10 gm —may be fatal withm hoﬂl:
However i the extreme dilntion of 1 part per million, not t! ;
shightest tovse effect could be had regardiess of the ammmtt ;:c
water drunk A toxie dose of ronghly 10 gm would requre
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mgestion of 2500 gallons of water fluormated to the extent of 1
part per million (1 gm 1n 2 0 gallons) within & few nminutes of
time

A second method of imeorporating fluorine m the formation of
the tooth 1s 1ts use by the practiing dentist A 2¢¢ solution 13
apphed by the dentist nt stated mtervals (usually weekly for
four weehs) direetly to the dried surfaces of the tooth A van
ety of results have teen reported as 1t seems to reduce cqrtes in
some children whereas mn others 1t 1s meffeetine

Another methed which 1s suggested 1 caries control 15 through
diet restriction  1lus school of thought explans the ineidence
of dental earies on the | asis of 2 chemicoparasitic theory namely
that there 1s locahzed destruction of first the enamel and then
the dentine due to aerd produets of fermentation of earbohy
drate foods resulting from microorgamsm nctivaty chiefly Jac
tobaaillus acridophnlus  Bunting one of the early supporters of
this latter theory believes that continuous action of this sort
will eventually affect cven the strongest teeth Decrease 1 car
bohsdrate intahe especially sweets  coupled with proper
brushing and the filing of pre carlous pits which ean readily
become Iittle lactiec acad factorres  have been shown by exper:
menters belonging to this school to result in 4 decrease 1n the mn
adence of earles

Blaynev director of the Zoller Dental Clinic of the Umversity
of Chicago feels that corrective measures have faled the dental
profession 1s totally unable to halt tooth decay by the plaeement
of fillings Preventive steps are imperative 1f progress is to be
made He too 1s convineed that the 1meral salts of the teeth
are removed and decay 15 started ty the presence of an «aid on
the tooth surface thus giving support to the chemicoparasitie
theory He believes that 1t 15 not necessary for the food par
ticles themselves actually to 1emam on the teeth passage of
fermentable materal through the mouth 1s suffieient  The Amer
can people especially the American youth consume much more
sugar than dietary standards suggest A rcport yublished in
1946 Ly the Depariment of Agriculture (Bureau of Agricultural
Lconomies) estimated that 713000 tous of sugar were used m
Vottled beverages within that year and that candy utiized
491000 additional tons Soft drnks are approxumxtely 10
sugar solutions The food patterns of Americans of all ages in
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dicate that sweets, sweet drmks, sweet pastries and sweetened
coffee ate frequently consumed between meals This practice
m1y be a factor m constantly 1emforemg a relaty ely high loeal
aexhity and thereby conttibute to a earies producing ention
ment

Thus, 1t 15 beheved that by 1estucting the uyudierous use of
sugar and highly fermentable foods dental caries may be con
trolled  All too frequently these foods reduce the desire for the
more important foods and natmial sugms  If the child eals the
proper amounts of foods which provide the recommended allow
ances of essential nutrients, he will has e little time or appetite for
nndesirable snacks In between feedings should be a planned
part of the daily menus (see Chapter 20), and 1f sweets are not
gien as rewards for good behavior, then desirability may be
dimunished  Patents can establish good food patterns m el
dren so that they will not need to vely on frequent ntikes of
concentiated sweets 1n order to obtam the calorzes necessary for
growth

Dr Genevieve Stearns has offered an intereshing possihty
which deserves consideration when dental eatres persist m spite
of an apparent adequate dietary intake In diseusswg nuneral
nutiition, she reports several cases Driefly, one case A 34
year old girl came to the chme ““becanse of sudden and des
astating dental carres—some 26 cavities appeared nathm a few
months ’ Clmeal examination gave no clue Metibolie study
mdieated that calerum and phospherus were not retuned m
spite of an adequate ciet The vitamm D mtthe was also sit
wfactory The girl’s vitammn A status was measured and found
to be subnormal Duidently, vitamun A absorption was below
par, if so, vitanun D absorption should likewise be below pir
Bile salt therapy was mstituted m oider to facihitate fat absorp
fion  Withm a few days, caletum and phosphorns retention re
tuined to normal, the vitammn A status was mproved, and the
catzes wore artested Dailure to utilize dietary vitamms A and D
may well be subjected to further 1 estigation

1\:n mteresting suggestion came from Gottheb who was )
Baylor College of Dentistry Ile pomted out thet teeth n;f
unique 1n that unlike the rest of the body they lich axlaire:nd
protective epithelial tissue which 15 coustantly stonghed o ;on
renew ed, thercby protecting the underlying tissue from m1as

at
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Teeth mstead have 1 hmd sheet of enamel which covets the
underlying dentme  Why tlis hard proteetnne cont should be
vulnerable to baeterinl imvasion has heen a puzzhing question
The attack by 1e1d scemed 2 solution and the production of the
acil v bretermal wction on earhohydrates logical, but m assum
mg that hacteria are the cause they ate * mistahing an effect
for o eanse ’  In the opimon of Gottheh, the explanation lies mn
the fact that orgame threads (lamellae) of nonealeified material
run through the enamel 7Mhese reptesent 7% of the enamel
This faet has heen I nown sinec 1878 hut 1ts signifieance not ap
preciated  The longer of these threads cextend from the outer
surface to the muer dentine wlich 1s only 310 ealeified It
15 through these Inmellac that bacterin  ‘under favorable con
dittons for them  reqch the dentine whetre decay ean proceed
This accounts for the extent of deeay which sometimes 1s present
m spite of an apparentlt mtaet enamel Perhaps m time the
cause of the bacterial invasion wall be found, but in the mean
time Gottheb proposes to  close the lamellae 1gunst myasion
Ile aceomplishes this by precipitating an msoluble salt within
them A ehemieal compound (4 zine chlonide potassium ferro
evanide salt) plaeed upon the teeth at approprinte intervals
mpregnates the lamellne and produces block  With these treat
ments Gotthieh has reduced the dental eartes m 907% of his eases

e challenges the theory that fluorme aets through imhitatron
of aerd  he suggests instend that it acts rather by attraeting eal
eium to itself m the 1amelive thereby forming an nsoluble salt
Moek

If one considers the evidence 1t seems sensible to tike 2 mid
course to fight dental evies with personal and professional eare
of the tceth and the mgestien «f 2 diet e mtumng adequate eal
emim  phosphorns vitamins A B group D and O and carbe
hydrate 1 moderation  To assmre these substances the diet
should melude the daly gquart of milh one (gg 1 gliss of atins
frwt Juice or some other p tunt somwce of vitamm ¢ at least one
other fimt ot v graon leafy vogatible 1 generous serving of
butter or mairanne and a ish o1l of some 1ind unless the diet 15
fortificd o1 unless 11adinted mill cont uning 400 US P units of
vitanun 135 used  Candy shonld be curtuled and «umple desserts
v frunts shonld 1cplace the swect md tieh dishes  The curtul
ment of earbohvdrate will natwilly result m 1 compensators
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inerease In fat 1f the calotte level 1s kept constant This type of
diet has been reported to be benefie1al m promoting tooth health
In fact, 1t 1s the diet which should promote optimum nutriton
In other words, adequate structmal material during the pertod
of tooth formation with protection of the teeth by curtarlment of
sweets—especially stichy sweets—and the careful remosal of film
with 1ts posstbilities for bacter11l action after eating should be
the basis of tooth care

It must be kept 1n mind that the actual cause for dental carses
1s unknown There are many imfluences beyond the scope of the
present diseussion which may be eontributing factors, such as
heredity, the composition of saliva, and the actual mechamsm
whereby an area of the tooth decays It 1s generally accepted,
however, that the health of the tooth and 1its surroundmg strue
tures 1s closely related to the health of the imdridual Tt 1s be
lieved that good nutrition ean profoundly affect the formation of
the teeth and probably 1s a major factor m mamtamng sound
teeth

Review Questions

What 13 the relationship between prenatal nutnpion and strong teeth!
What nutrients have specifically been shown to be essential for pormal
tooth structure?
How majy the terms ‘“control ’ and *‘prevention’’ be used 1n speaking

of dental caries? N
What theories have been suggested concerming nutntion and denta

—~

o

w

'S

cartes?

Suggested Project
Examine your own menus Does jour food pattern resemble any that
twas discussed 1n the preceding pages? Evaluate

-



CHAPTER 15
WATER BALANCE

Although not considered as a nutrient by many,
water 15 extremely mmportant to health  Loss of small
amounts of water may result m serious complieations
Water 15 obtained m several forms as a heverage, as
preformed water and through metabohsm  Water 15
lost from the body m three ways, i the urine through
evaporation, and 1n the feees The water regulating
meehamsm, thirst, 1s so effective that the mdinvidual nor
mally obtamns enough water for his metabohie needs

Appronimately three quarters of the body weight 15 due to
1ts water content and 1n the opimion of Peters and his co work
ers about one third of this 1s extracellular (outside the tissue
cells) and two thirds 1s within the cell itself Disturbances of
this equlibrium may be serrous  Water balance studies are
steadily assuming importance Water has greater importance
than any of the foodstuffs It 1s second only to oxygen Lafe
ean go on many weeks without food, but eannot be mantained
even half a week without water In fasting, practically all
of the body fat and half of the body protem may be lost before
death occurs

Loss of 10 of the body’s water results in serious disorder,
a loss of 20% results in death Death from water loss 1s not due
to actual decrease as such but to the upset 1n all of the metabolic
processes due to the decreased availality of water DLiery cell
requires water both for structural existenee and function

‘Water 1s the basis of blood, whieh s the vehele of transport
within the bods By way of the blood, food supplies and oxygen
are carrled to the tissues and waste produets ineluding carbon
dioxide are earried away to their port of exat By means of its
ehimination through the skin, water 15 a factor m heat control
1t 15 the solvent for urinary sohds With extreme water shoitage
or even sharp eurtailment, kidney funetion 1s impared  Water
15 the solvent for the body minerals and so basieally aids m all
their functions (see Minerals Chapter 13) 7The tremendous
value of adequate water, especially 1 1llness 1s evidenced by the

229
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much more 1amd mmprovement when flmds are forced direetls
mto the body tissues of those patients who arc unable to tthe
water by mouth in adequate amounts

Water 15 made avalable to the body m thiee forms; as bey
erages, as meformed water m foods (milk 15 87% water, frmts
8555, and even diy cereals contam 10% water), and, finally, as
the result of metahohe processes (metabolie water) When the
body metabohzes food, water 1s ane of the end paints of the
reaction, for example, Magnus Levy found that 100 gm of fat
resuits 1 107 gm of water, 100 gm of starch results m G5 gu
of water, and 100 gm of proten 1 41 gm of water  This meta
bohe and prefoimed water 1z ntilired by body tissuwes yust 7
though 1t were mgested water

Water 15 lost from the body 1n several ways, by evaporation
thiough the lungs and from the body swiface, m the urme, and
the feces  Winle the magor part (500 to 3,000 c ¢ } s Jost through
the kidneys as wime, the amount lost by otber routes may al
times e apprecisble (i feces durng diasrhen, ete)  Soder
strom and DuBois onthine a ty preal day (Table 42)

While at times 1t may be necessary to alter flind intabe, the
average intake as flmds of from 1,000 to 2,000 cc dmly 18 satis
factory To a large evtent, salt (NaCl) mtake regulates ths
mgestion

Tt has been suggested that a rough approsumation of the waier
need may be made by allowing 1 ec for every calome of &y
pended energy As a rule, two thieds of this comes from food
soutces and one third 1s mgested as fluds

T anLE 42
Water Intake
Grams
Drinking swater ggo
‘Water 11 tea, coffee, ete 790
Water in solid food (preformed) a
Metabohe water from protem (100 gm} 118
Metabolie water from fat (110 gm) 5
Metabohe water from cavboh te (244 gm )
1854
Water Output 750
In unne 300
In feces 700
Vaponzed from skin aed lungs
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In general thirst which depands upon food nd NaCl mtake,
on qetinity, and on temperatwe governs water intake  Water
passes unchanged throngh the digestive tiaet and s absorbed
Iargely from the mtestinal tiact  Only small amounts are ab
sorhed from the stomach

When mote watet 1s lost from the hody than 4 eorresponding
amount of salt thust 15 immediatdy felt s mdieation of need
for water mtahe  When <alt losses are gicater than the equiy
alent amount of water which would he necessary to muntun

ouctus |{
ewotroocnue g
v

Fin 50 —Tle h in 35 ¢nl the urinaty bladler  Tie two Kilneys ary stown
vathin the hody ¢ ity Tieir aliantagpeous connections with the cllef artery
ani vuin of the systcn arc indicated "B lus s tle btadler reaciel by tle
two uret rs These wes cds ent rth blalir 1 down wnl bedind not at the
ievel wlore th oy dixary ar from tle fApure  (After Soppey from € rays
Anat my Iea & Tebiger )

the proper st concentr ion of the tissucs (the physielogical
salt levad)  char teterstic symptoms devddop—we thness and se
vere cramps o ¢allad hoat e unps since they may occur as
result of excessive perspiration duc to hoit o1 violent exereise
Adminrstr thion of oral st 1 nccessiny to correct this condifion
Water alonc will not «ven though great watar loss has 1lso tahe

Maice
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On a weight basts, ehildren have a higher need for water than
adults  For example, the infant has a requirement three tumes
that of the adult—his extracellular water 18 twice as high, his
metabolic rate greater, and his kidneys less efficient Adequate
flmd mntake 1s especially 1mportant mn the early years Dehydra
tion takes place quickly 1n children  (See Table 61 )

Water antoxieation, on the other hand, can result when ex
cessively large amounts of water are forced The symptoms n
clude nausea, vomiting, tremor, restlessness, frequency of urima
tion and bowel movement, ataua, convulsions, and coma

As indicated previously, the major portion of the water mn the
body 1s lost through the urmne In order to appreciate the m
portance of the regulation of water metabolism and essential
nutrients, a brief statement of the kidneys and ther functions
15 1 order

The kidneys are paired, bean shaped organs, about 4 mnches i
breadth and 1 inch in thickness, placed to the right and leit of
the vertebral column, just below the diaphragm The aorta and
mferior vena cava pass between them and assure them of 2
coprous supply of blood

Long, winding tubules, origmating near the surface of the
ladneys, can be seen microscopically These are seereting umts
conducting urtne toward the eoncave border A knot of eapl
larses (glomerulus) appears at the begmmmng of each tube
Traveling contractions (perstaltic waves) propel the urné
through the ureters mto the bladder ated

Urine 15 a yellowish ligmd, colored by the substanees relate
to bile pigments Under ordmnary circumstances of diet anﬂ
health, urne 1s shightly acid Tt becomes alkaline, however Z{
standing, due to bacteral fermentation of urea and iorma&mnm
ammonium carbonate As the result of the change, an 'lm:;;ut
acal odor develops and a cloudy deposit may ﬂppearme form
seven eighths of the mtrogen excreted n the urine 1510 g
The remamnder 1s divided among various othet [

bstance 15
of whieh 1s une aad, a su
ucts, one of Yt o deney t0 b

of urea
enous waste prod
tinguished by 1ts scant solubihty 1nd consequen
33)
amed as i gout (see Chapter s
l‘EtIrmsmuch as all protems contamn sulfur, and sonu;1 ca:zrtl::lz: ﬁhos
phorus and smec these leave the body by way of tﬂ :;:r - a,s e
phates and sulfates, in solution, are found there,
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TABTF 43
THur WATER CONTENT OF VARloLg Foors

100 GRAMS FIIBTE POPTION PEP CFNT WATFR
Apple mw 841
Orange juice, fresh 875
Spinach, coakel 008
Iee cream, plain 621
Dried prunes, uncooked 240
Rread, white, enriche, 206 nonfat 45
mulh sohds
Butter 155
Beef, round, cookel 510
Che Ydar cheese 370
Corn flukes 36
Carrots_taw 552

‘Adapted from Compositlon of Fools Raw Drocesse! Prepared U S
Department of Agricutture Handbook No 8

TABLE 44

P1YS10L06ICAL CONSTITUENTS oF URINE*

Normal unne varies widely 1n composition, bemng nfluenced by diet and
other factors The following represents the composition of aterdge normal
dailv excretion of the constituents

CONSTITUENTS | AMOUNT IN GRAMS
Water 1200
Solids 60
Ures 30
Urnie aeid 07
Hippuric acid 07
Creatiuine 12
Indsean 00t
Oxalie acid 002
Allantomn 004
Amino acrd mitrogen 02
Purine bases 001
Phenola 02
Chlonde as NaCl 120
Sodiura 40
Potassium 20
Caleinm 02
AMagnesium 015
Sulfur total as 8 10
Inorganic sulfates as § 08
Neutral sulfur aa B 012
Conjugated sulfates as 8 008
Phosphate as P 11
Amnona 07

Hawk _Oser and Summerson

*From P hd
Piilaleiptla 1947 Tre Iakiston Company — °°ll08ical Chemistry ed. 3
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siderable amounts of sodim chlonide  In addition, small amounts
of creatme, creatunne, hipputie aad, acetone bodues, and other
constituents are present When any of these constituents evceeds
m erther direction the notmal 1ange found n health 1t assumes
physiologieal mportanee and 15 of diagnostie value Such find
mgs are mdicative of the location and extent of metahole dys
fanctions

The blood, which 1s the precursor of these urine constituents
likewise will 1eflect metabolie abnormality  To mamtan normal
composttion of the blood 15 the mamn function of the hidneys
When the kidney funetion is impaned, there 1s accumulrtron of
these constituents m the blood The reade: 1s 1eferted to Table
20, Chapter 10 and to Table 44 where the important constituenis
of blood and urine are listed with then physiologreal levels

The quantity of urme 1s mfluenced by many factors chief of
which 1s the flmd mtahe, and nest, the activity of the sweat
glands It 15 umportant that, whenever possible, flurd mtake be
such that the dissolved sohds mn the blood, which me removed
by the kidneys, shall have adequate solvent to facihitate the ex
eretion from the body Detween 1 and 2 hiters of urme are not
mally exercted dasly }

Review Questions

Yihy 1s water of the greatest importance in the body ¢

W hat are the sources of water to the bods ¢

What 18 another souree w ad lttwon to food and fluid wntake?

TV hat 15 the total amount of water normaily needed darhy ¥

What percentage of body water conld be lost before a serous effect
would result?

QD ok 10 -

Suggested Project
Examne your own menus for one das Caleulate the amount of water
found 1n the foods you ate How much of your water 1ntake was pre
formed in foods and how much in the form of hquids? How many
glaases of water do Jou drink exch day?

-



CHAPTLR 16
00D ADTUNCIS

A word abont food adjunets or those articles used mn the dict
which have hittle or no food value 1n themselves lut which gne
flnvor qud add vanets

T hest adjunets have a definite and important place and should
ot be climinated from any dict unless such chmmation 1s spe
eifieally neeessary  Used m moderation they ate not harmful,
used m exeess they may be nntating and may defeat then pur
jese v malmg foods less palatable  Lien in the diet of the
chuld and the mnalid the use of adjunets in moderation 15 Justt
finble

Table salt 15 usualls elissified under this heading and to some
extent it belongs there The effect of NaCl on palatablity needs
no comment  Cettan amounts moreover are essential to hewlth
(~ee Mimerals)

Vinegar, a dilute selution of acetic aexd (49%) and other sub
stances giving 1t 1ts flavor adds savor to many otherwise flavor
less foc Is Pichling or the preservation of foods by the use of
vineg1r does however tesult m products less readily digested

The spices owe thenr specifie flavor to then volatile oils

Sprees have been classified as stunulating eondiments—eny
enue wlhite and blawd peppers mustard and horseradish  The
aomatic spices meln le allspice anse emnamon earinay €1sv11
cove gmger maice nutmeg and the sweet hertb goup contuh
utes diil maryaam sage thyme and suvory  Vanety may be
given to an otherwise monotonous diet by the eautious use of
spices with perhaps temp nary omission of the stimulating con
diments during perreds of gastromntestinal weakness

Flavormgs are 1vulible i great numler  In general thoy are
prepated by sorking o1 grnding nto ileohol the flunor bearng
product Temon wmd yvaumlly arc the most commonly used ex
triets but those of nomatie sprces are also procurable—iImond
ot attu of 1os & winterpreen ind othurs

Ten coffee, cocon and choeolite bilong to the food adjuncts
Certun of their components have caused much controversy as to
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their melusion m diets for other than the normal adult, and here,
agam, noderation and proper preparation of the brew are prob
ably the answer There 1s httle evidence that the daily cup of
coffee with breakfast has any adverse effect, and 1t may make
the difference between enjoyment and nonenjoyment of a meal
It 1s certam that too often coffee 15 forbrdden for no good reason
Coffee consumption m the Umted States 1s high Tt has been
estimated that more than half the coffee produced in the world
15 marketed n this country It 15 mteresting to note that the
consumption nereased from 6 pounds per capita in 1909 to ap
provumately 165 pounds per capita n 1952 In coffee, the m
portant constituents are the alkaloid caffeme, caffetannie acd
and the volatile o1l caffeol Deeaffemnated coffees (Sankn, haffee
Hag), powdered soluble mstant coffee, frozen soluble mnstant
eoffee, and coffee substitutes usually made from cereals are mail
able on the market today

In tea the stimulating property 1s the alkalord thene, which s
1dentrcal with eaffeine The flavor of tea comes from the tanmn
and a volatile 11  The difference between green and black teas
15 m the preparation of the leaf for snle Dlick tex darkened
by owudative fermentation has s tanmn changed to 2 more
soluble form than that 1 the origmal green leaf

Excesstve mgestion of the alkaloid and the tainmmn m eithes
heverage results m oterstumulation and 1rritation, and this should
be avorded mn health o1 n illness Caiffeme 1s known to riise
blood pressure, shmulate the renal actnaty, and bring about 2
mild cerebral stimulation It “clears the coby ebs 7’ Coffee
gested with a meal shghtly retards the emptymng of the stomach
and may thus wncrease the satiety value of the meal

Chocolate and coeon differ m therr fat content, chocolate hat
ing roughly twice as much fat as cocoa These two products
Iikewrse contam an alkalord theobromine Excessive use of ths
alkalowd 1 the diet of children s contrmindicated but, agun
moderation makes 1ts use justifiable Theobromine 18 stmlar i¢
caffemne but does not exhibit its stimulating properties

Recently there has ansen n popular idea that eocoa and Q?O:!t‘
olate have a marked effect on calemum utihization and that “exs
addition to milk as mn mulk shakes, choeolate mih or cac;::ng
sll advised This 1s another example of seientific findings bel
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overemphasized It 1s true that cocoa contams oxalic 1cid and
that oxalie nexd ties up with ealaum forming an msoluble salt
whieh results m ealelum loss to the body  Ilowever, the amount
of oxalie aexd n cocog and the amount of eocon or chocolate m
these drinl s make the cffect of the addition of httle importance
1 1om the stindpomt of halnt formation plan or ‘““white’”” milk
probably s preferable but the argument fo1 1t on the baws of
caletum loss 1s a nt farfetehed

Soft drinks are 1n general, sweetened, flavored water which
has been earbonated under pressute  Such drmnks are nonalco
liohe and have no food taluc except for thewr calories  They con
tun approvmmately 1065 sugar  Some earbonated beverages con
tun eaffeine 4 faet which many do not realize  Confusion also
euists eoncerming the fruat flavored drinks which are often be
lieved to be frut Juices Harvey estimated that in 1952 the per
capita consumption of soft drinks 1n the Umted States averaged
173 bLottles In other words our national consumption was 1%
bitlion bottles

A detmled discussion of aleohohie beverages has no place m a
hool such as thas  They are food adjuncts however 1n the broad
sense of the term  Within hmits aleohol may serve as a source
of fuel It has a calorie value of 7 calories 1 gram and n
amounts nat to exceed 10 ce pure alechol per hour, it can be
oniudized by the body and yield at this level approvimately 70
calories which ean replace an equal ealorie amount of earbo
hvdrate or fat hence 1t does have a shght sparing action It
has no fcod v4lue other than calories Aside from the emo
fional psyehological and depressant action 1ts ingestion n large
auaniies may deerense the minhe of essentrl foods n condshon
which 1s highly undesirable Tts excessive mngestion m addition
10 an adequate diet leads to obesity When a caleulated diet 1s
neecessary aleoholie intake cannot be 1gnored  Agam the wateh
word— moderation marhs the divading hne between desirability
nonharmful and harmful effeets

Review Questions

1 Wlat valie have vinegar spices lerbs and flavorings in the dietarst
2 Are tea and coffec contrandicated mn tte diet of tle adulty Wlat 1s

their value?
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)

How do chocolate and cocoa differ from tea and cofee$ In what eom
ponent are they stomlar?

What 1s the value of soft drinks?

Has aleohol any nutritive value?

o e

Suggested Projects
Examme your onn weekly menus Vhat food adjuncts did you inelude
m your diet? Vere they used judietously ¢
Fxamme the menus or recipes of a culture pattern different from joure
Are fool adjuncts similar or dissimilar from yours?

—

e



CHAPILR 17

700D HAZARDS, TOOD T'ADS, AND 1"00D
PROITICTION

Although advances m publie health have heen stk
mg withun the I1st half century vigilant wateh 1s neces
sy to mamtan safe food standards  Laws and law en
forcement ageneies st today as v protection to the
Ametrean public  Another factor which governs the
e1ting pattern of ow eountry 1 food fads and fallacies
In spite of the present I nowledge of nuttition etroneous
eotteepts re prevalent thioughout the country  Sound
cdueation by reputable authorities seems to be the hest
method 9t present to coml at the harmful effects of Llind
acceptance of food fads and fallacies

In diseussing foo 1 1n relaticn to health the assumption 1s nat
urally made that 1 normal mndinidual plus ndequate diet equals
health  However at times an apparently adequate diet maj
actualiy rosult moall health and may direetly or mdirectly enuse
diserse  Lecause of 1 food sensitivity or allergy (Chapter 41)
gestion of 1 fo d may result m an undesnable reaction of vary
mg degrees of severity  In this instance the mdividual nd not
the food 15 to blame or the food may 4et as 1 vehicle for un
friendly orgamsms or worm mfestations or the food itself may
be miected as m brtulism ptomames or m £irod porsoning  T'ood
mm be contunmated during the process of manufacture unless
proper samtuy preciuty ns e tiken and the eontamnation
may b human ¢ r environmental

Food Hazards

Typhoid fever in the past mote than 1t present caused grave
coneern Today we know 3t em be contineted only through
carddessucss m the «bsery mee of gocd simtation such as the
disposal of hum i (vereta Carelessness here ean result 1 un
dergronnd secpage to wdlls streams of water or other water
supply and thaely eause syread of the disease  lhere may be
mmproper suparvision of the typhmd carner the mndividual who
constantls hithors the typhord baallus i his ntcstinal traet
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withonut active sign of the disease, and who may never have had
typhoid fever himself. This has resulted in more than one out-
hreak. Typhold earriers should be kept from contact with any
food supply, Variows types of dysentery may become prevalent
in a locality because of water supplies contaminated by human
sourees.

Tuberculosis, human or bovine, may be eontracted from the
ingestion of infected food.

In recent years many states have passed sanitation laws gov-
erning milk production. These Jaws require that all milch eows
reacting to tnbereulin test be destroyed. Pasteurization is rap-
idly becoming compulsory. This practice and clean herds are
beceming effective weapons in the elimination of at least the in.
testinal form of tubereulosis in man, which is of bovine origin

Undulant fever and septic sore throat may be acguired through
milk as the cavrier of the disease organisms. Such milk is con-
taminated by the infeeted cow or the infection may come direetly
by contact with the animal Hself, Undulant fover with its recur-
ring attacks and debilitating effect is a serious handicap of long
duration. Milk may also be contaminated by the careless hﬂndlé{r
who may bestow typhoid, diphtheria, scarlet fever, or po]iomy.eh-
tis-causing organisms. Again, the importance of the pasteuriza-
tion of milk cannot be overemphasized. Even though a herd a'nd
handlers are inspected periodically, there exists the possibility
of contamination between examinations.

Meats may be infested with tapeworm, and when eaten 'Wl'thl)ﬂt
proper eooking, infestation of the gastrointestinal tract iy prob-
able. Pork is not infrequently infested with a small, round para-
sitic worm known as trichina which, as it migrates fmn_z the in-
testinal traet into the museles, gives rise to a grave clinieal con-
dition known as trichinosis, in which the reaction is severe and
frequently fatal. .

The products of baeterial metabolism are anot{wr source 0
food contamination. In this gronp belongs botulism. 'Th?hi(;;
ganism {Bacillus botulinus) under anaerobic conditions (lg w -
no oxygen is present) grows in organic matter and pro u}fe «;
toxin. No change in flaver warns of its presence, althong: fm
formation takes place and may cause bulging of the can of €

= is
{aminated food Ths bacillus cannot grow in acid foods, but
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found oceastonally m nonaeid foods such as eanned meats corn
beans asparagus and peas Unfortunatelv while the organism
15 killed 1 the etnmng process spotes (or undeicloped breill
eneased m a1 shdl) may have formed These are heat resistant
and mav eseape the first coohing  Tater they develop and re
lease an 1etnve orgamism which m turn produces more of the
toain This 1s why the afore mentioned foods particularly 1f
home eanned should he brought to 2 brisk boil after the ean1s
opened before the food 15 even tasted The reheating destroys
anv newly formed orgamsms and their tonie secretion  Botulism
fortunately 15 rate todayv beeause of modern vacuum process
eanmng methods  The mortality n botulism 1s high  The onset
of svmptoms 1s fiom eighteen to thirty six hours after mfection
and includes either severe gastroenteriec or nervous system up
sets or both

Ligotism 15 another example 1n which bacterinl metabolism
causes 1 toxin - This disense 15 caused by ingestion of *‘spurred’”’
re or rve on which the fungus parasite Cleviceps purpurea has
prown Anesthes1a and recurrent convulsions are the symptoms
of this disorder

Food poisoming may oceur as the result of the presence of
baeilh of the paratyphoid group (one of the mtestinil groups)
This mfeetion produces diirrhea vomiting abdomimnal pun and
fever 1 from sin to twenty four hours after partahing of the
infected food Such contammation may occur in any type of
food Summer heat eauses bacteria to multiply rapidly and the
need for additional eare in the handling of feod during this
season must he emphasized

Many eases of food poisomng are m no way traceable to n
feeted food 1t are eaused by some temporary physical or psy
chie maladjustment ¢n the part of the eater Only when a group
of mndiiduals who have partaken of the same food are stmilarly
affected c¢an one assume that the fault hies m the food eaten

Alamy gastromtestinal attaehs qre erroneously ealled ptomaine
poisonmmg by the laity A ptomainz 1s 2 breakdown produet of
mtrogenous maturial (a product of bactennnl achion) In general
and fortunately by the tune meat has 1eached the stage where
this type of decomposition exists 1t 1s ostensibly unfit for human
consumption  The mechameal chinging of bacteria to meat and
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the resulting entrance of the baetena into the gastromtestinal
tract, 15 not ptomame poisomng m the correct usage of the term

A third group of diseases results from the mgeston of foxic
substances, not of bacterial origw, m plants which are not 1
tended for human consumption  Posonous fungt have been mis
taken for mushrooms, the root of the water hemloch, or monls
hood, has been mistaken for horseradish, and the young shoots
of laurel for the wintergreen which they resemble

Shellfish may be rendered unfit for food it taken from econ
tamnated water Durmg the sprwming season some fish should
not be eaten

Certain alkaloids, posonous t6 man deivelop m foods, for e
ample, the inerease 1n the solanin of potatoes during sproutmg

Ocecasionally aceidental poisoming oceurs Toods may be
1oasted or dried mn eontact with coal grs which contuns usenc
Antimeny may be absorbed by foods ftom cheap cpamel lmed
contunets used for storage This 15 especrally true of food hn
mg high tartarie acid content Tead water pipes, tinfoil old
fashioned tin cans are all possible sources of lead posonmg
Today tin cans are conted with lacquer so that no chemcal ac
tion can affect the food, and can contents may, therefore be Jeft
1n the ean after openmg

Faod Fads and Fallacies

Tood f1ds and fallicics are rampant At o time When health
efficiengy and economy are important, 1t becomes mereusmé’lé'
necessary to sort these out from the scientifically aecepted foo
facts and disemd them forever Clever advertising needs m1
telligent understandng as a weapon of reststance Nezther food
fads nor fallacies hate support mn seentific fact

Tood fads and fallzeles are closely related, m fact, some male
no distinetion between them A food fad, however, sugg,;ests ’:
temporary pattern of high popularity, whereas a food ;n)] '\dez'“!“
usually considered 15 a belef about foods » hich 1s b fet S
{rom one generation to another Nether 1s based upon fw] ol
4 fallagy m1y owe 1ts beginnings to a lughly celebrated ot‘rt

Food fads often suggest that one o1 two foods v Mben m‘:\‘x\::s
all’ for anythimg that ails the mdn ydual  Datrasagant pro

1ally 2
are made concerning foods Of cowrse no foed 1s especinily
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henlth food *’ Thery food contributes to the health of the
normal indnidual  Txeeption must e made for these who have
digestine absorptine or metabolic derangement or who suffer
from speeial fcod 1diosyncrncies or food alletgy  And for the
purpose of human nutrition “‘every food 1« pure when no in
Jutious ingrehent has been added m the processes of manufae
ture storage or distribution when no spoilage or deterrorntion
has taken pliee and when no elemant of dietary importance hns
been removed from the materals produced by nature * No
puticular food ¢ huilds up resistanee  ean  purify * the blood

breal up 1 eold’ or cure msomma ’’

One of the greatest perpetrators of food fads 1s the pseudo
serentist e 1s ehiractenized by s interest 1 selling his par
ticultt product Ile may desetibe and discuss vatious products
In referring to reputable reseireh concerned with a4 problem
which he thml s 1s similar Often the resenich 1s quoted out of
contest «1 undue emphasis 1s given to a specific finding  As the
pseudo ser ntist may use 1 voeabulary rich 1 scentifie terms
(though the mistakes 1n such usage are not ensily detected by
the lnvman) be 1s able to persuade the gullible to accept the
food fads he advocates Some of his elaims may be based on
half truths whieh «nly seive to mal e them seem more plausible
to the lnyman  However 1t must be hept in mind that the
pseu 1 serentist dous not write £ir ethieal professional journals
nor does he present papers at conferences or eonventions spon
~ared by reputable scientific organizations

The fads whieh may aetually be harmful re those which con
trol diet patterns The vegetarian diet wlnch conttns neither
milk nor eggs wil) undoubtedly be deficient 1n protem of high
inol gical value

Those who do not comine starches and protemn because one
digests 1n alkalme media and one 1 aeid have only to study
physiology to know that few foods are pure protemn or stareh
Tocds ire mintures of foodstuffs—and what 1s more when pro
temn breaks down 1n the body 1t vields pritieally one half of
its weight as enibohydrate (see Chapter 5)

With the nereasing emphasis upon ot estty  perhips those de
siring weight less e the most fertile sl for food fads  Iow
cver any easy way for rapid waght loss will of necessity mvohie
4 diet whiel 1s nct properly adyusted  Of all diet fads protably
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those designed for werght loss are most dangerous (sce Chapter
22) Tor the inteligent person, the subjeet of ‘ol wood
diets”’ can be dismissed with the single word DON'T!

That food fallactes or superstitions were deeply mgramed 15
evidenced by the answers to a questionnare sent m 1932, ashing
parents and teachers of elementary school cluldren mn fourteen
states 1f they belicved that fish improved the bram  Tifty mine
per cent of the parents and 32% of the teachers sud “‘yes”
Pethaps the hnowledge that no one food 1s specifically a bramn
food 15 more general today than then, but the current prevalence
of food fads 1s proof that the American publie 15 still gullible
Such an idea probably arese from the fact that there are phos
pholipids m the bramn and that thete 1s phosphorus n fish But
so there 1s m other foods

There are those who believe that water with meals 1s harmful
or that 1t makes one fat It 1s true that large quantities of coll
water used to wash down mouthfuls of unchewed food are not
desirable  Water, however, m moderation 1s advantageons It
helps digestion by faciltating the miung of the gastrie jmee
with food Twenty miutes after drmking 1ee water, the
stomach’s temperaturc 1s agmmn that of the rest of the body
Thus 1s the same time intersal for 1t to reach body temperature
after drinking a hot beverage Water has no calorie value

Common ““table salt’’ 15 accused of bemng responsible for e
cer, high and low blood pressure, tubereulosis Bright’s disense
gray hair, and baldness

Cream, cheese, and butter have been eredited with bemg the
eanse of deafness and pasteurized mulh with bringmg about
heart lesions w chifdren, fasting has been suggested as ? eurg
for cancer and both mlk and alummum coohmg utensils ad
vertised as the eamsatiye factor These claims obviously =\lr€
known to be false by one tramed 1 nutrition, but, unfortunately
toa few have this information

Physical work 15 reputed to require extra meat Two ge;’leé‘:
twons ago screntists disproved the idea thit muscle “?T el
manded protem Carbohydrate 1s the fitst source of body s

Rich foods are mdigestible! How frequently one hears ote
sud Digestibibty or indigestibihty 1s a question of cogzljse e
ness of utiization Therefore, fats are very hgestible
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digestion 15 another maiter  T'ats do delny digestion and fat
foods are usuilly compact and concentrated, henee, they do take
longer to digest  This tume factor 1« a matter of no concern to
the normally healthy person It may, however, make 1t prefer
able to Inmt excessive fat for small children and those with 1m
pared digestion

Red meat 1s not less wholesome than white  As a general rule,
coohed fruit 1s no more digestible than raw  Most fruts are
perfectly digestible 1n the raw state when ripe  Unripe frut 18
not posonous but 1t 15 digested more slowly than the mipe fruit
where the ecatbohadrate (stnreh) has tuined to sugar Starch
requires coohing to be effcetively handled by the human body
Bananas are very well handied even by small infants

Milk and sea food may be caten in any ecombmation and no
difficulty will atise (af the food 15 unspoiled) unless some allergy
or temporary disorder cxists in the mdividual

Seeds do not ecause appendicitis, cheese and milk even 1f
boiled, are not canstipating, clear coffec 1s not less harmful than
when sugar and eream are added, garlic has no therapeutic
value, ete  The number of food fallacies 1n this country are end
less  Iach commumty each family has its own In the past,
miny of these fallaews were based on trial and error feeding
methods, many were acceptable 1 the hght of the knowledge
available at that time However, today we refer to them as
‘“old wives’ tales »

With 2 wide varety of foods from whieh to choose, why 1s
there such concern ahout food fads and fallacies® The following
of such praetices may have advirse effects upon the mdiadual
If there 15 a limited amount of money for food evpensrnie un
neeessary iems may be purchised  This may result m m un
Lalanced hudget so that there are insuffiercnt funds for necessities
other than food DBy belevmng that a certam food or combina
tion of foods will provide all that 15 needed, 1 nutrients, the
mdinidual may actually be eating an unbalanced diet, a diet
lachmg 1n necessmy nutrsents  An mdnadual who becomes a
zealous food faddist develops an unwholesome attitude toward
food He also may hne a tendency to believe that he can treat
himself by eating the so called “‘health” foods if “‘he doesn’t
feel well” mstend of securing competent medical attention It 1s
wise, therefore, to sceure imformation about foods from reputable
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CHAPTER 18

NUTRITIVE NEEDS IN PREGNANCY AND
LACTATION

The health of both the mother and the fetus has been
shown to be affected by the nutritional status of the
mother The mother often enters pregnancy m a state
of poor nutrtion Thus she must mprove her own
health 1 oider to bear a normal healthy child The
diet m pregnancy, which 15 easiy adapted from the
basie diet, emphasizes an 1ncrease 1n proteus, vitamns,
and mimerals  Calories are not nereased as much pro-
portionately as the other nutuients. Lactahion makes
even greater demands on the mother

It has been said that the capaeity for reproduction is a fune
tion of the well being of the ammal, and that dietaries which
affect the general well bemg ether adversely or favorably will
affect this funetion m a ke manner In other wotds, the abiity
of an anmimal to reproduce and rear young successfully 1s a ert
terzon of fitness and vigor In fact, the nutritive value of 2
ration may be appraised hy the number of healthy hiters of
joung which can be rased while the mother feeds upon it

The effect of good mutmation on fertiity of ammals has long
heen recognized As early as 1921, sows on an A defictent det
were repoited to give birth to malformed offspring Later re
ports deseribe pigs without eyeballs, with eleft palates, hareliys
aceessory ears, musplaced hidneys, ete  In 1940 Warkany and s
co workers weie able to show that defierency of tiboflavin was
mmpottant They produced abnormalittes tn one liiter, could pl]‘e
vent 1t 1 the next, produce it agun 2t will, indreative that the
diet jured the offspring rather than the mother

Any dictary defierency, whether 1t be deficiency of Vitamms
munerals, protemn, or total ealortes, will have 1ts mfluence u;}w‘z'a‘:
fertihty Vitamm deficiencies operate in yvarious ways, as
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Y een pomted out under that discussion Vel ester expresses the
1dea when he sys *‘reproduction 1s not the function of the gen
erative organs alone but of the whole orgimisin  the well being
of the entire ammal 15 of determming mnfluence * One vitamun
L 15 spearfiealls designated as the antisteriity vitumn and 1t
15 needed for the reproduction of certmn amimnls  Its speeifie
place i the human being 1s not proved 1ts effectivencss m pre
venting repeated abortion having heen hoth confirmed and de
med In addition to vitnmin T extreme deficieney of vitamins
A B C or of essential fatty acids has heen shown to result i
sterthty of anmmals

One of the several amport it studies earried out to determine
the effeet of diet on pregnaney was that by Dr Iarry Tbbs from
the Department of Pediatries of the University of Toronto

Brieflh 2 group of pregnant women found to have very poor
diets were dinided mto two groups One group of 120 women
on poor diets and with low mcomes were followed during the last
half of pregnaney a4 controls for 90 women on equally poor diets
and low incomes who were supplied with milk egps cheese
oringes ecanned tomatoes wheat germ and vitammn D eapsules
and who were mstrueted 1 the type of diet necessary for preg
naney  The observations made throughout pregnancy durng
con lescence and upon the baby showed a striking difference
The 1meidence of mysearriages premature births and stillbirths
the number of infections i the mother and her general con
dition both mental and physical were much better m those who
recenned the extra food Changes in the blood of the mothers
guen extra food gave evidence that they were 1n better condition
during the stress of pregnancy The general condition of the
babies horn of mothers who recenved the extra food was much
better than the condition of those born of mothers who were left
on therr poor diets The meidence of illness among the hahies
was much greater 1n the poor diet group

While 1t 1s well recognized that there are many faetors m the
suceessful outcome of pregnancy 1t seems reasonable that proper
nutrition will nsure a more optunum general eondition of the
mother which will possibly prevent or 4t least mimmize the
compheations which oecur in pregnaney The tired depressed
and phisieally poor women m the T'bbs study (Table 45) with
P13t history of 2 high percentage of complications were poor ob
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stetrical risks But even in four or five months of proper feeding,
this eondition was greatly improved and the outeome of preghancy
was not only better than with these who were left on their poor
diet, or who ate what was termed a ““good diet,”” but resulted in
a lower rate of complications than they had experienced in previ-
ons pregnancies.

Other stndics on methods of evaluating the nutiitional status
of mothets and infants have heen carried out or are in progress,
data are accumnlating,

rre ek

Fig 56 —Photograph of twa puppic .o 3 from
weaning on the same diet, defictent ir st rich
the offspring of a mother fed during Tother
in vitamins A and I and containing haring
of puppy < (right) was led on a i 1ckets
oatmedl as the ecreal It wilt be notec oL

ST D e Erom ohient” Sene: .

Bur ke has reported on studies carried out by the Departmm'xf
of Maternal and Child Iealth of the Harvard School of Pu'bhc
Health in conjunciion with the Boston Lying-In Flospital
Earlier reseavch dealt with 216 women and their in.fﬂ{xtc sub-
sefquent reports were concerned with 68 younge‘x' sxblmg,ts 0!'!;
to 57 of the original 216 women Extensive th?tary hmo?}fe
which gave a picture of the average daily food intahe fcu'The
latter part of pregnancy were obtained from the women o
histories were cavefully cross-cheeked to reduee all errors {0
minimum

Burke found the following m the 284 cases )
was ‘good or excellent,’ 955 of the wfants were in goo

«YVhere the diet
d or ex-
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cellent physical econdition at hntly, m contrast when the ma
ternal diet was ‘poor to very poo1,’ 6% of the nfants were n
the poorest phvacal eondition at birth (this means that the m
fants were stilborn or died m the neonatal period weie pre
matutc or funetionally mmaturc ot had 1 marhed eongenital
defect) 27¢% wqre mn a1 fur condition at birth and only 8% wete

1
ZPa

Fig 57 —Diagrams to sto vy the rclation of tie nat rn 1 anl f tal circulations
(From Iogert Nutrition anl Ityslcal Fitn sx W 1 Sdauniers Co)

m good or exedlent physical condition She further diseussed
the differences m birth weights ind buth lengths of infants 1
the three dictary categories

As a concluding thought Buike suggested that “the fetus may
suffer far more quickly and with less maternal disturbance than
¥ generally apprcemated  when the mother 1s malnourished
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This thought gnes an entirely different concept to the mother
fetas relationship  Many young mothers and mothers to be are
of the opimon that the fetns develops nermally at the evpense
of the wother Instead, 1t 15 suggested that the fetus jtself may
suffer considerably 1f the mother 1s malnourished

TABLE 45
DiET 14 RELATION T0 COMPLICATIONS IN PREGNANCY

Complications During Pregnancy

BUPPLEMENTED
COMPTICATION PUOR DIET l GOOD DIEY

Anenyz 28 6% 16 1%

Tovemin 76% 34%

Threatened misearnage 84% 11%
Misearriage §0% ]

Premature birth 80% 229
Btallbarth 34% 0

Breast abscess 30% 119
Obstetrician’®s Rating of Patient During Pregnancy®

SUPPLEMENTED
POOR DIET{ _GOOD DIET

Prenatal period Good 64 91

Poar 36 2

Labor Good 76 97

Poor 24 3

Cony alescence Good 88 %

Poor 2 4

Whole course of pregnancy  Good 66 94

Poor 34 6

*The obstetrician was Unaware of the dlet group to which each patient
belonged

Thus the logieal diet m pregnaney 1s the normal diet of the
mother enriched to permut her to produce another hfe without
sacrifice of herself Table 48 mcludes the recommended allow
ances of nutrients of the National Researeh Council This 18
compared with the allowances recommended for the 28 year old
reference woman These allow ances are based on the assumption
that the mother comes to pregnaney m a good nutritional state
If she 1s malnourwshed, or suffersng from a eonityoned uluimf
tional deficiency, 1t should be corrected during the first ha ndos
pregnancy before the fetus makes excessne nutrenal detna .

Table 49 weludes a basie menu pattern for pregnancy ‘;:e
lactation The basie diet for a 25 year old woman s used as o
foundation (see Table 74), and modifications are made to m
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the recommendations of the Nitional Researeh Counedl  This
diet 1s Jower n ealortes than the recommended allowanees  The
difference m ealories however can easily he met by the addition
of extra portions of the foods histed mn the dict or those foods
that are of concentrated calorie value

During the first half of pregnanes there 1s no merease 1 meta
bolie rate and no ealorie merease 1s necessary i faet at 18
undesirable 1f the woman s weight 1s essentialls normal  After
the fourth month more rapid fetnl dexvelopment ealls for an n
creased ealorie mntake until just before delnery when there 1s
20 metabolic merease and an appronimate weight merease of
15 to 20 pounds

The diet of the pregnant womnn should contun adequate
amounts of protemn of high lnologreal 1alue milkh eggs and meat
T speaaally amportant 1s the calelum phosphorus and ron intake
In regard to the vitwmins as we have already sud » deficiency
of v one of them 1s highly undewirable At this time supple
mentation of the normal diet by eod ver ol or some other souree
of vitamuin D 15 necessary 1f normal struetural development 1s to
take place

While during pregnaney 1t 15 important that the diet shall be
adequate and the health of the prespeetive mother optimum at
must be remembered that health habits of 1est exereise bathing
seremts of sparit are 1l factors which may play 1mportant roles

At no other time 1n hife 1s the duly quart of milk so necessary
as when the mother 1s carrying her ehild  The calelam need 1s e
creased at this time and 15 to 2 gm daily 15 the preferable intake
This eannot be accomplished without the 1nelusion 48 4 miimum
of the quart of milk  In addition 1t will be remembered milk
will contribute phosphorus and vitammns A B B, and protem
and this quart wall help proteet agumnst defieiencies of these vitn
mins By meludng eream soups custards cocoa ete 1t will
not be diffienlt to consume this amount

The daily 1nelusion of menat or fish mereases the level of intahe
of protemn to the duly optimum of 80 to 100 gm  Diets 1n preg
naney 4re no longer restrieted in protan to reduce kidney work
There 15 no sound basis for such restriction except 1 certam
toxemias which oceasionally develop Such compleations as the
toxemias are outside the seope of this discussion of normal preg
naney  Protem restriction 1s harmful m normal pregnanes  The
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inclusion of fish onee or twice o week inereases the jodine intake,
which is desirable (sce disenssion of Todine in Chapters 10 and
13), because, with the added strain of pregnancy, thyroid ab-
normalities may develop., Liver contains many dietary essentials
and is effective in preventing the development of anemia, often
a complieating eondition in pregnancy. One or two eggs a day
add phesphorus, sulfur, some jodine, Jecithin, vitamins A, B, and
D, iron, essential fatty acids, and fat in o finely emulsified form
which is readily digestible.

It not contraindicated, the whole grain cereals should be used
in preference to the highly milled ones, The tendency toward
constipation (due to pressure of the enlarging unterns on the in-
testines) may be corrected by cereal roughage, and good use is
made of the vitamin and mineral content of the whole grain
products For the same reason, liberal amounts of green, leafy
vegetables and fruits should be consumed cach day. Two ser-
ings of each should be routine procedure.

A plentiful amount of liquid, especially water, will facilitate
the work of the kidneys in eliminating certain metabolic end
products and should be the practice unless definitely eontra-
indieated,

The disturbances manifested by nausea and vomiting in the
early months of pregnancy result, according to one theory, from
the incomplete establishment of the eonnection between the em-
bryo and the mother. These disturbances are not due to d_‘s‘
agreement of food or to digestive upset. Usually inereased in-
take of carbohydrate and decreased intake of fat, and S“}ﬂ,n"
and more freqnent meals with a light breakfast before nsm%
will result in greater comfort Pyridoxine in doses of 10 to §
wg. has been used with some suecess in the control of‘nnuSE?
Tf the vomiting persists (*‘pernicions vomiting'"), medieal ar-
viee shonld be sought.

The craving for certain foods during pregnancy When
satisfied only after basic essentials have been snDF)lffﬂ' < be
the basic needs have heen met, the dietates of appetite maj'"m
followed as desired, with precaution against z.m“’ﬂnfedh “"“!:-ts
change. These eravings, or chance nnpleasant sights or t :‘;'gtu o
it must be remembered, have no effect upon ”1,9 developﬂt\; o on-
superstition as to ‘‘markings’’ of old wives’ tales o the

should he
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trary I 1t had, few elldren wonld be borr physteally perfeet
There 1 1o nerve eonneetion hetween mothet and eluld, hut onls
an exchange of soluble matenials through the placcnta and um
biliea]l cord  These two structures develop dutmg pregnaney to
supply stiuetural matcnal and oxygen to the fetus and for the
removal of waste

About the thud month of pregnaney the development of the
fetus 1s complete, and it lies maide a elpsed membrane, com
pletely fillmg the mmside of the uterus  IHere, as an aquatic anl
mal, the ehuld hves m a world all its own, shielded and proteeted
to the utmost degree, until delnery

CGomplications 1 Pregnancy

Pregnancy 15 a normal, physiologienl funetion and under most
cireumstanees proceeds to term without complications When
abnormal eonditions anse however speerd] treatment must be
mstituted dietetically and medieally

“Morming sickness’ (a mild toxemin) appears m about 50
of all pregnancies In the usual type of vomting little altera
t1on 1n diet composition 1s necessary as hreahfast gh m carbo
byvdrate and eaten m bed will usnally offset the condition  How
ever af 1t persists throughout the day high carbohydrate meals,
<maller mm amount and eaten at more frequent mtervals, may help
to control the vomuting If the vomuting becomes pernicious
food by mouth 15 withheld for twenty four to forty exght hours,
and mfusions of normal saline and of 5 to 10% glucose are given
The total \volume required will depend upon the degree of de
hydration of the patient usually 2500 c¢ or more If a hetosis
15 present, msuln and glucose are sometmmes given  As food
tolerance returns the patint should be pumitted to eat what
she desires, rather thin to force a planncd diet upon her  After
the acute period has passed the diet can be rcadjusted  In the
meantmme, eommercial vitanuns and minetrals may be used to
DPrevent deficzencies

Eclampsia (eonvulsne seizure during pregnancy) m muld or
severe form may be a complication of pregnancy Dietary con
trol 1s a matter of debate Some authorities contend that protemn
should be sharply curtmled, others say that 1t should be in
cereased, and still others maintain that 1t should be left at normal
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tamn how closely his mtake approaches his requmement  With no
change 1n clothing, the difference n weight of a baby before and
at the completion of nuising 18 a neastie of the food ingested
Other criteria of adequacy are satisfactory weight gain, happ
ness of the baby, and s sleeping haluts between feedings

The noumal infant weighs 6 to 7 pounds at buth doubles his
weight an five to srv months, and triples 1t by the end of the
fitst year There should be steady weight gan of about 4 to §
ounces weekly, 6 to 8 ounces 1n the first six months, and 4 to 6
ounces m the second s months If the mother’s mulk eonld be
produced with peifect efficiency, there would be mmediate need
at pattuettion (1f the chuld weighed 7 pounds) for appromately
350 extra calonies daily mn her diet, as can be seen by the cal
enlation 7 pounds x 2% onnces of milk per pound x calone
value of 20 calories per ounce of rmtk

TABLE 47
AsK ConstiTueNts oF HoMAN Mirg
TER CENT
Caleum phosphate 2387
Calewm sulfate 228
Calelum earbonate 285
Caleium silicate 127
Potassium carhonate 2347
Potassium chloride 31203
Potassium sulfate 833
Magnesium carbonate 377
Sodium chloride 2177
Ferrze oxide and alumnum 037
100 00

Considering the normal weight gam, 1t 1s found that dunng
the first mounth the daily requrement of the mfant will be
roughly 500 calories daly, durmg the second month 600 calories
durmg the third 700, and so on (see Chapter 21) The food re
quivement of an Infant is 1oughly three times as great per nnt
of body weight as that of an adult

The productton of mulk 15 not
There 15 disstpation of energy and
food material from the mother’s
more 1s miolved than smply meetmg the ba
Dxpermmentally, 1t has been shown that only 50%

accomphshed with efficrency
food value 1n the transfer of
et to her mik Therefore,
by 's requrement
of the food
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protemn 1s comverted mto nulk protem consequently for evety
gram of null protemn the mothar s diet must contun 2 gm of
food protemn  The protem value of human wilk s vamously
given from 125 to 2¢c—an werage of 16% protemn or 045 gm
protem per omnee x 17 o ounees of mill (71b x 21/ o07) = 788
gm of mil protemn  To obtan this extra 8 gm of milk protemn
16 gm of foed protemn must he eaten

The preewsors of the other eonstituents of mill are found in
the mother s blood s the end products of her digestive processes
There 15 cvidenee of 2 vitamun loss between the mother s blood
aud her il especinlly loss of the vitamm B complex  An m
ercase m vitamim I comples 1s therefore recommended for the
mother s diet  Vitamin C of the miil 1s dependent upon 1ts con
tent 1 the diet  Unpublished datn obtuned by one of us
dicate that the mgestion of frwit betw een one and two hours be
fore the nursmg period 1ather than 1t mealtime assures an in
creased level of vitamm C 1n the breast milk 4t nursing time
Onlv 1y 2 more than adequate mtal e of vitamin C by the mother
ean the 1aby e ascured of his share Trom a 50% ncrease to
1 doubled mtake 1 suggested Unless the child 1s recenving a
fish Iner 011 the mother s liet should eontain such 4 supplement
te assure optimum bone development n the child It also has
a protective value to the mother herself 1nasmuch as some of the
vitamins A and D ot her food a1e diverted from her body use to
the mik she produces

To summarize the diet durmng laetation must have a etlone
mtahe up t 0% greater than the diet at the end of pregnancy
(One ealorie 1s nulk requires approvimately two ealornies of
fo d) It must also have higher protemn level especially of foods
Fawmg high sulfur content inereased ealeium phosphortts and
ron and an mereased vitamin mtal e These requrements will
Te met 1f the det contams tasieally cach day one to one and
one 1alf quarts of milk 4 generous serving of meat or fish
(Inver twice o weel  one o1 two eggs cheese a glss of oringe
<t grapefrmt jmee (200 ce ather fresh frozen o1 canned or
the pulp equivalent) two vepetalles other than potato 2 see

nd fruit 1 generous serving «f tutter or fortified margitine
and 1 eerenl anl eerenl product both prepared from whole gram
or 1 ccrenl remnforeed with wheat germ or one of the  enriched °
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flours or cereals As a dietary factor not as medication the in
cluston of 4 fish liver preparation 1s 2 wise preeaution

The mereased need during lactation 1s mdieated by comparing
the values recommended by the I'ood and Nutrition Board
{Tablle 48)

I actation mv be mftuenced by factors i addition to the basie
hiologieal himitation and adherence to 1 dietary regime of hugher
ealorie protein and vitamim mtahe

Adherenee to this dietary should bung favorable results hut
1t must be remembered that psyehie influences have tremendous
foree T'reedom from worry sufficient rest happimess general
relnxation and good health habits are essentinl

Breast feeding should be eontinued 1f possible at least until
after the sinth month and may Dbe continued until the seventh
or eighth month  The exaet time will depend upon 1 number of
factors the milk supply health of the mother and child and en
vironmental conditions W eamng 1s preferably done gradually,
over 2 month s period

When the ¢ mined feeding 1s bemng carried out the amount
of food reecenved from the breast must be determined in order
to caleulite the amount of supplement necessary for adequate
feeding

TaBLE 49
ADJUSTMENT oF Basic DIET (TABLE 74) FoR NUTRITIONAL NEEDS OF
PrEGNANCY
PREGNANCY
{LAST
Fo0D BASIC DIET TRIMESTER) LACTATION
Mk s hole 2 cups 1% cups 61 cups
414 1 1 1
Ment poultry fist 4 ounces 6 ounces 6 ounces
edible portion edible portion elitle portion
Bread and cereal whole 4 shices G shces 6 slices
£ra n or enriched
Potate cooked 1 small 1 small 1 small
Vegetatle green leafy 1 cup b cup 1, cup
or vellow
Vegetable other 21, cups 21 eups 2 cups
Frut etrus 4 fl oz or 41l oz or 81 oz or
1 serving 1 serving 2 servings
Frut otler 2 servangs 2 servings 2 servings
Butter or fortified mar 3 t) Jespoons 2 tablespoons 3 tablespoous
gar ne oils

These diets do not meet tle recomn ended dietary allowances for calo
Calories may be obtained eas ly fro additional an ounts of foods listed nl:evse
OF other foods such as desserts cream OF concentrated sweets
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Review Questions

To what food nutrients should special attention be pard dumng preg
naney ¢

Wineh of these nutrients have been found lacking in the diets of young
people today?

What are the sssumptions upon which a diet during pregnancy are
based?

What 15 the modern theory 1n regard to protemn intahe dunng preg
nancy aud 1ts possible connection with eclampnaf

Xs there meed for calome inerease in the diet of the mother duning
lactation?

Is there need for calorie increase in the diet of the mother during
pregnancy ¢ If so, what causes this increasef

Should the smount of any of the food nutrients be increased durmg
lactatron? If so, which ones?

Are there any other factors which may mfuence mulk productiont

W hen should the preparation for lactation begin?

What are some of the comphications of pregrancy and how may thes
affect the diet of the mother?

Suggested Projects

Adpust vour own menus 1w terms of the suggested menn pattern 1
Table 40 for a diet i pregnaney Do jou have difficults mcluding
all the necessary foods mn vour daly menus? What are some of the
wa}s you adjusted your mepus? VWhat 1e the total ealore valse of your
menus 1f you were to include the “‘extras ’ Jou Itke and the fpods 1B
Table 49% Vould your weight be affected$

Interview someone Fou hnow whe 1s pregnant Eialuate her menus 12
terms of the information jou have learned Last the problems she
may 1ndicate that she has in including necessary foods 3o her menus
Interview o physician  Ask htm (or her) about the supplementaty
vitapups and minerals he prescribes for s patients whe ave pregoant.
Are these 1n addition to foods which will supply the amounts recom
mended by the National Research Counenl?



CHAPITR 19
TIL TELDING OF INI'ANTS

The nutritn ¢ needs of the mfant are the same whether
he 15 breast fed or formula fed A guide for ealenlating
the formula on an mdnidual basis 18 discussed  The
need for modifientions of that formula and alternnte
forms of milk nre deserihed 1 detml T aods are added
to the wmfmt’s diet during the first year  Possible
methods of serving these foods are suggested  The en
1uonmental aspeets of feeding which are also mmportant
are deseribed Tattmg the feeding of the mfant nto
the dulv routine of the mother <o that 1t 15 a naturat
process whether 1t be formult or breast feeding 1s 1m
portant m mfant feeding

Breast feeding of infants 1s the preferred method during the
first s1x months  Rarels 15 there 1 clild who cannot tolerate his
mother s milh  With a cooperatnely planned program by the
physiczan and mother 1t has been estimated that at least 85%
of women ean nurse their babies for at least a few months

Gurlee mn s 1935 Chieago study found that m 1 series of
9449 halnes 48 5% were breast fed and m this group the mot
tality was 11 per thousand In the group where theie was
mived breast and bottle feeding the moirtality was 5 times 18
high and m the completely bottle fed 1t was 10 times 1s high
Of course one must recognize the factor of mtelligence and sant
tation an the figures for bottle fed habies

Breast feeding has the advantages of requuing no medifien
tion of the mlk 1t obviates the danger of contammation and 1t
15 less effort fox the mother It dccs mterfere with the mother s
free time 2nd where this 15 2 hudship to the point that brest
feeding might be discontinued the use of one hottle feeding
1 day may be adopted  In mability to produce mlk aetnve
tul erculosis or other dis 1s¢ eondition utifienal feeding must e
nsed  During wfancy  whethar the feeding be utifiensl o
naturil the sehedule outhned Iater n this ehaptar should te
olserved

As has bean pantel ont m the precedmy chapter 1n the see
tion on I ictition the appronmmate fod requirement for any

263
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fant ean be calenlated The amount must be sufficient to per
mut 2 steady weight gam of from 4 to 8 ounces weekly after the
firtst i1l loss i weight has occurred A slow steady gam
15 desirable  The best eisterion of proper feeding 1s this steady
weight gam coupled with a happy baby (one who 1s not restless
o1 wrritable) whose recovery from mnor ulments 1s rapid and
who has bouts of neither di1rrhea nor constipation

Complicated formulas have been nsed 1n the past when breast
feeding was mpractiecal Today, greatly sumphfied formulas feel
the child s adequately

As i the plhnming of diets for the 2dult eertun requrements
must be met  The approsimate enlorie need 1s of first considera
tion and for the normal growing infant 1s indicted below

Murhn * m discussing the normal processes of energy metal o
hsm emphasizes the multipheity of factors coneerned mn buld
mg up the energy requrement of au mfant (Table 50)

lasLe 50
Basal metabolism 60 calor es per kilogram
Actrv ty metabol am 77240 ealories per kilogram
(12 40¢% of basal)
Loss by feces GO0 90 calortes per kilogram
(10 15% of basal)
Dynamre actron 60120 enlones per kilogram

(10 °0% of basal)
Growth (10 209 of basal) 60120 ealortes per kilogram

*Alurlin I nlocrinology and Metabolism I Appleton Century Co

At the White House Conference on Child Nutrition m 193°
the total calorie mtake of normal growing mfants of diftercnt
ages was aveiaged fiom findings i the hterature m terms of
need for twenty four howms as indrcated m Table 51

The caloric requirement 1s 10ughly 2¥, to 3 times that of t};e
adult on a weight basis  This obiionsly 1s due to the cttrelr)neti]
fgh growth rate The cluld on the 2erage doubles his “:zr
weight 1n 5 months and triples 1t by the end of the first 53¢
during which trme he has grown 8 to 10 mches height

In the first weeks of hife the need 15 120 to 100 enlones gﬂr
kilo per 24 hours At 6 months 110 to 100 at 1 year 100 t<‘> 32
ete  Assuming a baby of average pirth weight of nrm:lm e
kilo (7Y, pounds) nnd assuming normal devclopment an ”1;1 .
the total rough caloric requitement for 2 24 hour period V
thit shown iz Table 51
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Tarre 51
= aar — TATORTES
1 month 500
2 months 600
4 months 700
6 months 800
Y montha 900
1 vear 1,000
2 vears 1,200

1t must be remembered that chldien differ. They cannot be
fed from a set pattetn  Intelligent interpretation of specifie
needs 15 one of the seerets of suecessful feeding
The second consideration 1s the protemn level The protemn re
quuement 15 directly proporitonal to the growth rate  (See
Table h2)
TABLE §2

RECOMMFNDED DAILY ALLOWANCES FOR PTOTEIN, FXPANDED FOR
THE GROWING PERIOD

PROTEIN IN GRAMS® % or
———r | piETARY
TOTAL PERKG  PERLB | CALORIES
§1BJECT AGE 1 2 3 AVERAGE
TPrematuret 1 week to 1 month 6044 2728 17
Premature} 1 week to 1 month |43 5044 2320 15
Premature 1 to 3 months per 4433 2015 13
Full term 2 daysto 3 months [Kg 4433 2015 13
All infants 4 months to 1 year 4030 1814 13
Toddlers 1 through 3 years 40 (4229) (1913) (13)
Preschool 4 through 6 years 50 (3325) (1511) (13)
School ~ through 9 years 60 (2621) (1210) (12
School 10 throngh 18 years 70 (2218) (1008)  (11)
Youtls, female 13 through 15 years 80 (1815) (0807)  (11)
louths male 13 tirough 15 years 85 (2017) (0908)  (11)
Youths female 16 thraugh 20 jears 75 (1614) (0706)  (13)
Youths, male 16 through 20 years 100 (2117) (1008)  (11)

. * utrition
ures in
nces in

. e basls
. Wood
cea}

1 ren gture Infants weigling 00U grams and over

Lxamination of the composition of humar and cow’s milk
(Iable 46} mdicites 1oughly a double amount of proten n
cow s milk  In the past modification included dilution of cow’s
milk to half value m order to bring this component down to a
comparable protem level  This 15 no longer the practice The
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two protemns ave different m stiucture  Protems of malk are of
two kinds  lactalbumm (whey protem) and easem or enrd
piotem  Lactalbumm has been thought to have gieater nutmtre
value, probably due to its hugh eystine (a wulfur contamg
amino acid) eontent The protem of human mitk 1s 10ughly 66¢
Inctalbumm, cow’s milk but 156 Whether o1 not this 15 the
complete answer s not clear, however, the fact remams that
wmfants fed a higher level of protem m the form of cow’s mik
do betfer than those whose protem percentage 1s that of humay
milk  (Recently, evperimental work has been reported sug
gesting the two milk protems are of equal value for mamtenance
of the normat adult Tius needs confirmation and estensuion mto
other types of use ) The custamary fevel of 2 to 25 gm of pro
tem m the form of human mik and 35 to 45 gm when fed as
cow’s mutk 1s satisfactory (or, roughly, twice as much when pro
temn 1s from bovine soutces) The figure, 4 gm protemn per hilo
gram, 1s easy to rcueember This 1s the amount of protem sup
plied by V3 eup of mulk (32 gm per quart 15 approumate value)
The value of 4 gm of protem per kilogram represents not far
from the 10 to 15% of the total calone level suggested for
adults

34 ko baby x 4 gm proten per kalo = 136 gm
protemn

34 kilo x 120 calosies per halo = 408 calories

136 gm protem x 4 calories per gm = 54 protewm
calonies or 139% of the calorie need

The foregoing, Table 52, tahen from Levine's discussion of “Pro
tein m Pediatries,”® tabulates the range of protem allowances at
different age levels The range is from 11% m the teen ager ©
17% for the prematme infant

The fat m the diet of the mfant supphes from 30 to 4055 o
the calorie need  Were 1t not for this concentration, the child’s
calorie need would have to be met by too great buth  When
tolerance to fat ewsts the lesel may be reduced to 20%, but
unless absolutely necessary a level below this is borderhme for
adeguacy of fat soluble vitamus and essential fatyy aeuds ’”‘;
fat level of mik from a maned herd 1s approumately 3 5¢% Suc
malk 15 preferable to that of higher fat content (Jersey, Guern

0¢p of
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sey)  On a weight basss this 1s ealeulated to be approximately
the same as protem—4 gm fat per kilogram of body weight

The fat of human milk 15 1n the form of finer globules than
that of cow s milk  ITomogemzation evaporation and drying
accomplish the same effeet hence such milks are somewhat more
ensily digested

The carbohydrate caloric proportion 1s approxmately 50%5 of
the total  Milk alone wath ats earbohydrate content at a 5%
level would not be sufficiently high ealorieally to yield this per
centige of ealortes  Since human milk has 25 more earbohy
drate thin cow s milh 1t 15 logienl to supplement by this means
Usually 3 to 5% carbohvdrate 1s added mahmg the formuln
milk 8 to 10 sugar The {ype of sugrr added 15 4 matter of
preference

There 1s much diseussion as to whieh sugar 1s best m infant
feeding  As an editorsal m the Journal of the American Medical
issoctationt once stated  ‘The “styles’ i nutrition to which chal
dren are subjected wn the carhest periods of life have changed from
year to year somctimes m almost a bizarre manner’’ Lactose
sucrose maltose dextrose and dextrose maltose have all been
recommended from time to time by means of skillful advertising
The question of digestibility and absorption as well as the ealorie
value and the cost must be taken into eonsideration m making
a choice The chemical structure may be of mmportance meta
bolically Tor instance dextrose 1s blood sugar while galae
tose 15 a component of the fat constituent of nervous tissue (see
Chapters 3 and 4) It 1s concervable that sugars which require
breakdown before utilization and are therefore slower of ab
sorption may produce diarrhea  On the other hand this slower
absorption might facibtate better deposition of glyeogen, or
other factors of physiological use These arguments are used
for and agamnst the several sugars Unfortunately prior to the
twentieth century when lactose was 1 general use digestive
upsets were attributed to 1t and several elmieal experiments
were condueted which were interpreted to prove that lnctose was
toxie  Today we know that 1t 15 not and that up to 17¢% laetose
can be used with entire suceess m the nfant formnla  Laetose
would not 1e the natural sugar of milk 1f 1t were harmful to the
young of any speeres Nature would hardls make such a mistahe

13OA M A B » 1931
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Rut some prejudice agamst lactose still evists today  Digestue
upsets and failure to obtain response on o formula showld net
e attributed to the oue faetor of the sugar padding  The ap
parent disadvantages m the past were probably due to lack of
proper samtation and pastenrization  Other ingredints o
actual infection, esther withm or without the gastromiestmal
tract, must be considered

There 1s diffetence mt the density of sugats and the volume
for a given weight vartes (Table 53)

TABLE 53

1 ounce of vine sugar equals 8 level thlespoonfuls

1 ounce of corn <yrup equals 2 level tablespoonfuls

1 ounce of lactose equals 3 level tablespoonfuls

1 ounce of Dextri Maltose eguals 4 level table poonfuls
1 ounce of these sugars equnls 120 ealores {4 eal/gm)

The popula: ehoice of sugat today s corn sy tup, and the usutl
addition of cotn syrup 1s roughly 6% XKaro corn syrup is*
mnture of sugars Its composttion 15 §0% destrm, 2320
maltose, 16 0% dextiose, 6 0% suerose, and 409 mvert sugar
Tt 15 economucal, easily handted, and well tolerated

Dark cane molasses, with 1ts appreciable 1on content, selds
good amounts of vitamm B, some pantotheme acid, and some
sitamm By, and should pove o satisfactory vegetable sugw
It 1s the ciude sagar of the supgai cane The green lzbel brand
of Di’er Rabbit Molasses contains 1 mg of available won per
tablespoonful  Brown sugar and molasses are muldly livatie
and, as such, may be of value

A sunple and satisfactory startmg formula ealeulation s otie In
which flwd whole mulk (or properly diuted evaporated or dried
milk) 1s fed at 14% of the baby’s body weight and with sugar
added at approumately a 565 level  {See Table 53)

Should this formula not prove satisfactory, admstments (1
easily be made

a()nse 1l ean of evaporated mulk (13% oz) dafnted with “':
equal amount of water may be considered roughy cqmll to ‘“‘Zn
quart of fud milk as 1s one cup of pov dered nnih made up

a one quart volume with water

The preparation of the formula 1
above assures the ¢mld of an adeguate wad

n the manner suggested
er ntake Water ¥
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very mmportant in the diet of 2 child It should be supphed 1n
amounts equal to 10 to 157 of the child’s weight (varying of
course with weather, whieh mfluences loss)  The 34 kilogram,
or 3400 gram (7% pound), elnld wall have 1 need of from 340
tn 310 c¢ watur dmly  The flurd level of 476 ce 1s sufficient

Dehydration 1s always a serous condition but espeernlly so
the mfant  The onset mny be madions the ultimate effect
diamatic and tragie Water 1s an mtegral part of every body
cell  None ean continue to function normally m the presence of
madequate wata  The mnfant has Leen an aquatic ammal hefore
Inrth e 1s espearlly prone to depletion  When a formula 1s
prepued without the use of flnd milh—from evaporated or
dried milk—the amount of water added 1n 1ts preparation should
he sueh that the cluld s water need 1s eovered

TABIF 54

Farmtra CAICUIATION DaTh

14% of 3400 gm (34 kg) — 446 ce milk
muk has ealorie value of npproximatel;
0~ calories per ce 476 x 0 = = 333 caloriey from milk
Tle infant & need 15 3 4 kg x 190 eal per kg
34 120 = 4GS calones

408 - 333 = "0 calone defiesency
5 of 476 cc — 238 or 24 gm sugar
4 gm x & edlori per gm — 96 ealort s from sugar
3% « W 4 3 cal ries a leeway ot 21 calories

(4¢¢ sugar would 1ave yielde1 "6 calories

That tlis is & good starting point can be shown by determinations of
the calore ratio
47€ e mulh ut 3 9fc average protewn viell — 1606 or 17
gm of protemn
17gm 34kg — 5gm protemmjer hg
1" gm > 4 eal per gm = 63 protein ealories
€S calones 18 ap prozrmately 15¢% of 430 calories

Sumlar caleulation 1ndie ites yield to be

1} gm fat—opjroximately 5% gm par hy —40¢% of calories
48 gn]l earbohydrate—approximately 14 gm per kg —45% of
wlories

This formula sitisfies the water need—water at 10 to 15 of
body weight
109 of 34 — 340 ec water
15 of 34 — 510 ec water
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The flmd level of 476 15 sufficient

The composttion of this formula 1s readily adjusted by ad
ditional water, altering the sugar level, removing soms of the
cream fiom the milk, adding powdered milk, or, m rare cases
the addition of eream

In caleulatng the formula 1t 1s mpoitant that the oplimum
weight of the mfant be used rather than the aetual weight 1f
this 1s Tow  The nutritne needs of the underw eight infant are as
great as those of the normal~he has the sime orgame muscle
mass, only acipose tissue 1s lacking Ml 1nadequacy Testlts m
slow growth and dexelopment, 1riitabihty, deerease n resistance
to infeetion, speeific deficiency conditions, anema, and so forth

Prolonged undernutrition 1s a serious matter The ealone
outgo 1s greater than the miake and body tissue i3 drawn upon
The carbohydrate stores are first utihized, then fat stores are
drawn upon When fat 15 burned to a pomt representing 60
of the total calories, the ability to oxidize 1t 15 Teached and
ketoss results

When the subeutaneous fat 15 gone, the mfant becomes emacs
ated and the protein of musele, blood, and other organs 15 draws
upon The blood protemn falls, the blood yolume 15 decreased
crrculation 1s 1mpared, and all organs are affected The tem
perature falls, edema results, the heart becomes weah, and the
mfant may go mnto shoch Diarrhea and vomitng are not m

frequent

TABLE 55
SrrRonG MEMORIAL HoOSPITAL SCHBEDULE
MILK ! CORN SYRUP CALORIFS
AGE ! 0z 78BS 5
Under 1 mo 15 13 (or f oz) 200
1 mo 18 2 710
2 mo 22 2% 460
3 mo 26 23 %0
4 mo 28 3 210
5 mo 29 3 810
6 mo 30 2 740
7 mo 31 1 610
8 mo 32 0 610
9 mo 32 0 610
10 mo 32 g 540
11 mo 32 s 610
12 ;o 2 of corp syrab

\Whole pasteuris: Ts 31 to 127 of body welgnt plus 5%
14 20 od 1zl
Whole pasteurized milk

Sugar s decreased arou
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deereases qs other focds add then ealories to the total  See
Tables 54 and 55

If the vitamm and mineral eonstituents of a pint of milk are
cheel ed agminst the child s needs 1t will be scen that the sug
gested basie formula 1s adequate exeept for vitaming D and C
and for iron A fish o1l and o11nge Juee or a commeteinl souree
of uitamm € are introdueed mto the child & diet mn today s
practice hefore the child leaves the hospital  As for the iron
nature has provided for the low iron level of malk  As was
pomted out under the diseussion of iron and pregniney iron
15 stored 1n the Iinver of the fetus 1n sufficient quantities to ey
the elld (or anv other mammal) through the normal nursing
period

When evaporated milh 15 used 1t must te remembered that
1t 15 essentinllv double strength due to water removal 7% pro
tan 79 fat and 10 earbohydrate W ater must be added as
diluent

Speeinl products of which Lactum 1s but one may also be
used  This 15 1n evaporated whole mlk Dextr: Maltose formula
adjusted to the needs of 2 full term infant The enlorie ratio
is 1€€¢ protemn 34¢¢ fat and 50% earbohydrate In usage some
phvsicians prefer to start with 2 1 2 (milh water) dilution for
the first weeh with 4 shift over to the standard 11 dilution
thereafter

If cost 1s not a factor one of the prepared foods such as
Similte or another similar product of which there are many
maj be used Similiec 18 2 modified milk product espeerlly
prepared for infant feeding made by homogemzation of tuberen
Im tested cow s milk (e1sem modified) from which part of the
hutter fat has hecn removed and to which has feen added Inetose
cocornut <11 eorn o1l olive o1l coeon Jutter fish hver o1l con
centrate aseorbie a1l and thinmine

Diluted with an equil amount of wter the eomposition 15

Ft 34
Carl t drate 655
Prote n 172,
M rerals 038%
Mo ture 87907,
Cale m 007¢%
Pto florus 005

) calor es jer oz
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One quart so diluted contans

Vitamin A 2,500 UST
Vitamin D 400 USP
Thizmine 025 mg
Riboflavin 096 mg
Ascorbic acid 50 mg

The 16 oz (pint) ean may be used with any 1olume of water
desired  Such a product 1eduees formula preparation work to 2
mummun, supplies the need for cod liver o1l mn early months
and 15 proteetrve agamst wron defictency I'rom this standpomnt
the cost, approzimately three times that of a similar ean of plm
evaporated milk, 1s not as gieat as 1t secems Such formulas, 1t
must be remembered, wsually require supplementation with
vitamm C

The use of aerd nulh, protemn milk, and of mlk substitutes
may be necessary The aerd and protemn milks are sometmes
used 1t digestive distutbances, and the mlk substitutes re used
m allergy The acid milks ave usually partly defatted or
shimmed milhs which hive been acrdified by lactie aerd, ertrie
aeid, otange juiee, or lemon ymee The addition of the and
produces a finer and therefore a more digestible curd To 8
thoroughly chilled formula, 85% Iactic aeid may be slowl
added with eonstant stirting in the propottion of 4 ¢ ¢ to 1 quurt
Tlus tresults 1n a fine suspension of curd which does not settle
out on standing Too mueh acid, too warm mik, or too rapid
addition of the acid, 1esults 1n separation of the curd wnd whey
If great excess of aeid 1s added, the curd s redissolyed  Orange
Juiee 1n the amount of 2 oz to I quart of mulk will produce pric
tically the same fine curd

Protem milk 1s nnlk enriched with protein It ean be obtuned
commeretally or 1t can be prepared 1t home by adding curd
to whole patly defatted or skim hquid milk The eurd may be
prepared by coagulating whole null with commerei1l renmn
(1 quart of nulk at 200° F to which 15 wdded 2 Junket tablet)
1he curd 1s colleeted and drmned thiough cheesecloth and thent
1ubbed through a fine stramer nto lactic acid mitk {1 pmt)t
1t 15 then struned agamn, and the yolume 1s made up to 1 q“«‘;r
with boiled water A higher protein level may be obtaned bY
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the addition of Casee (caleium eascmate) or powdered shim mlk
lk may be remforeed with powdered miil to a doulle or triple
proten content

Qeeastonally 3 baby will chow scusitinaty to cow s mulk and
substitution 15 necessuy  Sometmmes such 1 child will tolernte
evaporated mull or  Inpotllergic mils wlhich have had then
protemn structure altered by heating  If neither of these suffices
soviemn milk 1s probably the most satisfactory substitution
Commereil sovhean products such as Sobee are avaulable or
the mill mayv he prepared from the soybeauns at lesser cost  The
protemn of the sovhean (glvemun) 1s of high iologieal value n
contrast to most vegetable protemns  The soybean milk 1s pre
pared by adding to the sovbean meal more than enough water
to saturate it This xs allowed to stand for two hours and then
five times the volume of boaling water 1s added and the mnture
15 boiled for ten minutes with constant stirring It 1s then
filtered through a fine eloth The flmd obtained looks not unlike
cow s milk and has 1 composition of approximately 4% protemn
18% fat and less than 1% carbohydrate The addition of 2¢
vegetable o1l (such as Wesson or olive o1l) and 5% earbohydrate
(Inetose glucose or cane sugar) makes this = satisfactory milk
<ubstitute

Tl e formula £ Sobee pow der 1s

Boybean four 61%
Olive ol 19%
Arrow root starch 9%
Dextr1 Maliose 6
D caleum ptospt ate 1%
Q01 um ellor de 1%

By diluti n 1t tecomes 28¢5 fat 42¢% protan 4 1% earbo
hyvdrate and 19 salt

Mull Soy  another soy bean preparition (an evaporated hquid)
has 4 eomposition of

Soybean flour
Soybean ol
Dextrose

Buerose

Cale um plosptate
Sod um chloride
Cale um carbonate
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When diluted accordmng to direetions, 1t y1elds

Protein 30 %
Fat 39 %
Carbohydrate 44 %
Ash 10 %
Caletum Ca0 018%
Phosphorus pentoxide 025%
TWater—~20 cal per ounce 877 %

The actual preparation of the formula is mmportant If
pastemrized mulk 15 used, the mull 1s pouted from the bottle
(after careful outside eleansing) mto a pan and brought to boil
ing with eonstant stirring, and held for three to four minutes
at boiling point. Tt 15 then cooled quickly and the scum remored
It 1s diluted at this pomt with cool boiled water, 1f dilution 15
necessary, sugar having been added to the water After thot
ough miang, the formula 1s poured nto clean, sterile bottles 1
correct amounts for single feedings, sealed, and stored m a cold
place until just before feeding time, when a bottle 15 removed
and warmed to body temperature

If evaporated milk 1s used, 1t need not be brought to boihng
as evaporated malk 1s already sterle The sweetened, sterile
water 1s added to the nulk as 1t comes from the can, and stored
1 bottles, as above

If dried milk 35 used (Khm), 1 part of the powdered milk to 4
parts of stenle, sweetened water 1s mised and stored It has the
advantage of supplying adequate calories at any hqumd lev el

Dureetions for acidification or protemn remnforeement have been
grven earlter 1 this chapter

Bottles and mpples should always be washed thoroughly, m
mediately after each feeding

More recently, ternunal sterthzation of the formula has gamed
wm popularity Details for this method will be found in the Ap

endin

? The lives of many premature mfants are saved tod1y by the

care they recenve When hospitihized they are 1solated 1n ar

conditioned rooms maintamed at constant temperature, ﬂﬂdk":e

fed with great care In most instances the baby 15 too “Cﬂﬂ ‘;’
take the breast or the bottle, and a medicine dmpperv or Dth‘ecr
type of fecder, 15 used Breast milk from the chid’s mo 1])!5:
or from another source, 1s usually av ailable It 1s now poss:
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to buy {rozen breast mitk If 1t 1s not a5 ulable 4 modified milh
1s prepared  Usually only water 1s given during the first twenty
four hours Thereafter, at two to thrce hour mntervals, dilute
milk 1s fed, 1 dilution up to 1 part mik and 3 parts water the
first few dave as tolerated, with mncieasing pereentage of nulk
up to the usual formula or a 57 glucose solution, mayv preeede
anv miik for the second 24 hour perod At the end of this time
milk may be gradually added to the glucose  Acidified milks are
also frequently used for ‘‘the premature” as are dried malh
formulas which have the advantage of high nuintne value and
low bullk In <imple decrease mm dilution  The recent use of
purced meat has proved useful as 2 formula addition

Levime* has suggested formulas for feeding the premature
baln (Table 36)  Thev serve as well to demonstiate range and
possitnhities for formula preseriptions

TARLE 56
} ruMUIAS vor FEEDING PreMat pr INFANTS PFR KI10GPAM OF Bopy WEIGHT
AND In PFreFNTAGES OF DIETAPY CAIOPIES

t [ CARBG
MR QU AP waTEr _PPOTFIN | FAT I MYDRATF| our
VL e M €c oM | ¢ aM | Te|GM | o | orlrs
Hunan 18 022 7 67 50 129 43 1%
Con s
Wiole m 13 50 30 13 35 27 178 60 190
Lactic aerd 140 6 48 16 55 41 129 43 120
Fsaporate § n 6 50 48 16 55 31 129 43 1%
Tovlerel balf
<himme}
(Alacta 18 11 1T 60 20 22 16 194 6% 1720

Other conditions rise 1 which diet modific ttion 15 temporarly
nceessary  Vomtimg freguently sccompamies 4 munor npset
This docs not necessanily mean that food shonld be discontimued
but that the temporary deercise of total mtake may be helpful
Plenty of water should be offered and the ehild under no eir
cumstances should be forced to ¢t If diarthea oecurs the
food should be stopped and witer gnven  Iecding should be
resumed slowly  The diarhey maiy result fiom 1 formuln too
high m earbolivdrate o1 too lugh m fit In atha ease et
manent adyustment must be made  Comversely constipation mas
somctines be correeted By nercase m these food constituents

*J A ML AL 128 283 1945
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A diet high m sugar and low 1n protem 1s a laxatnve diet  Qne
low 1 sugar and high m protemn tends to be constipatimg  Sugars,
m general, have a laxative effect, some mote so than others
Dextrose 1s lughly fermentable, but 15 absorbed quickly 1n the
upper part of the intestmnal tract and has, therefore, the least
laxative effect Lactose 1s slowly broken down, 1s slowly ab
sorbed, offers the greater chance for hacterial decomposition, and
has the lnghest laxative effect The malt sugars vary eonsider
ably, depending on then composition

Undetnoursshment m an mfant may be due to an 11l adjusted
formula, msufficient mtake, or to metibohe disturhinece Ther
apy consists 1n determining the cause and making the necessary
adjustment The overweight baby may need a decrease m fat or
carbohy drate mtalke, or in both

Any dQigestive upset which 1s more than transitory, and which
does not clear with stmple adjustment, requires the attention of
the doctor to determine the baste, physreal cauge

Lqual division of the formula into the approsimate number
of bottles 15 routine unless the e¢hld mdieates a preference for
more or less at any meal Starting with six bottles of 244 to 3
ounces ech, adjustment 1s made 1n accordanee with total volume
and number of menls until 4t one year 1t has become 3 bottles of
8 ounces each  (I'or example see Table 57 )

TABLE 57

<
AvERAGE NUMBER oF INPANT FELDINGS PER DAY

VOLUME OF EACH

AGE FEEDING NUBMBER OF FEEDINGS
(MONTAS] {0z ) v 24 HOURS
1 3 g
2 4
4 5 Z
6 6 4
8 7 H
10 8 3
12 8

e s

The formula 1« mereased 1n volume and strength <1epcndmg:‘)(lll
growth and satisfaction of the mfant, the dngestzbzht}ls znd
utilization as mdieated by consistency and number of s(og e
gastric effect Approximately 50 to 100 calotics will nee I
added ecach month—or by mercasing the milk approt
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17 ounce for crery 5 ounees m weight gun, leaving the sugm
value unchanged

No two baines rcaet exactly alike to the same focdmg plin
ind no defimte rules can be set up  Common sense must he nsed
m makmg adjustments  1£ & baiby takes fiom cholee a little
mote than the ounces that may have been ealeulited at one food
g, and a little less at another, thei¢ 1s no teason why he should
not do so

In the “‘self tegulating schedule now bang used by some
pediatrierans both the time mterval and the amount consumerd
15 left entiey to the preference of the child  ‘The ehild 15 fed
when he cties—presumably beeause he 1s hungry  Usually aftet
a few weehs a fairly constant schedule as to both time and quan
tity 15 established by the eluld  One ehild for example, departed
from the widdy used 61026102 {feeding program to a con
sistent one of 5912 5 & m the first weehs of Iife

A plam milk formula should always be supplemented with
orange juice and cod hiver oil from the first month

Cod liver 011 mny be given as early as the end of the first
week  The amount given will depend upon the potency of the
ol used, potency varies widely One fourth teaspoonful 1s ap
proximately 1 gm of o1l and 3ields 1500 US P umts of vitamin
A and 150 L SP umts or more of vitamin D 1n a good grade of
ol Dosage 15 preferably begun with 10 drops the first day and
mereased by 10 drops each day until the quarter teaspoonful
dosage 1s reached At 2 months the dosage should be slowly
mereased to a half teaspoonful daly, at 4 months to three
fourths teaspoonful, at 6 months 1t 15 frequently inecteased to
a full teaspoon The teaspoon level yields about 7,500 to 10,000
umts of vitamm A and 750 to 1,000 umts of viamin D This 1
roughly double the recommended need for the ehild

When concentraies are used, a standardized dropper accom
panies the bottle This dropper yields approximately 50 drops
to the dropper Simmce concentrates are roughly 25 tines as
potent as the fish o1l dosage 35 less TRoughly, one drop 15
cquivalent to 1,000 IU witapun A and a propottronate amount
of vitamm D Dosage, therefore, 1s from 3 to 7 diops daily,
agun 4 gradual mercase in number of drops from one to mas-
mum desired 15 preferable to 1mmcdiate use of the maximum
amount
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Orange jmce may be added at the end of the second or third
week  From one teaspoonful of juice a slow ncrease may be
made until 1 ounce (2 tablespoonfuls or 6 teaspoonfuls) 1s bemng
gnen by the second month I'resh, frozen, or eanned orange
Juice are equally satisfactory At the third month 3 tablespoon
fuls should be given, and at the fowrth month 4 tablespoonfuls
ete  (See Table 58) Siv tablespoons or 3 ounces, equyyalent to ap
prosimately 50 mg vitarmn C, may be continued thiough elld
bood If the Jwce 1s not well tolerated, tomato may be subst
tuted, but twice o1, better, thrice the amount must be grien
Tour times as much 1s 1equired 1f pineapple Juice 1s used Sup
plementation by commezcial ascorbic acd must sometunes be
made 1f a deficieney of vitamin C 1s to be prevented Too great
a bulk of fruit yuice may displace other dietary essentials, md
this must be guaided agamst

Pediatricrans differ m the order i which they recommend
additions to the diet, and the babies do equally well The sug
gestions below represent only one order which may be used s
peeially 1s this true mn regard to meat, egg, and wheat The
child’s own need o1 response may also be an nfluencmg factor

Cereals may be given n the second or third month Any well
cooked cereal may be used, 1f 1t 1s stiamed to lemove eoarst
particles Long, slow coohmg (1 to 134 hours) m a double boiler
to soften the stazeh grams 1s wmportant (see discussion under
Cereals, Chapter 8)  Salt shonld be added to the cooking water
to brung out the natural sweetness of the cereal and to msure
palatability without the addition of sugar The cerenl mwy be
thinned at the time of seiving with some of the formula One
teaspoonful twice daily, with gradual merease until at 5 moI}t_hS
the baby takes 1 tablespoonful twice daily, at 6 months 2 table
spoonfuls twice daily, and at 9 months 4 tablespoonfuls t\ncle
daily, 1s a satisfactory schedule of feeding Due to the sex\;l
tivity which some babies show to wheat some physieians wi 7
hold wheat ccreals until the child 15 approsimately 6 mont

1d
° Egg yolk At the age of 3 months egg yolk from hard cg‘fﬂ;i‘:
egg may be added to the haby s diet 1f this 15 the pmwcecauses
attending physiein  Agan  the possibiity of allergy s
some to withhold egg until after the first srx months ’l‘het 1116 o
for the early meclusion of egg volk 15 to compensate for the
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1ron content of milk, and so prevent the occwirence of anemia
Jegmming with o gquarter teaspoonful of cgg yolk, the amount
should be mercased gradualls untid the entne jolk is tahen
0r, 1f prefared, the yolk may be made mto a custard, using
formula as the milk, and the custard may be fed separately or
added to the formula  Thom 1 to 4 eggs weehly may he given
dunng the fitst year

Vegetables n1¢ wsuallyv fed at the end of the third or at the
beginnmg of the fourth monthk  They should be stramed until
the cnd of the first year After the first year they should be
scried ns diced vegetables  The usual direetions for cookhing
vegetables 10, m a small amount of salted boilng water, should
be followed The cooling water mav e used to moisten the
strained vegetables  As usual, the feeding starts with one tea-
spoonful and 1s meresed untit 3 to 4 teaspoonfuls are taken at
6 months  Buttcr or margarme i small amounts may be used
as seasomng  Care should be taken that new vegetables are not
added to the hist too rapudly  Sufficient time should be allowed
between additions to make sute that no allergie response will
develop from the new vegetahle

Fruit 1s added next At 5 to 6 months of age a child may have
coohed, stramed frmt daily—aprieot, peach, prune, apple, plum,
or pear Baked or mashed raw banana may be given The
amount of fruit may be mercased to 3 o1 4 tablespoonfuls daily
by the end of the first y ear

At about 7 months the ehild may munch on dry toast (Melba
toast) or Zwiebackh  Clildien iifer n thar abihty and desire
to chew solid food

Meat 15 2 matter of controversy, until recently, 1t was usually
added 1n small amounts at around & months, beef, lamb, tuikey,
chichen, and hver, carefully broiled or roasted and finely
chopped  More recently, entire meat prepatations in both
puréed snd chopped form—Neef, veal, lamb, pork, beef heart,
and beef Imer—hate hecome avalable These not only have
heen effectively used 1n the early months of Iife, but when added
to the formula of the prematurc baby are reported to improve
DProgress  Dr Jeans thought ‘‘meats appropriately prepared
may be fed at any age ’’ Agan, small amounts are fed at first
(one teaspoonful), and one vanety 15 fed for a suffieient length
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of tune to rule out allergy  The amount 15 merensed raduatly
until by the eud of the first year 1 onnce (2 tablespoonfuls) 15
tihen  Meat 15 diternated dunmg the first year with egg—meat
thiee times weehly and egg 3otk four tunes weekly

TasLF 58

To tabulnte the foregemny, for coavemence, the meuu mught be

At 4 Months of Age

6 AN 6 oz milk

8§ AM 2oz orange juice

10 Av 3 tbs cereal
b oz mik
cod hver o1}

2rn egg yolk or vegetable
© oz mik

6rM 6oz mlk

10 pM 6 oz mulk

At € Months of Age
6AM 780z mlk
€ aM 2 oz orange juxe
10 ax 1 thy eereal
78 oz milk
eod liver o
Py 3 thy vegetable
egg yolk
78 oz nulk
[ 34 1 tbs cereal
78 vz mk
1 tby fruit
eod Yeer md

©

At 10 to 12 Months of dge
78 AM 23 tby cereal served with part of milk—
balance of 8 oz served in cup
Noon £ tbs meat
23 ths vegetable
23 tbs sumple pudding
piece exisp toast
8 oz milk
Mid py 3oz orange yuce nith cracker
530630 rM 3 the cereal (or vegetable soup)
3 ths frut
8 oz ok

The fish o1l or concentrate may be piven at any comvement (mE
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Thus, by the end of the first year, the eluld’s duet is complete
and fmther changes wall be mmnor

The time of weanmng from the breast, as pomted out m Chap
ter 18, will probably be wn the thud quarter of the first year,
unless premature weanng 1s found necessary It 1z desnable to
wean o child dueetly to a eup rather than to a bottle  Alternate
heast feethng and eup feeding as a means of weanmg s helpfil
i the establishment of future eating habits

A feeding schedule 1s mportant for the sake of the mother<
roubine and habit formation m the chid However, adherence
to any rigud schedule 1n the ently weeks of Iife 1s being abolshed
by many pediatricians  The cald who 1s allowed to adyust his
preferences in tune and amount, rathe: than having these set
forth for him, 1s usually the happier emld In the first weebs
ot Iife the elnld will usually be fed approzumately every four
hows around the elock On a four hour schedule the time for
feeding 15 usnally 2, 6, and 10 o’eloch 1 the morumg, and 2 [}
and 10 o’cloek m the latter half of the day  The actual schedule
will depend on the convemence of the mother and the preference
of the child  The baby must not disrupt the famly his, he should
tnke Jus place end add to the fanuly’s pleaswrc Tor the sahe of
contentence howeyer, sueh a tune plan will be followed here

Bj the end of the first month, or perhaps the second, the feed
g coming at 2 o’clocl 1 the mornang 1s omutied This miy be
done as soon as o satisfactory weight gam 15 established Most
childien will voluntardly omit this meal once the need for bl
ceases  Near the end of s months, the 10 o'cloch feedmg at
mght may be omitted, depending on the condation or the desire
of the child the

Cod Iiver oxl o1 fish o1l product may be given after any of
feedings, first as one dose, and later when the amount 1§ M
ercased as two doses 1f desired

Orange jwmce or other source of vitamun € 1s usually 8"';’;;
between meals at about 8 o’clock an the mormng It ’7“'“' 3
gnven alone or 1t may be diuted shghtly with water if (etsﬂ"fea
Tor some babies 1t may be wisel to grve the orange as par Oap-
meal instead of on an empty stomach Sowe b'xlbxt?:df:‘:m"c
parently sensitive to the orgame acdity of the undilu ra

‘ Al with other foods allergy

juice and may ‘ spit 3t up Also as e gumce from
may be present Care must be used 1n espressmg
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the orange  The o1l 1n the <} wny hve an arntating effeet on
the batv s tender slan At tomes this nntition may be mistaken
for an allergy  Careful waping of cluld < mouth after frmt Jutee
feeding or anv fecding 1s important

The cetcnl when 1dded 15 fed 2t 10 vy and later s moie 18
enven nlso at G 1y The veoetables and ¢z or meat are added 2t
21w and thus the ege and vegetables hccome the foreruuner
of 2 noon dimnax The frwt next mereases the supper meal 1t
€1y and the baas for the thice meals a day 1s 1t last estab
lished

Fract quantilics of food cannot Le planned to mect the clnld s
appetite Tudzment must be used i quantity of serving A nor
mal healthy elld wall satisiy lnmsddf within 1 reasonable time
Limit without foree o1 conning 1f modarte quantities of mldly
Bt palatably senconed rensonably attraetive food 1s served at
the proper temperitme 1 ussiness ovar quabity of food 15 un
desirable but the cluld 15 entitled to g od meals  ITe will learn
to hke more foods 1f eqare 15 use 110 their 1 1eparation

Cotumz 4 eluld th ¢t s pavch logueally had ard should nct
heeme a4 haint

At the end of the fitst vear the hill on a three meal 2 dnj
sthedule should be taling his vegetables fruits and cereals
unstrained  he should be eatmg diy erisp toast meat and esg
wmnd drimking mill - erange yjwee nd water fiom a cup

Water boled and ¢»lcd should be offered between meals
t] roughout the dav espuailly 1f the day s warm

The problem of mfint and (id fecding 15 an ever present one
and one upon which mnsy have witten  One of the most logieal
Qsertations heud on the subject was 1y Dt Aldieh when he
talked about  Anewnt Tt esses m 4 Scientifie Age He di»
cussed the ¢ffect oi the mipiet of the new teehmgues mn babv
eire on the child » an unt mechanism for m the newborn ehild
15 1 hving tepliea «f the first individut born so many centuries
ago  In the  ttamming  protess the (nld 1s under the compul
sion of two forets The fust 1s the dine to grow aecording to
his preordamed pittan—phvsienlly emotion iy and mentally
The sceond 15 the authort sty e routines of 1 seientsfic 1ge which
among other things tell the «inld when and how muceh to slap
nd to eat  1lus ficquentls 1esults m confliets which are not
really the baby s fault
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than nulk When the elnld makes chewmg motions, lumpy or
~ohd foods should be given—not before and not later

If a mothar obscrves her chuld emefully and intelhgontly, she
will find that autom tieally, 1f hie 15 well, he will sleep through
first s @ 4wt and thon Jus 101 vt feeding, and he will shift s
nap time from moermng to aftetnoon at just about the aceepted
time to go over onto the thiec meal sehedule  To lct these 1e
adjustments he naturil ones 15 certamly preferable to foremg
a change prematurely Yabies, Dr Aldrich contends, are ac
commodating sort of persons and adjnst readily if permitted
to do so 1 a logieal, natural manner

Review Questions

}numernte the adsvantages of breast feeding, those of formula feed
mg

Wht 1s rugar 10 <ome form added to milk in formula feeding?

What advantages does evaporated milk have in contrast to fresh milk
m formula mahing?

What supplementations does any nulk formula require$ At what age
are these sujplements added?

At what age are the first <olid foods given? Why are those particular
solid foods added?

In introducing sohd foods what precaution should be taken?

At what age should a baby recenve a full quart of milk daily?

What mas be <aid in regard to a ngid schedule of feeding vs a more
lenient one of eating 1n response to hunger?

9 What factors should gosern additions te the infant diet?

10 How does the metabohe rate of the infant compare with the adult?

11 How does the protein re juirement compare? Why?

-

2

-

e

PN

Suggested Projects

1 Intervien a mother of a voung baby  Obtan the formula that she
has been feeding the baly  How does tfe chld react to the formula,
what foods have been added and when were they added?

Intervien the mothers of several infants from b months to 1 year
¥ind out when foods were added to the dict of the baby  How dud each
ehild react to the addition of t!e nen fuod! What had been the child’s
physical progress in resject to his rate of growthf

Do jou hnow any infunts wlo were fel a formula composed of miths
otler than evaporated mulh? Wlhich product was used? Compare the
formula with the information in latle 5¢ for caleulating the usual
formula

o

o



CHAPTER 20
FOOD FOR CHILDREN

Nutiition 15 an mnpoitant factor 1 the growth and
development of chuldien Duting the pescliool petiod
the child develops museulasly and giows m height The
establishment of good food babits may begm to take
plaee at this tume The school child continues to grow
steadily IIs food habits should be cuefully super
vised as he may eat one meal a day away from heme
The nutitional demands of adolescenee are eveeedingly
high, howevu, sitiveys mdicate that the intake 1s hikely
to be deficient 1 many nutrients  Seveiral methods may
be used m evaluating giowth which 1s one of the major
mdications of good nutrition

A dseussion of foods for children seems to fall naturally
thiee groups the preschool child, or the child from 1 to 6, the
school child, ov the child fiom G to approwumately 12, the
adolescent, or the jears fiom 12 to 20 However, 1t must be
1ecogruzed that these are only convement classifications, nol
fimte  Many cluldien will not fit into specrfic categories anc
there 1s wide overlapping fiom one gronp to another m term
of growth and development and subsequent food needs Nl
only will the nutirtive requitements be considered for these three
periods, but the behavioral patterns of the ehild m 1elation to
food will also be reviewed

The food pattein of the infant durmng the first year of hfe
1s deseribed 1 Chapter 19 It will be remembered that the st
thiee months of pregnaney and the first three months after Inrth
represent the period of most rapid growth of the hfe of the !ﬂt
dvidual  Thus, there 3s the highest food requirement per W
of body weight during this time

After this time however, the growth rate diminis ¢
to the lowest level of chidhood, whieh 1s approximately 2 mﬂy
years of age The child may contmue at this platean for uszady
about two or three years The food needs per umt of om
weight are relatively low at thrs time  The rate of werght g3
and the relative metabolic rate are also at a low level

288

hes steaddly
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In early 1vcars the protemn mtake should be 1t a level of 3 to 4
gm per hlogiam of body weight or shounld supply roughly 10
to 1y of the total ealories  1lis proten should be of high
brolcgieal value  Milk 1s the protemn of fitst choice The chuld s
dict shonld continue to conta the liberal amounts of imlk whieh
had been meluded m s dict dunng infaney  (From 11 pmts
to 1 quart per dav sce Notmal Diet ) 1f this proves to be too
great m o bulk the use of powdered nulh added ta the smaller
amount of flusd mill  or the use of powdered nmulk in cooking
s praeticable The continued use of cgg and meat will supply
adequately the remunder of ammal protein  This will be sup
planented by eereals to mike up the required amount

Jewns 1 Jus Essentials of Pediatrics, summarizes the approx:
mate protemn and energy requrements of children in Table 60

The mipottance of protemn of high biologieal value 1s empha
sized by Stearns  She pomted out that during the period from
1to 3 slow hody growth takes plice The protemn needs are high
as 1t 15 1 time of changing body composition The musculature
sraws f11 more raprdly than the 1est of the body if the protemn
mtake permits such growth and development It must be re
membered that the utilization of protew by the body 1s de
pundent upon total energy mtake  This 1s especially 1mportant
during the preschool age

\part from prosviding the necessary nutrients the family must
establish good eating habits and healthy attitudes toward foods

TaBLE 60*
AGE ALFROX 1T AtTRUA WT AV PROTEIN AV OF
[§3:9] () {LB Y (oM ) TOTAT CALOPIFS
1 30 - 30 1000
2 34 2 37 11060
3 37 3 30 1200
4 40 36 37 1375
5 43 41 41 1500
6 46 48 48 1600
- 48 52 52 1700
8 50 58 58 1900
9 0® G4 61 2050
10 54 1 "1 2200
11 56 "8 ~8 2400
1”2 w8 8" 8 600
13 G0 % 9 2800
14 63 110 100 3000
15 65 1°0 100 3300
16 67 130 100 3500

lssenualn of Pellatrics reproduced with the permission
ot J " Llpmncott Comp, e
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m the chld during this preschool period  Vhen the child 1
approximately 18 months old, he may begm to show 2 decrease
mn appetite that contimues thiongh the second and third years
This deerease m appetite corresponds to the cimmshed growth
tate  Tequently the mother does not understand that this is
Itkely to tahe place She will coax the child to eat more than
he desues o1 needs and a battle over food takes place at each
meal  This action on her part may bung about eatng problems

The joung child, from 18 months to 2 years, may begn to
express defimte food preferences and likes and dishkes Some
motheis have 1eported that children ean distingmish between dif
ferent hrands of the same food As the chewing mechamsm be
comes more developed, meat becomes a fasorite food The child
may demaud tepetition  Sometunes, during the perrod of 1t03
years old, the traditional ‘“‘one quart of milk a day'’ has to be
modified A pint of milk may be easily taken and the remamng
pmt served mn cheese, or in cooling, such as custards or pud
dmgs  Mik fortified with powdered skum mulk will permit
hugher value with lower volume

The 3 year old ar the ¢ year old child may go on food Jags and
food strmkes If the adults ean overcome thew dishike for the
same food served daly for several weeks, this perrod will come
to its natural end Agamn, this 1s o time when adult standards
are thought best not to be 1mposed upon children At this g6,
desserts and sweets may be more desired and green Veé'e'“’m;
more aceeptable Raw vegetables are well hiked Many foo
may be aceepted raw and rejected if served cooked

On the basis of extensive work with many children, Low ezﬂ}llerl:;
makes many valuable suggestions about feedmg th? prese °°§
child  Some of thesc aie always tahe the child’s pomths
view, do not worty about the table manners of very young cﬁw
dren remember children prefer lightly seasoned foods, St“d!]/t o
child to lfemn how he prefers lus foads cooked, keep mei’ﬁ;en
comersation happy and cheerful gre children  choice be Tots
two fruits or vegetables and let them serve themseh esl,) \;Cd ot
of finger foods keep foods sunple, heep helpmgs sma e
the child ask for more serve spoon etlen foods n dSm ' nall
which are easy to pick up and mntroduce new foods 1
amounts, one at a time
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TABLF 61

RANGE OF AVERAGE WATER REQUIREMENTS OF CIILDRFY AT DIFFFRFNT AQFS
UNDFR ORDINARY CONDITIONS

TODY WT TOTA! WATFR WATFI
AGE (RC ) IN 24 HR (hG /2T )

3 days 30 210 300 80 100
10 days 32 400 480 125150
3 months 54 750 84 140 100
G months 73 050 1,130 130 155
9 monthe 86 1075 1,240 125 145
1 venr a5 1,140 1,300 120 135
2 years ns 1,350 1,475 115125
4 Years 102 1,00 1,800 100 110
6 years 200 1,800 2,000 90 100
10 Yenrs 287 2,000 2,440 70 85
14 vears 450 2,250 2,700 50 60
18 veara 540 2100 2,700 40 50

When the child 15 41, or 5 he observes what others eat and he
1s Likely to be mfluenced by group patterns He then becomes
less demanding and 1s willing to aceept foods given to him

The water mtake n carly childhood continues to be of impor
tanee In the Wiate House Conference Report on nutrition the
amounts i Table 61 are suggested

There 1s considerable difference of opinion as to the most de
sirable time to have the child begin to cat with the family Some
suggest that as soon as he can sit in 2 high chann he should have
one of his meals or part of 1t at least at the famly table This
of eourse, presupposes the mother s willinguess to tolerate untih
ness  However, llg suggests that eating habits are better estab
hished 1f the ehuld 1 fed apart from the family as late as the 2 to
3vear period She also ndicates that at 314, the child 15 often
reads and wants to come to a fow family meals If tins 1s the ease,
she thinks that breakfast 15 the best meal to start this pattern Tg
believes that from 7 on the <Juld becomes part of the family
group However most find 1t practicnl to have young emldren
cat with the famly at an emly age

Thus the peniad from 1 to 6 1s one of change  there are times
of 1apid growth with a subscquent dimmshed 1ate of growth
However 1t 1s also & pariod of museular dovdlopment  The nutrn
tive needs for protemn vitanuns and mmncrals are ngh, et the
appetite may be dimnushed  The elld asserts himself with re
speet to foods  The mother’s 1esponsinhity s to realize that how

-~
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and where the child eats is as imaportant & part of eating as why
he eats The establishment of good food patterns can take plac
during this period. As Ilg so aptly said, “‘Be ready to listen &

asaamaniadiInbd e een xe

ot e ey

~The Same Menu-
for All

DINNER
Brodled Mest Ball
Strun Beaas, Boked Potato
Bread and Butter, Lettuce
Baked Apple
Mik

Small Servings
for the
Two-Year-Old

Medtan Servings

for the
Six-Year Old
-~
Very
Generous Servings Lfé ;
for the y._/’

A
Ten-Year.Old % —~

‘Whelesome Food Simply Prepared
Suits the Whole Family

1ce
f Home Lcopom
~The stme menu for alt {Courtesy DBureau o
e 00 -Th United States Department of Agricuiture )

reed
the child  He often talks more sense than we reahze . Hi d! o
experience 1 eating as in everything else, but ont show
. o 11
sider for what eating expertence he 1s ready
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PROPER WEIGHT

— HEIGHT ~AGE

L
E‘l
‘/Ej
]

LUXURIANT HAIR ,

4 \%a
SHOULDERS SQUARE Er%%*

«——— BACK FLAT
MUSCLES FIRM

\ 4——!—— SPINE STRAIGHT

[

~«—YRUNK
i WELL PROPORTIONED

PN

LEGS S‘I‘RMGHT —_— /;
NOY BOWE

1——— KNEES Ti
WITHOUT BUMPING

e ..W_...l

e e
Mscies pame

i
. Ty _WELL ARCHED
[

- - il
, N o
E - Y ik

Fla 61 —The healthy chnd  (Courtesy California Fruit Growers Exchange )
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The period when the ehild 1s fiom 6 to 12 15 characterzed by
continued growth It may be relatuvely slow, however, height
and weight will progress steadily  Some changes 1n height and
werght should be discermble within each 3 month pveriod Itis
during this time that permanent teeth erupt and the completion
of ealerfieation oceurs  (See Chapter 14) Muscular develop
ment continuies, at flist an the large muscles of the arms and legs
and then n the small muscles

Usually at 6, and through the school petiod, the ehild exhibits
a large appetite He may be described as a “wonderful eater ”
He still has strong preferences and may refuse some foods Hon
ever, as he grows older, he hecomes more and more venturesome
and ready to try any food He still prefers simple foods, though,
and does not hke foods combined 1 unknown dishes Hig nutrs
tnve needs merease with lus age, and aie especrally high m pro
temn, calorses, vitamns, and mmerals The I'ood and Nutrition
Botd considers the needs of boys and girls together untl the
age of 10, fter which they designate different recommended
allowances

Numerous surveys have mdicated that the school child does
not 1ecerve recommended amounts of the necessary nutrients Ac
cording to Jeans, the nutrients most commonly found deficrent are
riboflavin, ealerum, thamme, and ascorbie acd In addition e
believes that protein and vitamm D deficiencies are relatiiely com
mon 1 childhood In a sutvey conducted by General Mils, ]”}c‘t
on the eating habits of 59,727 school children m thirty e
states (published 10 1951), 1t was found that 33¢ of the chllgrﬂ;
ate diets that were classified as good, 27% as fair, and 40/”{;:?’
poor  They found that breakfasts were usually poor and that -
dret picture was essentially the same m rural, small town, & :
wban commnumties when economic levels were not carlsldel“?‘()£
Dven though there 13 evidence to suggest that the nutrmu:lan
the school ehild has been improved durmng the past gemmr‘m
there 15 additional data which indicate that there 15 0 gmd
deal to be done m educating the child wnd his famly m reg
to s nutritional needs at this time

The school age ¢hild begms to assume the reSponlsxhllltlty;“f:;
many of s own meals for the first time  I1e may et u:xmumt.ﬂ
from home If there is a school lunch program m hlsuc}?ave any
he will become acquamnted with new foods and he w2
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socinl experiences 1 relation to eating e will have the oppor
tumty to express his own food preferenccs by refusing to eat
foods that are served If good food haints and good attitudes
about food have been established hefore the child comes to school
he will be prepared to assume these new responsiniities

If lunch 1s taken from home, or 1f the sehool child comes home
for the mdday meal the menus ean be planned to melude part
of the total day s nceds  In some eases the parents recenve the
menus from the schoel lunch a week m advance  This allows
the mother to plan the family meals so that there 1s no 1epetition
and 1t also affords an opportumty to edueate the school ehild m
the proper stlection of food away from home

It must not be forgotten that the after school snack may con
tribute neeessary mutnients  Tiequently this importaunt ““small
meal” 35 unplumed  As a result of haphazard selection hittle
but ealories may be obtrned  If only sweet foods or these high
m eirbohvdrate contetit are consumed the child s appetite for
Iis mmn meal of the day and one that contributes 1 large share
of mmportant nutrients may be dulled Thus the after school
suach and the evemng snack of usnally esten shonld be earefully
planned to contribute their share of the total day s needs

In many commumties today nutrition edueation 15 being n
tegrated nto the elementary school eurrienlum  Learning ex
Deriences are planned according to the developmental level of
the child  Tor example m the lower grades unfambar foods
are prepared and  Taste Parties e held 1t 1s theought that
the students might than try these new foods at home  In other
schools the students help plan the menus for the school unch
Anthmetic 15 taught by usmng real problems wath foods as 1llus
trations  Spelling 15 learned by making posters or writing the
school Tunch menus  Fialuition ¢f sueh progiams has shown
that attitudes tcward focds have improved and 1n many eases
better diets are eaten

The adolescent pertod 15 one of lighest nutritional requare
ments The onset usually occurs from ages 10 to 12 m girls and
from 12 10 14 10 Bons  Geronth s (tended 1 all divections at ac
celerates and contmues 1o a masunum peth of gam m about two
years  After this the growth rate dummshes raipulls  How
cver, during later adoliseence after the growth in height has
begun to dimunish there contimues 1 pertod of rayd growth of

'
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museles Thus, the nutitional needs are high throughout all the
adolescent years Table & demonstrates that the recommended
allowances of the Tood and Nutrition Doird suggest a level of
nutients to meet these eacessive demands

1t has been found that the food halits of the teen ager are the
worst of all groups A survey of the dicts of thirty three Me
Inaska famihes by Leverton showed that the mothers ate the
poorest et exeept 1 famibes i which there were teen aged
girls  Then the girls ate the poorest diets and the mothers the
next poorest

Stecle reported on the food habits of a group of New York
State children  Of all age groups, the adeleseent girl consumed
a diet that rated the poorest of all  Only 36 to 39% of the diets
met the recommended dietwy allowances for this age growp
The diets were lowest wm protemn, iron, thanune, riboflavin, mia
em and vitamm ¢ Calemm nas Jacking at all ages  The adoles
eent boys were better, as approvmately 50% of ther dets met
the recommended dietar; allowances Not only were the dets
madequate m essential nutrients but the menus reflected unde
sirable food patterns The luneh frequently consisted of hot
dog soft drmk and eandy bar type meal Shippmg menls “‘"-‘;
prevalent partienlardy wmong the guls and the sursey revealed
poar breakfast halnts It 1s interesting to note that the adeles
rent obtuned about one tenth of his ealorses from snacks

Research has suggested that an andmvidusl performs at his best
only when he recerses from ene fourth to one third of the 823 8
cak}rms at breakfast Tu the hight of nformation iselosed 1:
surveys regardmg poor breakfast habits, nuinton edneatio
should be direeted toward improving these patterns »

Mack and her co workers analyzed the food habis of 31;“
teen 1ged hovs and gils during a period of ten years fiow art
to 1951 In additien, a detatled physieal examination nas !1)’0 i
of the studv  Briefly stated 1t was found that neither thfi mfd
nor the girls met the amounts recommended by the FE o0 st
Nutrition Board of any of the nutrienis meluded O l‘«"‘“em
the mtahe varied among the nutuents however the gll;)SI the
lowest m ealories protem, won thwmmine and nrrem “m‘ eThe
boys were lowest m calories non thiamine, "m;I "!“'*:“as also
duets of the bovs were better than those of the giris.
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found that the teen agers with the poorest physieal conditiong
were those with the poorest food hants

The =erionsness of these madequate food patterns 1s 1ecogmized
when research has emphasized the nnportance of a good nutn
tional preconceptional state  Pregnaney often closely follows
the adoleseent yvears  As Stearns pomted ont A girl or young
woman entering pregnancy after vears of malnutntion and
mamt umng her eustomary dict adequate m ealoties but low m
many nutritional essentinls  eannot possibly nomnish her fetus
well m the eritieal first 2 months of development 1 utero  Esvl
denee 15 qccumulating that excessive nausea 1s mote common
amony the poorly noutished pregnant women It 13 not strange
that the mewdenee of atortion stilliawrth and premature births
tends to be lugh m thus grcup  In order to assure the birth of
healthy mfants carned to term the mother s chet should be
nutntionnlly adoquate from early ehldhood so that she enters
pregnanes with a full stcre of nutritional essentinls  Thus we
come full circle

One of the great concerns of the teen aged girl 1s that she
retan her slim figure  Many of her poor eating habits are deter
mmed by that factor 1f she can be made to realize that other
aspeets of her appearanee are influenced by the foods she eats
such as her shin hair posture and her vitality she may modify
her present food habats and nclude items that are necessary for
her general heaith The adolescent boy s desirous of amproyved
physical prowess and stamma and improved physical appeu
ee  Through these avenues he may be persuaded to mmprove
s chowee of foods

The adoliscent nce is to he alle to make wise food selectrons
Many do not ive 1t home as they may go a4y to school when
they are 17 or 18  Many soual cvents center around eating such
as partics after school gatherngs at drugstores or homes and
dating  These occasions «fler opportunities to nerease the pro
temn ealeium and mboflavin content of the diet as well as the
ealories by selecting 2 foud that s as sounlly aeceptable as
another

Tatle (2 mdicates how the foods mothe Taisic Seven may be
adapted 10 meet the needs of each age group  The ealorie necds,
of conrse will yary with each mdinidual eluld  The slogan
the busy mother should be one menu for all* Jtisa»
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Wilh CHLESE,
1CF CRFAM

MEAT, FOUITRY, FISH,

FCGS, DPIFD PEAS,
RFANS

RREAD, FLOLR,
CFRFAIS

BUTTFR, FORTIFIED
MAPOAPINF

Tsult vour doctor

Consult vour doetor

Coneult your doctor

Conault your dortor

“ups fim 1 whole
mlk or the equiva
lent

2oz meat, fish, or
poultry,’1 med
21029

3 slices whole grun
or enriched bread
or_the equivalent

4 level teaspoons

eups flud whole
mith or the equiva
Tent

4 oz meat, fish, or
poultrs, 1 med
e, 2 servings o
week dried peag
or beans

0 <lices whole grain
or enriched bread
or the equivalent

6 level teaspoons

eups flurl whole
milk or the eqmiva
lent

4 az meat, fish, or
poultry 2 med
epes, & servinge
a week dried peas
or beans

8 alices whole gram
or enriched bread
or the equivalent

6 level teaspoons

acteurized or fre<h
unsweetened evipo
rated or powdered
milk, goat’s milk,
fim milh, al<o
¢heilar, cream or
cottage cheese, 1re

* eream

Reef veal, lamb,
pork, eanned sal
mon or tuna, sr
dines, fich and
shellfish poultry
wild game, liver,
Kilnevs

Whole wheat or
whole rye flour,
whole cornment,
whole wheat or
dark rve bread,
brown or con
verted rice, whole
grun cereals
noodles, spt
ghetts macarom

Butter and vita
min enriched
margarnne,
cream, yellow
cheese

nition

‘Growth 15 accomplished essentially by cellular mult1

phieation, with merease m number and/or size of tissue units
Development on the other hand 1s that process which leads to
differentiation 1nto speeralized functional tissues and which nor-
mally occurs eoncmirently with growth Acewate definition of
these terms 1s not merely a matter of semantics A thorough
understanding of these two processes 1s an 1mportant aid in the
differential diagnosis of the ehild who 1s well grown but poorly
developed from one that 1s poorly grown but well deyeloped
Maturation may he considered the end 1esult of normal growth
and development '

Smee nutntion s one of the major factors that influence
growth and devdlopmint, body measurcments are usually in-
cluded as a method of evaluating nutiition studies and suryeys
Such measuroments are usually kept as part of a cinld’s health
record  Various systems of measurement have been developed
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whereby a child’s 1ecord may be interpreted in relation to 4
given standard  In some cases, the standard 1s an average, and
mn others, the child serves as his own standard The systems i
general use will be descuibed huiefly  For complete deseriptions
and 1lustrations, oviginal references are listed in the Appendix

ur i} tion BINHE) of

p&1 Nutritton and Home Economics ¢

S Dobartmant of ‘Agrcwitre (U8B \)

ivent

In the past tables of average heights and weghts t‘:;ngthat

ages were widely used This was based on the illqsur;l;al T and:
a ehild who differed very much from the so called 1o
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ard was not growing suceessfully  (See Tables 132 133 134 and
130 m the Appendin) It was reeogmized that there were nat
ural differences 1 hody hld so that 2 elild who might be judged
undernourished from the vveraze height weight tables might be
m good health  Iig (2 demonstiates 2 diffetence 1 hody hwld
of healthy children of the <wme age  Some tables have heen de
veloped agun eapressing 1n avarge whieh melude elvssifien
tions of bedy bwld m deseriptive terms such as  short stocl)
type’ and “tall slender type ' The diffieulty 1n using these
lies m deexing to which type a eluld belongs Tt 15 frequently
the teacher who will note the height weight measurements and
she has not been tramed to judge the hody bwld of her pupls

Recording the height and weight of cluldren ean serve as an
mdieation of progress m growth 1f these measurements are re
Inted to previous heights and weights of the sume ehld It 1s
m this context as 2 measurement agunst his own record nstead
of a table of 1verage heights and weights that these values are
used todav

Pryor has developed Wilth Weight talles to he used m eval
uiting the griowth of the mdnidaals  7These are based on the
belicf that tables of height weight age and sex do not properly
consider the nature of the bony framewoil and the body strue
ture of the mdnidual  These tahles may be used to prediet body
weight m terms of width of hips and width of chest as well a4
height for each age and sex Pryor states that width length
wdices ecaleulated et ery six months over 1 seven Jear period on
one hundred adoleseent girls and one hundred adoleseent bovs
were found sery relhable mn predieting hody bmld during the
period of most rapid growth These width weight tables may be
regarded as predicting body weight 1 tezms of width of hips
md width of chest s well as height for each age and sex
Again the child may he fcllowed 1n his own | ath of development

Another method of evaluating g wth and development 15 the
Wetzel Grid  The grid 1s u ehart worhed out by Wetzel of Cleve
land which may be used to follow the growth pattern of the
chld  The grid contans mne pattans of growth each schedule
espressed as 1 channd]  ‘lhese channels represent nme bods

types and pattans of giowth found m each body tipe that
d”m
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Wetzel found m his analysis of data from his obseryations upen
thousands of children The child’s posttion on the Wetzel Grd
1> piotted from data normally obtamed at a physical evamma
tion, height, weight, and age His channel deprets lus hody build
and predicts his normal growth Thus, when a cluld **wanders”
out of his normal channel, 1t may serve as an mndiwcation that he s
not growmng as expected and further exammnation 1s mdicated
The grid also recogmzes that cach child 1s different from other
children, 1t 18 a continuous 1ecord that compares each child with
himself There are other ways m which the grid may be used,
howerer, the mformation may he obtained from the references
n the Appendin

Two other charts which ate used for evaluating the growth
and development of the child are fiom data gathered m Iowa
and from data gathered in Massachusetts Meredith compiled
the data for the former and Stuart and hus assomates the latter
The ““Towa charts”” are designed for situations where 1t s not
practicable to adopt a program calhng for more measurements
than height and weight From these data, which are plotted on
the child’s chart, the following mnformation may be obtamed
a ready description of the child's over all body smze at each of
the ages that measurements were taken, the relation of a ehild s
beight and weight to others, and the reeord furnishes leads on
possible desiations as a ehuild’s growth 1s plotted year after year
Other nformation may be obtamed from contimued use of these
records

The ‘‘Boston’’ charts provide a standard of reference for body
weight and height (and from jears 2 to 6 recumbent length) of
children By plottng these measurements npon the chart, the
percentile position of the child 1s obtaed The number of the
percentile refers to the position which exther measurement of the
gven value would hold m any typreal series of 100 chﬂdre;l
If a chld were at the 90th percentile, 89 children mught be
smaller and 10 larger than the measured child The 50tk pel't
centile represents the median in the customar ringe Apf;e
from establishing the child’s position 1n relation to othex;s,mdl
graph also allows for ready recogmtion and description ¢ ’I}hus
vidual differences as well as the regularity of progress die ex
comparisons of percentile positions held at repeated per:odi
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ammations mdicate erther adherence or deviation fiom previous
pereentile positions  Normally, 1t is expected that a child would
remai on ar near one pereentile positton  Agam, n order to
appreciate the ways in which this chart may he used effectively,
the original reference must be consulted

Thus nutrition is impmtant for growth throughout all pertods
of childhood  TReeent rescarch has indicated that how and where
a child eats is an important pamt of the total nutritional pattern
Although progress has heen made in improving the nutritional
mtake of children, surveys indicate that there are many children
with poor food halats  Toedny, it 15 recognized that children of
the same age differ greatly 1 size and n 1ate of growth and
speed of maturation  The trend mn present methods of evaluat-
mg growth includes these newer concepts

Review Questions
How does the dict of o 2 year old clild compare with that of an infant
of 1 vear!
Should the diet of voung children differ from that of the adults m a
famils ?

[}

3 What responaibility have parents and other adults i a family 1 form
g correct eating hahits 1n children?

4 How do the food requirements of children compare with those of adults
m protein content? Other nutnents?

5 Why are protemns of ligh Mological value necessary in a child’s dret
for good nutntiont

6 What 1tems should he onutted from children’s diets?

7 Ts water important?

8 What are the various methods of evaluating growth? Yhat are the
characteristics of ench?

Suggested Projects

1 Plan 2 diet for a 4 yearold child Compare your menus with the recom
mended allonances  What plans have you made to provide foods that
& ehild of this age would Liket

2 Plan a menu for a family showing how the same foods may be adapted
for children of preschool age, 8 years old, and a teen ager

3 Plan a menu for a 9 year old, imclude ar after school snack and a lunch
box from home 10 the diet

4

Plan lunches to take from lome for o 17 year old bo)  VWhat variety in
the lunches have vou planned and what vanations in texture, color,
ete, have you included!
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CHAPILR 21
ANUIRITIONAL NELDS OT TH1 ADULT

The nutrition of the adult 1s heing studied extcnsivels
With the hfe expeetaney m the Umited States merens
mg 1 growmg percentige of omr population 1s over €
1t 15 neeessmy that the contubution adequate nutiition
males to optimum health mn the geriatue mdividual he
recogmzed  The nutrtionnl needs of the young adult
and of the mdivrdunl m mrddle s ears should not be over
loohed  Recommended allowances provide a gude m
planning menus for the adult

In the 1953 revision of the Recommended Dauly Dietary Allow
mees of the National Resench Counell the nutritive needs of
adults were elassified 1nto thiee groups (see Table 3) This 18
the first ime m the Recommended Allowances that such division
has been made 1t emphasizes the fict that the nutrition of the
adult durmg the period between the cessition of growth and the
beginnng of the genatrie et1 1s of extreme mmportance This
time 15 mportant to the wdult fn several reasons museulir and
sheletal development may still be tal ing place n the young
adult good nutrition 15 neeessary to mantan optimum health
during the productne years o1 the so called prime of hfe”
Years and it 1s believed that good nutitional habits at this time
will affect the health n later years  The three ages indicated 1
the allowances are 20 4o and 65 These may be thought of as
the young adult the middle jears and the geriatriec adult, re
spectively  Too frequently the nutnitive needs of the 25 year old
and the 45 year 01d have been neglected

It has been pointed out that much can be done 1f we empha
size to young persons and those mn the middle years that healthy
agmg 15 rirdy fortmtous that the carbier in hife a start 1s made
m achieving and mamntaiming optimum health the more pro
ductive the (ffort will be *

Tody nterest 15 durceted towrd the nutritional needs of the
older person  Tittle evidence 15 av nlable coneerning the food
hilnts of the first two age groups the young adult and the so

onTOm Man an1 1is Years ke leral Security Admin stration Health Publica
tlons Institute Inc Haleigl N C  18a1

303
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called ““middle aged’’ 1ndivadual  Present mformation suggests
howetver, that these people are not as well fed as they rught he

Swanson reported on a survey of the dietary practiees of &
graup of 1,072 women representing a probability sample for the
state of Towa of mndividuals ranging i age from 30 to 95 years
One of the sigmficant pomts disclosed was that approxtmately
86% of the women repoited diets providing less than 2400
calotzes, which 1s the recommended allowance (1948) of the mod
etntely active woman Swanson further pomted out that st has
been shown that “‘within comparable dietary patterns, the pro
tem content of the diet follows its ealorie value In turn, ade
quate mgestion of proten seems to msure adequate mtakes of
thiamine, riboflavin, macin, and aron ”’ The diets of the women
from this survey, and others which have shown simlar results
may be madequate m many nutrients and probably are leaving
nutritional sears that may be reflected 1n health m later hie

Wildet, 1 an address at the Tood and Nutritton Inshituie m
December, 1952, stated that, while frank vitzmm and mmeral
deficienctes are 1ue i the Umted States today, data from sur
veys and esperiments In ammals and 1 man suggest that a
larger, though mdeterminable, number of our adult population
stl suffers from so ealled ‘‘subelmiesl’” or borderfme deficien
cies

Another nutntional problem wiich 1s prevalent among the
adult population 15 that of obesity This will be drscussed
detarl m Chapter 22  However, obesity merits constderation at
these ages, during the middle yeats, as 1ts preyention it this tme
1s believed to be an mmportant contribution to health as a semor
eitizen

Thus even though there 1s much to be learned about the year;
10 between adolescence and old age 1t 1s obvious from the lite
mformation that nutritional needs of the adult must not be over
iooked

A quotatron from the Borden Review of Nuatrition R;SS b
titled ““Nutritzon 1n Gerzatrics®” ndieates why gerntries hu s
come an mereasingly important phase of medicine l'f gmﬁ
cusston begins with a quotation from Geratric Meditane by °
litz *

*% B Saunders Co 1943

earch
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Aging 1s 4 part of Ining Al hving matter ages and 1s 1t
ages changes  Agmg mvolves every one of the mnnumerable
aspeets of hfe It begins with conception and ends only with
death  Thus growth devclopment and maturation are just as
much consequences of the oeeult process of aging as are the
atrophies and degenerations of semhity  Tvolution and nvolu
tion are both affected v agmg pedintnies and genatiies e
closer than mny realize  Gerontology 13 the seience of ging
m the brodest sense  The aged and aging <re not the sme
the aged are people aging 1s a process W hereas pediatries 15
concerned with the earhy stages of the hife span geriatries 1s that
Eranch of medhieal serence concerned with the physiologic and
pathologie problems of elder indiniduals  Genatries 1s thus but
1 part o sub dision of the broader field of gerontology ’

The quotation continues

Genintries 15 2 relatively recent branch of medienl selence
The greatly mcreased expectancy of hife and the large predom
nanee of elderls people m our present population have stimulated
an mterest 1 the problems of the aged which has litherto been
almost completely lnching At the time of the Romain Empire
life expectaney at birth was approuimately 23 years During the
next 18 centuries the 1verage rose very slowly reachmg an ex
Pectanes of 40 years by 1850 and 47 years by 1900 TIollowing
the turn of the century the rise has been dramatic life expect
aney meresing to tbout 63 years by 1940 The merease n the
brief period from 1900 to 1940 thus almost equalled that for the
preceding mneteen centurics  In 1900 17 per cent of the popu
lation of the Umited States was 45 years or older by 1940 the
number of persons over 45 10se to 265 per cent The number
of persons now over Go wm this country (approximately nime
million) has mnereased at a rate almost five times the merease
general population rate

The Federal Seeunty Agency® reports that i enly 1902 there
were 13 million men and women 65 years of 1ge and over
Turther this number 15 ine1easmg currently at the 1ate of about
400000 a year The metease 1 the country s population of Gu
and over during the period of 1940 to 1920 15 amazing  This
group went up 36¢ with the mnerease i Califorma aud Nevada

“Fa t Book on Aging Federal Security Agency 1957
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bemg 609 or mote and m Arizona and I'lorida, §0% or more
This means that one m every twelve persons m the eountry 1
65 yenrs and over

As Stieghtz pomts out, the present situntion s without prece
dent  In earher centuries, wars, famne, and pestilence have
eaused severe shifts m popnlatton struetnure but always m the
direction of relative increase of youth Impiosements of modern
cvilization and advances m medieal science however, have
tended o extend the hfe of the less hardy, so that along with
the mercase m longevity 15 the problem of mamtumng the
health and usefulness of the neyw millions of the aged

Tn the fitst quarter century of hife the grow th stimulus 1s great
and stiuetural changes are many In the second and third
quarters growth and weight are essentially statwnaty The e
tent to which health and vigor are retamed m the third quarter
1s dependent, to some extent at lest upon the dret that has pre
ceded 1t If the diet has been adequate until this tune, and dis
case has not taken is toll, the adult reaches the half eeatury
mark with a fecling of bemg still young, m fact, m the prime
of ife  Trom then on, howeset, he will be mote content to watch
the game than to play actively Ihs activities are gradually and
unconsciously curtasled, his movements are slower and moTe
dehiberate and he seehs a hife of ease and comfort Appelite 18
probably still heen and food 1s tharoughly enjoyed, but there 3
need for a dectease of mtake to compensate for the change ﬂ'é
actiaty  And as age wnereases, there 1s a gradual c)mckmas.:do“l
hfe's fire as glandular activity slowly deereases This 18 adut
teason for decreased food mtake On the basis of weight ;:
fact the calorie requirement 15 approvimately one hatf 1h":’2em
a 2 year old chld  Aceordmg to the older 1deas of body pi as
bemg statie 1t was assumed that the protemn requiremen s
definutely less smee grow th was no longer a factor Today, b:dv
ever the theory of a constant breakdown and resy nthesis ofm )
protem 1s generally accepted, thus the protem lesel s};m; o5
mamn around 1 gm per kilogram—certamly not Tess tht

m per kilogram
g'I‘hltjz Tecommended Dietmry Allewances of cn)m-wsf fox'ﬂl)l‘lie
adult have been caleulated on the basis of a rcduetmn& Y:‘i’é’h o
mmately 5% for eich deeade after age 25 For 2g%8
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an upwrd eotrection of 0% jer veuw may be mad  This 15
for the reference man or woman of €3 and »» Tilograms (143 and
121 pounds)  Adjustments need to he made when the mdiy idual
aiffers i bodyv bmld from the wference man ot woman  Tor
mulas for surh wijustment mav be found m the \ R ¢ pubhieation
No 202 hecommended Mclary ANowances—hevised, 1953

H s mop ttant to recognize that the dietease n erlorie need
willvars with indivaduale Howava thete ate two pumary fic
tors which mfluenee the eqlore reguutement 1t a8 Tnown that
there 36 4 dearcase mn hsal metabolism with mereasing years
Kevs his sugposted that thard as a reduction i the hagal me
tabolism of ¢ far ¢ 1h dieade Tevond 50 yems  Others hne
mdieated thit the deaerse eorrespomds toughly to 4 10% e
duetien botwecn €0 and 70 vems 4 20% hetween 70 and 80 and
130% Tl ovar 80\ sce nd factor related to the deerease
ealonies 1 lessencd phyvsieal actnaty  As an mdividual grows
ollt he tends to deerise hus partieipition n sports to work
less vigotoushy angd ta un latale fower and fewer outside ae
taties that roquite sigmific wnt wmounts of energy  As indieated
e the (\ent to wiieh edotns 1re lowered will vary with
the smdnadual and be governcd by s hoty bld s basal meta
belie rite and his physiel aetinaty

It has been suggested by many that the reduction m ealories
from the normal dict he m fats and carhohydiates  The role of
dietary fat an the depsttrion of cholesterol 1s still open to ques
tion (see Chaptcr 39) and fat 15 known to retard digestion (see
Chapter 6)  \lo» many fits cause gastromtestnal discomfort
Cubohvdeate foods frequently previde only calories It s wiser
for the mdnudual t chovse those fo 1s thit contan mmerals
md vitaming as well 15 ¢uhohydratc

Animal studies indicate thit lngh quality protein 1s important
I muntuning health m the older peisun  Negative mtrogen
halanees have buen found 1n stu Lies with the gerratue mdividual
Diet survevs hne <hown thit these people ficquently have m
tahes that ate low 1 protemn  They often dishle mulk have
difficults eating mets heeanse of pour teeth and will resort to
Bland foods of high eirbohydrate v duc but which eontun little
protem Tt 15 genaially recepted that reduced gastrie hydro
chlorie aad 15 to be expected m the older peisons  Walker ruses
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the question whether the protem deficiencies seen are due solely
to low imntake or to a combmnation of low ntake plus meomplete
digestion and assimilation

The proten needs of the adult, whether 25, 45, or 65 and aver,
are believed to be based on the formula of 1 gm of protemn per
halogram of body weight In some cases 1t has been necessary to
grve 10 to 20 gm per kilogram to obtain 2 positive mtrogen
balance However, Kountz and Ins fellow workers found that
their willing and cooperative subjects could not tolerate more
than 10 to 15 gm of protem per kilogram over a prolonged
period

Vitamms and mmerals ate frequently madequate m the diets
of older persons Studies of groups of subjects have shown
multiple vitamm defieiencies, mamfestations of vitamm A and
maemn deficrency  Jn one study, patients who had lesions and
other signs chiracteristic of vitamin A deficiency were observed
during a prolonged period during which they had access to 2
diet providing 10,000 1U of vitammn A daily Howmever, a sig
mficant 1eduction of these conditions cccurred efter four to ten
months of treatment with 30000 TU of vitamm A preparatton
It was suggested that perhaps the development of these condr
tions, even though the diet was 50 adequate mn 1itamin A, #asas
sociated with the Jow gastrie acidity and poor fat absorption s0
frequently seen n older adults

The thiamine and macin Jevel m the recommended illowance
for the adult decreases with the decrease i calorzes  The presellli
rat10 15 05 mg of thiarune per 1,000 calories for energs neet;
of less than 3,000 calories When the mmtake 15 below 2 000 c‘}\
ortes the thiamme allowance 15 ot less than 1 mg duls The
recommended allowances for macmn are ten times the thivmme
allowances, and, therefore, deereise correspondingly .

Caleium and non are of great mportance 1n the "“";m;:“it
the gematrie mdividual Not only do many older Pe"p;’/ s
therr mtake of milk the best source of ealeum, but it Sotmn
been suggested that gastrie aniaidity results 1 poor absorp
of calerum and phosphorus

Stieghtz and many others have emphasized the importance of

¥ 1005 Bs 1 Carner
water i the diets of older persons Water funct rinhs an

of nutrients and waste products and, 1f the mdivadual d
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2 le juate amount of flmd 1t may also help m the control of con
stipation 2 ¢ nditien which 1s frequently found in older adnlts

In many cases 1t 1s wise to limt the mdigestible fil er to soft
O ked fcods tather than to melude 11w or coohed fibrous foods
such as celery raw carrots and sweet eorn  Some authorities
recommend that no condiments ar spices be mncluded m the diet
that 1t} ose that are <o strong that they burn the ton,ue  Some
people have found 1t advantageous to limut their consumption
f coffee and tea

The salnary glands may be sluggish the gastrie Juice have 2
deereased HUI and the other digestive juices may 1e decreased
m amount hence seemimgly harmless foods may sometimes pro
duce  indigestion I requently there are physieal changes n
the gastromtestingl tract—lack of teeth mmproperly fitting den
tures deecreased motility atrophy ete  Absorptive ability 1s usn
ally deereased  hidney funetion may be mmpaired Diarrhea
and constipation are common complamts Anemin 1s a common
finding  These are f1ctors which influence dietary plannming

To change the eating habits of those of advanced years pie
sents 1 challenge Ideally 1t 1s hoped that the young adult of
today and those of the so called middle years will come to the
geriatric period with food habits well directed toward good nu
triion  However the older person today must learn the value of
good nutrition and to realize that food 18 as amportant 1 old age
as at any other tume of life The 1dea that for elderly peaple
food 15 of hittle coneern 1s no longer acceptable It must be re
membered that as one grows older and his outside aetiity de
creases eating may assume a \very mmportant role m the life pat
tern  Fuen as the geriatric mdividual may seem ndifferent to
food his very lack of concern expresses an attitude which needs
to be recognized and redirected

Donahue emphasized the immportance of paying attention to
cnvironmental factors that have pusychologtel influence n feed
mg older people Lxamples of piaetiees wlich take these factors
mto account were enumerated by Donahue (a) servng at
tractively arranged trays (if the wndnadual 1s bedridden) (b)
g speaial decor to the mstitutionahzed table () serving
extra quality  out of season or specinlly prepired foods (d)
changing food flasors or food types (which 1s espeeially mjor
tant 1n institutional settings where variety of cooking style s at
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best limited), (e) using food colors in attractive combmations,
(f) elmmating foods which me embarrassing for the mdividual
‘““sans dents’” o masticate 1 the presence of others, {g) avordmg
foods agamst wIneh the madnidual may have der eloped a pholua,
and (h) grang speeial aftention m the form of an oceasional
favoute dish prepared from a cherished recipe ’ The effects
of the envitonment and of the vaiious meimings that food may
hold for mdniduals (see Chapter 1) must not be overlooked m
this age group

Dr C Ward Compton contends that man has seven ages
chronological (age m jears), anatomical (stage of growth and
change 1n cells, tissue, and o1gans), physiologieal (how effectively
and noimally the organs function), psychologicl (mental alert
ness and attitude), and, last, the pathological age which refers
to the changes brought about by disease

One should be able, to at least some extent, to control s aging
thiough medical care, proper diet, corzect health habits, 1nd 2
philosophical and tolerant outlook on hfe

In summary, then, the dict of the young adult and the adult i
his middle yeus should recene attentzon, as well as the food of
the older person The logical diet of the geriatric mdividual 13
one of adequate protein, decreased fat, and enough carbohy draie
to 31eld sufficient ealories to meet the specific need The menls
should be stmple, 1elatively low i mdigestible fiber, and should
be devord of highly seasoned and gas formmg foods S smill
meals are preferable to three heaity ones In addition, adequate
rest, 1elagation, occupation, and ‘‘fun’’ must be considered 28
part of his health program

As Piersol and Bottz suggest, © Add life 1o years rather than
years to Ife ”” To combat the ills which normally accompany
advaneing age good nutrition 1s important The age of tea and
tonst 1s past

Review Questions

At what time does the aging process begin?

How well fed 1s the adult population 1a tle United States today?
TWhat are some of the problems that are prevolent among the adult

opulation today?
?Iow does the diet duffer an 01d age from other persodsd Vhat are some

of the phystological reasons for such changes?
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How and why have our ilens c¢hanged 1n the eare and treatment o
elderls peopled

What 18 the name given to the branch of medicine which deals wat
thie group?

Suggested Projects

Intersiew an individunl over €35 vears of age  Obtamn a diet histor
from him  (See Talle 70) Trialunate the nutritional content of th
diet  Find out the ikes and dishihes of this patient, if he cannot e
certain foods, and why he mav omit them from his diet  Discuss h
reaction to tle environment of his meal serviee Do jou have an
<1ggestians to help im?

Conluct the same tvpe of wnvestigntion for savernl adults such as
worhing girl a homemaker, a businessman
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m preference to the dark fish, such as tuna, salmon, mack
erel, and sardines ‘The latter contan large quantities of
fat  If used at all, bobng water shonld be poured over
the broken pieces until the orl 1s completely removed

6 Dggs—three o1 four each week, 1 per day 1s preferable—

m any way except fried

Cheese—generous amounts of eottage cheese All other

hinds should be omitted from the diet The cottage cheese

may be varously flavored by the addition of chopped

chtves, pickles, ontons, tomato or pumeapple Juce, green

peppers, ete

8 Tais in very small amounts, approsimately 3 to 4 tea
spoonfuls daily These may be butter, margarie, ol or
eream  Other fats, such as meat drippings, should be
omitted

~3

Clea: sonp, bowllon, or beef tea, tea and coffee may be used as
deswred  They have ng food value Fahewise “drbetie’’ gelatin
18 palatable and an excellent filler

O1l salad dressing, candy, pres, cakes, cookies, corn, peamut
butter, nuts, jellies, jams, fat meats, Loma beans, fuied foods,
spaghetts, macarony, crachers, dried peas, beans, or lentis po
tato should be avorded, as should foods usually consumed as
between meal snacks

The way m which these foods are adapted depends upon the
mdnidual food pattern Many factors hatve to be consmdered
(see Chapter 26), such as economic resources, enltnral patierns
and environmental conditions uander which the mdmidual Ines
The diet must sabisfy (have satiety yalug) and st must not make
the dieter cither unduly eonsp or self And,
last, 1 most mstances the diet must be snch that the mdnidual
will be wamntained m a state of health and strength compatible
with hs normal oceupational activity

There are many combmnations mn wlhich these foods miy be
used Some of the milk and egg may be made mto eustard, or
the breakfast cercal may be omtted wnd rice or tapioea puiddmg
prepared Celery, watereress chises, radish, and peppers nsed
as garmsh need not be counted

The day’s bread may be used 1 a sandwich with meat cottaglc
cheese, lettuce, eabbage, ete 1f the noon meal 15 the highter mea
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lTow verv thin shices of home eut bread will equal two shees of
ready sheed  Dread Tt scems lite more hiead  VMade mnto
el toast the need for hutter 18 obviated due to the altered
flvvor
When a lower <alotie mtal ¢ 15 desited the followmg diet out
Iine may be used ut only when medical supervision 15 malable

70 ealorie lesel 11 pints of shim milk 23 eups of 5
vegetable 2 ounces of meat 1 egg 3 oranges 17 eup of
cottage cheese

1000 calorie level  The above diet and m additton—1 small
serving of cereal 14 cup 10€ vegetable 1 prece of shiced
Tread 1 ounce of meat o1 fish

O one mm prefer to  Gradually use smaller sized portrons of
food Change to the diet as outlmed at once and then gradu
ally deerease the size of the serving until the amount wndieated
1 reached It may be more satisfactory to do this slowly and
futhfullv than to make 1 sudden change by decreasing the diet
to the pomnt of extreme hunger

1 or an mdnidual whose ealonie requirement 1s 2000 4 redue
tion below 750 calories should never be undertrken and even this
low level only when drastic reduction 1s imperatine  In general
1t 15 distinetly unsafe to reduce ealorie mntake to 4 pownt below
one half the required calories beenuse sueh adjustment of food
ssentnls 18 extremely difficult  To repeat reduction should be
mediwcally supervised

At lovels of 1200 ealories or less commereral vitamins must
he wdmmisterad to prevent deficiencies m the situmn I group
i the fat soluble vitamme

Recently 4 study of Ohlson which was duplieated by Young
mdicated that a diet contaning 1 hagher pereentge of the total
eibimes m fat than his Teen praetiaed formerly secms to give
creat ¢ osatisfaction to the 1educer  The patients who partier
Pted m these studtes siid thnt they were not hungry between
meals they felt well ind they were satisfied with therr diets

Exercise in order to mamntun or 1e estiblinh normal musele
tene 15 mnportant not strennous exereise but well planned exer
c1ses and exererse It 1s said that the diffcrence between a good
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figme and a lumpy one 15 the muscalar dev clopment  I'at loss
must be replaced by well toned museles for organ support  Sud
den withdranal of fat pads 1s dangerouns

1t has been ealeulated that from the first to the one hundred
third fioor of the Impire State Bulding there are 2 240 steps,
to chmb this would 1equre 2,000 calories, wiieh wounld corre
spond to about 14 pound body fat To lay 14,731 bricks would
cost 4,000 calorzes  Obviously, exererse alone 1s a foolish attempt
at weight loss amde from the fact that strenuous exerese 1s
usually accompanied by an mncrease wm appetite The sudden
wesght Joss 1 violent exercise 1s due largely to water

TABLE 64
APPROXIMATE
BILEACE TO
THE MBBLE “AWALK IF OFf!’

1 caramel 27
Yineh cube of chocolate fudge 13
1 jelly bean (nho can stop with onef) 01
1% ounces mlk chocolate {a 5 cent bar) 33
1 graham cracker 07
1 cup ginger ale or other soft drink 122
1 cup ber 12s
1 1ee eream cone (3 cents) 1517
1 1ee cream sundae 57
1 doughnut g?
1 saited peanut
3 ke : thout butter, though oses
1 cup popeorn (without butter, theugh you

grgbgbly dfgn’t eat 1t that way) 10
1 tablespoon butter (a very modest altowance

for the popeorn) 15
1 sheed ham eandwich 2535
1 prece mnce pie (414 inchey at curcomference) ?;

1 prece chacotate loaf cabe (2 X 3 x 2 3 mehes)

In The Cornell Bulletin on < How te Control Your Weight ™
Dr Hazel Hauek melndes a table to indieate the energy value
of some common snachs 1n terms of the mles needed to be walked
n order to use up the energy which they provide (Table 64)

1t 15 <uffienlt to find the ime o partierpate m enough exeraise
to appreriably brng about a eslovie defiest of several handied
caloties which can easdy be accomphshed through diet restrie
tron However there are many opportumiles whereby the dxetc;’
can expend extra calonies, such as walkmg a few blochs mstcz‘\c
of taking a bus or drrving the same distanee Enetgy espends
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ture even though it might be of shoit dutation jet, if constant
eqn 1dd to the ealonie deficat and thereby contnibute to subse
quent weight loss

Drugs a1e frequently used these last several jenrs 18 1 means
of appetite cwrtmlment  In some mstances under 2 physieinn’s
dwreetion these mmy Ve ustified  They may have an unwanted
effeet on blood elevation and should neier be self prescribed
The use of thvioid without supervison 1s also dangerous

In those mndnadunls whose metabolic 1ate 15 lower than most
the addition of  thyroid preparation to counteract the glwndu
1wt condition will usually result in satisfactory inecrease 1n
metabolie 11te 1nd corresponding weight reduetion  The ac
tuaty of the thyiod glwud can readily be ascertuned through
determination of the basal metabolic rate (see VMetabolism Chap
ter 8) Roughly eveh grun of thvioid (U ST ) will inerease the
basal metabolic 1ate by 10 Thyrowd and other drugs should
be taken only when adequate medical supertision 1s aradable Un
fortunatels many so etlled obesity ewmes on the marhet today
contain such drugs and their use should be avoided Also asal
able are vitamin mineral pills with accompanying instructions
which are planned to produce a low ealorie diet—these without
the fimed pr duct would bring about weight loss if n
structions were faithfully followed

Thus the present belief 1s that a4 calotie defieit must oceur

rder to bring about weight loss m the obese This may be done
through 1 reduetion m (neigy ntihe an nerease in energy ex
penditure o1 a combmnatien of both When a low calore diet
15 plinned care must te exerased to follow the usunl eating
hahits of the overwaght mdnadual 4s much 2s possible  The pa
tient must be comaneed that weght loss 15 necessary and that ¢
mo Dfieation of his food pattern now and imn the future will be
cffectne n reducing and staying rcduced  Without complete
cooperstion on the pait of the pitient he mav not mantan
his weaght loss  Recently 1mmestigitions have studied the
cffect of a group of overweight mdmidunls trung to lose
weight together under the gudanee of 2 physiam 2 mm
trionist 1 pssdinitrist o1 seme other quilified group lewler
Though these are pil t studis the evidence suggests that group
discussion may be an effective method in the treatment of
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obesity However, since most, 1f not practically all, overweight
can be prevented, today educttional programs by medieal cen
ters, private physieians, schools, health depaitments, 1nd hfe m
smance compantes are dnected towamd convineng the general
pubhe that 1t 1s to the advantage of all not to become overweight
For the most part, the publie 1s made aware that 1t 1s possthle to
keep from gummg weight If weight gam does oceur 1t 1s nhot
metitable with adiancing years  Rather, it 3s 2 symptom which
should mmmediately dnect the mdnidnal toward medical help

The Underweight Individual

On the opposite side of the pietuie from the obese mdridnl
1s the malnourished or underweight peison, who, due to dietary
habits, activity, hyperglandular secretron, chronie illness acute
1llness, o1 abnormality 1n food utihization (see Table 73), 1s below
normal weight for his height and age In manj of these cases
diet adjustment requires even greater mgenwty than for the
obese person  Proten and ealorie intake must be hberal and
must exceed the daily needs m order that depleted stores may
be 1estoched

Tats in the form of cream, egg Jolk, salad dressing, cream
cheese, ete, ate concentrated foods and excellent ‘ padding ”
However, excesstve amounts may have the reverse effect through
the prolongation of the time of digestion and the resultant de
erease m appetite (see Chapter VIII)

Milk may be padded with powdered whole muk, skum, or
malted milk 1 sueh a mannet as to double or triple 1its con
eentration  Many Havors are avadable, which prevents mo
natomy  Such preparations as Cal C Tose, Betene, Ovaltime,
Merstene ete serve the purpose of addmg etra food value and
variety Gelatin may be dissolved in frunt puices 1f drunk m
mediately FEggs may be concealed m a variety of foods

Cereals, starchy vegetables and breadstuffs are concentrated
carbobydrates and ate excellent earriers of fits (butter, cream
peanut butter)

If weight 1s fo be mereased, the caloric mtake must contaxr;
from 25 to 50% mwmore ciloties than the normal requirement o
the mdwadual  As m weight reduetion, a gradual anerease {)n';}
be muech more effective than a sudden change 1 dretary habits
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WFIGNT CAIN

WFIONT 10SS

Calorirs Calories
Break fast
Orange juwiee 50 Orange juice 50
2 opgs serambled 212 Poachel egg 77
2 shees toast 110 1 =lice toast 83
3 tap butter 150 1 tep hutter 50
Coffee Coffee, blnck -—
2 Thep hewy eream 0
2 tsp sugar s —
644 232
Lunch
“an lnich Sandwich
2 shiees bread 110 2 glices bread 110
3 tsp matonnuice 92 1 tep mayonnuse 30
1 oz tuna fich 56 1 0z lean leef 88
lettuce leaf — lettuce leaf ~
earrot glices 21 Carrot sticks 21
Laver cake 22 Apple (medm) %
1 gles whale milk 266 1 ghss skim milk ’7
767 412
Snack
Danish pastry 195 Coffee, black —
Coffee
2 Thep heavy cream 90
2 tep sugar a2
317
Dinner
Cler soup 9 Clear soup
3 crachers—] utter 170 3 oz lean pot roast 197
6 oz lean pot roast 394 14 cup pets 53
15 eup mashed potatoes 120 Chef 5 salad 10
butter—grary 75 imegar tomato dressing 2
14 cup peas—butter 100 Y, grapefruat 75
Chef s salad 10 Coffee black —
French dressing 59
15 grapefrnt 75
Coffee
2 Tisp heary cream 90
2 tsp sugar 32 .
1134 348
Fuentny Srach
1 glass whol nulk 166 1 glass shun nulh T
Sandwich 2 saltines 34
2 hees Trenl 110 1oz ehees 10
1 oz toasted clieise 105
2 tsp Yutter 100
381 Tol
{otal caloried 3343 1,153
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Malnutrition may be 2 domnant factor in many diseases and
may be a matter of giave mmportance The physical surround
mgs, attractiveness and palatability of the food, and the mental
attitude of the patient usually 1equue specal consideration
(see I'ig 2)  Small and more frequent feedings may be desirable
(see Chapter 27)

It 15 possible to plan two diets which, to the easual eye, would
be nealy identical as to mgredients and quantity However
twice as many calories may be ncluded 1n one of them The dif
ference lies only 1n the concentration of the foods themselves
Using the outhine for the normal diet, the underweight and the
overweight could be served the meals sugpested m Table 63
Both would be satisfied and nerther would be conseious of ealorie
adjustment and, with that psychological factor elimnated, the
diet would be more eastly followed A diet which gives a feeling
of hunger or of fullness o1 which psychologically 1s not satis
fyng will not be followed willingly

Frequently small between meal ‘“snacks’ of frwt, fiut jumee
milh or muk dunhks 15 of distinet value m a werght gamng
tegimen  Its effect on the next meal, howeyer, must be consid
ered, also the practicability of obtaining the extra meals In
some cases a bedtime meal can add several hundred calories to
the day ’s intake without affecting the appetite

As such dietary adjustments are made, 3t must be 1emembered
that actrvity plays a laige part m determining the ealorze need
Due consideration must be gnen to this element, and an 1t
tempt must be made to have the activities supplement the calorie
change rather than counteract it

Review Questions

Vi hat are the factors that may influence o gawm i weight?

Why 151t undesirable to be above rdeal weight?

What 1s the difference betw een obestty and overweight?

How may obesity and overweight be determined?

What 18 the difference between tables of average weights and tables of
desirable weights$

How may the loss of weight per week be predicted?

What ore the principles of a low calorie diet?

WWhat foods may be eaten by the undernerght ndrsrdual which are for
dden for the olcse?

What are the principles mn planmng & diet for the un
vidual?
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Suggested Projects

Lxamine your own mepus  Caleulnte the total caloric content Is at
above or lelow that recommended for your age group tn Table 31
Determine your enlorie expenditure, using the food nomogram in Chapter
& Is your expenditure approximately the =ame as yout encrg) ninke?
If not, 19 the change 1n energy 1alance reflected in your weightt

Using vour own diet 1« & pattern, plan a 1200 ealorie diet for jourself
Isat a diet that vou would adhere to? Vhat foods would you have to
do without that vou particularly hhe? What dificultied nould you en
counter 1n following the diet?

Plan a diet for o homemaker who 13 the only one in the famly that
needs to Inse neight  How ean her menls be adjusted from those of the
rest of the familv? Will <he have any difhculty 1n following her diet?
Plan a weight loss regunen for a teen age girl  Be sure to include foods
for after school and all the social oceasions 1n which she will want to
partieipate How many calories do jou need to include 1n order to
meet the nutritive needs of a teen ager?

Plan a weight loss diet for o man who eats his lunch 1n a Testaurant
Aost of these luncheons are business appointments and ho eats accord
ingly  How mav these meals fit into his reducing program? What will
be his problems in following the diet?

Plan a weight gamning program for a teen age boy  Be sure to plan for
foods that he will nant to include 1n his diet What 1s the per cent
above huis calone expenditure that you hase planned to include? What
difheslties do vou think he will encounter 1 following the dietd VWhat
will be the relative expense of thns diet regimen?



CHAPTER 23
FOOD CUSTOM AND CULTURE PATTERNS

The American people come fiom all parts of the world and
this vanation 1 ongmn 1s reflected mn our food patterns In
America, there are many who are foreign born who brought
food customs from their native lands with them to this country
There are others born here who st1ll adhere to the foods of then
parents Some may retan certamn favonte dishes while accepting
newer ones which they have learned here Still others may be
the children of marriages between two different cultures and
their food patterns indicate a blending of many patterns What
ever the source for the food pattern, 1t 1 necessary to have some
understanding of its origmn and to appreciate the nutritive value
Tood patterns cannot be modified, exther for improved nutrition
ot for therapeutic diets, unless such insight 1s incorporated m
teaching

As mdicated i Chapter 1, food preferences are obtamned pri
manly from the home There 1s wide variation i the foods
used within any one country and, frequently, among familes
So, 1t 15 impossible to attribute certam foods as always oceurring
n the menus of a country or of a family from that country

There are three primary factors which may affect the native
food patterns, geographie, economie, and religious Of course,
there are many other influences which might be enumerated, but
few have such far reaching effect as those designated above,

Obviously the locatin of a country will affeet ats food pattern
If there are large coastal areas or many imland lakes, fish may be
a staple of the diet If the climate 1s such that there are many
varieties and plentiful amounts of fruits, these will be found 1
the daily diet Sumilarly, if the country 1s mountainous, the
people of that region usually eat food that 1s raised there The
degree of development of transportation within 2 country 1tself
affects the food pattern TI'or example, 1f there 1s very little com
mumeation and transportation within a country there 1s hikelv
to be small exchange of commodities from the coastal areas to
the wmnland regions Here 1 Ameriea many food patterns are

330
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typmeal of a speerfic section, such as New DIngland, the West
Const, the Midwest, and so on  This 1s a reflection of the days
when there was Iittle commerce from 1egion to region

A second mnjor factor that influences the food pattern may be
designated as cconomtc  The faimly ineome 19 reflected n the
Linds of foods that are on the table The farm family usually
produees mueh, 1f not most, of 1ts food, while those who reside 1
uthan areas must purchase food that 15 within a budget In
many farm families, 1n Ameilea as well as in other countries, 1t
15 the custom for the women to worh outside along with the
men, hence, such patteins as sceond breakfasts and one dish
mamn meals whieh could be cooking while all worked originated
Frequently, a pattern was estabhished while a famuly or a region
was m eettain finaneial eircumstances  Then, although they have
heeome more affluent, they may still adhere to the pattern which
s typrel of then former financial status  However, 1t must be
kept i mind the amount of money spent for food does not neces
sarily reflect its nutritive value, a menu which 1s very expensive
may be less nutritious than an mexpensive one

Among the strongest influences upon food patterns are the
customs associated with religion  Many beliefs are well known
The Moslems cannot eat pork Catholies eannot eat meat on I'r1
days and other religious holidays, and some sects practice vege
tanamsm

The Jewish rehgion has many dietary laws which determine
fuod patterns Generally speaking the Jewish people adopt the
food customs of the country m which they hive and adapt these
foods within the framework of the tencts of their 1eligion

Only the forequirters of amimals that chew the eud and have
cleft hoofs are permitted  All meat must be hilled mn a pre
seribed mannet (se¢ helow) after which 1t 1s called hosher meat
Tah with fins and scales arc allowed  There are three groups
of foods meat and poultry milk and 1its produets, and neutral
foods such as fish eggs cercals fiuits, and vegetables The
neutral foods may be scived with cach of the first two groups
but milk and 1ts products may ncva be served with meat or
poultry  Bread that 1s eaten at the meat meal eontamns no milh
or butter and bread that 1s eaten with the milk meal must con
tain no animal fat  Trequently a neuttal bread 1s made which
may be used with either group



CHAPTER 23
FOOD CUSTOM AND CULTURE PATTLRNS

The American people come from all parts of the world 1md
this varation m ongm 1s reflected 1n our food patterns In
Ameriea, there are many whe are foreign born who brought
food customs from theiwr native lands wath them to this eountry
There are others born here who shil adhere to the foods of then
parents  Some may retun certam fasorite dishes while accepting
newer ones whieh they have learned here Still others may be
the childien of marriages hetween two different cultures and
their food patterns indicate a blending of many patterns What
ever the source for the food pattern, 1t 1s necessary to have some
understanding of 1ts origin and to appreciate the nutrtive vale
Tood patterns cannot be modified either for improved nutrtson
or for therapentic diets unless such msight is incorporated m
teaching

As mdicated 1n Chapter 1, food prefevences are obtamed pri
marily from the home There 15 wide vanation i the foods
uced withmn any one country and frequently, among fimilies
So, 1t 1s 1mpossible to attribute certamn foods as always ocenrrng
in the menus of a country or of a famly from that country

There are three primary factors which may affect the native
food patterns geographic economue, and religious Of course
there are many other mfluences which might be enumerated but
few have such far reaching effect as those designated above

Obwiously the location of a country wall affect ais food patiern
If there are large coastal areas o1 many mland Iakes fish may be
a staple of the diet If the chimate 1s such that there are mam
vartehes and plentiful amounts of frmts, these wilt be found m
the dwly diet Swumlarly, if the country 1s mountamous the
people of that region usually eat food that 1s raised there The
degree of development of transportation within 2 country itself
affects the food pattern Tor example if there is very Litle com
mumeation and transportatson withn a country there 18 hkely
to be small exchange of commodities from the coastal areas to
the mland regions Here 1 Amenica many food patterns are
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tipieal of a speerfic section such s New England the West
Const the Midwest and so on This 15 a reflection of the days
when there was httle commerce fiom region to region

\ second mnyor factor that mfluenees the food pattein may be
desiznated as cconomre  The famuly meome 1s reflected 1n the
Linds of foeds that are on the table  The farm famly usually
produces much 1f not most of its food while those who reside 1n
url an areas must purchase food that 1s within 2 budget In
many farm famibies 1 Amerier as well 15 1 other countries 1t
15 the custom for the women to work outside along with the
men  henee such patierns as second breakfasts and one dish
1 un meals which could be cool g while all worked origmated
I requently 2 pattern was established while a family o1 a region
wAas m certaun finaneinl aircumstances  Lhen although they hwve
1 ecome mote affluent they may still adhere to the pattern which
15 typrenl of their former finaneinl status  However 1t must he
hept m mimd the amount of money spent for fond does not neces
sarly refleet 1ts nutritine value 1 menu which 15 very expensne
may be less nutiitions than an mexpensive one

Among the strongest influences upon food patterns are the
customs assoetnted with relrgron  Many beliefs are well known
The Moslems cannot eat pork Catholics cannot eat meat on I'm
dmvs and other rehgious holi lnys and some sects prictice vege
tarimsm

The Jewish rehigion has many dietary laws whieh deternune
food patterns Generally speaking the Jewish people adopt the
food customs of the country mn which they Iine and adapt these
foods within the framework of the tenets « f thewr religion

Only the forequirters of anumals thit chew the cud and have
cleft hoofs are permitted  All meat must be }illed 1 4 pre
seribed manner (see }elow i after whieh 1t 1s called hosher meat
Tish with fing and seales atc alloned lhere are three groups
of foods meat and peultry milk and its products and neuatral
foods such ns fish eggs cercals frwts and vegetables The
neutral foods may e scived with cach of the first two groups
but milk and its products 112y never le served with meat or
poultry  Bread that is eaten at tl e mett meal eontuns no mith
or butter and bread that 1s ¢aten with the nulh meal must con
tamn no ammal fat Trequently 2 neuntral bread 1s made which
may be used with either group
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Tor
Foop Custouts aND CULTUKE Parrn

1 1 ni Iy hd
LEAFY, GREEN CITRUS FRUITS, POTATQES, AND
AND YELLOW TOMATOES, RAW {OTHER Y EGETABLES, MILK, CHEESF, 3EAT, POLLTRT,

VEQETABLES CABRAGE FRUITS JCE CREAM FISH, Fars
Itahan
Broceolt Tomntoes Egg plants Milk (less Beef
Dandehions (lrge Zucchim squash used here) Lamb
Fennel amounts as< Potatoes (ocen ik Organ meats
Green peppers sauce) sionally) Cheese Haghly seasoned
Escarole Frurts n season meats {salam,
Spinach Legumes sausage, ete )
Leats Fish {oceasion
Kidrey beans ally)
Chick peis Eggs (fried)
Dried split peas

Near East: Armena, Greece, Syria, Turkey
Tomnatoes Cueum Fermented Lamb
bers mlk Chrchen

s fre Sour cream Eags
plant - Pasteurized Fich, fresh,
Yeeks | AUCUY } ok (par- salfed, smohed
Okra ticularly
Omons children)
Potatoes .

(seldom)

ried

Apn

cots fre
Rarsmns { quently
Fuigs

Dates
Melons (summer)
Fruit compotes
Dried beans
Peas, lentils
Nuts (occasion

ally)

Foods unless otherwise designated are uscd in both the natrse country and the Unitel
States
Ttalics ndicates foods used primarlly {n the native country
Dlack type indicates food adopted after coming to the United States

Broceoh
Dandehions
Peppers Egg

Kosher meat, meat from an animal that is killed by a special
official in & manner which drains as much bload from the animal
as possible, 1s sold only at kosher markets It must not tounch
any prohibited foods. Usually meat is not considered kosher
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ED T0 THY BASIC SFYEN

i3 0
D, FLOUR
AlS, w0y FATS 0118, SWFFTS
\ FAPICHFD BUTTER MISCFITANEOLS COMBMENTS
Itahan
0 white Olive il Cthos (hofiiage) [T Dilike Amersan cherss,
1 Butter Chestnuts prefer native varieties
1produets SQqlt pork Swects and may pay excessive
as mae Crndy prices for imported Ital
, spaghetty Garlie (fimvor 1n echecees
meal po mgy 2 Grecn vegetalles are well
¢ {Northurn 1iked and serve 11n large
V) portions, vanety as
salads
3 Soups are frequently
mn le wath legumes
4 Seldom use cream, ex

cept 1 spee1al desserta
Desacrta seldom uneed,

fruit frequently served
as degsert

Near Fast  Armena, Greece, Syria, Turkey

I, eracked” [ Ripe olives (no | Grapevime Jewses |1 In mative country, for

e

al, thin and | butter) {1mparted here) mented mlk and «our
Lamb fat Many herbs and eream are used in com
1, wlate Seed ola spiees bination with many
r Olive oils Honey foods soups, meats, vege
Margarine Sugar tables with pastries and
Coffee thick cottage cheese
aweetened 2 Vegetables frequently

fried, may be broled or
stuffed with cereal, or
served as a one dish menl
Diet may be low 1 as
corbie aeid content
Pattern frequently in
cludes a hearty main dish
May substitute wilted
cabbage leaves for grape
vine leaves

w

=

{Contimued on page 335 )

after seventy two hows  Aftar the meat 15 purchased and n
the home, 1t 15 further treated It 15 soahed m water one half
hour, salted lihcrally, placed on a purforated boatd and then al
lowed to dran for one hour to remote as mueh of the remaming
blood as possible  If a patient who 1 an orthodox Jew is placed
on a low sodium diet, 1t 1s necessary to consider the amount of
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MEay, POrLT,
PISH, poog

g
TIpe, oy
Cow’s Bcefp e
My (not g4 Porj,

Iiberyp as Veq]
formerly)

tbbagg
Foceoly
een

Mol

Beetg Sour cream Pork
Peppers Carrols Cheege Vea}
le o0t Vegetaboq Cottage cheese Eggs (fr
rel " A shroop o
nag €gumeg
g beapg (!ﬁdely)
Thrant

Cabbage Po,
(frequey,

tly) toeg }
Tomataes Urmps

Buttermy ll?aggs ((b‘gb
freq Uently) 200 (fre

Quently C(eesg (sme quently)
:unountw) atton” (oo,

S1onajly)
Beef (seldor
131, cog, pq,

ock (fre
quently )
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61 —CoNT I
i1
BPFAD, PIOLP 30
CFPFATS, WHOUF FATS, 0115, SWTFTR
CPATN FNPICHED RUTTEP MISCELTANFOUS COMMFNTS
€ zechoslovanian
Tiee Tutter Honey 1T Mk ueeUliterally in
Rarlev Bnacon Candy cooking, though not often
Farnina Gooep fat Seeds ueed s o Fevernge and
Cream of W hent Spices often not na freely here
Oatmeal Nuts a3 1n native country
Pumpermehel Sweetened car 2 Meals frequently consiat
Bourrretreal bonated bev of hearty one dish meals
Pumplings erages 3 Wide vanety of vege
(whate flour) talles used
4 Wide variety of cereals
used 1n many nteresting
eombinitions
Polish
Oatmeal [ Rutter (mod ! Pastrvy (on spe 1 Milk and sour crenm used
Comnflakes erately) cial oceasions) less widety in Umted
Dark rve bread | Larl Desserts (zel States than n native
White bread Bacon fat dom) country, often used in
(children) | Poultry fat Candy (Hberal) soup
Buelwheat Suet Sugar (liberal) 2 Mitk given to ehildren,
Oats. | ouls Honey adults prefer cheese
Rice Flax Jam 3 Vegetables cooked for
‘ Hemp hn long time, prineipally tn
Sunflower Saffron soup or boiled and served
| Salad oils Mace with hot milk
‘ 4 Eggs may be fried or
hoiled
| o Fish 1s usually used only
on Fridays
6 One dish medls very pop
ular
7 Inexpensne cuts of meat
cleverly use
v Trash
atmeal Butter (small Cake 1 Buttermilk ueed with
Indian meal amo“m(g) Pie %fmq“e“”v potatoes and cereals
Porndge Lard dupmings | Tea with sugar |2 No cream used
Wiite baker’s teooking (frequently) 3 Most vegetables are
bread J Qugar cooked 1n soup
Rye 4 Lattle fresh fruit used,

Oaten | Ocea J

cake si10n

Whle 3Ny |
wheat | home
tread ) male

|

some stewed fruit and
satces are used for des
I gert
Sugar 15 added freely to
prepared foods

@
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tt—forT p
%
RREAD FIOUR it
CEFFALS WIC(F FATS OffS SWFETS
CPAIN FNFICHFD RUTTER MISCFITANFOLS COMMENTS
Ceechasloranian
Tiee Butter Honey 1 Mk ucel hiberally m
Rarl Baeon Candy coohing, though not often
Fanna Gonse fat Qe la used s ol everage anl
Cream of Wheat Spices often not a4 freely here
QOatmeal \uta a9 in mative country
Pumpernichel Sweetened ¢ar |2 Menls frequently conaist
Sour rve lrenl bonated bev of hearty one dish meals
Dumphings erages 3 Vade varety of vege
{nhite flour) tatles used
4 Wide vanety of cereals
used 1n many interesting
( combinations
\
Polish
Oatmeal Butter (moi Pastry (on spe 1 Mk and sour cream used
Cornflakes erately) c1al oceasions) less widely 1 Unitel
Dark rve bread | Lari Desserts (sel States than i native
‘White bread Bacon fat dom) country, often used in
B(chﬂdren) Poultry fat Candy (liberal) soup
0“5“““"' Suet ‘ Sugar (liberal) |2 Milk given to children
R“ < Oil= Honey adults prefer cheese
ire Flax Jam 3 Vegetables cooked for
Hemp Dill long time prineipally 1n
Sunfiower J Raffron soup or boiled ard served
Salad olls Aace with hot milk
‘ 4 Eggs may be fried or
| hoiled
5 Fich s usunlly used only
1 on Fridays
i G One dish meals very pop
ular
| 7 Imexpenswe cuts of meat
dleverly used
(i Trisk
meal Butter (small Buttermilk used with
Indian mea oty ) o | trequently potatoes and cereals
Porndge 2 No cream usel

" hne v aker g
ead

I)e

Oaten Ocea
e | siom
Wigle {2

wheat | ] ome
treay ) male

e

Lard dnjpings Teu with sugar
{cooking) (frequently)
Sogr

-

@

Most vegetables are
cooked 1n soup

Little fresh fruit used,
some stewed fruit and
rauces are used for des
sert

Sugar is added freely to
prepated foods
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I

I péid v
LEAFY, GREEW CITRUS FPU!TS, P(H‘ATOES, AND
AND YELLOW TOMATOES RAW JOTHER y EGETABLES MILK CclEESE MEAT P
VEGETABLES CABBAGE FRUITS

ICE CREAN

FISH
Puerto Frican
Green peppers Tomatoes Plantig Cheese (small

T

£ggs (sa
omato puree Chayote amount) amount)
Cassava Milk (oeca Freh
Malapgas sionlly) Fish dne
Yams “alted
Yautig
Legunres
Black beangs
Lama beans
Mavry besng
Pinto beans
Rel beans
Chick peas
Okra
Onions
Bananag ——
Mezican
Tomatoes Dried beans Atk (small Beef } fr
(daly) Chili peppers mounts) Chicken | qu
Citrus fruits Bananas Porl.
Omiong Lamb
Cabbage Fish
Turnips
NPM
1 bage Green heans Milk (seldom) | Fish (ire
Kale Cabbag Frust Cheese (on Squc:t?')(m
LS
Frut (seldom) bread) ;uenflym o
Beet
Por] aely
<ausage
Veal
Eggs (oceasion
) aliy)

Frenck Canadian

Cabbage (fre ;{;ur‘mps prm \;gk lgixtz;;;n q;éﬁnﬁt;;) {fre
{

\%ﬁzgl{%m P:jss Pl | cece (sel Pork (fre

quently) Salt 1eans dom) quently;dom)
Green toma {wnter) Beef (sel

toes prekled

(frequently)

Chinese

amboo shoots

ewns (fre Ak (smal] Feps
s;l{:nﬁyg ¢ ﬂmoénls for | Fr} mgn‘
Legumes iirenand | et ‘amoun:
Vegetables mfants) Poultry
(native) Cleeve (sel

dom)
S IS AR i i
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TOOD CULSTOM AND CUITUR! IATTFRN\S
6 ((4xT 1)
¥ I 1
TTFAD FIOTP
(FPFAIS WHOTF FATS oS, SWFETS
CTAIN FNPICHFD PUTTFR MISCTTTANFOl g COIMMPNTS
_ T ucrfo 1 can
e lar} At nato (eclor 1 Ytew 1 a common lich
St pork ing matter) 2 Uaully buy fools from
Ham fat Garhe meal tn meal
Coffee (every 1 If eannot finl native
nonl) {00 13 tn local marketq
Aolasses normally may not expert
Qhve ol ment with eul stetutions

—m—m
rzican

Lorn meal (tor
hity

Rutter (sellom) [ Sweet Tolls
“ugar

or new fools

1 One chief meal eaten
luly usually 2t noon

Wheat (n1lledy Coffec 2 Aleat usunlly served ag
Noodles (oeeq’ a stew
siomlly)
R | e
— Po'myw.x;ﬁ
Cra producty Tari [~weets himited) |1 Cereals other than corn
Breal (wlite onutte1 in native land
flour corn meal) 2 Vegetalles <erved m
soups after long cooking
3 Fresh fruit sellom used
here
4 Weat usually used as n
_ i I
Frenck Canadian
?‘aTxmml Tarl | Yastry ) fre 1 Veget blew are often
ate fread Butter (oceasion |Cake  § quenthy ovkel tou tong & time
(m(ﬂt' with ally) i goups
ceater) Cream (fre
arn 1 read quently )
—_—
Tt C/inese
('f)' (touth Seeame o1l T Wile vinety of native
frisi Tarl vegtalles amelulel
Cl”" (Nortl 1uly menus
Ina) 2 “nylein eurd wadely
Wheat usél supghes calem to

tte liet
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sodmm obtawned from the hoshered meat Meat mAy have to be
omitted from the menu, however, the alternative dary foods
15 often farrly hugh m sodmm  (See Chapter 39 )

Toods prohubited are pork and its produets, hacon, ham, and
lard, blood m any form, so an ezg with a elot would be disearded
Suet of oven, sheep, and goats 1s not used, nox 13 the hmd
quarters of any ammal Al shell fish are not allowed Mtk or
mith products may not be served from three to siv hours after
a meal at which meat was served Cooking 15 prohibited on the
Jewish Sabbath Speezal foods ate associated with religious hoh
days, the observance of Passover lasting esght days On some
religrous days, no food 1s eaten  In order to mamtamn full sepr
ration of meat foods from dury foods, two complete sets of
dishes ave used n addition to a speesal set for Passover How
ever, glass dishes may be used for both meat meals and dany
meals

Table 66 18 mcluded to suggest some of the food custom nd
eulture patterns which may be found sn the diet of many Awmen
cans No one indndual will adhere to the rigid pattern repre
sented As mdicated earber, there 1s usually a blendmng of new
patterns with the old when commng to the United States Table
66 1n many cases, mdicates customs that were practiced m the
natrve couniry, foods obtamed mn both the native and adopted
land, and foods which have been included after commg to the
United States

It must be kept m mnd that frequently a newecomer will do
without many necessary things m order to buy familiar yet
expensive wporied food  Or, if natne foods are unghtawable
he will do witheut Somefimes changes are made, such as sub
stitniing white flour for whole wheat, which are not as nutritious
as the natre food pattern Apart from mecluding comments
about the food customs, Table 66 has bsted foods m the Base
Seven groups This may facmhtate an evaluation of the dxe:t
Howeter many other foods may be inelnded mn the prtient’s
menn which are not shown here which may contribute to the
total nutritive value



CHAPTER 24

A REVIEW CHAPTER ON THI LSSENTIALS O
AN ADI'QUATI! DIDT

Many years ago Carl Voit defined food as 4 palatable mix
ture of foodstuffs which 1s capable of mmintaiming the body n
an equihibrium of substanee or eapable of bringing 1t to 4 desired
condation of sutstance ’’ The 1denl food he further stated s
1 palatable minture of foodstuff arranged together mm such pro
portion as to burden the orgamism with a mimmum of lnbor
An analvsis of that defimtion indicates the completeness of his
understanding

Tood to be utihzed most efficiently must be palutable and it
must be eaten with enjoyment It must be attractive 1 appear
ance and it must satisfy  In order to have adequacy there
must be 8 mivture of foodstuffs m total readily utilizable from
the standpoint of digestion The amounts and properties of the
foodstuffs in the minture must be such that balance may be maun
tamed between intake of necessary nutrients and outgo of waste
products  That such equlibrium 1s essenttal 1s demonstrated by
feeding experiments 1n which one or more dietary essentinls are
nadequate or lacking and study of the profound effeets which
follow restricted diets Such experiments clearly mdieate the
potential dangers of our frequently lax food habits ‘ecLester
m a discussion of the normal diet expressed the idea that man s
vlace i future hustory will depend m no snall degree upon the
food whuch Te cats MeLester 1s by no means alone in this behef
therefore the first constderation 1n diet eonstruction should be to
keep the individual 1n a state of good nutrition or to bring him
to this condition for lus own sake 1nd for the sake of posterits

When a diet 15 to be taken for only a short time such as three
or four days the nutritive balance 15 of relatnely small impor
tance lut when 1t must extend over 1 long period 1t must be
adequite 1f defierency diseases or their subehnteal symptoms are
to be prevented Presentive medicine will eventually begin wath
diet adjustment Malnutrition whether 1ts source be lowered
caloric ntake speeific shortage of any one food or mmbalance
between food constituents alw ays results i decreased effietences

712G
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Sound strueture evnnot he bult withont building matennd, propet
m hnd and m amount Man cin aceommodate himself to n
adequate intake for 1 certun kngth of time but eventually he
will suffcrafat 1s contmued too long

1o sumphify planning of the noymal diet specific pomnts should
be remanbered  These are imeluded in the Recommended Duly
Dretary Allow inces (1953 1avsion) (Table 67)

TABIE GTA

Tie data lere summanized fram earlier ¢ apters may be usel for approx
mnnte num re Al ¢ leulition s follows
A man 6 feet il "2 m les
40 el anch
840 calories
Roughly 3000 calonies
If division between food stuffs 1s 15 per cent proten
353 per cent fat, 50 per cent earbohydrate the ealeu
Iation would contimue

3000 calories 3000 calories
15 per cent 35 per cent
414 ¢ protem enloties 1\ 1000 00 fat cnlories
1. approx gm jroten 1" approx gm fat
(each gm yrelds apprex (each gm ytelds approx
4 cal) eal)

3008 eslones
G0 per cent
—

teal)

The diet preseription (B) would then read
3000 etlones, 112 gm P 117 gm F 375 gm C

Tt can be seen from these values that in the normal diet tlere 1s a rough
ratio between the nutrients—approximately 1 gm P 1 c
These fipures, 3f hept 1n mind, make 1t posuble to discorn whether a thert
peutic diet 13 high or low in any of the constituents by reading the pre
serniption  Furt) ermare, aud very rouglly one can remember that for the
adult wan tle value 13 mot far from 100 gm for protein—an eisy whole
rumber to rementer

Tie protem levels based on 3000 calore mtake are rougtly as follows

7¢% protemn calories 50 gm proten—low level

10% protein calories 73 gm protein—aserage level
15¢% protern elories 100 gm protesn—generous level
20% protemn ealories 150 gm protem—high level
25¢ Jrotem calories 200 gm protein—sery high lesel

T The calorie requirement
In the diseussion of metabolism 1t 1s stated that ealorie require
ment varies with size, sex, occupation, and other factors A

~
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sourees and two thirds from ammal soureces  Towever, an equal
amount of ammal and yvegetable protemn 1s a practieal and safe
proportion and 15 more economeal if this 1s a factor

111 The fat level

T the normal diet, fat supplics 23 to 4590 of the totl cilorics,
75 to 150 gin daily, o1 110 2 gm per kalogram of hody weight
Smee earbohydrate morce effectively spares hody protem than
does 1at, and sinec fat 1 too Iage amounts may not he well tol
erated, n fat mtake not to exceed 4396 of the total ealores 15
preferable to 1 higher mtake, unless the higher mtake 15 spe
aheally mndieated

The lugher the fat, the more costly the diet  When striet
cconomy must be practiced the diet must neeessuily be of high
earhohydrate content

Changes 1 the quantity of fat in the diet may be a means of
regulating appetite, sinee the Jugher the fat content of a meal
the longer it stays m the stomach and the longer hunger pangs
are deferred

IV The carbohydrate mtake

Carbohy drate normally supples roughly 40 to 5090 of the total
calories, from 4 to 5 gm per halogram o1 a total of 300 to 400
gm  Starches form the bulk of the carbohydrite eaten Thepy
are the cheapest sourec of cnergy and are neutral enough n
flivor to be well adapted to libernl use The cereals, cereal
products such as breads ete and the 15 to 20% vegetables are
the chief sources of starch The frmts sugals and desserts sup
ply the sugar

V' The mnerals

While no one mineral 15 of gieater importanee than another
(see Minerals, Chapter 13), 1 general piactice only three re
quire ealeulation to assure adequate mtake These are ealeium
phosphorus, and ron  Sufficient protein mn the diet insures suf
fiuent sulfur Sodmm and chloime are provided m excess as
seasonngs  The potassium content of vegetables 1s high  But
defierencies of caletum, phosphorus and wron do occur  Stand
ard or optimum mtake valnes which are sometimes suggested,
melude a margin of safety The optunum 15 the minmmum re
quirement of these eonstituents plus 50¢%
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Tor children the edemm and phesphotus should be 1 and 15
gm, respectisely Mk must be included for the phosphorus
and ealenun Al the calewm and haif the phosphorns are sup
plied by three fourths quart of milk

VI The Vitanuns

Lren though the speesfic deficieney diseases seen 1 anmmnls
are rarely encounteted m man, lowered resistance to mfection
and numerous vague elnieal symptoms are known to be at
tubutable to low sitamm mtake It 1s entuely possible to meet
the normal vitummn requizement with the exeeption of vitramimn
D, by means of food

Vitamun 4 s abundantly supplied by eream, butter, cheese
nulk, hrghly coloted fiutts and vegetables, Iner, egg yolk, and
salmon If the diet contains a pint of milk, a serving of butter,
a leafy or colored vegetable and fruit, a protem such as cheese
cge, liver, ot a darh colored fish the sitamun A requirement of
the normal mdnidual will be met

Vitaman B This group may, for smmphety, be considered to
gether Laver, whole gramn cereals, nulk, molasses, and jeast
31eld good amounts of sitammn B winle vegetables, frints, and
nuts are appreciable sontces of all of this group If the datly
food contams 2 pint of milk, a whole giam, or ennched cereal
a serving of fuuit, a leafy vegetable, and a serving of meat
(particularly liver), the B group of vitamms will be supphed
adequate amounts

Vatamun € 15 obtamed m excellent amounts from the citrus
fiats  An orange or half a giapefrmit contamns nearly enough
to meet daily requirements (The fiozen and cinned Jusces have
essentially the same vitanun € value as the fresh frmt) Cab
bage, cauliflower, broceol, strawberries, and raspberties are ex
cellent sources, and most fiesh vegetables and fruis ate good
sources Raw vegetables should be used where practical Salads
are rich in yitamns

Y staman D 1s rather restricted as to natural sonrces It 1s the
one vitammn that requues supplementation by commer AL} prodt
ucts durmng the period of growth espeeially when sunlight s nuf
avalable A fish oxl should be considered as food 1n the diet 0
the child not as medication
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The othar vitamins of which we hear ae still undergoing ex
peument and s vet need canse no concern  Physiecal ulments
from their Inel have not vet heen proved  We may well assume
that sinee they are elesely assoerated wiath the £mthar vitamins
sufficrent amounts of the one group will msure the presence of
adequate amcunts of the other

Vatamin T deficienes oceurs only when faulty absorption of
fat eusts or therc s Iner dvsfunction of sueh nature that the
vtamm s destioved  If the diet eontauns an abundanee of green
leafy vezetables defieteney eould result from such pathologie
change onlv

VIT Water

Watet plivs an mimportant part 1 good nutrition It 1 avaul
Wle to the hody from thiece soutees ngested as such or 1s ten
coffee frnt dimls and cther beverages as preformed water
which s part of the composition of the food (milk 15 87¢% water
fimits d mieen vegetables 75 to 90¢% ready to serve cerenls
contun 10 ) and last the metabolie water which results 1n
the onidatine hreakdown of faod (sec Chapter 15 Water Bal
ance)  In genaral the mtal e of flmds as such should not fall
below 1000 ce (1 quart) per day

VI The indigestible fiber content of the diet

Indigestible fiber 1s necessary 1f normal mtestinal aetinaty 1s to
take place  Theare 15 general agreement that abundant fruits
and vegetables should be nclnded 1n the normal diet  The cellu
e frameworl of these foods resists digestion m man and 1s
elimmated from the body as roughage  Tust how mueh roughage
should e supphed 15 v question  Iu certam &y pes of eonstipation
roughage 1s undesirable  The use of the new  entiched

restored  or  remnforced mlled flowts and eerenls assme
produets with 4 vitunn poteney equil to the whole wheat flom
tut devord of roughage The quintity and quihity of mndigestible
fiter to e meluded m the diet must be settled by mdwadual
€3perimentation

T\ The acid base brlance
Certum fuo Is heeause of then nuner il content leave an el wh
or produce an 1ead urme  Other foods lemie an alkaline ash
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as the end product of metabolic process ‘lhe determinmng factor
18 the predommating mimeral (see Minerals, Chapter 13)

Toods are clissified as acid formmg or base forming  Meat
fish, eggs and ecreals are aerd forming  Milk, 1egetables and
fruts, with the exeeption of prunes, eranberries, and plums {see
Minerals), are base forming Tats, sugars, and stuches are
neutial  The notmnl diet should be neutral or shightly alkalme
Ongmal organie aedaty, such as the tartness of oranges, due to
then aittie aeid eontent, shounld not be confused with the aadity
as an end result of metaboliam

X Food diosyncrasies

Unnatwal food habits may be due to notions or to food al
lergies  If they are due to the former, psychologreal adjustment
should be undertahen If to the latter, the allergy should be
stuietly observed When, however, a food which 1s a dietary
essentio] must be omitted fiom the diet, 2f 19 smperatwe that 1t
be replaced by some other satisfactory food or commercial product
which wall offset the climination of the partwcular food Allergy
may serzously alter meal plannmg (see Chapter 41)

X1 General

The nttiactiveness palatabality, smiability, and eost of any
diet are matters of importance In addition, general eating hab
1ts, health habits, physical surzoundings and psychologienl re
sponse ean, i1f they are adverse, offset many adiantages of ?
proper diet

Gove Hamindge savs 11 Your Meals and Yowr Money* ¢ After
all the analyss and pulling apart has been done perhaps the
larger signtficance of food study Dies m three things It seems
indicate very clearly That diet 1s a primary factor n enabhng
the wdnadual to 1eahze the highest physical well bemng of which
he 1s capable withm the lmitations of his mhentance Thal
whatever speeafie factors are responsible for speeric results 1t 18
the whole pieture that counts, the whole diet, the whole body,
and the whole Iife That to attan the 1eally profonnd effeets
of a superior diet takes a Iifetime o1 eien more than one generd
tion Al this opens up a new pomt, 4 siveeping panorami w

epyblished by BcGraw Hill Co New York N 1
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deed and n new field of effort to the seience of nutustion and
by the same tolen as Sherman has pomted out 1t greatly n
creases the 1esponsibibity of the nuttitionist m relation to hu
man welfue Nobods has cver tried feeding 9 nation lile 2
herd of thoroughbred ammale just to sce what wonld happen
but T should hke to see Ameriea start tryingat



CHAPTER 25
PLANNING THE FAMILY DIET

We hnow from seientafic studies what 1s essential for normal,
optunum nutistion, but how shall the meals be planned? Thisis
not a complicated matter The daly or weehly nelusion of
certawn basic foods ot food groups is assurance that fundamental
tequurements will be met  After these foods have been meluded,
the 1emainder of the diet may be made up from foods of choice

The first essential 1s mlk If the daily diet contams 1 quart of
mlk, there 15 at ouce protem of the highest qualty, fat, and
catbohydiate (see Chapter 5)  All the ealeium needed, two thuds
the requuzement of phosphorus, one third the needed vitamn A
one half the 1equuement of vitamm B, and over half of the
vitamm B, wall be present  If only a pint of milk can be meluded
each day, 1t will go a long way toward meeting requirements, but
not 1 optimum amount

The milk may, of coutse, be drunk as such or made nto cocoa
eream soups, puddings, sauce for Vegetables, or 1t may replace
water m prepauing cereals Cheese may be used to replace part
of the milk mmtahe The cheese equivalent of 1 quait of milk 1s
approximately one fourth pound, depending upoun the texture
When cheese replaces milk, however, 1t must be remembered that
part of the mmnerals, the water soluble vitamms, and the major
part of the carbohydiate have been lost in the whey if the cheese
13 one made from curd alone If shim mulh cheese 15 used, there
15 additional loss of crcam or fat

Other equivalents for the quairt of mitk are the pmt ewn of
evaporated mlh (16 ounces), 4% ounces of drled whole milk, or
31, ounces of dried skim milk plus 134 ounces of butter

As a second essential, a cereal o1 cereal pioduct should be
eaten every day m addition to bread Dreakfast foods toda}
offer a wealth of choice We have wheat, oats, rice corn, buley,
buckwheat and rye mn their natural state, as well as the mults
plicity of prepared cereals Besides the breahkfast foods we have §
great varlety of pudding materals, taploca, rice, sago, corn, m:
others, and 1n addition to bread we hate muffins, rolls, biseusts

348
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wafffes griddleeales and crael ers  Choice should 1 2 pleasant
task  The preference <hould Te for the whale graun o enriched
cerels or eereal prolucts  As hiw b oen <tated hefore tle ontside
hust s ranoved o the finddy mifle 1 ceredds «onsequentiv the
tnnerils and vitamims ire no longer presant  Such eereil 15 of
wlue (nly a4 q <ouree of ealortes smill unounts of me mplete
protan and for its <atuty value  Wath the posaille exeeption
¢f wheat and ot the husl of most ceteals 15 1ot teo roush ty
Lravent ot anclusion m the normal diet The bran layer ot wheat
mleats mn L contrundieate 1 for some  hrlnds Te ¢ m
pensite for this however wheat germ may he used sepantely
¢r ariched milled flour may te purcinsel  Wheat germ 1 11eh
m the vttn B oeompley and n vunonls tut has very hittle
mhgestible iber

The ecreal group 18 of course  t Tilv al e vilue ! be
ews of s Blandness may be melul 1 good quantits  In
1t ecrenls farmsh wmdigestil ! 41 t saryng extent
(when not finely amlied) and w1t s ur es of phos
thorus scdmum magnesim sulfr o 11 ¢ 1 1the vitsmn B
cotiplen Three to fowr scrvngs durng 8 1y s a4 eerel
r Tread ™ are desiable

The third essential 15 vegetables of win h thete 15 1 varrety
The leafy green salad vegetables a1¢ rieh m muners nd vite
mns (A T comples ¢ T and k) lut are low mn proten Iat
mlewrlohvdrate  In fiesh raw salnds they retun thewr vitamins
and minerals  If thev are cooled eare must be exercised to pre
vent dissolsmg ont the mineials and water soluble sitamuns  One
kreen leafy vegetable should be meluded 1 the diet duly s 8
siad unless 1 rin frmt salad or 11w frut alone 1s senved A
sceond 3egetable should always le included am additun to po
Uto—or a4 total of three onc of which should be 1w 1f pos
sille Tn gencial the vitamnn and nuncial content of these lust
mentioned vegetables 1s low but thewr enlorie value 15 higher
and unless a low ealonie diet 15 desned these vegetables Wd
Varety color and satiety

Fruits are sumlar m composition to the vegetibles the daffer
Mee bang lugdy a matter of sweet el ohydrate (sugar) n
Place of stareh  To mswie adequate mtihe of vitamin C 1t 1
Wise to melude 1outinch 2 afrns frut m the duly diet af eost
Permits and 3f there 15 no sensitnaty (allergy) to eitrus fruits



CHAPTER 25
PLANNING TIHE FAMILY DIET

We hnow fiom seientific studies what 1s essential for norma,
optimum nutiition, but how shall the meals be planned? This 1s
not a complicated matter The daily or weckly melusion of
certain basie foods o1 food groups 1y assurance that fundamental
requirements will be met After these foods have been meluded,
the remamder of the diet may be made up from foods of chorce

The first essential 1s milk  If the daily diet contains 1 quart of
mulk, there 1s at once protem of the highest quality, fat, and
catbohydiate (sce Chapter 5) All the caleium needed, two thirds
the requuement of phosphorus, one thud the needed vitammn A
one half the requuiement of vitamun B,, and over half of the
vitammn B, wall be present  If only a piat of milk can be mncluded
each day, 1t will go a long way toward meetmng requirements, but
not 1n optimum amount

The malk may, of cowrse, be drunk as such or made mto cocor
cream soups, puddmgs, sance for 1egetables, or 1t may 1eplace
water 1n prepaung cereals Cheese may be used to 1eplace pirt
of the nulk intahe The cheese equivalent of 1 quart of milh 1s
approsimately one fourth pound, depending upon the texture
When cheese 1eplaces milk, however, 1t mnst be remembered that
part of the minerals, the water soluble vitamms and the major
part of the carbohydiate have heen lost m the whey if the cheese
18 one made from emd alone If skim malk cheese 15 wsed, there
15 addrtional loss of eream or fat

Other equmvalents for the quart of milk aie the pint can of
evaporated milk (16 ounces), 44 ounces of dried whole milk, or
314 ounces of dried skun milk plus 134 ounces of butter

As a second cssential, a cereal or ccreal product should be
eaten every day i additon to bread Drealfast foods today
offer a wealth of choce We have wheat, oats, rice, coun, barled,
buchwheat, and rye m then natural state, as well as the ninitt
plicity of prepared cereals Besides the breakfast foods we ha\en g
great variety of pudding materials, taproea, rice, sago, corm, ats
others, and 1 addition to bread we have muffins, rolls, bisem!
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If the ertius frwat cannot De meluded, the need for silads wnd
carefully cooked leafy 1egetables and tomato (either raw o
coohed) 15 mereased One setving of citrus frurt, grapefruit
or arange, nearly meets the day’s requirement of +itann ¢

Apnicots, peaches, and, to a lesser extent, prunes have a place
all then own among the fruits They are effective m hemoglobm
1egeneration, quite out of proportion to thewr mineral content For
this 1eason, the melusion of these fimts 1 the diet onee a week
or mo1e 15 wise A second fimt daily 1s hughly desirable Use
fruits as dessert, at least part of the time

Meat It 1s possible to have the diet adequate m protem 1if
ample milk, cheese, and eggs are mecluded, but for satiety value
nothing teplaces the oceastonal use of meat To nclude meat
daily greatly enhances the palatability and the food value of the
diet  DMeat 1s an excellent sowice of protein, minerals and the
B vitwmins With the vanety in cuts, combinations, and methods
of coolang, no monotony need exist

Fisly and meat are essentially interchangeable (see Protems
Chapter 5) The 1odmme content makes the use of salt water fish
at least once weekly, desirable

Luer 15 considered sepurately from meat beeause 1t 15 meat de
Iuve from the standpont of nutrition It has all the constituents
present 1 othet parts of the etrcass, and, 1 addition, has 1
higher 1itamin B potency, 1s a valuable source of vitamn A, and
has no supetior 1n any form as a blood regeneratmng food Laver
revolutiomzed the treatment of anemrq, 1nd wilile it 15 rarely
posstble for a person to et enough hver, as such, to control per
nictous anema, 1ts concentrates me the most valuable form of
medication m this disease, and certam -mownts of hver s the
diet are extremely mmportant Laver should be served weekly m
the normal diet The only difference m nutritive value among
calf beef lamb, and pork hver 1y a vanation n 1on content
wnd thele 1s also a difference 1 the palatability and mn the cost
The mulder the flavor (calf liver) the higher the cost Jtas es
sential that the hiver jmeces be presery ed 1n preparmg lver for
the table Soaking or parboiling to remove the strong taste 11‘50
removes minerals and vitamms and this practice should be

avorded
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Eggs should be served dmly if possible The yoll contributes
vitamin A 1 good amount vitamn B3, and 1s one of the fow food
sources of vitamm 1D The voll also contains leerthin essential
fattsy rads andnon  The winteas pure albumm  If eggs eannot
te used dmly, at least three 1 weel should be consumed by the
mdninaidual  Bolad bal ed serambled made into puddings eahes
cte they play then patt however they are used

Fats contribute calotws to the diet, but i the basie diet they
are mmportant also for therr vitammm  cholesterol leeithin and
essentral fatty veid content  Amimal fats contribute vitammm A
Butter crexm and fish oils contribute vitamm I The seed
nls such as eottonseed (Wesson) and corn o1l (Mazola), furmsh
the unsaturated fatts 1eids vitamm B, (pyridovine) and panto
thenie acid Therefore a generous serving of hoth butter and
salad o1l daily 15 important

After the particular forms of food here mentioned have been
meluded mn the diet other foods aceording to faney may be n
cluded to contnibute the additional ealories  The forezomng baste
diet will contribute ahbout 1000 ealortes These foods are found
m the Basic Seren Food Groups (see Table 68) This Yardstick
of Good Nutrition 1s a streamlined version of the recommendn
tions of the T'ood and Nutrition Boud (see Chapter 2) This
snggests that certan items be chosen each d1y from specific food
groups and that a varety of foods be chosen over the week
Such cholee assmes adequacy of diet and conformation of the
detailed stindards (see Chapter 24) as can be seen readily from
perusal of the groupmngs m Table 06 Such an instrument serves
1s a means of improving dietary haiits wathout confusing the 13
public wath saentific detmls Details and reasons must be more
slowly acquired

Tig 631lustrates how each of these food groups may contribute
part of the essential nutrients to the total day s diet These
rraphs represent the IBasic Diet Plan of a 20 yenr old (see Table
74 Chapter 27) Some nutrents are ibove the Reccommended

Allowances m order to jrovide foods contmmmg adequate
amounts of other nutrients which me not 1s plentifully dis
tributed

In planmmg the family diet many adyustments have to be
made  Thes may be such fictors 1s various 1.¢ levels within
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o
CALORIES PROTEIN  Ca IRON  VITAMIN THIAMIN
A

R1B0
FLAVIN ACID

T VEGETABUE(GREEN LEAFY YELLOW) ESY
—J

MILK, I PINT
EGG-1 BB vicETABLE,OTHER

MEAT,POULTRY,ETC  UOIID CITRUS FRUIT =
BREAD, CEREAL E= FRUT,OTHER i)
POTATO UZZ2  BUTTER, OTHER FATS ==

Fig_ 63 —Houw the food groups from Table 74 (Chapter 26) combine to meet
the nutritive needs of a 25 year old noman Based on the percentage of each
group of the dally recommended allowances The diet supplies adequate
amounts of all nutrients except calories
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Tach famly and cach member of a family has ccrtam foods
which are favorites other foods wlach are not served very often
Many food patterns me dictated by custom and eultural back
grounds (see Chapter 23) Tt 15 possible to include all of these
vamations m a weekly meal plan

The result of a recent Gallup poll of American eating habits
indicates how few netually have a diet which 13 screntifieally
considered and conduerte to optunum health  The results of this
poll show ed—and we quote

Iow Americans

Fssentwal Foods Are I'ating
1 Green or yellow vegetalles 23c% had none
2 Citrus fruit, tomato or raw greens 4696 had none
3 Other fruits or vegetnbles 95 had none
4 Mik or milk products 32% had none
5 Meat, fish or poultry 9% had none
6 Fges 40% had none
7 Cereal or bread 4% hal none
& Butter or other fats 2260 had none

The relation of this survey to another survey on iflness
may be mgmficant This second survey showed that 16¢%
of the total population or ahout 21 000 000 persons, i the
Tmnited States were suffering from the common cold

Recent reports of the number of man hours lost a year
to various ilinesces are tremendously large, estimated at
about 1500000

One of the most inportant mfluences m menu plinmng 15 the
amount of money the family can budget for food The diet plan
mn Table 69 may be used for any economic level Some general
prineiples can well be kept 1 mind to adjust 1t to different levels
of meome Tor nstance, cereals in bulk, which are stll avail
able 1 some regions, are less expensive than the packaged varn
eties  Cooking costs muy be reduced by the use of a fireless
enoker, Iy utihzing the top of a heating stove, or the ledge of
Ahe furnaee  Lower prccd outs of meat are as nutntions os the
espensne cuts, exeept where bone content offsets the lower price
pud In general cabbage, tomatoes, earrots, and potatoes are
the cheapest vegetables, and there are none better Seasonal
busing 1s a factor here also  1'aney brands of eanned goods offer
no greater food value than cheapar brands A knowledge of can
sizes and brands often effects a saving  Canned or powdered
milk may replace flmad milk, and skim mlk may be substituted
for whole milk (see Protemns, Chapter 5)  As we have stated pre
viously, legumes may replace s part milk egg meat protein  Cot

-
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Fig 63 ~——How the food groups from Table 74 (Chapter 26) combine to meet
the nutritive neels of a 25 year old woman Rased on the percentage of eac.;h
group of the dally recommended &llowances The dlet supplies adequate
amounts of all nutrients except calories
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Tach family and each member of a family has ecitan foods
which are favorites, other foods which are not served very often
Many food patterns are dictated by eustom and cultural back-
grounds (sce Chapter 23) It 1s possible to inclnde all of these
sarintions m a wechly meal plan

The resuit of o recent Gallup poil of American cating habits
indicates hiow few actunlly hve a diet which 15 seientifieally
considered and condneive to optinum health  The results of this
poll show ed—and we quote

How Amencans

Issenttal Foods Are Eating
1 Green or yellow vegetables 23c% had none
2 Citrus fruit, tomato or rmw greens 46°% had none
3 Other fruits or vegetalles 9% had none
4 Muk or milk products 32% had none
5 Ment fish or poultry 9% had none
¢ Eggs 40% had none
7 Cereal or Iread 4% had none
8 Butter or other fats 22¢% had none

The relation of this suriey to another survey on 1illneas
may be sgnificant This second survey showed that 167%
of the total population, or about 21 000 000 persons, in the
United States were suffering from the common cold

Recent reports of the number of man hours lost a year
to various 1llnesses are tremendouslv large, estimated at
about 1500 000

One of the most mmportant influences 1 menu planning 1s the
amount of money the family can budget for food The diet plan
in Table 69 may be used for any economie level Some general
prineiples ean well be kept 1n mind to adjust 1t to different levels
of meome Tor mstance, cereals in bulk which are still avail
able 1 some regians, are less expensive than the packaged van
ettes  Cooking costs may be reduced by the use of a fireless
cooker, by utilizing the top of a heating stove, or the ledge of
the furnace TLower priced cuts of meat are as nutritious as the
expensne cuts, except where bone content offsets the lower price
paid  In general, cabbage, tomatoes, catrots, and potatoes are
the cheapest vegetables and thete aie none better Seasonal
bhuving 1s a factor here also  I'aney Lrands of eanned goods offer
no greater food value than cheapa hrands A hnowledge of ean
s1zes and brands often effects a saving  Canned or powdered
milk may replace fliad milk, and skim milk mav be substituted
fou whole mulk (see Proteins Chapter 5} As we have stated pre
viously, legumes mav replace i part milk egg meat protein  Cot
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tage cheese 1s cheap and contributes valuable protemn  Oleo and
nut mmgannes 1f 1emnforeed with vitamin A may replace butter
and 1re much less costly

DAy old bread mstead of freshly baked offers 2 swvng  The
home hal mg of eahes and coohies and the preparation of pud
dmgs m the home rather than the nse of packaged produets 1s
usually less costly  Trolen craelers brolen rice, ete  are
cheapet than the whole produets

Towever 1f the diet were foreed to the monotonous level of
whole grain cereals whole nnll  and raw eqblage 1t would be
sur] msinghy adequate 1f tal en n sufficient amounnts as ealeult
tion of 1ts content ndieates Not desirable of course but pos
sthle

Radio progrtams newspapels and sometimes television pro
grams provide nformation +bout the local prices so that the
homemal er 15 1 e of good buys nnd fluetnitions mn price
An alert shopper manages the purchase of foods as carefully as
a busness 1« o limmistered

Menus may be made more appeahing by keeping in mind cer
tamn faetors m the plannmg Tor example the colors of foods
should harmomtze A colorless menl ean be colorless mdeed s
to taste just as a clash of eolors may detinet from palatability
(old foods should be served cold and hot foods hot and the tem
perature of the meal smted to the outside environment No
meal should consist of all soft foods or all chewy foods A com
bination of erunchy and soft foods i the same me1l mahes the
food more mteresting  Monotony of testure should be avorded
1s much as monotony of color

Foods bland m flavor ate better 1f alternated with those having
snap as to flavor Variety will lend appenl and no one food
stuff should be predommant

We have ndless flavonngs spices and gumishes (parsley s
not the only one) and meals become attractne lonking from thrs
standpoint with httle effort

Concentrated foods are better coupled with bulhy foods 1t
total 1ull and ealone talince are to be mamntumned

Do nct serve the same food twice the sime dayv  Dress the
leftovers up diffirently for anotl er day



-
158 NORMAL NUTRITION

Except m extremely hot weather, 1t 15 well to plan 2 ho
drink or kot dish for every meal, even hot hisewmts or hot rolls
for the sake of variety

Fresh yegetables, fruts, and fish served 1n season taste bette
and grve added zest to meals when therr particular season ar
fives

When the diet needs adjustment other than to envionment
let 1t be made carefully and with an understanding of the meta
bolie dysfunetion, and with due consideration of the patrent a<
2 person with rights and privileges Insofar as these are com
patible with his nutritional welfare they should recenve atten
tion

In many disenses diet does not need adyustment (see specifie
diseussions), but 1t must always be remembered that first and
foremost the mdindunl has e body which must be mamtamed
as nearly pei fect a state of nutiton as 1s possible, and second, that
due to some abnormality, certamn foods may not be used w normal
fashion  Only such foods 1s requre lteration m knd or amount
should be changed and after such a change 1s made, there shonld
be assurance that a dietary deficiency will not result whieh ma}
be as serious as the disease the dret 18 designed to alleviate

Dr Aharez aptly expressed the need for sound dietetrc 1
formation when he said that the pressure of opinion produced by
the eampargn for vitamins, 10ughage, green and raw foods was so
great that it could be withstood only by a determmed and
thoughtful person who was well supphed with frets

A} peoples regaritless of culiura) background tconvme oF
social status or personal characteristies require the same Jnd of
food, for body needs do not change But all these varyng e
cumstances must be tahen mto considerition 1t times m plan
ning the diet Invironment and state of health also exert mods
fymng cffects Wath thought 1f 15 usually posstble to secure ade
quate food ntake m any of these errenmstances, but too ire
quently diets needlessly fail of thenr purpose No diet will be,
long tolerated which departs radwcally from habits of years
standing, 15 dufficult to obtain under existing lning conditions
or under the economie humitations of the mdividual, or which
may make him conspieuous Any diet planned for the normal
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the chronically 11, or the acutely 11l person must be flexible
enough to permit adjustment within the major food groups so
that food famihiar and appetizing to the indwadual may be
utilized

In Part \ are listed several excellent publications invaluable
to the food planner when she s faced with the many factors
which arise to make necessary adjustments in the diet



PART III
MODIFICATIONS OF THE NORMAL DIET

CITAPTER 26
THE PATIENT

The current trend m therapy 15 to consider the patient as a
whole person i dynamse mteraction with the forces thit ecom
prise Jus soertl settmig  Thus, those who are concerned with
helpmg the patient must mterest themselves with the detals
of hus ennonment as well as the symptoms of lus physieal ail
ment  T'ar example, a patient whose cooling tacihtres were
hmited to a one burner hot plate might be bhithely told to “only
broil or 1oast ments,’” if this mformation were not oltamed

Drom this modern approich to patient therapy has evolved
the concept of the “‘therapeniic teun > Dach member of the
team, the physician, the medical soemal worker, the nurse, the
natitionist, the laboratory technierin, pools his speenalized
Lnouledge of the patient, and from this aggregate mformation
the total treatment of the patient 35 prescuibed by the physiern
It 15 not possible to always have all of these speeiabsts i each
situation  Often, the nutrtiionist, the medical case worher, the
nurse and the laboritery techmerin are avadable to the phy
sieian only on a consultation basis  Ifowever, m so far as possible,
the apmoach to the thetapy of the patient usually follons the
several pathways represented by ech of these speenlites mstead
of 1solating Ius medienl conditton from his social settmg which
was often the practice sn the past This may be troe if the
therapentic team 1s a “*one man team’’ (the physiermn) or 2 e
composed of many speciahists

Before any specific diet therapy s prescribed for the patient
it 15 hehey od necessary to evalutle hig present nutritional status
This esaluation may be obtamed through fow separate wwes of
mvestigations  the nutrition lustory  the chneal cvnmxmvtzon
the medieal exannnation and the Inboratory examnation When
ever possible all are performed nd, when the miormation from

360
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each are ““pooled » « fanly comprehensive ndicatton of the pa
tient s nutritional status s seeured  The medical and the lnbora
tory examinations are beyond the seope of the present hook and
<o they wili only be mentioned Luiefly  The elineal examination
15 of related interest and consequently will be discussed The
nutntion history 15 of prumary mportance and wall be presented
n detml

Mhe purpose of the nutrition hstory 15 to discover the usual
food pattan over a relatnely long period of time  This may be
contrasted with the diet record and the recall method which aims
to obtun mfoimation about the amounts of foods eaten within
2 speerfied time  Sinee the amounts of food recorded are only
estimates 1t has been found that the patient in his notations
usnally underestimates the food consumed The time period 13
also one of the arets of greatest error in the diet record and
recall method Records of several days or recalls for 24 hours
do not provide 1 baswis for generalizations about the patient's
regular diet However these methods can be used most advan
tageously as 1 foundation for nutrition education

A third type of evaluation of nutrition intake 1s that used pn1
marily for resecarch This constitutes accurate werghing of the
food eaten by the patient either by the patient hmself or the
v estigating personnel

A fourth and still more refined method of ascertaimng nutr
ent mtake 1s by chemieal analysis ood which 1s duplicated
¢ cvery respect (ineludng weight) 15 determined by analysis for
nutrient content

Ior the most part the nutrition istory with perhaps a 24
hour reeall as 2 eross cheeh or contrast 1s the most acceptable
means of obtnmng the usual food intake of a patient  Not only
does 3t reverl major deviations from the unnersally held coneept
of good food habits but 1t ean also provide a basis for nutrition
«dueation  When other exammations the medical chimeal or
the laboratory have indieated that a nutritional deficiency might
exist an exammation of the dietary mtahe of the patient may
mdieate whether or not the condition were related to the mnges
tion of nutrients  Jolhffe has mndicated that a rapid evaluation
of the dietary pattern n qualitative terms (the nutrition Tastory )
would be all that 1s really necessary n the office hospital, or
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clime  The basic seven 15 often used as a standard with which
to evaluate the nutistion hustory of the patient

Thete are many nutrition Instory forms whieh are used by
chinies o1 hospitals  Lach one has been compiled with the needs
of the speaific wstitution m mnd  Howes er, as indicated pre
viously, 1t 1s necessary to obtam mformation about the cnyiron
ment, such as the home, working conditions, economie status
and background of the patient, as well as speeific mformation
about lns food halits Table 70 represents a possible nutrstion
lustory form  The mterviewer asks the questions and notes the
answers 1n the proper place, the patient does not *“fill out’’ the
form Thus, not only 1s 1t mportant to leain what the patient 15
m the haint of eating, but 1t 15 equally necessary to know how
he eats, where he eats, when he ecats, and the possible range of
Iis eating pattern

An effeetise nutrition interview 1s quite diffientt It takes con
siderable practice and skill to conduct an 1nterview so as not to
suggest a desired answer and to obtam aceurate information As
Babeock pointed out, the nterviewer must be flexible and must
have a waim and unjudging attitude  The nutritiomst (or any
one else conductng the nteriview) wiil be able to secure 1mpor
tant information if she 15 aware of the differences m dietary
practices that might exst from one ethme group to another, and
from one soeial situation to another (See Chapters 1 and 23)
The nutritiomist should reahize that the patrent may be anxious,
tense, and apprehensne about lus physreal alment Through
out lus nutrition nterview, the patient may espress this anxety
m many ways He may seem physically uneass and restless
He may break forth m self conseions laughte: or, conversely, he
may mamtam an uncompromismg sienee If the mutritiomst
realizes that these mamfestations are not an expresston of per
sonal emmosity, his amety can perhaps be redirected tow ard
an aetive participation n his own intetest Thus, by conteyng
tg the patient smeere sympathetic undorstanding the nutritronst
can put the patient so at ease that she can obtun useful mform?
tion and encourage the patzent to be receptive to wmy necessry

tary adjustment
d“’;‘heynuti‘mon wnterview contuns such valuable nformation
that 1t should become part of the patient s medical record Thfs
1s done 1n many hospitals and chmes Lihewise, the physician’s
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Tas v 0
Ntroron HisTory Ant T RD
Name H story Ne Tinte
L1iress Age Sex M S W D Sep
Telephone (lome) (1 < newa)
Occupation r/wk Travel hr /wk
He ght Actual we ght Tleal we ght
Wed cal T format on
Qleep ov 1t /nt Meleaton yes Smoke? yes
dur ng day no no
Type i\
Castromtest nal ‘atamn preparat on T ecrentional activity
const pation Jes Ir/da
€1 m nation no fr/wk
£ Type Type
diarrl en

Have you ever had any 1ll e s otler tlan ctillhool commun catle 1seases?
Ye= No Whiel ones?
D d you ever ave an operation?

Yes o Des gnate
Are vour teeth n good cond tion? Yes No Dentures
Famly 1 fo mat on

Numler m famly  Adulte Ch l1ren

Type of dwelling  Apt House Room Dorm tory

Family eats together  Breakfast Lunc! D uner Even n

Does fam Iy have large get togethers 1 Weekly Monthly

If vou have gue ts n tle even ng do jou erse cake or lescert
fruits sand cles or del catessen candy

Wio prepares meals Mo ler Gra dmot! er Self Other

Who shopi for food):v Mot er Father Grandmother
Rel

r
Are nther members of vour fam ly of nornal e ght accord ng to he gtt
we ght tables? Yes Wiot

Food Habits

Vihere do you et Breakfast (B Lunct (L) D nner (D)
Midmorntg idafternoon Aldeven n;
Mo much time do you allow for B
Do vou eat eac) menl at the same t me eacl dav? B L D
Fien
Tho you have & good appet tet Yes No
Do vou eat meals alonet B L D Fre g
How many times a week do vou omit B 1 b i
Do ou tudget mone for our foodl Yes o Be eareful
Do you have an  allpo e feelng bet een neals? Yes No
Do vou take extremel) Yot foods? Yes No Sometimea
cold foods? Yes No ‘“omet mes
b glly 51 ced foodst Yes No “omet mes
Ar vou 2 cand eater! Yes No Amt /da
Are you fond of r ¢l fouds suct a3 ¢ r hcahe pastres ete?
Yes No Art/da Amt /ulk
Do you smohe 1mmed atel before eat 47 Yes No
Do you smohe dur ng 1 eals? Yes o
Do you ete v tobaceot Yes No Ant /da

Do you dr nk coffee dur ng, the day? Yes No Amt /da
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TABLE 70—Cont D

Food Intale

Mormng Summary of Intale
Frust Food Total
Cereal Mitk—fresh
Eggs canned
Meat dried
Bread Cheese
Bautter Eggs
Beverage Meat

Sugar Fish
Cream or Mk Legumes

Addit ona) Bacon

Moontime Cream
Soup Butter
Meat or Qul—other fat

meat substitute Frut—raw
Potato cocked
Vegetable—Ra v Veg —raw
Cooked coohed
Brend Potatoes
Sand 1ch Potato substrtute
Butter Cereal—refined
Dessert swhole gramn
Berverage Bread—ref ne:
Bugar whole gram
Cream or ik Crackers
Addtronal Sugar
Night time Desserts
oup Miseellaneous
Meat or Fsh en,
Potato Coffee
1 egetnble—Raw Aleohol ¢ beverages
Cooked Water
Bread Vitammn medication
Batter Foods omitted and why
Dessert
Beverage
Sugar
Cream or Milk
dddutional

diet preseription and the diet which the nutritiomist and the pa
tient worked out should also be ineluded The subsequent nu
trition interviews wlich indicate the patient s progress are usu
ally noted on the medicl record

Because the teicher the school nuise and the mother are
dailv contact with children i school (or the public health nurse
with the patient) symptoms of early deficreney diseases may b:
detected by others than the physictan In 1942 on e‘(ceﬂens
summary of elintcal eriterza of etrly deficiency disease symptomf
in human bemgs appeared in the Uehruary and March 1ssues oC
the Journal of the American Medical Association The data wer
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adapted for the I dition of Nutritional Charts  compiled by the
I J Henz Compans  These outhnes reproduced by permission
appear 1n Table 71

In dneussing the deteetion of nutritional deficieneres by clin
1eal exammation Jolhffe m Clhinical Aulrifion) suggested the
evidence be treated cantrously for the followimg four reasons
(1) for the most part the defieieney signs are nonspeeific and
they ean be prosel ed by factors other than malnutrmition (2)
malnutrition mav oceur 1 persons who have eaten diets which
mmy e considered adequite these symptoms may be brought
about Ly such things as interference with digestion absorption
or utihzation or ncreased nutrient needs and so on  (3) thete
15 o diffcrence tetween acute and chrome lestons and (4) de
fictency diseases are frequently multiple 1nd therefore the con
dition 1s 1 complex picture

Thus the nurse or the teacher using the mformation set forth
m Table 71 as 1 gmde mAay detect an indiention of 4 conditron
out of the ordnary and thereby quickly refer the mdnadual to
the phvsician for early trentment

TasLE 71

Cimvican CPiTEFIA oF FAPLY DEFICIENCY DISEASE SYMPTOMS IV
Human BrInGs

SYMPTOMS | PHYSICAL SIGNS
Infants and Clidren

1 Lack of appet te (L) 1 Lack of subeutineous fat ()
® Failure to eat adeguate break 2 Wrnhlng of <kinon lght

fast (L) stroking (N)
3 Failure to gaw steadily 1o 3 Paor muscle tone (D)

we ght (L) 4 Pallor (N}
4 Late peniod of mtting standing 5 Rougl shn (toad ek n) (M)

and watkong (X) ¢ Hemorrhage of newborn (k)
5 Avers on to normal play (L) (D
6 Chrome diarrien (L) 7 Bad posture (I)
" Inabilty to st (L) 8 Na al blackheads and wh teleads
8 Pan on s tting and stand (M)

mg (L 0 fores at angles of mouth che
9 Poor sleeping lab ts (L) loss (L)
10 Backs ardre s 12 achool (L) 10 Rap @ heart (N)
11 Repecated resp ratory infect ons 11 Red tongue (D)

L 1° Squave henl wrats enlarged nb
12 Abnormal imtolerance of liglt beading (N)

plotoplob a (L) 13 Vigeent 8 angny thruh (D)

13 Abnormal disclarge of teass (I) 11 Ser ous dental abnornal ties (M)
15 Corneal and conjunct val
changes—sl t lamp (D)
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TABLE T1—CONT'D

S5YMPTOMS

FIYSICAL SIGNS

1
Adolescents and Adults

Doo~ DTG 12k

o
iy

12

13
1

I~

15
16

Lack of appetite (L)
Laguituda and chrome fatigue

L)
Loss of weight (L)
Lack of mental applieation (L)
Loss of strength (L)
Hystory of sore mouth or tongue

(L)
Chronic diarthea (L)
Nervousness and irntabality (L)
Burnmng, pricking of skin, par
esthesmsas (L)
Night blindness (N}
Abnormal mtolerance of lght,
hotophobia (L)

urmag or itching of eyes (L)
Abnormal discharge of tears, lac
rmmation (L
Muscle and’ joint pains, muscle
cramps (L)

Sore, bleedmg gums (L)
'l‘enrfency to bleed (N)

12

)

sm~an

10

Nasolalial sehaceous plugs (N}
Sores at corners of mguth, c(hen
losis (L}
Vineent’s gaging (D)
Mimumal changes 1n tongue color
A L
ed, swollen Imgual papillae (D)
glos«lxlns (D) :vu e
apillary atro of tongue (D)
Stomatxt{s (D§1 v &t
Spongy, bleedmg guma (L)
Muscle tenderness, extremntres

[¢H)]

Poor musele tone (D}

Loss of wibrttory sepsation (D)
Increse or decrease of tendon
refleves (D)

Hyperesthesia of skin (D)
Bilateral symmetrical dermatitis

(D)

Purpura (D)

Dermatitis, focinl butterfly Cosél
necklace, pertneal, scrotal, vulval
D

Thickemng and pgmentation of
skin over bony prominences (D)
Noaspecific vagimitts (D)

Follicular hyperkeratosts of ex
tencor surfices of extremuties

%n}.hltic chest deformity (D)
Anemia pot responding to 1on

D)

Fatigue of sccommodation (D)
Vaseularization of cornea (D)
Conjuetrval changes (D)

. — - - mtro than most

th

an
The detectlon of an early
slgns are such as might be
teachers
detalled knowledge
properly interprete

for example

and s was prepared by the

edical Sclences Natlonal Rese

re as mos

n of SyrD

Duvi
mittee on Medical Nutrition Dith

the per
Tefer to layman nurse and doctor respectively as
xs)mi.‘; %‘%’é“&%ﬁs b: ‘:xvectedyto make the observation in questien



THI I \TIFNT 367

The medical or physical examination of the patient 15 con
dueted by the physiean  While extmiming the patient the
phvaelnn often finds evidence of malnutrition along with mam
festations of other llness  Recently, Tolliffe (in Clinical Vuir
tion) clemly and coneisely diseussed the pathogenesis of mal
nutrition  He defined a nutritional deficieney disease as  one
which was eaused by a2 nutritional inadequaey  Nutritional
adequacy results whenever adequate amounts of essentral nutrr
ents are not provided to tissues which require them for normal
funettoning ' TIle ponted out that there mny be 1 primary nu
tritional madequaey or a secondary or conditioned nutritional
madequacy  The forner ean be eaused by a dietary madequacy
whereas the second may result from 1uous factors which nter
fere with mpgestion digestion ahsorption or utilization of essen
ti1l nutrients  In addition inereased requrements of nutrients
or a destruction of nutrients may contribute to a conditioned
malnutntion

Talles 72 and 73 summarize the gross evidence of malnutrition
possible special examinations to aid 1n the detection of malnutn
tion and a hsting of such factors which might bring about 2
conditioned malnutrition

Disease 1s a chemieal problem 1n which all possible influeneing
factors 1n 1ts development must be considered VWhenever 2 de
ficlency 1s suspected of bemng 4 possible factor in the patient s
symptoms the absorption and use of the nutritional elements
and therr quantitative intake should be evaluated It as
espeerally necessary to recognize the mmportince of the summa
t1on of several eonditioning faetors Adequate dietary intahe
or adjustment to meet specific needs 15 probably of wider im
portanee than 1s at present recogmzed

The true deficiency diseases have been diseussed in Chapters
11 and 12 These conditions 1s described and 1illustrated may
not be frequently seen at such an advanced stage but subelinieal
symptoms or condittons which can readily be visuabized as fore
1unners of these more advaneed ehmeal pictures are net uncom
mon  Many vague symptoms chataetenized by mndigestion jomnt
pans fatigne mild skin disorders sore mouth ete can many
times he shown to he subchimcl defietenaaes of vitamins or some
«ther food canstituent
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TapLy 72

Gross vidences of Malnutrition

SUGGESTED DEFICIENCY
SYSTEM FINDING OR SYNDROME
Eyes Across conjunctivae and corneae Vitamn A
Central ophthalmoplegra Thismune
Mucous Searlet red stomatitis and glossttis with  Nicotmue aerd
mem or without secondary Vincent’s in
branes fection
Magentn glogsitis Riboflavin
Atrophie glossitis Nicotme aead, B com
plex, Addwsontan aze
wia, Plommer Vincent
syndrome
Scorbutic gums Ascorbie acid
Cheilosis Riboflavin
Nonspecific urethnihis, balamit1s, vagimt  Nieotime aerd
(253
Skin Pellagrous dermatitis Nicotime aerd
- Trorew Rabofievim
Vatamm A
Vitamin K, aseorbie acid
Riboflavin
Neare Charactenstic bilateral symmetrieal Thiamne
logieal polyneuropathy
Combined system syndromes Thiamine, B comples,
Addisoman anema
Werncke’s syndrome Thiamire, B complex
Nicotime acid deficrency encephrlopathy Nicotrme acid
Progressive stupor and hebetude Nieotue acd
Certan organic rexction psycheses Nicotmme acid thrapume,
and B complex
8keletal Rachitic deformities and osteomnalrera  Vatamin D, calerum

phosphorus

General Underverght, underheight, edema, pallor Calortes, proteins, won,
B complex

Roentgenogram of hand and wrist, Rickets and seurvy ian chuldren, osteo
elbow and hip malacia and scurv) i adults

Roentgenogram of heart Advanced bersbert
Chnges suggestrve of thiamne defi

TFlectroeardipgram
eiehey

Hamin

¢ eye exapumation with Capillary mvasion of eornez {n1bo!

Blsohmt'\;:;);;am ’ geﬁcwncy), changes 1 conjuncivas
(vitamn A deficiency)

e
Notritional Charts H J Helnz Co summarized from N

Jolﬁfefem(ﬂucﬁd ]\III‘DKI 172 299 30¢ 1943 by whose permission £t {5 uged here
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Tancr 72—CoNt'n

Special Framinationg for Detection of Ualnutrilion

FYAMINATION ] CONDITION IT MAY DFTFCT

Hemoglohin
Statned blood smear
Ted Llood cell volume

Tron deficieney anemia, Adlioniwn

Red blood rell count
} anemi, macroeytic anerma

Plrums ascorbic acid Vittmun C underseturation
Serum caleum

Serum phosphatase } Vitamin D deficiency
Serum phosphorus

Blood pyruvie acid Vitamin B, deficiency
Serum protein or atbumin Protein deficiency

Bloo1 prothromtan Vitamin K deficiency

The term subehmeal 1s used to indieate that the complete pre
ture of the deficieney 1s not present at the moment, but 1s pe
tentially so, and 1t may be preeipitated suddenly by some stress
or strun (overfatigue, infection, pregnancy, ete ) or by a longer
time mterval atself These symptoms frequently confuse the
climeal picture and are added reasons for obtammmg a complete
dietary history

After the detection of a posstble nutritional defierency, the
dragnosis may be confirmed by either what 1s known as a ther
apeutie trial or laboratoty esamination Therapeutic trial con
sists of supplying the suspected missmg nutment A eonsider
able amount of time may elapse before an 1mproyement 1s noted
A Iaboratory exammation may mnclude tests upon the tissues,
blood urmne or feces As menttoned previously 1t 1s beyond the
scope of this book to consider the number, the methods and the
validity of such tests Tt 1s sufficient to be aware of thetr con
tribution to the diagnosis of the nutritional status of the patient

Thus, 1 order to consider the patent as a ‘“whole’” person,
rot his medical condition alone information must be obtamed
about the factors that influence lis environment This can be
acquired through the combined information gathered by the
“therapeutic team '’ The nfluences which are related to the
nutritional status of the patient maj best be obtamed from a
nutnition astory  from a medieal, elimeal, and laboratory exam
mation  Once the nutntional status of the patient has been de
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Factors Interfering IWeth Ingestion
Gastromtestinal disorders
Acute gastroenterstis, gall bladder disease, peptic uleers, diarrheal dis
eases and obstructive Jesions of gustromtestinal tract
Neu;?p:a) chptnm! disorders

-

o

18, nenrosis, psych » psychoses, mugrune, and neu
rologieal disorders intérfermg with gelt feeding
3§ Anorexia
Alechol, operations, anesthesia, infectrous diseases, congestive hear
failure, thiamine defieency, visceral pam
4 Food allergy
5 Loss of teeth
6 Pregeancy
7 Therapy

Diets restricting ingestion of essential foods
Factors Increasing Nutritive Requirement
Abnormal netivaty, associated with prolonged stremuous physical evertion
delrrum, and certain psychoses
Abnormal environmental factors
Eixcesuvely high temperatures, as 1n the trapics, ra deserts, and m
certain industries
Excessive light glare as from snow or hleig lights
Fever

~

2

TN

, parenteral dextrose solu

Factors Intesfering Irsth Absorption
Gastromtestinal diseases associrted with hypermotiity or reduction o
absorbing surfaces
Achlorhydrin
Bihary disease, especially obstruetive jaundice
Vitamin defictency
Therapy
Liqmd petrolatum, colloidal ndsorbents, severe catharus, gastric ©
mnteshnal resectsons, and short ciremting operations
Factors Interfering Jrith Utieation
Hepatie dysfunction, as m hver disevse, dubetes mellitus, aleohohsm
Hypothyrordism
Malignaney

Thera]
Ségonamxde drugs, radiation therapy, phenytomn

Factors Increasing Ezcretion
Polyuna, as 1n drabetes mellitus, d1tbetes insiprdus

Lactation
Excessave persprration
Themg continued excessive find intake, as i uripary tract mfections

Factars Increasing Deéstruction

=

(LTINS

TN

-0 0

Achlorhydria

é Lead poisomng ¥ trinitrotoluene poisoning?
3 Therapy . .
Alkalig, sulf a

N
-om Charts H J Heinz Co. summarized from
J lﬁ?[gm({;‘c’f\d 1‘\{(’ A Jl‘f’!‘é’s”?’(’lgng!x)ﬁ 1943 by whase 13 used here
ol [l
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termined, then the speerfie diet preseription may be based on the
evidence gathered by these methods in order to eorrect past
deficiencies and to prevent future ones

Review Questions

1. What 13 meant by the concept of the ¢“therapentic team?’1

R STTRT

s mo@

o

Who might be the members of sueh a team?

How may the nutntional status of the patient lie evaluated?

What 13 the purpose of the nutntion history ¢

What 18 the difference between the nutnition history, the diet record,
nud the recall method?

What are some of the Limitations of each method of evaluating the
patient’s food wntake?

What are five important points to keep 1n mind when conducting n
nutntion intervien §

What 18 the difference between o primary and 2 secondary nutrition de
ficiency and what might contribute to each onef

What 15 meant by the term ‘subehimenl deficieney’’?

Suggested Project

Using the Nutntion Istory and Record Form i Table 70 conduct a
nutrition interview with one of your colleagues Carefully evaluate
the experience 1n terms of such factors as how did the !‘patient’’
feel about the intervien, how secure was the interviewer in the tech
mque, how well do you think you know the patient on the basis of this
mterview, will vou be able to adjust a diet, such as weight loss, to his
diet pattern, and, 1f you were to do a second 1nterview, how would 1t
differ from the first?



CHAPTER 27
GENERAL SUGGESTIONS FOR DIET THORAPY

The present day concept of diet therapy 1s the modif
cation of the normal diet Unless the previous nutri
tional status and the kind, seventy, and duration of the
illness ndicate otherwise, this 1s probably adequate for
most patients The normal diet may be modified m sev
eral ways The general or ‘‘house’’ diets are usually
modified m terms of physical consisteney, 1¢, light, soft,
and hquid In all dret therapy the patient 1s of primary
Importance so an mdividualized approach will nsure
food acceptance

The primary objective of any diet1y regimen 1s to erther mamn
tamn or to bring about good nutritional status mn the individual
The term diet therapy implies treatment by diet which will mm
prove the clinical eondition of the patient and still keep within
the framework of this fundamental objective Thus, freatment
of any climeal condition must take cogmzance of the fact that
the patient’s specific atlment 1s of no greater impoitance than the
patient hinself as an entity  All too often in the zeal to relteve
« specetfie dysfunction, dietary restriction 1s such that deficrencres
oceur

The changing concept 1n the philosophy of diet therapy reflects
a concern for this often misguided enthusiastiec but extreme re
stiretion  Diet therapy origmally was spoken of in terms of the
“gpecial diet’”” which usually suggested a “‘take away’’ situa
tion Today, the concept 15 based on a modification of the nor
mal diet Using a normal diet as a basis, diet therapy my
modify the diet 1n physical consistency, 1n quantity of specrfic
nutrents 1 methods of service, 1n methods of preparation 1n
flavor, and, last, the modification may be a combimation of any
or all of these variations Ior example, a diet may be hguid
higher than normal m ealories, fed through a tube, prepar;d
m a blender, and with no added condiments Whenever tde
modified diet 1s diseussed 1n relation to a speetfic climical 30!1 (;
tion, each one of these possible modifications will be considere

372
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Along with the changing concept m the approach to diet
therapy an effort has been made to improve the nomenelature of
the diets  Cormne I Robmson as Chairman of the Diet Ther
apy Section of the Amettean Dietetie Assomantion reported at the
antmual meeting - 1901 the charaetensties of good dietary
nomenelature  ¥our desirable points i naming the diets were
suggested

1 Termnology should be related to the modifieations of the
normal diet 1e 1t should be stated as an mnerease n one
or morc nutrients a change in consistenev flavor ete

It should specify nutrient levels whenever quantitation 1s
essential to the suceess of the diet

Reference to diseases or symptoms should be <vorded 1n
deseribing o diet

Names of persons should not be used to designate & diet
sinee the underly mg prneiplcs are usnatly not elear

(&)

[+

N

It 15 true that many diet manuals have adopted these desirable
characteristies  However the goal of diet therapy 15 to have
as much 1s possible a umversal understanding so that 4 Bland
500 mg Sodiam Diet will have the sume connotation i Yos
Angeles that 1t has mn New York

As mdieated 1 Chapter 26 the nutritional status of the pa
tient should be ascertuned before 1 dietiry preseription 1s sub
gested  Various methods of determiming this and seyeral factors
mfluencing nutntional status were suggested In addition
Pollack and Halpern in Therapeutic Nutritton (Bulletin No 234
National Research Couneil) set forth the frctors that deter
mine the nutritional requirements of the hospital patient  These
are

o

The previous nutrtional state of the individual

The nature and severity of the pathologieal abnormality
present

The amount and charactir of the nutrient which 1s being
lost from the body

4 The anticipated duration of the mjury and disease

ro

[

It should e hept m mind that the nutritional requirements will
probably vary with eich patient and the diet preseription should
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be ylanned for each indnadnal Hewever after recogmzing thrs
pomnt there are eertun elimeal conditions which alter the basie
nutritise needs  These will be discussed for general appheation

Many dietary regimens nse the recommended dietary allow
anees of the National Research Couneil as the nutrients required
for therapeutic diets  These allow ances (Chapter 2) were meant
to meet the needs of the normal mdinidual Therefore the use
of these allowances should be restricted to a foundation upon
which to bld the various needs 1 diet therapy  Thus 2 Fasie
diet should be set forth and then modifieations made neeording
to the four factors suggested bv Pollaekh and Halpern which
were cited above Such a basie or normal diet has been ealen
lated and will be used as 2 basis for modifieation throughout the
et Therapy scetion Table 74 represents the Basic Diet
planned from the food groups discussed m Chapter 2 for the

reference woman of 20 years The diet plan meets the recom
mendation m all nutrients except calories These could easily
be added by the use of pastries sugars fats starches and larger
portions of the ealculited food These are usually ncluded in
the normal diet It 15 of terest that 1t was necessary to
crease the protem intahe above the recommended amount in
order to arme at the needed won allowance

As was ndicated 1t has been suggested that the hospitalized
prtient probably has an nereased need for many nutrients 1bove
that of the normal person Lattle 15 known about the speaific
“mount of each nutrient However from the information avul
able some recommendations can e made for modification

It 15 1mportant to see that patients do not remnn mn negative
energy halance longer than necessiry  Pollich and ITalpern
state that weight loss 1s not an mevitalle result of disease or
wyury and em wsunlly be mmumzed by soffient wttenton to
nutrition A review of Chapter 7 will pomnt out that 1f suf
ficent ealories are not supplied by fats and earbohydiates then
protein  needed elscwhere will hune to provide the needed
calories exther from tle dict or from tissue protem  This n
turn ecan use serious side effects 'The calorie requirement in
creases with merease m the mdmadual s aetinaty  This 15 also
true of the hospital patient It has been shown that restlessness
m ted may nerease ealorie expenditure by 10 to 20 Speetfic
conditions such as fever (see Chapter 29) erease the require
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ment even more However, the average adult afebiile patient
with only a minor illness or mjury at bed rest needs about 2 000
ealories per day

Although 1t 15 1ecognized that the protem nceds of the patient
are mereased markedly i many chimeal eonditions, 1 has been
suggested that the National Research Couneil 1ecommended al
lowances could usually be consider ed adequate for those patients
who are ambulatory or who are hospitalized for a short ttme It
15 assumed that the protemn be of high biologieal yalue and that
it be consumed by the patient

Beeause of the laek of research related to changes from nor
mal requirements for vitamns mn disease and injury, it has be
come an aceepted procedure to supplement the diet up to ag
much as ten tumes the normal daily recommended allowances
Trom the lmted evidence available, these quantities seem to be
adequate for minor 1illnesses of approvimately 10 days’ duration
However, if the illness 1s severe, or such that the interrelation
ships among the nutrents are unparred, then an addifional al
lowance may be needed These are usually given m the form of
supplements, as the amount of foed which would supply this
quantity of the vitamms perhaps would be beyond the abmhty
of the patient to consume

The electrolyte content of the body 1s one of the primary regu
lators of many processes In many chnical conditions the normal
funetioning of one or more minera) elements are disturbed and,
consequently, the present ireatment often indieates a modifica
tion of the mtake of that specific element in food During pen
ods of stress, abnotmal demands are placed on the electroly tes
withm the bods  These are special situations and will be treated
in speetfic chapters Ilowever, smee most of the elements are
s0 well distributed 1 foods it 1s doubtful if the ambulrtory pa
tient will suffer from a mmneral deficiency, that 1s, provided he
eats a full tray »’

Thus 1t can be concluded that for the present nt least, if the
patient has ne fever, 13 suffering from a mmor iliness, s hospt
talized 10 days or less, and mgests all ns food he may be mam
tamed m good nutrtiomal status on o diet that mecludes the
recommended daily allowances of a normal mdn:dual m hli
classifieation It 15 assumed that he has sustaned no nuiritiona
deficencies prior to the present illness However, apart from
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these severe himitations the majority of the patients have mutn
ent needs far beyond those of the normal indivrdual  These wail
be diseussed 1n each related ehapter

The Standard Hospital Diets

Most hospatals plan menus for what 15 1 nown as the ¢ stand
ard”’ or ¢ house’’ diets  These represent the normal diet and
modifications m physieal econsisteney which might be used for
mans of the patients  These menus may lso be modified in terms
of preparation The house diets provide 4 bhasis from which
vy additional modification sueh as in flavor n speeific nutrn
ents and m types of service may be made  The house diets in
clude the following which are 2 progressive change m physieal
consisteney  the regular or house diet (as1t 13 sometimes
called) the hght diet the soft dict and low fiher diet and the
full hqud diet  Some hospatals 1re routmely adding a 125 gm
protein diet to their standard diets

The regular or house diet 15 the normal diet which was dis
cussed previously Recogmizing the need for personalizing the
diet so that the patient will mgest the tray that 15 sent to him
adaptation of the normal diet 1s made for each patient in so far
%s possible  Many minor ndjustments whieh take cogmzance of
his Iikes and dishikes such as milk for breakfast or an extra pat
of butter with dinner will assure 4 receptine attitude tow ard any
dietary regimen  The stindard house diet ean also be easily
changed to meet mdividual ealorte needs

In some mstitutions specific meats and some vegetables are ex
cluded from all hosmtal trays  Others hase adopted a more pro
gressive poliey and melude all foods on their standard menn
There seems to be a wide Vatiety of opiion however the trend
seems to indicate the teceptance of foods formerly prohilited
Clear cut experimental evidence that differences n yariety exist
3s lacking Tt 1s rather the method of preparation which seems
to mahe a difference Logieally unless the patient 1s suffering
from a condition which prevents the proper digestion and ab
sorption of foods there seems to be no justification m depriving
him of tasty, well prepared variety mn trays

The hight diet 1s 1 shght modific ition of the normal diet  In
many hospitals this elassification does not appear m diet therapy
The degree of 1ts modifications scem to vary from hospital to
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Ellospxt'ﬂ” In general, 1t consists of what might be called the

sinple’” foods In terms of physeal consistency, ran frus
and vegetables are prohibited, lettuce and tomato frequently be
mng the only evceptions Caoked whole egetables and fruts me
allowed, as well as whole meats Doughnnts, pastries, fried
meats and other fried foods, and hughly spreed foods are with
held The hight diet 1s the steppingstone hetween the soft low
fiber diet and the regular diet

The soft low fiber diet 1s defined as “a diet modified 1 con
sistency, that is, ineluding hgwd foods and those sohd foods
which eontan a restricted amount of indigestible carbohydrate
and connectrve tissue »* In plannming the soft low fiber diet, a
reduetion i the amount of indigestible carbohydrate and con
nectrve tissue 1s of primary concern  Indigestibe carbohydrates
are known as celltulose, hem: cellulose, lignin, gums, pectins and
muein (see Chapter 3) These are found, for the most part, m
the cell wall of plants

The mdigestible carbohydrate of the normal diet may be re
duced m many ways The use of refined breads and cereals thus
excluding the whole grams and coniser cereals, 1s one modifica
tion The soft diet contmns only cooked mmmature vegetables
and fruits from which the seeds and skms have been removed
This would include the elimination of Jams and marmalades As
indieated earlier, pectins and cellulose are disintegrated by cook
mg Turther reduction of mdigestible carbohydrate may be ef
fected by puremg fruits and tegetables If the purpose of the
soft diet 1s not based on its reduction w fiber content but rather
concerned with the fact that the patient cannot masticate easily,
then the use of a blender to reduce the physical consistency of
caoked fruuts and vegetables may be warranted This often Te
sults 1 a more acceptable product than a purce

Conneetrve tissue comprises the white or collagemous fibers and
yellow elastic fibers called elastin which are found throughout
the muselo tissue The amount of conpectnie tissue found 1
any given cut of meat depends on the extent to which the muscle
has been exerased and, to some degree, the age of the ammal
Generally speaking, the older amima} has a higher percentage of
connective tissue The relative tenderness of the meat s reflected
Handbook of Diet Therapy Unlversity of Chicago

sPurner Dorothea
Press p 19
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n the amount of conncetive tissue present the less connective
tissue the greater tenderness  Moist cooking at low temper:
ture comverts the conneetive tissue to gelatin anl therehy alters
1ts eonsistenes  Meats mny further be reduced 1n physieal con
«isteney by mmemg or by setaping It 1s also possil le to buy
pureed meats—lamb beef, pork, veal liver and heart Tiach of
these 1s & progressive step m the reduction of conneetive tissue
m the soft dict

Beeause of the rejection of pureed foods by the patient the
trend 1n recent years has been toward the more liberal use of
tender meats refined cerenls and ceretl products and cooked
whole skinless seedless immature fruits and vegetables Such
1 menu ean easly be adapted from the normal diet both in the
hospital and 1n the home

The full hqud diet 1s one that conwists of foods that are hqmd
or that liquefy at body temperature In some cuses the diet must
be of 1 consisteney to pass with ease through 2 drinkmg tube
The liqmd diet may also be further restricted to be only 2 clear
hqud diet  This supplies fluids but 1s of httle importance nu
trittonally as 1t usually contamns only calories The former the
full hqud diet 1s the normal diet modified only m physieal con
sistency and may be adequate nutmtionally

The clear hquid diet consists of fat free broth tet coffee with
out milk or cream clear frmt jmee or yvegetable jmce sugar
gelatm and carbonated beverages Ices without milh jellied
consomme and a combimation of these foods may be mcluded In
some hospitals the clear hquid diet contamns egg white 1n v arious
forms such as whipped with gelatin and in fimit jmees Ob
Viously this regimen 1s nutritionally deficient and 1s used for only
a short time

There 15 no need for monotony 1n the full hiqud diet 1f m
genuty and eare are exercised 1n ats preparation  The diet may
be both palatable and adequate

Milk 15 the mayor source of the protem of high biologieal value
Milk with shght padding could be made biologieally adequate 1f
1t were not that the bulk necessary to meet caloric requirement
would be too great Iowever using milk as the foundation 1t1s
possible to buwild up varied diets Tor example 1 guart of milk
plus 50 c e of 40%% cream and 50 g of lnctose forms the ¢ milk
cream lactose drink  of Coleman which jields 1000 ealories
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The protem level of mulk may be mereased by adding powdered
sham or whole mlk, protemn milk, Casec (calelum casemate),
gelatin, o1 egg, or any of the new high protew products may be
used

Mtk dunks may be flavored m countless v ays with chocolate,
cocoa, samlla, coffee, spiees, molasses, ete  Dark cane molasses
supplies approumately 1 mg of iron per tablespoonful and 1s a
source of itamins B, and B, and pantotheme acid Preparations
such as Cal C Tose (Ioffmann LaRoche), Dietene (The Dietene
Company), Vitthon (Upjohn), and other similar preparations add
vauety, vitamus, aud extra protem, tvitamuns, and mmerals to
nuth dunks  Powdered jeast makes a 1aluable addition to any
dunh, and, 1f carefully prepared, may not he unpalatable If
Veges, a jeast preparation, 1s added, or 1s used with any hqud,
the drinh wall have a good store of the vitamin B comples

Poudered mulk, exther whole o1 skimmed makes a valuable
and mexpensune paddmg for nulk  Roughly, I cup of the
powdered milk added to a quart of the hqud milk results m a
milk of double nutiztine value Ot 2 cups of the powdered milh
may be added The resulting triple 11eh milk may also be used
as such or be made mnto a variety of palatable drinks The use
ot o blender often improies the textme (and, m turn, the ac
ceptability ) of these dunks  Varous flasors, as indieated above,
may be added

Water or milk thiechened with cereal hecomes a gruel  Amv
cereal may be used—-farma, oatmeal, rice, batley, corn, arrow
1oot, ete  Instead of using the usual ratte of cereal to hiqud,
as m the prepmation of breakfast food, from one fourth o one
third as much cereal to hqmd 18 used, depending upen the con
sistency desned  The usnal amount of salt should be added 'I;:e
gruel may be made with whole mulk, shim nulh, water, w hey (the
lactalbumin m whey 1s digested with greater ease, see Mitk), }‘:\'
with diluted or undiluted evaporated mulk, dependmg on t ‘;
food value desired  Or the giuel may be merely breahfast ““’g
diluted to the ecoitect conswsteney with any chosen hqma
Smoothuess temperature, consistency, and scasomng are of P'“‘“
mount mmportance The difference between cold, lnmp);.] 11;"
seasoried gruel and hot smooth w ell sersoned gruel) s ls)ﬁ 1;131;0
Strammg 15 cssental for smoothness Gruel may a s;)h e roper
by soakmg any of the ““eald’’ cereals or erachers m the p
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amount of hot ligmd  Ginels 111y be enriched with ererm o
butter, cgg yolk or whole ege or grated cheese  Combinations
of ecreals lend \arzety

Cremm soups are gruels to wlich vegetables have Teen added
They mmy be prepared In using 2 fl w01 cornstareh gruel as a
Tase 1 order to avord distinetive eereal flavor  Such gruels
are known as wlite o1 eream swmee  Any eool ed vegetable which
has Teen purced may be added  Vegetables served to the family
may be added to a wlite sauce to form a eream soup for an
miahls trav Straned vegetables prepare 1 for mfant feeding
may te used 1 this way  The ealotie and nutrtive values of
cream soups may be adjusted by the type of milk used or by
prddimg with erenm or butter Mintures of vegetables form
dehictous flavor cominations  Clear vegetabie juice especinlly
with 4 few drops of lemon 15 usually wdll likel Powdered de
bittered veast may te added if desnel thus ineteasing the nu
tntive value

Truit may be given as fruat jm e ml s refreshmg enough to
be well tolerated by most mdralwls It may bhe padded with
Inetose, egg or banana 1ubbed through a fir ¢ stt umer and beaten
mto the juice Laetose m large amounts h & 1 temporary Inx
ative action but one tablespoonful to a glass of frut juiee 1s well
tolerated Betn lactose 1s five tunes more soluble than the alpha
form  Gelatin may be dissolsed 1 anv fruit jwiee and thereby
ncrease 1ts protein value Such 1 drmnk must te sery ed 1mmed
ately to prevent thickening of the ymee before mgestion

Carbonated drinks are refreshmg and when eream 1ee cream
or powdered milk 15 whipped i they have definite food value
Tea and coffee may be allowed 1n moderation evcept i rare
nstances

Thus any calorie fat protun eurbohydrate hitogente nnt
Letogenic level or teid base balance may be obtuned n pal
atable attractive Ligmd diet whieh may be maumntauned indefi
mtely In maling adjustments as to protem fit and earbohy
drate levels or an padding 1t must be remembered that darrhea
may result from high lactose or hirge amounts of fat and that
firmentation with gas and possible distentron mas result from
exeessiye use of any sugat

Because of the meresing rccoguition of the vilue of a diet
higher 1 protein than normal in many cluueal conditions such
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T
Basic DIFr \fonrigy
[ RFGULAR {100 6M_ PROTEIN LIGHT
l ’ MODIFI MODIFI
FOODS AMOUNT | CATION { AMOUNT |CATION| AMOUNT 1 MODIFICATION
Milk—v hole 2 cups ~—-  Secups —— Zeups ——
Fgg 1 - 2 —— 1 Not fried
Meat, poultry, 40z EP ee- Toz EP ~-- 40z EP  Tendermeatsn
fish, cheese fried
Bread, cereal, 4 servings we- 4 servngs -~ dservings .-
whele gramn—
ennched
Potato—cooked 1 small wrw  Ismall ---  1small Not fried
Vegetable— 1 portion ~--  lportron ~—~ 1portion Cooked, tender,
green leafy, Tettuce galy
yellow vegetable
Vegetable—— 2portiens . 2 portions ---  Z2portions  Tomato raw,
other cooked of pur
vegetables
Frurt~—eitrus 4floz or ... 41 0z or <~ 4fl 0z or1 Onlygrapefrui
1ay lav v por orange, of frt
portion portion tion Jurce
Fruit—other 2average - 2average .- Zaverage  Canned,cooked
portions portions portions without sk
banana
Butter, fortified 3 tbsp w3 thep -=n 3 thep -
margarme, 0113
- -—  An Clear or cream
Soups Any — Any y soup, 1ot 1
- —— A Om Jam, mam
Bueets Any --  dny 2y Tade, ur'cnndy
with fru;t. Dtu
2 2 —em  Beermpy, Omat doughauds
Dessert 2 servings —e-  Zservings ngs pastrses
hes, 1
Mscellaneoust  Any e Any - Any o‘f;’tw’::" g

D P —Ldible portion

*Candy jam Jelly sugar honey, syrups molasses
tGraxy splees relishes herbs nuts carbonated beverage

as swigery, some chronie illness, and subnutiitional states, mm}:}
hospitals are including a “high protemn diet?”” as part of the

standard diet regimen

The extent to which protemn 1s added to

the normal diet varies with the mstitution . In. some ca%re]s a 160
gm protein diet 1s considered “*high,”” while in others 256 gm

of protemn 1s a ‘“‘high profein diet ”
of the mmportance of proper nomenclature

This affords an ilustraiion
Using the standard
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STANDARD HousSE DIET

SOFT

FUIT 11QUID |

C(IFARTIQUII

) I\\!Ol\’l‘} MOLIFICATION JA\(OU\TI MODIF]

AMOUNT MOl IFICATION
cups - v euys 1 quil powdered -
1 ot fried Jor2 ¥ awn leverage or
1n thin eustard
40z ET Tender meats 207 of Tiomogenized only
1 uréed ments more
not fried
4scrvings Refined only 4 servings  Gruel or strunel
fannn
1 emall Not frie] omit lornore Iur e soup
shin
1 portion Cooked tenderor 1 ormore DPur ¢m soup
pur
?portions  Cookeltenderor 1ormore Puréen soup -
purée Juiees
41 oz Fruit Juice 41l oz or Fruit Juace Any  Strumed
more (strained) Juice
© average Canned coohed 2ormore Fruit yuce \ny  Stramel
portiona v thout shans portions (stramed)
purée banana
3 thep Only tutter mar  3ormore Only butter mar
gamine cream thsp garne cream
Any Clear or cream Any Only clear or Any  Clearsau
=oup mnotspced cream soup 1( br;t}
on,
Anv Omit jam marma  Any Only sugar elear Any  Onlysug
lade or candy candy honey endy
with frwt nuts
? servings On it doughnuts 2ormore Plamnice eream © or more Only pla
pastries cakes servings gelatin desserts  cervings  tin_ &l
other t] an angel 1} 1n custards withot
food and sponge rennet sherbet
Any Omit relishes Any Balt some spices Any  Salt ear
spires nuts carbonated 1 ev bevera
popeorn erage

of 15 gm of protem pir kilo rim of body weight the high

temn diet for the 2u year old

1eference woman

Research Councl would consist of 625 gm
how the normal diet could be modified to supply 100 gm of

ten

of the Nat

Table To 1indu

Above 100 gm mtake paddimg must be resortes

“tuch padding ean be both 1t mealtime and s the between

drnks

metabolisin cannot be halted

(See previous discussion )
A review of Chapters 5 and 6 will demonstrate that pr
On a diet completely devor
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protemn, mtrogen continues to appear n the urine, indiecating
utiization of body protem  On experimental diets contammng
no protem, the protem equivalent of the urmary mirogen (N x
625, smce protemn 15 approxamately 16%% mitrogen) indicates that
the protemn breakdown amounts to 3 or 4% of the total calorie
production In the adult man, this 1s not far from 25 gm protem
dally It 15 evident, then, that protem defictency can ncrease
rapidly 1 the face of increased need and madequate supply

A number of high protem produets, i addition to those pre
tiously mentioned, surtable for oral use have come onto the
market  Geralne, Meritene and Dietene Accessory Teeding, ete
Excellent suggestions for use accompany some products Count
less other protemn produets are available which serve admirably
for tube feeding, but flasor 1n many mstanees makes their normal
oril admumstration diffieult  We have Aminods Nutragest
Protolysate, Esscnamme, Somagen, Lactamin, Delcos Granules
PIIV, Protinal, and many others These are cigests of vartous
protemns, either one or of a combmation (liver, yeast, casem,
Iactalbumin, wheat) They may be hydrolyzed (such products
are known as hydrolysates) either by aeid or enzymes They
may o1 may not have carbohydiate, mnerals, and iitamis
added Careful reading of the label 1s essential They range n
protein content from 15 to 755%—and 1n price up to $500 per
pound Compauson of the label data with the composition of
powdeted skum milh at 25 to 30 cents a pound gres added
emphasts to the value of powdeted skam mulk for oral use

Table 75 summarizes the discussion of the general ot house
drets That the normal diet can be modified in physweal eon
sistency to the 100 gm protem diet, the light dhet, the soft low
fiber diet, and to the full qmd dret and still retam s nutry
tional adequacy 1s demonstrated This table assumes that there
1s no mdication that the basie diet needs to be modified m terms
of flax or or amounts of specific nutrients

Modifications 1 Techmques of Service

Oceasionally a patient 1s too 11l to eat  When this oceurs, f:g
mg measures must be employed He may be fed mtrav f;\]&])\ 5
by blood transfusions Under certum conditions es{:ei nn};ﬂg
there has been blood loss this 1s 1deal 1t least as a c,,;‘ e
ssnce 1t smmediately provides all the essential nutrients, or
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elements and antibodies of the blood  liansfusions are used
frequently today and are of greit vilue  No longer ate they
considered as a last resort

Another method of feeding 15 by slowly anjecting fluds sub
eutaneously or mtrwmuscululy  (elysis or hy podermocly ais)
This 13 useful m supphving large amounts of hqud to patients
who might otherwise lecome seripushy dehydrated  Physio
logieal salt solution (0% approximately 1 teaspoonful to 2
pint of water) or glucose (2 to %) may be given m large
imounts

Glucose m varmous concentrations of physiclogieal salt solu
tion ean also he given direetly mto the vein (intravenously)
3v 1 slow continuwous dnip method 1t 1s possible to admimster
Iarge quantities of flmd salt and glucose As lugh as 5 to 6
hiters may be given m twenty fom hours Sinee the percentage
of glucose mav be lugh several thousand carbohydrate calories
w1y be supphied and may be hifesasing mn starvation from acute
Ullness  1luids should not be foreed beyond 8 to 10% of body
veight m twenty four homs Above this amount water ntox
1eation will result with e¢lills nauser vomting sweating dizn
ness and even disorlentation and comvulsions

When glucose 15 administered members of the B complex m
eorporated 1n the solution faeilitate its utiization and 1s eon
sidered the logical procedure The addition of 1scorbie 1e1d may
le worth while

Protein ean be administered satisfactorly either 1s 4 mixtyre
of pure amino 1eids or as 1 protem digest A 5% amino aerd o7
glucose solution 1s well tolerated Tats* also have 1een sueess.
fully adminstered by intravenous mgeetion with the protemn
and glucose  (bdee diseussion of Parenteral Feeding )

The tube feeding 1s another form of the hqud det By thys
methed food in hiqud form 1s mtroduced direefr pnt,, the
stomach through a tube from the mouth nose oz 271fe1a]
opening 1 the gastromtestinal ttact The food i o w1 ..,

*Clark and Rrunsclw g report the daly use of a ;xlgh]y [ fee e
F

a 17 day perlod (Iroc Soc Lxper Biol & Med 49 3 L e
cubi¢ céntimeter finest ¢ £~ et
egg lecitl in and added T owir s
tirough homogenizer 1t T

.
at the rate of 500 cc.
ore recently ouer n estigators tae —

Mos
jections and finding it ma: fea ble add um -
J“ ere ! ﬂdc Tone (ke 4 P teate (Nutr b K
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will pass easily through the tube may fe used As shown n
Table 76 a tube feeding may be nutritionally adequate and may
be easily modified to meet the speeific demands of the illness of
the patient It 15 a valuable method in feeding patients who
are unable or unwilling to swallow

A less effectine method but one which may be resorted to 1s
the nutrient enema A 5 to 10¢% glucose 13 ovdinarily used but
httle dependence ean be placed upon the absorption of the sugar
Water however 1s nbsorbed

The erystalline vitamins may be given intravenously or mtra
museularly alone or i any solution, when deficiencies require
immedrite correction

Except when an obstruction or throat or mouth mjuries neces
sitate prolonged feeding the above mentioned types of feeding
rarely are continued for long periods  Much more 1cceptable are
the types of feeding discussed previously the range of standard
hospital diets

Keeping 1n mind that the goal of food service 1s either to main
tain or to bring about good nutritional status of the mndividual the
mportance of an attractive and palatable tray 1s manifest
Angrexia usually accompanies illness Appetite must often be
tempted by small amounts of food served with utmost care
Colorful trays of attractive china and variations mn color and
testure of food will many times influence a patient to try to
eat  Then the taste teasing quality of the food itself may tempt
him to continue Too much stress cannot be put on attractive
ness of food and serviee Nutntion must become an art as well
1S g sclence

Review Questions

What 15 the present day concept of diet therapy as opposed to the older
approach?
In what ways may the d et be modifed 1n diet therapyt Give examples
of each
What are the suggested charactenstics of good dietary momenclature?
Give examples of each
What are the factors ttat ma) determine the nutritional requirements of
the ospital patient¥
How majy the recommended d etary allowances of the National Research
Council for t}e normal individual be used 1a diet therapy?

Wiat are tie standard hosp tal or houee dietst HWow do thev d ffer from
the normal d et Illustrate

r

w
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Wiich one of these drets (the standard or house diets) may be mutnt
twnally adequate?

Vher a person 18 too 1l to take nourrshment by mouth, what means of
feeing are avarlable? Yown adequate are these methods? Tlustrate
Vi hat factors should be stressed in the serving of any diet?

Suggested Projects

Examne jour own menu On the lasi« of methods of evaluation pre
sented elsewhere, suggest the need of modification of your diet i rela
tion to diet therapy

From yjour own menu pattern, modify your diet 1n terms of physical
consistency for each of the standard “‘house’’ diets discussed 1m this
chapter

Plan 2 clear b yud et for one das  Caleulate the nutrients it contains
Eveluate vour results with the nutritional needs of the nmormal :mh
vidual

Calenlate a tube feeding using foods other than those n Table 76  Can
this be nutritron illy ndequated



CHAPTER 28
THL DIET OF SURGICAT: PATILNTS

Surgienl proecdures make heavy nutiitional demands
on the patient It 18 advisable to eotrect malnntrition
1 depleted patients and to mamtam a good nutritiontl
state m well nourished mdwmaduals prior to surgery
Attention should be given to flmds, minerals, vitamns,
glucose, and glycogen Tostoperatnve routme may vary
considerably  Nutritional needs are hgh and may be
met by diets modified 1n consistency and methods of
feeding 1In some cases, restriction of certun foodstuffs
may be desitable

In constdering the dietary adjustments which should be made
m the feeding of the suigical patient, 1t must be realized that
no set rules ean be lmd down Obviously, the type of surgery,
the possible complicating climeal conditions, such as diabetes,
nephritis and the general state of nutnition are ail nfluencing
factors The operation may be minor, the patient may be m
excellent health, and s probable convalescence may be short,
or the individual may have suffered from his ailment over a
period of weehs o1 months and may be in a state of extreme
undernutrition and other disease conditions may complicate
The diet offered will be adjusted to the conditions present, in
general 1t should be high n protem carhohydrate, and vita
mins

Certaun generalizations may however be made Good nu
trition 15 an asset and every effort should be made to preserve or
attan this conditton  The administration of an anesthetic 15 al
ways accompamed by fluid loss and gastiomntestinal disturbance,
and both the anesthetic and the antieipation of an operation are
likely to bring about psychie disturbances in varying dezree whieh
may be reflected in digestive distmbinces  The degree of re
aetion may differ widely 1 varions patients even though therwr
gencral state of health may appear smmlu  Lhis variation pro
hibits exnet routine procedure and makes personalization of
treatment necessary

The preoperatine treatment i general use today predisposes
to more rapid recovery than did the older method  Drastie nore

350
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g once depleted the body of water Just at the time when max
mmum storage was deswrable  ‘Withholding of food or a “Light”
diet ikewise depleted the carbohydrate stores when they should
have been at maxamum

Today, unless there are complicating factors or unless the pa
tient 15 m poor nutritional state, the preoperative diet need not
be restricted except in cellulose content If the mdigestible
fiber eontent of the diet 15 kept low for the last thirty st hours
before operation, the fecal mass will be reduced to 3 minmmum at
the time of eperation, a condition resulting m the same general
effect as the preoperative cathartie

Preoperatively, the flud mtake and carbohydrate should be
as hgh as can be tolerated comfortably Carbohydrate has a
protective action m combating the tovie effeet of anesthesia
It has been suggested recently that adequate protemn reseries are
very mnportant 1 posteperative recovery Iood should, if pos-
sible, be withheld sufficiently long to assure an empty stomach
at the time the anesthetic 15 admimstered The usual procedure
1s no food after the evemng meal for an operation scheduled the
following morstig  If the operation 15 to he performed in the
afternoon, a flmad breakfast 1s usually desirable

Frequently a debibtating sickness has preceded the surgical
tervention This will necessitate eareful preoperative prepara
tion of the patzent i1f he 15 to withstand the shock of operation
and to make ophmum recovery The diet should be carefuily
adjusted 1 the preparatory period so as to be high m protem
wmmerals, and vitamms—a palatable, easiy digested, concen
trated diet, directed toward maximwm nutritional response
Anemia mav complicate the condition and should recenve speafie
constderation (see diseussion of The Amemuas) Also, if the
patient 18 obese a reduction mn weight may De part of the p:he
operative treatment Thus, today the nutritional status oi th:
patient before an operation 18 consdered impor tant for bot
surgical procedure and the postoperative recoyery

There seems ta be ng set routme i the postoperative tr]e“tr
ment of patients In some situations the patrent 15 gncn: [ :l:e
flnd dret, then a full fud, follewed by a soft dhet, and » mulzu‘
attending physielan deems desirable, he 15 returned to ﬂ;,gdxet
house diet The length of time the patient remains on €ac
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and the range of food allowed vary throughout the country A
deseription of each of these diets 1s found in Chapter 27

Immedintely following an operation attention 13 usually fo
cused on the flud earl ohydrate protein and calorie content of
the patient s nutrtional mtake The practice of hypoder
moelvsis begun Yefore the patient recovers from the anesthetie
has L een a great 1oon from the standpoint of later comfort and
also speed of reeovery  Should the patient e in ¢ state of under
nutrition howeser supplying hoth liquid and glucose (supported
tv B witamins) ty parenteral routes as preoperative measures
rather than the postoperative hypodermoclysis has proved more
advantageous  The immediate postoperative treatment of the
patient may melude 4 ecombnation of an ntravenous flmd solu
tion which may contamn 2 varied amount of wnter glucose
amno aeids mmmerals and vitamins blood transfusions and
Inter m the day a tube feeding As indicated earher seldom iz
a routine procedure adapted for all patients Trequently the
nutritiontl status of the patient and the type of surgreal pro
cedure influence the postoperative nutritional treatment

It has been suggested that proper attention to nutrition of the
patient may reduce the time of convalescence ‘Many times the
postoperative diets reduced 1n consisteney and changed i form
to hqud and soft are lower m nutrients than the Recommended
Duly Allowances of the National Research Couneil for the well
pirson  To date there have been no umnersally accepted stand
ards of nutritine allowances for the postoperative patient How
ever 1t 15 generally agreed that the nutitine needs of the post
operative patient are higher than those of the normal individual
Pollack and Halpern i T¥ eray eutfic Vutrition (National Research
Couneil Bulletin No 23%) suggest that the recommended daly
allowances of nutrients for normal healthy people should probably
be exceeded by about 100 per cent (except for calones) through
out eonvaleseence with the protemn intahe especially hLept
high  Rhoads* also suggests that a 30 to G0¢% ncrease in pro
temn requirement and a 20 to 30% increase n ealorie require
ment above the neuds of th e normal indnadual 1s 1 order for a
mld operation TFor an extensne operation he recommends al
most twice that mueh

*Rhosds Jonatlan D etary Requirenents of Acutely Il Patlents
J Am Detet A » 891 903 1953
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Thus, extreme eare must be everaised m order to avord 2
nutritional deficiency during the postoperative pertod The full
flurd diet ean be nutnitionally adequate and 1t ean be casily
fortified so that a nutritional deficiency need not acerne from
day to day

One of the postoperative problems which the patient encoun
teis 1s the accumulation of mntestinal gases 1t has been pownted
out that there are factors other than food which are responsible
for this postoperative discomfort It has been observed by some
that 1f solid foods are served soon after surgery, there 1s an early
tetun to normal mtestinal actrvity and less postoperative gas
eous distention It has been pomnted out by others that when the
patient 1s on a hqwd diet he admts a large amount of air during
swallowing  This contributes to the gaseous condition It s
believed that Liqmd carbohydrates of lugh glucose content are
mmportant sources of distendmg gas It must be hept :n mind
however, that food 15 only one of the possible factors related to
postoperatine distention  The trend, today, m the diet of sur
gieal patients scems to be to resume o normal diet as soon as the
patient has reached the point where 1t may be tolerated

If adjustment 15 necessary to meet specific conditrons, such as
Qrabetes or nephritis, careful planning will be required to avord
deficiencies

If the gastromtestinal tract 15 3 oled, the postoperative diet
must subseribe to the dysfunction Gastromtestinal activity 1s
then highly undesirable and rest 1s imperative In spite of the
wish to re establish normal dictary 1outme as quekly s pos
qible 1t 15 wiser to saciifice nutustion by the usual methods ir
these patients for the snke of the local leston It may be neces
sary to withhold food from twenty four houts to as long as sev
eral days During this period nothing may be given by mouth,
however, vitamns, glucose, protem, mmerals, fat, and flmds may
be admmstered by hy podermoclysis or by the intrayenous route
(see Chapter 27) The time that elpses hetween operation and
ingestion of food depends on the site and seventy of the leston
An qperation for removal of appendin o gull bladder may e
quire abstinence from food for only exght to twenty four hows
whercas operations on the stomach, micstine or colon may reqmr:
much longer abstinenee Diet 15 resumed with sh'\me;{ f:gld
juices gmger ale, broths ete followed by full flusd soft
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“house’’ dhets Gas formation, roughage, foods that retard
digestion, or those nritating in any way, are to he avoided It
may be some time before the patient may 1esume his usual diet,
and it is possible that lns food may still he modified in some way,
such as the restiiction to a limted amount of some constituent
or 1n the size of portions, and so on  Maximum nourishment with
minmmum effort 1s the aim of the diet

Review Questions

What 13 the modern method of dieting the preoperative patient!
What food nutrients should be at a high level at the time of operation?
What diet 18 served to the patient after an uncomphicated operationd
What 15 the proredure after an operation involsing the gastrointestinal
tract?

PRI

Suggested Projects

Caleulate a full fimid postoperative diet for a patient from any age
group ding to the dations set forth in this chapter How
frequent would the feedings have to Le to meet the nutritive require
ments of the patient?

Calculate a soft postoperatise diet for a patient from any age group

to the dations set forth in this chapter

Relect a food culture pattern from among those desernibed in Chapter
23 TDlan a soft postoperative diet within the framework of this pattern
that also meets the recommended nutritive level for the patient

-
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Thus, extreme care must be everaised n order to avord a
antnitional defieency during the postoperatine pertod  The full
fld diet can be nuirtionally adequate and it can be easily
fortified so that a nutmtional deficiency need not acerve frowm
dvy to day

One of the postoperatve problems which the patient encoun
te1s 1s the acenmulation of mtestinal gaces It has been pointed
out that there aie factors other than food which are responsible
for this postoperative discomfort It has been observed by some
that if solid foods are seryed soon after surgery, there 1s an evrly
return to normal mntestinal aetivity and less postoperatne gas
eous distention It has been pomted out by others that when the
patient 15 on a Iiqnd diet he admits a large amount of air during
swallowing  This contmbutes {o the gaseous condifion Tt s
beheved that Tiqud carbohydrates of lugh glucose content are
mmportant sources of distendmg gas It must be Lept mn mind,
howetver, that food 1s only one of the possible factors related to
postoperatnve distention  The trend, today, m the diet of sur
gieal patients seems to be to resume a normnal diet as soon as the
patient s 1cached the pomt where 1t may be tolerated

If adjustment 1s nceessary to meet specifie conditrons, such as
diabetes or nephritis careful plannmg will be requred to averd
deficiencies

If the gastromiestinal tract 15 1 olved, the postoperative diet
must subseribe to the dysfunetion Gastrontestinal achwty 18
then ghly undesirable and rest 15 amperative  In spite of the
wish to re establish normal dietary rontme as quekiy as pos
sible, 1t 1s wiser to sacmfice nufnition by the usnal ntethods
these patients for the stike of the local lesion 1t may be neces
sary to withhold food from twenty fowm hours to s long as set
eral days During this period nothmg mvy be given by mouth,
however, viiamms, glucose, protem, nunerals, fat, and fluids may
be admanustered by hypodermoclyss, or by the intravenous ronte
(see Chapter 27) The time that elapses betsveen opetation nd
mgestion of food depends on the site and seveusty of the lesion
An operation for removal of appendix o1 gall bladder may te
quire abstence from food for only aght to tw enty four houts
wliereas operations on the stomach intestine or colon ma3 lﬁfl“‘“g
much longer abstmence Diet 15 resumed wath strame}lt fﬂ:d
juces ginger ale, broths ete followed by full fluad soft @
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“house’” diets  Gas formation roughnge, foods that retard
digestion, ot those nritating i any wav, are to be avorded It
mmy be some tume before the patient may resume s usunl diet,
angd 1t 15 possible that his food mas still be modified 1n some way,
such as the restiiction to 1 lumted amount of some constituent
or 1n the wize of portions and <o on Maximum nourishment with
mnmum eflort 15 the m of the diet

Review Questions

What 1s tte molern methol of dietirg the preoperative patient?
What food nutrients sl ould be at a high Ievel at the time of operation?
What dset 18 served to the jatient after an uncomplicated operation?
What 1s the procedure after nn operation wnvolving the gastromtestinal
tract?

- e 1

Suggested Projects

Calculate & full fluid postoperatine diet for a patient from amy age
group according to the recommendations set forth in this chapter Iow
frequent would the feedings have to be to meet the nutntive require
ments of the patient?

Caleulate a soft postoperatise diet for a patient from anyv age group

to the dations set forth in thig chapter

Seleet a food culture pattern from among those described in Chapter
23 Plan a soft postoperative diet within the framework of this pattern
that aleo meets the recommended nutritive level for the patient
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Thus estreme ewe must be everased m order to avoid o
nutritionnd defietency during the postoperatn o period  The full
flud et em be nutritionally adequate and it can be eamly
fortified so that o nutritional deficiency need not ncerne from
dny to day

Ore of the postaperitive problems which the patient eneoun
ters 15 the wceumulation of intestingl gases 3t has been pomted
out that there are factors other than food which me responstble
for thig postoperative discomfort It has been observed by some
that 1f solid foods are seryed soon after surgery, there 1s an early
return to normal mitestinal actsvsty and less postoperatine gas
eous distention It has been pomted out by others that when the
patient 1s on g hquid diet he admits o Iarge amount of air during
swallowmg  This contributes 1o the gaseous eondition It s
helteved that liqmd carbohydrates of high glueose content are
mmportant sources of distending gas It must be hept m mind
however that food 1s only one of the possible factors related to
postopertine distention  The trend todav, m the diet of sur
gical patients seems to be to reswme 1 normal diet 1 soon as the
patient has reached the pomnt where it may be tolerated

If adjustment 1s necessary to meet speaific condtsons such as
dabetes or nephntis eareful plnming will be required to avord
deficienezes

If the gastromtestinal fiact 15 mvolved the postoperatsve diet
wust subseribe to the dysfunction Gastrowmtestmal activity 18
then ghly undesirable and 1est s mmperatise  In spite of the
wish to ve establish notmal dietary 1outme ag quckly as pos
sble 1t 18 wiser to saerifice nutnbion by the usuil methods m
these patients for the sake of the local leston It may be neees
sary to withhold food from twenty four hours ta s long s se;
eral days  During ths period nothng may be gnen by mont
howeicr sHamms glneose protemn mnerals fat and fluids may
be adminstered by hypodermoelysis or by the intravenous rouhlz
(see Chapter 27) The time that clapses hetween Dpemﬂ";‘ '”::
ngestion of food depends on the site mid sevetsty of the e%lf;e
An operatyn for remosal of appendin o1 gall hhdd:r m;l)ms
quire abstinence from food for only cight to twenty lonr “’“m
whereas ¢perations on the stomach mtestme or calon may ;‘“;;m
much longer abstinence et 15 resumed with sfx(;nmzft i
juices gnger afe broths ete followed by full fiwd s
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“house’ diets  Gas formation roughage, foods that retard
digestion or those nritating 1 amy way, are to be wvorded It
mas be some time hefore the patient may resume his usunl diet,
and 1t 15 possible that his food may still he modified m some way,
such as the restuction to 1 limited amount of some constituent
or mt the size of portions and so on Maximum nourishment with
mimmum eflort 15 the 13m of the diet

Review Questions

What 13 tle molern nietlod of dietirg the preoperative patient?
What food nutriente shoill te at a high level at the time of oferation?
What diet 19 <ervel to the patient after an uncomplicatel operationt
What 13 the procedure after an operation mmvolving the gastrointestinal
truct?

de €3 13

Buggested Projects

Caleulate & full fluid postoperatune diet for a patient from any age
group according to the recommendations set forth in this chapter How
frequent would tle feedings have to le to meet the nutntive require
ments of the patient?

Caleulate a soft postoperative diet for a patient from any age group

ding to the r dations set forth in this chapter

Select a food cuiture pattern from among those described in Chapter
23 Plan a soft postoperative diet within the framework of this pattern
that aleo neets the recommended nutritive level for the patient
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Thus, extreme care must be exercised in order to avoid a
uutritional deficiency during the postoperative period. The full
fluid diet can be nutritionally adequate and it can be easily
fortified so that a nutritional deficiency need not aecrue from
day to day.

One of the postoperative problems which the patient encoun-
ters is the accumulation of intestinal gases. It has been pointed
out that there are factors other than food which are responsible
for this postoperative discomfort. It has been observed by some
that if solid foods are served soon after surgery, there is an early
return to normal intestinal activity and less postoperative gas-
eous distention. It has been pointed out by others that when the
patient is on a liquid diet he admits a large amount of air during
swallowing, This contributes to the gaseous condition. It is
believed that liquid carbohydrates of high glucose content are
important sources of distending gas. It must be kept in mind,
however, that food is only one of the possible factors related to
postoperative distention, The trend, today, in the diet of sur-
gieal patients scems to be to resume a normal diet as soon as the
patient has reached the point where it may be tolerated.

If adjustment is necessary to meet specifie conditions, such as
diabetes or nephritis, careful planning will be required to avoid
deficiencies,

If the gastrointestinal traet is involved, the postoperative di?t
must subseribe to the dysfunction. Gastrointestinal activity is
then highly undesirable and rest is imperative. In spite of the
wish to re-establish normal dietary routine as quickly as pos-
sible, it is wiser to sacrifice nutrition by the usual methods in
these patients for the sake of the loenl lesion. It may be neces-
sary to withhold food from twenty-four hours to as long as sev-
eral days, During this period nothing may be given byAmouth;
however, vitamins, glucose, protein, minerals, fat, and fluids may
be administered by hypodermoelysis, or by the intravenous rtmt;z

(see Chapter 27). The time that elapses hetween operation anc
ingestion of food depends on the site and severity of the lesion.
An operation for removal of appendix or gall bladder may re:
quire abstinenee from food for only eight to twenty-four hours,
¢ stomach, intestine, or colon may require
Diet is resumed with strained fruit
d by tnii fluid, soft, and

whereas operations on th
much longer abstinence.
juices, ginger ale, broths, ete., followe
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“house”” diets  (Gas formation, roughage, foods that retard
digestion, or those nntating m any way, are to he worded It
may be some time before the patient mnay resume his usual diet,
and 1t 1s possible that hus food may still he modified 1n some way,
such as the restrietion to 4 limited amount of some constituent
or 1n the size of portions and so on  Maximum nourishment with
mimmum cffott 15 the aim of the diet

Review Questions

What 13 the medern metl od of dieting the preoperative patient?
What food nutrients stould 1¢ at a high level at the time of operation?
What diet 15 <erved to tle patient after an uncomplicated operationt
What 1s tle proredure after an operation involving the gastrointestinal
tract?

EEENER

Suggested Projects

Calculate a full flmd postoperative diet for a patient from any age
group ding to the d set forth an this chapter How
frequent would the feedings have to he to meet the nutntive require
ments of the patient?

Calculate a soft postoperative diet for a patient from any age group

to the dations set forth in this chapter

Select a food culture pattern from among those deseribed iz Chapter
23 Plan a soft postoperative diet within the framework of this pattern
that also meets the recommended nutritive level for the patient
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Thus, extreme care must be evereised i order to avord a
nutritional defictency during the postoperative persod  The full
flmd chet can be nutiitionally adequate and it ean be easly
fortaified so that a nutritional deficiency need not acerue from
day to day

One of the postoperative problems which the patient encoun
ters 15 the accumulation of mtestinal gases 1t has heen pointed
out that there me factors other than food which ate responsible
fo1 this postoperaine discomfort It has been ohsersed by some
that 1f sohd foods are ser ed soon after surgery, there 1s an eatly
tetwn to normal mtestinal actraty and less postoperatuve gas
eons distention It has been pownted out by others that when the
patient 15 on a hqud diet he admits a large amount of awr during
swallowing  This contributes to the gaseous condition It 18
behieved that hiqgmd eaibohydrates of high glucose content are
mnpertant sources of distending gas It must be hept in mind
however, that food 1s only one of the possible factors related to
postoperative distention  The tiend, today, m the diet of sur
gical patients seems to be to resume 1 normal diet as soon as the
patient has reached the pomt whete it may be tolerated

1f adjustment 1s necessuy to meet specific conditions, such as
diabetes or nephritis caveful planmng will be required to avoid
defictencies

If the gastromtestinal tiaet 15 1yolved, the postoperative diet
must subseribe to the dysfunetion Gastromtestinal activity 18
then ighly undesirable and rest 1s imperatne In spite of the
wigh to re estabhish normal dietary routme as quekly as pos
sible, 1t 18 wiser to saerifice nutrition by the usual methods m
these patients for the sake of the local leston It may be neces
sary to withhold food from twenty four hours to 1s Jong as ses
eral days Durmng this pertod nothing may be given by mouth,
however, vitamins, glucose, protemn, minerals, fat, and fluds may
be admmstered by hy podermoelysis or by the miravenous rout;
(see Chapter 27) The tune that elapses hetween operation an
sngestion of food depends on the site and sevenrty of the Jesion
An operation for removal of appendrs o1 gall bladder m;} 1;;
quire abstinence from food for only eight to tw enty four O“Ire
whereas operations on the stomach intestine or colon may ret%u ;
much longer abstmnence Diet 18 resumed with smm/ue?t ::xd
Juces, ginger ale, broths ete followed by full flmd so
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“house’” diets  (as formation, roughage, foods that retard
digestion, or those ntitating m any way, are to be avorded It
may be some time hefore the patient may resume lus usual diet,
and 1t 15 pessible that his food may still be modified 1n some wny,
stch as the restuiction to 1 lumted amount of some econstituent
or 1n the size of portions and <o on  Maxumum nourishment with
mimmum effort 15 the aim of the diet

Review Questions

What 1s tte molern 1iethod of dietirg the preoperative patient?
What food nutrients sho1ld te at a high level at the time of operation?
What deet 1s <ervel to tle yatient after an uncomplicate 1 operation?
What 1s the procedure after an operation involving the gastromntestinal
truet?

o T3 13

Suggested Projects

Calculate & full fluid postoperative diet for a patient from any age
group according to tle recommendations set forth in this chapter How
frequent would the feedings have to le to meet the nutntive require
ments of the patient?

Caleulate a soft postoperatine diet for a patient from anyv age group

to the dations set forth in thig chapter

Select a food culture pattern from among those deseribed in Chapter
23 Tlan a soft postoperative diet within the framework of this pattern
that alo meets the recommended nutritive level for the patient
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Thus, extieme care must be evercsed m order to avoid a
nutritional defictency durmng the postoperative pertod The fuil
flmd diet can be nutntionally adeguate and 1t can be easily
fortified so that a nutritional deficiency need not acerue from
day to day

One of the postoperatrve problems which the patient encoun
ters 15 the aceumulation of mtestimal gases It has been pointed
out that there are factors other than food nhich are respansible
for this postoperative discomfort It has been obseryed by some
that 1f sohd foods aie served soon after surgery, there 1s an early
teturn to normal mtestinal netinity and less postoperative gas
eous distention It has been pomted out by others that when the
patient 1s on a hquid diet he admits a large amouut of awr durmng
swallowing  This contributes to the gaseous condition It s
belhieved that hquad carbohydrates of high glucose content are
mmportant sources of distending gas It must be hept s mind,
however, that food 13 only one of the possible f1ctors related to
postoperatine distention  The trend, today, m the diet of sur
gieal patients seems to be to resume a normal diet as soon as the
patient has 1eached the pont where 1t may be tolerated

If adjustment 1s necessary to meet specific conditions, such as
diabetes or nephritis eareful planmmg will be required to avord
deficiencies

If the gastromtestinal tract 15 mvolved, the postoperative diet
must subseribe to the dysfunction Gastrointestinal actnaty 1s
then highly undesirable and rest 1s mmperatie In spite of the
wish to re establish noimal dietary routine as quickly 1s pos
sible, 1t 15 wiser to saerifice nutrition by the usual methods m
these patients for the sake of the local leston It may be neces
sary to withhold food from twenty fowr hours to as long as sev
eral days During this period nothing may be grnen by month,
however vitaruns, glucose, protemn minerals, fat, and fluds may
be administered by hypodermoclysis or by the mtr1venous rauti
(see Chapter 27) The time that elapses Detween operation mi(
sngestion of food depends on the site and serenty of the 195’:
An operation for removal of appendin o1 gall bladder mi‘)ms
quute abstinence from food for only eight to twenty four mmre
whereas operations on the stomach, mtestne ot colon may red

med with stramed frut
much longer abstmence Dret 19 resu | fhnd soft and
jutces gger ale, broths ete followed by full fimd
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“‘house’’ diets Gas formation, roughage, foods that retard
digestion, or those iiritating in any way, ate to he avoided. It
may be some time hefore the patient may resume his usunl diet,
and it is possible that his food may still be madified in some way,
such as the restriction to a limited amount of some constituent
or in the size of portions, and <o on  Maximum nourishment with
minimum effott is the aim of the diet

R
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Review Questions

Vhat 1< the modern method of dieting the preoperative patient?
What food nutrients should be at a high level at the time of operationl
What diet 1s served to the patient after an uncomplicated operation?
What 1s the procedure after an operation mvolying the gastrointestinal
tract?

Suggested Projects

Calculate a full fluid postoperative diet for a patient from anmy age
group £ to the dations set forth in this chapter How
frequent would the feedings have to be to meet the nutntive require
ments of the patient?

Caleulate a soft postoperatine diet for a patient from any age group

to the ons set forth m thig chapter

Seleet a food culture pattern from among those described in Chapter
23 Plan & soft postoperative diet within the framework of this pattern
that also meets the recommended nutvitive level for the patient,
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Thus, extreme care must be evercised m order to avord a
nutritional deficiency dung the postoperative pertod The full
flmd dret can be mututionally adequate and 1t ean be casily
fortified so that a nutritional deficiency need not acerue from
day to day

One of the postoperatiie problems which the patient enconn
tets 15 the acecumulation of intestinal gases It has been pomted
out that there are factors other than food which are responsible
for this postoperative discomfoit It has been obseried by some
that if sohd foods 1re served soon after surgery, there 1s an early
teturn to normal mtestinal aetnity and less postoperative gas
eous distention It has been pomted out by others that when the
patient 1s on a hquid diet he admits a large amount of amr during
swallowmg This contnbutes to the gaseous condition It 1
believed thit hqud carbohydrates of high glucose content are
mmportant sources of distending gas It must be hept 1 mmd
however, that food 1s only one of the possible fetors related to
postopetatine distention  The trend, today, m the diet of sur
gical patients seems to be to resume a normal diet as soon as the
patient has reached the pomt where 1t may be tolerated

If adjustment 1s necessuy to meet specific conditions such as
dinbetes or nephritis, careful planmng will be required to avoid
Qeficiencies

If the gastromtestinal tract 1s msolved the postoperative diet
must subseribe to the djsfunction Gastromtestinal activty 18
then hghly undesirable and rest 1s imperatne In spite of the
wish to re establish normal dietary routine as quickly ns pos
sible 1t 15 wiser to saerifice nutnition by the usual methods 3
these patients for the sake of the local leston It may be neces
sary to withhold food from twenty fom hours to as long as sth
eral days During this period nothang mny be given by mout
however vitamins glucose, protemn, mmerals fat, and flmds mt:V
be admimstered by hypodermoelysis or by the mtrivenous ro“;
(see Chapter 27) The time that elapses between operation ann
ingestion of food depends on the site and severity of the ]esu;e
An operation for remoial of appendss ov gill bhddfel mz}uﬂ
quire abstinence from food for only exght to twenty four "m_e
wheteas operations on the stomach 1ntestine or colon may reté\mu
much longer abstmence Dret 18 resumed with stx]’\m(e)gt e
Juices gmger ale broths ete followed by full flud s



DIFT OF SURCICAT PATIFNTS 303

“house’ diets Gas formation roughage foods that retard
digestion o1 those nritating m any way, are to be wvorded It
may be some time bhefore the patient may resume hus usual diet,
and 1t 18 possible that his food may still be modified 1n some way,
such ns the restriction to a lumited amount of some econstituent
or 1n the s1ze of portions and <o on Maximum nourishment with
minimum eflort 1< the aim of the det

Review Questions

What 12 tte molern metlod of dietn g tle preoperative patient?
What food nutrients sloild te at a hugh level at tle ttme of operation?
What deet 1s served to tlo jatient after an uncomplicate | operation?
What 12 the procednre after an operation wmvolving the gastromntestinal
trict?

O

Suggested Projects

Calculate a full flud postoperative diet for a patient from any age
group according to tle recommendations set forth 1n this chapter How
frequent would the feedings have to le to meet the nutrnitive require
ments of the patient?

Caleulate a soft postoperative diet for a patient from any age group

to the r dations set forth in this chapter

Select a food culture pattern from among those described in Chapter
23 Tlan a soft postoperative diet within the framework of this pattern
that al<o meets the recommended nutritive level for the patient
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Thus, extreme eare must be eserased m order to avoid a
untritionnl deficseney during the postoperative period  The full
flrd diet can be nutritionally adequate and 1t can be easily
fortified so that a nutrtonal defictency need not acerue from
day to day

One of the postoperative problems which the patient encoun
ters 1s the accumulation of intestinal gases It has been pointed
out that thete are factors other than food which are responsible
for this postoperative discomfort It has been observed by some
that if solid foods are served soon after surgery, there 1s an early
ietuin to normal ntestinal actrvity and less postoperatve gas
eous distentron It has been pomted out by others that when the
patient 1s on a hquid diet he admits a large amount of awr during
swallowmg  This contributes to the gaseous condition It 15
beheved that hgwd earbohydrates of high glucose content are
smportant sources of distendmg gas It must be kept 1 mind
however, that food 1s ouly one of the posstble factors related to
postoperative distention  The trend, todry, m the diet of sur
gical patients seems to be to resume a normal diet as soon as the
patient has 1eached the point where 1t may be tolerated

If adyustment 15 necessary to meet specifie conditions such as
iabetes or nephritss, eareful planmmng will be requured to avod
deficiencies

If the gastrowntestinal traet is snsolved, the postoperative diet
nuust subsenibe to the dysfunction Gastromntestnal activity 18
then highly undesirable and test 18 imperatie  In spite of the
wish to re establish normal dietary routmne as quickly as pos
aible, 1t 15 wiser to sacrifice nutition by the usunal methods m
these patients for the stke of the loeal Jesion It may be neces
sary to withhold food from twenty four hours to as long as sed
eral days Durmg ths pertod nothing may be given by mouth,
howeser, vitammns, glucose, protemn, mmerals, fat, and flmds may
be admumstered by hypodermoelysis or by the mtrayenons rautg
(see Chapter 27) The time that elapses hetween operation
wgestion of food depends on the site and seveuty of the lesion
An operation for remosal of appendin or gall birdder m}'x) ‘:
quite abstinence flom food for only eight to tw enty four umt‘rre
whereas operations on the stomaeh miestinge o1 colon may re(;n .
much longer abstinence Diet » resumed with stmme?t :‘gd
Juices, ginger ale, broths, ete followed by full flmd so
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“house’” dicts  Gas formation, roughage, foods that retard
digestion, or those nritating 1 any way, are to be avorded It
may be some time before the patient may resume his usual diet,
and 1t 15 possible that his food may stilt he modified 1n some way,
such as the restuction to a Inmted amount of some constituent
or 1 the s1ze of portions and so on  Masimum nourishment with
muumum ¢ffort 1s the am of the diet

Review Questions

What 13 the modern metlod of dieting the preoperative patient}
What food nutrients should be at a high level at the time of operation?
What diet 1= served to the jatient after ar uncomplicated operation?
VWhat 13 the procedure after an operation nvolving the pastrointestinal
tract?

FAETE T

Suggested Projects

Caleulate a full fluid postoperatne diet for a patient from any age
group £ to the 1 dations set forth 1n this chapter How
frequent would the feedings have to le to meet the nutritive require
ments of the patient?

Caleulate & soft postoperative diet for a patient from any age group

to the d set forth 1 this chapter

Select 8 food culture pattern from among those described in Chapter
23 Tlan s soft postoperative diet within the framework of thiy pattern
that also meets the recommended nutntive level for the patient
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CHAPTER 29
FEVERS, BURNS, AND FRACTURES

When the febmle condition 15 acute the most mpor
tant nutntional consideration 1s the correction of flmd
and electrolyte balance along with as high protem and
calorie intake as the patient ean tolerate A chronse
febrile condition requires speesfic mdnidualized treat
ment In acnte phases, the consistency of food may be
modified to either a ligmid or semibquid diet  Both frac
tures and burns may demand an inereased amount of
protem and calortes The condition of the patient may
present difficulties m feeding

While not direetly related, febrile conditions, extensne burns,
and fractures make great nutritional demands upon the patient
The degree of these needs will vary with the speafic condition
The way 1n which these hugh nutmtional requirements are met
also varies with each patient However, 1t 1s possible fo set forth
some broad generalizattons which may serve as a gmde for the
dietary treatment of these various condittons

Febrile Diseases

There are three primary factors that govern the nutrittonal
requirements for a patient suffermg from a febrle disease (1)
an imerease m metabolism, (2) an mereased protemn metabolism
(usnally 2 catabole los<), and (3) a change m water balance
These factors are considered mn detarl i the followng discussion

Tever 1s caused by imbalance between heat productron and
heat elimination For every degree Centigrade merease m body
temperature above normal, there 15 a 13% 1nerease metabolie
rate Thus, a temperature elevation of 37° to 40° C will resuit
1 an mereased calorse need of about 40% But other factors
may be operative DuBois suggests that the requirement may be
caleulated by determiung the normal metabobe rate according
to age and sex, addng 13% for every degree of fever and 10%
more 1f there 15 tovie destruction of body tissue, and then addugg
from 10 to 30% for the restlessness of the patient Thus,ht e
mereased need of a bed patient with fever majy be as hgh as

394
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60¢% nbove basal  As has been sud repeatedly, good nutmtion
15 the goal m all conditions and 1t 13 essential n combating any
disease  Therefore the need for approvimate ealorie balance 19
apparent  ‘Thus the ealore allowanee ean be within the range
of 3000 ealories

Protein metabolism 18 mereased mn fevers depending upon the
grade of mfection more than upon the hyperthermin (fever)
and 1ts resulting metabolic merease  The breakdown of body
protem due to the actiaty of touie agents 1s spoken of 18 toxie
destruetion of protemn  The extent of the breakdown depends
on the causatine agent and the grade of infeetion  (See discus
sion of high proten dicts )

The proten intake should be sufficiently high to enable the
patient to muntun mitregen balance a condition sigmifying that
body tissues are not bewng depleted Pollack and Ialpern
(Therapeutic Vutrition \NRC Publicrtion No 234) supgest
that  the allowance of 1 gram of proten per kilogram of body
weight should be doubled 1 febrile disease of more than tran
sient nature Others have expressed the doubt that all febrle
patients ean remain 1 nitrogen balance even though the proten
take 1s increased far abot e normal requirements

A diet sufficiently high n calories and in carbohydrates con
tributes toward the prevention of proten bemng used as fuel
Carbohydrate more effectively spares protein than does fat 1t
combats acidosis 1nd 1s well tolerated Moreover carbohydrate
stores (glycogen) are quckly exhausted The glucose of the
blood 15 dependent upon the glycogen and 1s the most reacdily
arallable source of energy Quantities of carbohydrate are
therefore required to mantaimn the glycagen and blood glucose
Wohl* sugpests that the diet should contun earbohydrate equal
to one fourth or one half the daily ealoric need or from 220 to
420 grams

The fat level should be essentially normal in amount unless
the calorie level 15 such that carbohydrate alone cannot supply
the additional calories Fgg yolh eream and milk with some
butter are the preferred sources of fat

Because of excessive sweating and mereased urinary exeretion
due to mtrogenous waste fever brings about a greater need

*Wohl Michael G 1 linical
Tladnlg s Elnnemm Dietott erapy in Clinlcal Nutrition edited by Jolliffe
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for water It has been suggested that the patient drink from
3,000 to 3,500 cc of flmd per day

The salt intake (NaCl) 1s mmportant nasmuch as more than
normal amounts will be lost 1n perspiration Laquid diets will be
low m sodium chloride unless care 15 taken to melude salt con
tamning foods, such as broths and soups It may be wise to add
salt to all foods where 1t will not eause lack of palatability

The crease 1 metabolism brings about an mereased need
for vitamuns  Inqnd and soft diets, which are frequently pre
seribed in febule conditions, may be madequate wmn the neces
sary vitamins  The B complex and vitamin C are those that
are espeeially needed It has lheen 1ecommended that vitamin
supplements be given 1n order to mect the mereased requirements
for these nutnents

The physieal consistency of the diet, that 1s, hquud, soft, hght
or regular dict, depends upon the condition of the ndividual
patient Regardless of the form of the diet, the nutritronal re
quirements remam the same

In acute febrle illness, that 1s, when the condition 13 of short
duration (approximately under one week), the primary consider
ations are to mamtamn an adequate flud mntake and to offer the
food which 1s most satisfactory to the patient If possible, he
should be encouraged to melude fruut jurees m the diet so that
the carbohydiate may be available as a protemn sparer However,
m order to reduce the length of consalescence, to prevent mal
nutrition, and to forestall vitamun deficiencies, even n acute
mfections 1t seems advisable to provide a diet high in natritional
value  TLack of appetite may hmder the mgestion of a desirable
diet by normal means, even thongh the diet may be given1n a
hiqud or senuliquid form Thus, a tube feeding may be neces
sary  If the patient has been m an excellent nutritional state,
his body stores may be able to meet the stress of a fe»,v, days
of acute infection Today we no longer ‘‘starve a fever,”’ 18 1t
may lead te more severe illness nutritional deficzencies, and an
(xtended convalescence

Chronic febrile conditons, ones that last approximately more
than seven days, have high calorie and protemn needs ’lhefnum
ber of calonzes required will depend upon the extent of fever
Pollack and Halpern suggest that m the absence of fc\;err ) 1:11(1;
proximately 2,500 to 3000 calories are desirable They fu
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suggest about 150 gm of protem Juty to Pre (nt protemt deple
tion and to prondc for grn\\\h and rogcncr'\lmn of dsense
fissues In addiion it ﬂupp\cmm\(i re wsuaily given
qhe et usuatly progrecsc: from hgud o qoft low fiber foods
dependinsg upon the condition of the p-mcm

Typhot fever 1 ® genernl jufections dusease with specafic
mmnics\'\\\nns n the ntestines the early x\m\em"\ncc of Peyer ®
)\n\c\\m with su\wcq\\cm neeross and wieeration The most
Gnhing gross tesions appear M the small intestine Taver and
egall pladder changes follow

Qur Janowledee of the ymportance of diet M ferers hs been
\)roz\dened v the work on t)p\mu\ fever cartie out 2t the
Russelt S1€€ Jnstitnte D\pcnmcn\ﬂ there mdwnted that 1 23 to
34 metatiohie merense easts i 1P word fer e pe otder tPE
of diets which supphed from 300 to 500 cnlories amly on the
premse starse & {fever reﬂ\mcd mn such emacintior that con
\aleseence WS much pampered The diets proposcd py Shaffer
and Colemat m 1908 and 1907 comp\c\c\) rcwlunomzcd the

3000 to 00O enlories dmby Protemn destruction I thie disense
s about {hree tunes the weir nd tear quota of henlth and
merense protein minhe must be pros wded to meet 1t Ronghly
15t0 2w per alogram ¥ it '\ccamphsh s 1f there 15 also At
jnerease 10 eatories md carbohy drate Twice the normal enloni®
reqmrem\m will be adequate OF 60 to 80 cnlories PeT hito

n

Coleman {ound thit the duration of the disese w1s shortened
the diarrher le«mu] werght 108 pred (nted and hemorrhng® and
perforation 1ess frequent mortaty decrensed and eont alescence
Jhortened by the wse of & heral adequate Qretary rogune Hem
orrhage of mrfum\w“ howirer of necessity demands ymmedt
ate (hscrmummme of food The diet 1S nect«anh nqud at
first then sm\mohd antit con® Aleseenee 18 complete 3t must le
aevoud of mdlge:\x\v\L cintose The usv W feedn® ochedule 1
{s hsense s o admmste? food Wt VO hour mters s from
mormng untal mid eyemn® usuaily eipht feedings of rought®

6 used ireq\mm) p)
gestions for dreisn febmle dise 15 also appiv 10ty pl\md fever
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for water It has DLeen suggested that the patient dnnk from
3,000 to 3,500 c e of flud per day

The salt antake (NaCl) 1s mmpottant masmuch ay more than
normal ameunts will be lost m perspiration  Iaqud diets will be
low 1n sodwmm chloride unless eare 15 taken to melude salt con
taming foods, such as broths and soups It may be vise to add
salt to all foods where 3t will not eause lack of palatability

The inerease m metabohsm bungs abeut an mereased need
for uitamins  Laquid and soft diets, which are fiequently pre
seribed i febride condstions, may be madequate m the neces
sary vitamms The B complex and vitamin C are those that
arc espeeanlly needed It has Deen 1ccommended that vitamun
supplements be gnen i order to meet the 1nercased tequirements
for these nuttzents

The physieal consistency of the diet, that 1s, iqud, soft, hight,
o1 regular diet, depends upon the condition of the mdividual
patient Regardless of the form of the diet, the nutritional re
quirements reman the same

In acute febrile illness, that 1, when the condition 15 of shorl
duration (approxmately under one week), the primary consider
ations are to maimntam an adeguate fimd ntake and to offer the
food which 1s most satisfactory to the patient If possible, he
should be encouraged to melude frurt juices mn the diet so that
the earbohydrate may be available as a protem sparer However,
n order to reduce the length of vonsalescence, to prevent mal
wutnition, and to forestall vitamun deficsencies, even in reuté
infections 1t scems advisable to proside a diet Jugh m nutritiond
value Lnck of appetite may hmder the mgestion of a desirable
diet by normal means, even though the diet may be gnen m2
hquid or semilipuid form  Thus a tube feeding may be neces
sary  Tf the patient has been m an excellent nutritional state
fus hody stores may be able to meet the stress of a fe!’v, days
of acute wnfeetion Today we no longer “starve a fever,” as it
wmay lead to more severe ilness nutritiont] deficiencies, and an
extended eonvaleseence

Chrome febrile contitions ones that lust apptoumately more
than seven days, huve kigh calovie and protemn needs The num
ber of calotzes requived will depend upen the extent of fever
Polleek and Halpern suggest that in the absenee of fe‘fer,t;\fr
proamately 2500 to 3 000 calores are deswwable They fur
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progress to a soft or a hight ciet The food should be simple
easily digested and well prepared  Inasmuch as tuberculosis 18
a disease of long duration and curtailed activity the diet must
be adjusted to the patient s economic enmvironmental and per
sonal characteristies  Contentment 1s of prime mportance
Linck of appetite 1s frequently a diffienlt complhieation

Pneumomia 1s an acute mfection i which there 1s disturbance
of chloride and mitrogen metabohism with lung involvement
Metat ohsm may be mereased as hgh as from 20 to 50 above
normal  Beeause the disease 18 of short duration the pro
cedure suggested in the diseussion of aeute febrle diseases 13
applieable 1 pneumonin  The diet should be 2 palatable hquid
diet given mn small amounts at short mtervals necessitating
mmmum exertion and disturbance Tifteen hundred to 2000
calories will normnlly be sufficient I'ruat juices supply vitamn
C which 15 thought by some to have more than usual value m
promoting resistance to the infection The necessity for lung
rest and factors which affect respiritory exchange apply also
to pneumoma

The distressing abdominal distention which sometimes oceurs
m pneumoma 1s not of dietary origin but probably 1s due to
touie paralysis of the mntestine Increased salt mtake 1s found
by some to decrease the symptom During convalescence the diet
15 gradually changed from hquid to soft and then to the regu
lar  diet (as described i Chapter 27)

In brucellosis (undulant fever) (the mortality rate 1s from 2
to 5%) the patient suffers from a generalized aching headache
anorexaa chiliness nsomma backache and stiffness or pamn in
the yoint The temperature may rise to between 104° and 102° F
As symploms subside an extreme weakness occurs  The tem
perature 1ncreases 1n the afternoon and eveming followed by
drenching sweats The febrile phase lasts three diys to sit
weeks which may recur after 2 few days of normal temperature
The diet 1n this condition follows the general procedure set forth
previously IHowever it 15 modified aecording to the preference
and the condition of the patient

In scarlet fever there 1s disturbanee n the elinunation of mitro
gen and retention of sodium chloride according to DuBois
Therefore milk and fruit juices arc suggested as suitable low
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Tuberculosis 15 a ehronie long continued disease with hitle or
no metabolie mcrease, aceording to McCann and Barr, except
where temperature elevation oceurs Protem destruction 18 less
mtense than m other fes ers, and sinee dynamie action 1s the same
as m normal persons, the protemn level should be the same ag
mamntained in health 1f metabobe merease from dynamue aetion
15 to be prevented Another factor to be kept m mind n tuber
culosis 1s that protemn and eambohydrate affect the volume of
respirafion to & greater extent than does fat  Since lung rest 1s
mperative mn pulmonary tuberculosis, modern dietary {reatment
consists of a moderate protemn and carbohydrate level and a ugh
fat mtake, a regiue much more to be preferted than the old mik
egg lactose drinks with which the patients were formerly stuffed

It hns been reported that the tubercunlous patient may suffer
from a protemn defietency, a vitamn A deficiency, and an ascorbie
acid deficrency These, of course, will be taken nto considera
tion n the diet preserption

Although correction of malnutrition 1s indieated, 1t 13 recog
mzed today that obesity 1s not an asset in the tuberculous patient
and rapid weight gun does not neeessarily wmdieate chinieal m
provement

There 1s variation m the recommendations for protem m the
diet for tuberculosis MeCann suggests that a diet contmmng
60 to 90 gm of protem 150 gm of fat, and enough carbohydrate
(about 200 gm ) to bung the ealorie mtake to 2,500 ealorres 18
suffictent for the average patient on bed 1est McLester and
Darby propose a Iiberal though not excessive amount of proteu:)
from 15 to 175 gm per kulogram of body weight, or from 10
to 125 gm daly for the average patient etz reported ﬂ"’;
patients at bed rest, with no out of bed prnvileges were offere
120 gm of protemn or more per day  The food left on the trg)é
was weighed and 1t was found that these patients consumed :
gm per day  Getz further recommmended that the mcreased nee
for aseorbi¢ acid and vitamin A be treated as a medicnd pmblgﬂg
that 1s, even though foods rich in these vitamins are melu teh
m the diet, 1t 15 diffienlt to provide the necessary amounts wi
out additional supplementation

The duet tself may follow the pattern common to all ;e:);g;
condrtions hgwd or semiligmd m the acute stage an
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One of the most major considerations 1n the treatment of burns
18 the amount of protem lost by the patient  This may take plaee
m three ways (1) the catabolic phase in which nonproten
mtrogen 1s found m the nimne, due to metabolie disturbanee,
{2) there may be from 10 to 50 gm of protein lost daily in the
protemn rich exudate of the mjured area, and (3) from plisma
protein which has infused the anjured tissue  Agan, the extent
of the protan loss depends upon the severity of the burns

Other nutnitional losses which are equally serious are those of
flwd, electrolyte, and vitaman  Anemn 1s frequently an addi
tional problem  T'huds are lost through the evudate as well as
some electrolytes, pmauly sodium chloride  Tyen though the
Lods may be dehydrated, edema might also occur There 13
deerease m blood volume and a disturbed electrolyte balance
It has been observed that large amounts of asecorhie acid may
Bie grven to the patient without additienal exeretion of this vita
min  Dvidence mdicates that the patient may also require
creased amounts of thiamine riboflavin, and nicotinamide after
severe hurns

The treatment of burns s mtially a medical one {especially
if the patient 1s gravely mjured) directed toward siving hfe,
that 15, the treatment of shock and prevention of infectron How
ever, along with these measures are the correction of the flmd
and the electrolyte balance by blood plasma, and other means
These procedures are of course beyond the scope of the current
volume

The prineiples of the dietary treatment are to replace the
losses meurred, to reconstruet tissue and to muntam a state of
good nutrition Large amounts of protemn aie needed It has
heen suggested that as mueh 15 300 gm per day might be re
quired In order to obtam maximum benefit from the mgested
protemn the calorie coutent of the diet should be adequate
Pollack and Halpern have estimated that as much as 3,500 to
5,000 calories may be mndicated 1If the patient 1s gravely 1l 1t
may be impossible for him to mgest such large amounts of food
by usual means It may be neeessary to encourage hun to drink,
if that s feasible, special hiquid duinks lugh in both protemn and
calories  These may ndude motem concentrates and fat emul
sions  If the patient 1< unable ta mygest any food by mouth, per
haps a tube feeding may provide the necessary hutrients Tt
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lem of patients wath fracture of the jaw 1s the length of time de
voted to eating A patient 1s easily discouraged, beeause of these
many problems, from eatmg an adequate amount of food
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Review Questions

What dietary adjustments are necessary in acute febrile con hitiona?

VW hat causes hyperthermint

To what extent does fever affect t] o metabohie ratef

Is the old saving ‘‘Stuff & cold and starve s fever’' now tenable!
That attention should Lo pmd to protein in the diet of a fever pa
tient?

How and why 13 the carbohydrate in the diet affected?

How 13 the fat level affected? The water? Sodum chlondet
What spectfic dietary measures are requited 1n typhoud fever?
How does the diet for tuberculosis duffer from the normal diet?
What type of diet 1s advised 1n the acute stage of pneumoma? Scarlet
fever?

VWhat complications may ensue in whooping cough which affect the
dietary regime?

How may the normal diet be modifed in the treatment of burnst
Whyt

How may the normal diet be modifed 1n the treatment of fractures
of the long bones?

What are the complicating factors 1n the dietary treatment of the patient
with a fracture of the jaw?

Suggested Projects

Plan 2 day’s menu for a child suffering from a chromc febule con
dition  Conmider all the factors necessary in feeding children (refer
to Chapter 20)

Plan a day s menu for an adult man with fracture of the jaw Constder
ks nutnitional needs and the conmsteney of the diet How long do
you think 1t would take the patient to eat each meal?

Plan & day s menu for a gir) 25 years old who 1s a tuberculous patient



be foung that w'tamin supplementation Will he Beedeq 4,
a 1 of Vita ins ¢, ee i

supp‘Iy € amoyy, t th Creagedq
©QUireme,

S in d, Drey, Mg tiss D, 1al to Normgy
heajiy hoy N¥a]es, 3 ) high o orie

et is gy 11, Indjeqay th tment f

Tactyp,

In g, Stan, » Patiengs With fraegy, €S do not Teceive Specia]
d:etary atteny;, utmtwnal easy ar, €n ingj
Cateq, When a t ers 5 fmcture 1 th ,
there ; evig th here i an inep Se in Otein gqy, b lism,
e in Wwell.ng Vidualg is Ditrogan SS in h,
Uring hag been o aftep fmcture d, i Y cases,
nitrg eqmbbnu O been Te-estap), ishe, T Severa]
Weekg The I8 also 4 SS of p, tassium, DPhosp,, » and sulfy,

Clum |, Ocg; pecially When ¢ © Datiens is 0bilize

Th S eanpoy b by 8lving the DPatient o, Ther
may pe 5 dxsturbed trolyte and wae, balap, e,

S In othe cong; , the Mtritioy, of 5 Datient with fracture

15 dir, ted tgyy, d lace, nt of losgeg Plus 4} Tal suppy,

of pp, tein, alo; , Vitaming nd Minera)s Specifie

amoung of ¢} u s a detez‘mmed by th condition ¢

€ Mdiviqy, ollack 2d Hyppg N sugg that ahog;

0 of ein Y anq 3,0, nprotes, Ties might
be needeq nddxtxon, ¢ fluiq 5 lectro) te baly ce Is cor.
recteq A gh p Otein diet ;, belje d to eIp with depositipn
of Calejyp, i € boneg Uy, DPossiblg Ovide the
Datiens With €ssary Utrients the Normy 2l patterp
With, Derhgyp, , h Otein. Calorig in-between fe S.

Ufleyy, 'S e d tary treatment of Datients v 4y,
Tacture of the Y the atient g Jaws € Wired 5o
th ™2y open his | b Jay It is Necessary, that
the £ooq pe Consisteney, o B be helq 1, e cheek
and syek,q Tough ¢ arounq " red teet) € Jaw
may e Wired f, m g imately 41, weeks_ The t‘otl))d
hen, myg, b Oncentrateq Ories o m’t”emff’f :
2 gruepyy, ns; nereas.e ““ts ,2Ppeal, bt e
shoulq p, som at each meq Which g “elear, wit f;s ";;f’
1dentifymg ﬂavor, Such ag , brotp O tea. gp additipn, pr



DIABETIS MFITITUS 405

and Best who wete worhing in the laboratory of v 7 J R
Macleod 1 Torento  They diseovered that an estract of the
wslet cells (or slands of Langerthans) would when mjected into
4 ditbetie tmmal control the dinbetes The Nobel Prize n
Medieme for 1921 was the reward for this hifestving eontribu
tion  Dr John R Murlin to whom this book 1s dedieated was
one of those contuibuting gieatly to our knowledge of msulim and
dinbetes

Sinee the discovery and the ehueal use of msulin dibetes
his eersed to be the death deahng disense 1t was formerly  The
diibetic person 1s no lenger anmvahd Mo longer must he deas
tically restizet s food indulge m st days o1 curtul his ae
inaties  Insulm his given im a more hberal diet hoth m kind
and m amount d he 1s now able to take his place m the eco
nomie world and m the world of plensure

Three conditions Lear the term diabetes renal dinbetes din
betes msipidus 1nd dinbetes melbitus  Renal dinbetes refers to
a condition mm which there 1s 1 abnormal permealtihty of the
kadney to glucose resulting n the lowering of the rennl threshold
and the consequent appearance of 1bnormal amounts of glucose
m the urine It 15 questioned 1f the meidence of this condition
18 15 great as was formerly believed Ditbetes msipidus 15 n
uncommon chrome condition i which enormous quantities of
dilute urmme are excreted duly (7 to 20 hters and sometimes
more) due to prtmtary dysfunetim

Dinbetes mellitus has heen defined as 2 ehrome disease of me
tabolism with heritable tendencies m which the bods has lost ats
ablity 1n varymg extent to utilize glucose hecause of madequate
msubn production by the panereas

The neidence of diilctes melhitus m the Umted States (the
condition wlhich 1s commonly ealled “diabetes ) 1s estimated to
be near 2000000 Tt 15 believed that therc ate mamy mdoadmls
who are undeteeted anl therefore uneentrolled dribetics  One
of the progiams 1 public halthas dirceted tow ird the deteetion
of these unknown diadctics  Ditetes 15 found more often
women than m incn and s highest between 70 and €4 vears of
age  IHowevcr it 1s often found m dnldren ind m voung adults

There 15 a higher merdence mmong the url an than rural pepula
tion



CUAPTER 30
DIABETES MELLITUS

€s ellitys a g rhohy, ate me
tabohsm Whicp, ha O8ressoq fro) 1ear fata) cong,
on t, o cont:oIIcI ISease 1, the ¢y, )] entyry
etzuy ma ALeme € adm, JStmtmz suhy
are ¢, 11tieipg) ur, ! Contrepy 12 diahey The,
e gay ral et 1 tho(, n yg, day 1N shoey,
and g4 et na g condyy. esultip m gy
Conty lleq habet ation £ the DPatieny e
g hig dr Stmpy, fi bomtox_y test. ale Ottant ),
mamta, ““he; Ithy »» bet;
diseqg, 1abe, ity has N kngy, centhres
e name ern, th Vords g, D, tes—to our
tuough\ nelligys. 1 etaeus, e pp'zdocmu, who
Ned gp )i first ad Istian g » deseribeq two
the ! S3mpg, Maciagy, td ey, e Urnation
When p hat ¢ lting ,, he flogp, 1¢h floweq
nay e +» lese Iteraq, € ag o J a8 the thirq
centyy €lred ¢, lamy e Iabetes ““so
Sheet ¢ tracteq th angd op Tough the centures
eference t dis, ppe:u, With ulat on ang Suggestion

Massage  the sy, whey and myy dets 4, €re used, o4 well a5

In 1869 aAngey ans show ed that Certam cells the Pancreag
haq functxou Othey than the productwn of Pancregty, Juiee Jn
My sk ang Yon Mehung DProyeq that the Pancreag 4y 5

) D1e 1,
Ssoboleu M Russia DProyeq that d.)sflmctmn of the cells wheh
ANgerhang ad descnbed, and v pyep, bear pyg Name, resultedI:
(Imbetes, ang that It nas not 5 (Iysfunctmn of the Daneregg as
ole

Betueen 1869 and 19231 many bulhzmt e\peuments were pe;
formeq Which leq ﬁnaIIy to the diseoy ey of msuln by Banting
404



DIABFTFS MFITITUS 407

regulating meehamsm of the body  This, i turn, may lead to
an improvement 1 the ability to utilize gluoese

1t must be recogmzed that fats and proteins as well as carbohy
drates contmbute to glucose stores and subsequent earbohydrate
metabolism withm the body (see Chapter 6)  In animals rendered
diabetze by removal of the panerens or by phlorhizin poisomng, it
18 posstble to show that 585 of ingested protem, 1056 of fats, and
1006¢ of earbohvdrates are comverted to glucose Torty six per
cent of the protem and 90 of the fats are converted to fatty
acids  Some amino acids may be converted either to glucose or
to fatty acids (they are amphoterie) Therefore, the values for
the amounts of earbohydrate and fat as mngested are not correct
values for the total glucose or fatty acad ararlable to the body
To determine these latter values, caleulation must be made as
follows

Total available G* = 100% carbohydrate + 10% fat + 58%¢ protein
Total available T'A** = 909 fat + 46%% protem
*G—glucose, **FA—fatty acid

Fat metabolism, as well as that of carbohydrate, 1s disturbed
in diabetes The concept that “‘fat burns in the flame of car
hohydrate’” 15 no longer accepted As was mdicated in Chap
ter G, fatty acads (the end produets of the digestion of fats) are
carried to the lner and owidized there to hetone bodies
namely, beta hydrovybutyrie acid, acetoacetic acid and acetone
These ketone bodies are then sent to the cells where they are
further oxidized for energy Normally this proceeds 1n an
orderly fashion However when the utiization of glucose for
energy 18 hmited by an msufficlent amount of msulin (as m
diabetes), the body ealls upon s secand sanrce of energy, the
fatty acids Up to a certan pont fat metabohsm 1s complete
and there are no excess ketone bodies As the mobihzation and
oxidation of fat 1s increased to meet this emergency the mech
anism for complete onidation m the cells does not proceed at a
rate rapid enough to be able to heep up with the hetone bodies
from the liver Thus, a condition known as ketoss or acidosis
oecurs  The ketone bodies a result of incomplete fat metabo
hsm, are exereted 1 the urine (hetonuria) If this eondition 1s
Not treated, the concentration of hetone bodies in the blood may
be so hugh as to eause coma and ultimately death
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The eause of diabetes is unknown. However, there are several
factors which are frequently associated with diabetes. One of
the primary factors is heredity. Tt has been shown that the eon-
dition is inherited as a Mendelian recessive charaeteristic. There
is & variation within the prediction of diabetes in the children,
in the corabinations of marriage of diabetics, and carriers. How-
ever, it has been predieted that if a diabetic person marries &
nondisbetic person, that is, an individual who is neither a car-
rier nor a diabetie, none of their children will have diabetes of
heritable origin.

A second predisposing factor in diabetes is obesity. Studies
have shown that a large percentage of known adult disbeties
have been obese. However, a small percentage of the chese de-
velep diabetes. The relationship between obesity and diabetes
is unknown, but it is recognized as a predisposing factor.

A third factor which is often mentioned is nervous influences.
This finds support in the fact that diabetes aceurs more often in
mental workers than jn manmal. Also it is frequently found
among those individuals whe have ample food and leisure as con-
trasted to those who must work hard to have an adequate supply
of food on the family table, .

Although these predisposing factors are recognized, ‘and, in
some instances, steps can be taken to prevent the possitle de-
velopment of diabetes, the actual cause of this condition remains
unknown, i

As indicated previonsly, metaholism in the diabetie indm’d.ual
is disturbed. The generally accepted concept is that the utiliza~
tion of carhohydrate is limited because of lack of endygenm{s
insulin. This results in an inereased blood sugar, .‘Yh“’h ult-
mately reaches the renal threshold level The u.nutxhzed s\lgﬂ;'
ahove the renal threshold is excreted in the wrine. The rena
threshold varies from patient to patient. Apart fron: a dlm}:‘:
jshed ecapacity to oxidize glucose in the cell, _the body slcap:?ti
for storing carbohydrate, that is, the conversion ﬁ:om 4 “:"m be
adipose tissue, is disturbed. However, the diabetic sfeerl:’se %
able 1o store some carbohydrate to be released later for ; d.rate
has been observed that an increased‘ amount of ?arb;: i“gm..
in the diet may be responsible for an improvement 1 the
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regulating mechanism of the body This 1 turn may lead to
anamprovement in the ability to utalize ginoese

It must be reeogmzed that fats and proteins as well as earbohy
drates eontribute to glucose stores and subsequent earbohydrate
metabolism within the bods (sce Chapter 6) In amimals rendered
duabetie by remosal of the panerens or by phlorhizin poisoning, 1t
15 possible to show that 58¢% of mgested protemn 10¢% of fats and
100 of earbohvdrates are converted to glueose Tlorty six per
cent of the protemn and 90¢ of the fats are converted to fatty
acids  Some amino acids may be converted exther to glucose or
to fatty aeids (thev are amphotere) Therefore the values for
the 1mounts of earhohydrate and fat as ingested are not correct
salues for the tota) plucose or fatty and evmlable {0 the bedy
To determine these latter salues ealenlation must be made as
follows

Total available G* = 100¢¢ carbohydrate + 10% fat -+ 58¢% protein
Total available FA** = 90 fat + 469, protein
*G~glucose, **T'A—fatty 1e1d

Tat metabolism as well as that of carbohydrate 1s disturbed
m diabetes The concept that fat burns i the flame of car
bohydrate 1s no longer accepted As was mdicated in Chap
ter 6 fatty acids (the end products of the digestion of fats) arve
carried to the liver and oudized there to hetone bodies
namely beta hydroxybutyric acid acetoacetic acul and acetone
These ketone bodies are then sent to the cells where they are
further onidized for energy Normally this proceeds in an
orderly fashion However when the utiization of glucose for
energy 15 lumited by an msufficient amount of msuln (as
diabetes) the body calls upon 1ts second source of energy the
fatty acids Up to a certamn pomnt fat metabolism 1s complete
and there are no excess ketone bodies As the mobihization and
oxidation of fat 1s increased to meet this emergency the mech
antsm for complete oxidation m the cells does not proceed at a
rate rapid enough to be able to keep up with the ketone bodies
from the lner Thus a condition known as ketosis or acidoss
oceurs  The ketone bodies a result of mncomplete fat metabo
lism are excreted m the urme (ketonursr) If this condition 1g
not treated the coneentration of ketone bodies in the blood may
be so high as to cause coma and ultimately death
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Apart from the relationship of protemn met bohsm to total
avalable glucose and total avmlable fatty aad, 1t 1s mnportant
that the dinbetae patrent Tecerve an adequate amount of protem
datly  ITis needs are no different fiom those of the normal md:
vidual

Thus 1 diabetes, total mctabolism 1 distmbed  Othes organs
are unvolved as well as the pincters  Those pumarily affected
are the ver and the adienal, however, whenever any sigle
gland 1s distmbed, the fine balanee unong all glands s affected
A discussion, however, of such disorders, other than a brief 1e
view of earbohydiate, fat, and protemn metaboliom 15 beyond the
scope of the present volume

Many of the classie symptoms of dinbetes atise as a result of
the metabolie disorders presiously mentioned  Polyina, with e
consequent polydipsie (extreme thuist), 1s the body s method of
secreting excess glucose A constant feehng of hunger (poly
phaga) and o fechng of weakuess and lassitude en be the 1e
sponse to the unutilized glucose The uncontiolled diabetie has
been deserbed as s stuved person, as part of lus food 18 not
wailable for energy purposes He often complams of ramd
weight loss  Many diabeties do not exhibit all of these symp
toms, some may have only one ot two, and the most common has
been the complamnt of general weakness Tt must be remembered
that few patients tre completely dwbietie, most produce some
endogenous msulin

One of the methods frequently wsed m the recogmtion of s
hetes 18 the glucose tolerance test Ideally, the patient receines
a chet for three days prior to the test which contams a constant
amount of carbohydrate, usully 300 gm  The fastmg patient is
given 100 to 150 gm of dextrose, usually n the form of lem
onade as the first meal 1n the day  An uutal blood sugar level
the fasting blood sugar, and ohe at a 1 hour and 2 2 hour mters '1;
mdicate the degree of utihzation of the glucose Fasting bIot;
normally eontains about 100 mg of glucose per 100 ¢ ¢ of bl"““
(It may range from approumately 80 to 120 mg) The HO"{‘SO
mdrvidual will begin with a level not to exceed 140 mg PCTt ,
¢c , at the end of an hour 1t may be 160 but by the end of I‘;
houts 1t should be nearly back to normal In nnpﬂr(;g!cl'l;e‘;
hydrate utilization the beginnng level 15 agher the petk lig
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and the fall much slower (Sce g 64 for a comparison of
various glucose tolerance curves ) At a blood level hetween 150
and 200 mg glucose per 100 e ¢ of blond, the renal threshold 1s
reached, the hidneys can no longer teabsorlh the excess sugar,
and 1t spills mto the unine  Sevcral factors may influence the
glucose tolerance, one, the patient’s emotional state There are
other forms of a glucose toletance test, sueh as vamations i the
amount of glueose admimistered, the way m whieh the patient
mgests carbohy drate, the piung, m some eases, of a ealeulated
and weighed meal consisting of protein fat and earhohydrate,
and the mtervals at whieh blood samples ate taken The hasic
steps i procedme outhined, however, apply to all glucose toler
anee tests

300
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g 64 -—Typical glucose tolérance curves A Diabetes mellitus P hner
thyroidism ¢ ‘normal D Addlsuns discase or hypothyroldism or hy

pullntam ~ (From Andes J 1 and Iaton A G Synopsis of Appliei e
oglcal Clemlstry St luuls 19“ The ¢ \ \Iusb) Lo)

The presant fundamental concept m the traitment of dithetes
m o adminsta anongh Guogenous msulin which, coupled with
the prent’s endogenous produetion, wall allow the utilization of
avalable glucose Dy cotrecting the carbohydiate metabolisin
protem and fat mctabolisma ean proceed normally  The patient
may consttme a rogulated adequate diet of normal foods  There
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cubte centimeter of solution The msulin dosage may need ad
Justment as the result of eertamn uncontrollable factors  Dunean
lists those requinng insulin merease ns  weight gun mereased
food intahe decrease 1 actinity  pregnaney  certun therapies
(thvroid  prtwtary, deep roentgen ray  dinitrophenol epineph
rine) tonemis acute infechions fever hetosis and ultraviolet
ray burn It must be recogmized that mereascd exerase m the
dibetic will deerense the need for esogenous msulin as ex
erase stimulates the production of the dinbetie s own msulin
(endogenous)

The diet of the diabetie 1s based on the nututional needs of
the patient a5 an dnadual  The Recommended Duly Aflow
ances of the National Reseatch Couneil (see Chapter 2) should
serve as 1 guide  If the | atient 1s an elderly adult ot af he1s an
adolescent lis nutritional needs are the same s the normal
elderly ndult or adolescent The dict regime of the patient
should e individual It should be flexible enough se that the
patient can easily adjust to mmor ehanges m his duly routine
The diet should be adaptable to the patient s eultural food pat
tern and s economic situntion In short 1t should mect all
factors that were discussed 1n detail in Chapter 2€

The total caloric mntake needed should be determined by the
patient’s 1deal weight If overweight 1t 15 recommended by
most that the patient reduce Tt has been suggested that the
adult diabetic 1s best at approsimately 106o below his ideal
weight The recommended amount of protemn usually from 10
to 15 gm per kilogram for the adult and from 20 to 30 gm
per hilogram for ehildren should be mcluded ewh dny  The
earbohydrate and fat levels of the dict are st by the type of
diet that 15 preferrel that 1s ather a high caubohydrate dict
or a high fat diet It has been recommended however that
the ratio of available carbohydrite t wvalatle fatty aed le
approsmmately 2 to 1 1hus the cubobyvdiate wnd {2t preserip
tion would be adjusted to me t the total ciforic need of the pu
tient  Translated it pereentage of the totil ealories {see
Chapter 24) protan supplics 10 to 209 of the tetal calories m
the diabetie diet fat from 40 to 007 ind Cartohvdrate from
30 to 40¢z  An apprernatc 1ate might be 20 40 40 for protemn
fat carbohydrate calories There 15 no level which s absolute
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The 11ti0 between the three nutrients 15 one of personal de
steabnlity, within reasonable himits, just so long as 1t esn be
made ehmenlly effeetive  Such leewny 18 possible by the ox
change’’ method

The enlotie distuibution m the notmal duet, st wall be recalled
15 10 to 18% protew, 25 to 40% fat, and 40 to 50% cwrbohy
drate  The food itself should be distrsbuted thionghout the day
MeLester and Duby suggest that the mornmg meal should be
hight and the hewver meal at midday  As mentioned previously
2 hight menl, ewvrying appronumately 20 gm of earbohydrote
1s neded 2t bedtime when the patient s takmg protamune zine
msuhn This s done m order to prevent an msulim reaction dur
wmg the mght  Lhe dwet preseription following the procedure
mentioned tbove as well as guided by the hnowledge and ex
penence of the physteran s sent to the dictitian nutriiomst or
nurse 4s 1 specific number of grams of protews fat and earho
by daate

Fg 66-—Scales for i efgt ng foo C)l kﬂlg(iﬂ;artes) Pelouze Man facturing Co.

The translation of the diet preserption mto foods has pns‘ﬁi
through 1 variety of stages m the past thirty odd 3;3:;0 "
first the wdiadual foods were ngdly ealenlated an E tgld
tients allowed hitle freedom of chowee The ptrents éverd e
to weigh all foods (sec Jig 66} Today 1t 1 m;nsx e;le;le .
srble to begin the diet with weighed portwons 1 po: o
order for the dithetie to beeome pecustomed to Mmga-ﬂm)s
tions  Some physic1ans recommend that the patien
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weigh Ius food THowever this sevetely himts the patient s ae
tivties forees nm to eat at home always and has a depressing
psvchologieal effeet Tt was recogmzed that there are wide van
ations 1 the carbohvdiate fat and protemn content of foods
variations due to season variety age and quality of the item
These were discussed m earlicr chapters  On the Yasis of this
mamy hsts of food equinalents were prepared and successtully
used The widels aceepted tables of 3 6 9 12 15 and 18%¢
earbohydrate ecntmimng  vegetables and the elnssifientions of
Itan medm fat and fat meats ue exvuples of sueh lists of
equivalents  These methods however still restricted the pa
tient and requated 1 @t deal of unneeessary and « ften macen
tite ealeulation on the part of the physieian dietrttian nurse or
riutritionist

In 1947 2 Jomt Committee of the Ameriean Diabetic Assoern
tion the Ameriean Dictetie Assoeintion and the Diabetes See
tion of the Lmted States Public Health Service met as 2 nation
wide effort was made to sumphfy and standardize 2 type of
dietary treatment It has long been recogmized that there were
many cutrent problems relatne to the dietary trentment of the
diabetic patient The following problems were histed 1n 2 re
port by the commuttee®

=

Viide vanalahity 1n fool con position results in wile 1 flerences in
fgures used 10 computing

Methods used to estimate t) e composition of a liet nav be prolongel
anl needlessly precise

Among climieal worhers tlere are nar) 1n oisstencies 1 tle 1n
elusion or restriction of foods

Sizen of recomn endel purtions may be tated in 1mj ractical amounts
wlich are @ fhieult for tle patient to 1 easure

Often tle instructions to the yatient are ale juate 1 content par
ticularly wlere msuff ¢ et tine 13 spent 1n hiscussing the 1et

In many nstances tle diets are not adjusted to tle food hal ts af
the individual or so arratged tlat the patient will hnos how to plan
his det to ft different st aton s 1 as ve ta rart 1 ealy nr fa kel
lunct es

B

e

-

o

>

To solyc these problans then the Jomt Commtted rece gnizedd
that ats prmary purpise wos to davelop didetic dict maternal
that would be easy to present to the patient nd vet flexable
cnough that 1t eould be readily 1dapted to mdividunal food habats

*Caso  C lculation of Diabetic Diets T 4 Detet A 6 575 °°
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A Theso vegetables may to ueed as desred in orlinary amounts  Carbohy

drates and calones neghgible

Asparngus “Greens'? T ettuce

Broceol Mushrooms

Brussels sprouts Reet Ohrn

Cabbnge Chard Pepper

Caunhiflower Collard Ralishes

Celery Dandelion T hubarb

Chicory RKale Hauerkraut

Cucum! ers Mugtard Qtring 1eans, young
Escarole Spinach Summer <quash
Leggplant Turmip TomAtoes

B Vegitalles 1 <erving equals % cup equals 100 gm
Carbohvdrate—7 gm , Protein—2 gm , Calories—36

Beets Pers green Squash, winter
Carrots Pumpkin Turnip
Ontons Tutabagn

TABLE 80**

List 3 FruIT E\CHANGES
Carbohydrate—10 gm , Calories—40

MEASUPE | GM

le 1 small (210 diam ) 80
Applesauce 1 cup 100
Apnicots frech & medium 100
Apricots, dried 4 halves 2
Banana U small 50
Berries straw, rasp, Llack 1 cup 150
Blueberries ~4 cup 100
Cantaloupe 1% (6 mm diam) 200
Cherries 10 large 73
Dates 2 15
Figs, freh 2 large 50
Figs, dried 1 small 15
Grapefrmt 1¢ small 125
Graj efrmt Juice 1z eup 100
Tpes 12 5
Grape juice 1 cup 60
Honeydew melon I (7 m diom ) 150
Mango 1. small 70
Orange 1 <mall 100
Orange juice 1 100
Papaya 14 medium 100
Peach 1 me linm 100
Pear 1 emall 100
Pineapple ' cup 50
Pieapyle Juice 1§ cup 0
lums 2 me liun 100
Prunes, dried 2 me lium 23
Rasins 2 Thbsp 15
Tangerine 1 large 100
W atermelon 1 eup 173

S*Reprinted by permission of Iealth Iublications Raleizh N\ €
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TABIE 81**
List 4 Breap Evonanors
Cuboliydrate~15 gm, Protem—32 gm, Calorics—068

; MEASURE i [
Brend 1 2
Bisewt, roll } ?gc;’n dam ) 5;
Muffin 1(2w diem) 35
Corn bread 1 (1% 10 cube) 35
Flour 234 Thsp 20
Cereal, eooked Y cup 100
Cereal, dry (fiake and paffed) 3 cup 2
Rice, gnts, cooked 16 cup 100
8pghetts, noodles, ete, cookaul 1% cup 100
Crackers, graham (3% i aq ) 2 2
Qyster 20 (¥ cup) 20
Saltines (2 m 8q ) 5 20
Soda (2% m eq) 3 a9
Round, thin (1% 1 diam ) 68 20
Vegetables
Beans and peas, dried, cooked 1 cup 90
{Lima, navy, spht pes, con
peas, ete )
Baked beans, no porh 1 cup 50
Corn 1§ cup 80
Parsnips 73 cup 125
Potatacs, white, baked, hoiled 1 (2 m diam) 100
Potatoes, white, mashed Y% eup 100
Potatoes, sueet, or yams 14 cup 50
Sponge eake, plam 1 (1% m cube) 25
Tee cream (onmut 2 fat exehanges) ¥ cap 70
TARTF 82**
LisT 5 DEAT EXCHANGES
Protein—7 gm, Fat—b gm, Calories—73
MEASURF i aM
Aeat and poultry (med fit) 1 o7 30
{beef, lamb pork, Inver,
chicken, etc -
Cold euts (4%, 1 sq, 3 thek) 1 shee 43
Frankfurter 1 (89/) 0
Fish cod, mackerel, ete 1oz 30
Salmon, tuna, crab Y cup 39
Oysters shnimp, clams 5 small 45
Sardimes 3 medmm 30
Cheese cheddar, Ameriean 1oz 30
Cottage 14 eup ;g
E;
Pegaut butter® 2 T 3

sLimit use or adjust carbolydrate
*sReprinted by permission of Health Publications Raleigh N C
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TABIF S3**
Ttst 6 Ear Facuanars
Tat—5 gm Cilories—lo

MIASUTF § a

Rutter or margunin e [ )
Raeon enisp 1 «li¢ 10
Cream Light =0 2 Tlgg 30
Cream lewvy 400 1 Tty 15
Cronm el e se 1 Ty 15
French dress ng 1 Tiap 1o
nyomaiee 119 5
O'or cookig fat 1 tep 5
uts € spall 16
Olives 5 emall of)
\voen To 1, (4 diam) °,

“*Reprint 1ty y 1t iesi n of Health 1 iblicitions Rafeigt N ¢

TABIE 84
Foops ArvLowep as DrsirEp
Neghgille Carl ohyIrate Proten ant Fat

Loftet Rhubar}

Tea Mustard

Clear broth Pickle sour

Bouillon Pickle dill—unsweetene 1
Gelatin unsweetenel Sacel arine

Rennet tatlets Pepper

Cranberries Spices

Lemon Vinegar

Specialty or diabetic  foods are not recommended Such
foods are eostly and unnceessary beeause they change the “‘ad
Justed” food mtake to v specanl diet  The diabetic foods are
essentinlly  starch free (gluten biead) or sugar free  Gluten
(7 protein) must be eonsidered 1s 50¢ sugar and therefore can
not be ¢aten at will  Fxcept where saccharme o1 vther artifienl
sweeteners are desned the diabetie person 1s wiser to aequire
2 taste for less sweet foods ot drinks

By using the vafues fisted m Tibfe 77 1t 15 sunpie o 1djust
the pitient 5 diet prescription to s usual meal pattern  As
ponted out in the committee report nutritive adequacy of the
diet will be assured by mecluding the sune basie proteetnve foods
thit are recommended for the notmal mdnaduyl  These wnclude

Mk 1 it for alults

1 quart for ehal tren
Meat fil poultry eggs anl clee e 1to 50z
Wlale gram or enrieled cere 1 or breal To nert eslori meels
Fruit~one a eitrus fruit or ton ito 2 gervings
Ve tall s—on green or velloy - servings

Butter or fortified marganine To meet calori neels
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The procedure for ealenlating a drabetse diet 15 deseribed m
the repori of the Jomt committee and reprinted below

Procedure for Caleulating Ihgbetic Diet*
Sample Prescription

Carbohydrate
Protein lgg g,.ff‘
Fat 70 gm,
Calortes 1,700
Carbo
hydrate  Protemn  Fat
Amount gm gm n
Alilk, whole (Last 1) 1 pmt 24 16 20
1egetables (List 2, group 4) As Jesired —_ — —
Vegetables (List 2, group B) 1 serving 7 2 —
Fruit (Last 3) 3 servings 30
Total carbohydrate from sources 53

other than bread exchanges

180 gm carbohydrate 1n preseriptron
~ 61 gm from sources other than bread exchanges
119 + 15 = 8 bread exchanges
Bread exchanges (Iist 4) 8 servingg 120 16
Total proten from sources 34
other than meat exchanges
80 gram protem i preseription
—-34 gram from sources other than meat exchanges
46 = 7 == 7 meat exchanges
Meat exchanges (Last 5) 7 servings 49 35
Total fat from sources 53
other than fat exchange
70 gm fat in prescription
-~55 gm from sources other than fat exchanges
15 gm =5 = 3 fat exchanges
Fat exchangeg (List 6) 3 servings . . 15
181 83 70
To dotermne the number of servings of bread, meat, aud fat exchanges re
quired to complete the diet preseription, 1t 13 necessary only to .
(2) Subtract the number of grems of carbohydrate (61 1 the exumPhe
above furmshed by the other sources of carbohydrate from '11:
amount presersbed (180) and divide the result by 15 the numted
of grams of ¢arbohydrafe 1 one serving of bread exchange as note
n List 4
(b) The amount of proten n the diet may be adjusted tastihe 11’;0
seniption by subtracting the number of grams of protemn { “}mm
example) supplied by milk, vegetables and bread exchanb[,'es7 frivs
the amount preseribed (80) and dividing the remamder by 7,
amount of protetn 1n esch meat exchange diode the
(e) Follow the same procedure with regard to fat, except to di L e
result by 5, the number of grams of fat in one serviag ®
1z Iast 6

eCaso Caleulation of Diabetic Dets J Am Dietet L °6 579 1950



DI\DFTFS MFITITUS 419

I'rom a practical standpoint, 1t 15 unwise to caleulate half
exchanges Such portions beeome difficnlt for the patient to ob
tun It was recommended that the earbohydrate may vary
as much s 7 gm from the amount ordered and the protein may
differ by 3 gm  As the 2t exchange 15 § gm, 1t wall probably be
easy to meet  The division of the exchanges mto menls 13 goy
crned by those factors discussed earlier in the chapter

The Joint Comrttee also prepared six sample meal plans
which 1ary 1 composition  Meal Plan Mo 3 (Table 85) has been
mcluded with two sample menus to illustrate how the food for
the day may be divaded into « meal pattern, and further, how
that meal pattern may be adjusted to varous food habits

Trom the experience of those who have used the ‘‘new? 1
abetic exchange system enthusiastic endorsement comes from
practieally everyone They have found patients receptive as 1t
allows them greater leeway in choice of food and easy adyust
ment to their surroundmgs From the professional stendpoint
1t reltev es the nutritiomst of time consuming tedious caleulations
and provides her with more opportumty for patient education

A step further m hiberation of the drabetic diet 1s the ‘“unre
stricted”” or “free’” diet which has come into use during the st
several years This program has been tried for a dozen yenrs
m Lurope The ‘free’’ diet permts the patient to eat what and
how much he pleases ““uathin reasonable linufs’” with adequate 1n
sulin coverage In order to prevent hypoglycemie shocks there
needs to be a farly continuous glycosunn  This condition the
supporters of this regime contend 18 not harmfnl  Actually these
diets are not wholly unrestricted The children on whom they have
usually been tried have judicrous supervision® of their food
habits—first 1 the hospital and later in the home However
they are permitted leeway m order to satisfy their own nds
vidual tastes  Overindulgence 1s not permitted Freedom 1n
choice 1s permitted only after the child has become familiar with
the general prmeiples of nutrition and diabetic eontrol through
mstruction and imtial ingestion of a preseribed measured diet
Tarly repular food habits seem to be the rule 1n the studies so
far carried ont once the restrictions are hifted

At intervals during the year, the patient 1s ashed to heep a
week’s record of Ins food intake This 1s analyzed by the di



418 IODIFICATIOVS oFr I\OR\IAL brgp

The procedure I Culaty, the e et 3 d SCribeq ,
the repo, Mt eq nd repryg, ed bl
Procedurc JSor " Cay, culy, tmy Dy, @bty Dietr
Sample Pre, Tiption
bolxydr ate 189
&m
Pro 30 &m
£&m
Calones 1,,00
I:ydrate Pratem Fat
Amayp, g om
ik, oy, (List t 1) 1 piny 24 Iy
Vegetables (List 2 &roup 4) Ag desirgg - —~ -~
‘egetnbl (Llst 2 8roup p B) 1 servmg 7 2 -
Froye (Last t3) 3 servmgs 30
Totul rbo hydmte from sources [5)
other tha, breaq exchg. Angeg
180 £m bohydr ate 1 2 Drege, nptwn
L2 ™ fr zu S0 urcos Other , Tead exchangey
g, evchrmg
Breag ©Xehay, ngey (Lx 8 Servingg 129 16
Totay Prote,, ¥, from sources 3
Other than Reat gy, changag
Sram pmtem 2 pre, scnptwn
»34 gram f sourc T thap meqt evchanges
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I'rom a practieal standpomnt, 1t 1s unwise to ealculate half
exchanges Such portions become difficult for the patient to ob
tain It was recommended that the earbohydrate may vary
as much as 7 gm from the amonnt ordered and the protein may
differ by 3 gm  As the fat exchinge 155 gm 1t will probably be
easy to meet The divsion of the exchanges mto meals 1s gov
erned by those factors discussed earlier in the chapter

The Joint Committee also prepared six sample meal plans
which vary 1n composition  Meal Plan No 3 (Table 85) has been
meluded with two sample menus to 1llustrate how the food for
the day may be divaded mto 2 menl pattern, and further, how
that meal pattern may be adjusted to various food hahts

Trom the experience of those who hive used the *“‘new’ di
abetic exchange system enthusiastic endorsement comes from
practieally everyone They have found patients receptive as 1t
allows them greater leeway 1n choice of food and easy adjust
ment to their surroundings I'rom the professional standpoint
1t relieves the nutribiomst of time eonsuming, tedious calculations
and provides her with more opportunity for patient edueation

A step further mn liberation of the dinbetie diet 1s the ““unre
stricted ’ or ‘free’’ dret which has come into use during the Iast
several years This program has been tried for a dozen years
mn Turope The ‘free’” diet permits the patient to eat what and
how much he pleases ““within reasonable linats’” with adequate mn
sulin coverage In order to prevent hypoglycemic shochs there
needs to be a fairly continuous giycosuna  This condition the
supporters of this regime contend 1s not harmful  Actually these
diets are not wholly unrestricted  The ehildren on whom they have
usually been tried have judieions supervision” of therr food
habits—first 1n the hospital and later in the home However
they are permitted leeway in order to satisfy thewr own ndi
vidual tastes Overndulgence 15 not permitted Freedom in
choiee 1s permitted only after the child has become famihar with
the general prineiples of nutrition and diabetic eontrol through
mstruetion and imtial ingestion of a preseribed measured diet
Tawrly regular food habits seem to be the rule 1n the studies so
far earried out once the restrictions are hfted

At mtervals during the vear, the patient 1s ashed to Leep a
week'’s record of lus food ntake This 1s analyzed by the di



TR 203765 MELE)
dsy uvzmwnwu.w\m asﬂ.m:nm maucq:oxw unwew
o1, 5
Otuey (adoyy ~maw.~% dnp w ﬁE.;M mu MMAE_MNM%”N“NM ﬁﬂm T
o 01830, DYy
“ouury Sang o nwfan »ﬁmaw&ﬂ, &y oty i ey p
“ouu, wué.:?:@
1) g0 %3105 a AV qygy, Uaog
¥ 0 g5,
«mou::o%.v Mﬁwwmﬁw (s9oup, 8) dny u%:w 54 010y gy Pooy gy, b
dsy ¢ 22yng dog ¢ Drasg (odts :umﬁ MwEE
dno % (v) Deppg 0320, 1 etongs 9 3sr Soduryyy, 3y,
Sapyord .Swm Loz, %cn%d% ME%Q: &L Qday g :.V,NH m@unaﬁww ua&rﬂ M
S201ys o _Euﬁam Dbrpes %1vmoy pug 220330y ¥ sy 598 unyors Bragg 8
. . . (dsy ¢ To2ng € sy 595 nRyoyy og g
oding o wouny Saous Prazg Souno ¢ BT odung S vy q 593ty eSSwnob I
r vmmmﬁ» ﬁ:%:um 9503y, Puy ey g sy v mo.mnmﬁye eEﬁmumb uﬂnhﬁw
“addng . Wuny I 307 A, jwd ¢
wi, z
W30 gy a%.m Tw.mmu% - — diqg - %oy0y oy, os00yy, Poog 30 Pury Iunorgy,
Qs 4 IsL0; uo (r) S ?Eo..o& dsg ..n.a::m Avq iy oq a0og ¥nox
% (395mmg &) dnp % Hp, nou:mm Iseoy
dna 7 Po00s [razoy L3ey 391300, uEnnnE 1%3; eI T
Uty . sunzy dny o, 2omg 23uryg osm o, me.a%ﬁn Baog 4,17 wmi o gy

nau\wc&k .té\e?ﬁ%

uolnem SEMBESGO

M:E:Eﬂm leagy o4y ur Dunoy 9 Loy 59dipy Pug 8517 c.w.:iou.
M3 L1py ©} posn 9 uyy S8 .,&naﬁu.o §{g,




421

DIABITIS MELTITUS

O A WIAVH UGBS ILL GHLIE S5 Gops Uisd £ (o5 fogg,
ISEITIIQ IR O8N 01 BWIIPIQ WOIJ UL} B} AW OUI JO B[P

ISTITAIQ 3L 980 0} SWHPAA WO UMEY F NI OUI JO WEJ MW 510 {% dAd Tp s[EObY (W [Nusolenr Uail -}
163190 105 3O B2} 93IYOD J0J Posh B { KM HUW Ju peq,

G 391 ] WOLy oFus (0X0 Jurfy [
B3t WoLJ 2 TUuIITD PR o
of 32t woiy yivuw duo

gy g

(JUNOIER A48} B3 40 voyo]y

9 UL Wosg & U¥YIXd Ju [ 5

¢ 3901 WOy 2JuBYIXI P T T

€5 0T wody adawiaxd ipeaduy

(1unowv duw) Vg I3t ] wolf 0[qu3ada

F 391 [ BH0I3 wouLyaxa | vasy g

£ 3177 WOIF SIJULYINY JLOy g,

U0 T 4»33YD ULITIULY, I WL d0 Sauuig]
b s1aaLla WEyLID

${»o2un0 g) dna Y MBI\ (JUNOWE suw) vo} S0 Jufa)
aunpagf 9 ol wolF aBUBKIXI B[ [
W 3ot [ wosy yput doo

3 10 BIPOD 4 oL [ WUSF sQuBIxd NI |

(8901[s § PLo1q ‘deql T 49} {JuUnowWe \UB) \ 5 WL WoLf 9jqu1ada y
(adisaz mrwvmamwum._b_.._f,.m__%_.mum..mﬂm 10 jnuad) WarApLy J0130q NTLIY + a0 Uioay sofueyaxa praly 3
dnL T Sussaa] youdsg }{seoune g) dud B gy o jsi wesy n.&i_ww: ool 7

[Bfes waaad pariy gy addny 4o youn g




422 MOOIFICATIONS OF NORMAL DIET

etitian and necessary adjustments or advice s gnen  Urme
tests for sugar and acetone are those followed by all dibeties

An added advantage 13 the merease m food mtake following
exereise, which compensates for the lowered blood sugar at such
time  This 1s smportant for active chuldren

The major adsantage, however, 1s psychologieal  Most mdi
wviduals are happrer with a mmmum of restriction and rules
There 1s Jess worry and nagging on the pirt of the mother of 8
dinbetie child, less resentment and desire to cheat, with the
feeling of gwilt which aceompanies such action i 1s an exper
ment well worth following  With mitelhgent patients 1t would
seem to have defimte advantages As one physician put 1t pa
tients who broke diet almost constantly, frequently got along
“wntatingly ”* well Perhaps the striet control which has been
practiced 1s not necessary

There are those climetans, however, who strongly object to the
use of the ‘‘free > diet Marble pomnted out that those patients
whose diabetie condition had been best controlled over years of
tume are those who show the least yaseular damage He felt
that present data mdieate the :mportance of metienlously con
trolled diabetes and that “free” diets are to be discouraged
White suggested that i1t seemed an advisable practice to hne 2
countrolled diet for the entire family instead of a ‘‘free” diet
for the diabetie member Others have pomted out that the free
plan which allowed a disturbed metabohe state, as hypergly
cema and glucosuria 15 not deswable The accepted means of
treatment 1s dwected toward mamtenanee of normal phym
ological condstions

After the det 1s calculated the msubm dosage 1s adjusted m
+monnt and distribution o assure normal utilization of carbo
hydrate as evidenced by a normal blood sugar level, an essen
tally negative urmary sugar (absence of glyeosura) and the
absence of ketone bodies 1 the urme The dosage m nmis wll
cqual approvimately one half the number of grums of sugar
excreted m the unine when no msaln 1s gnen  Oby wusly eare
ful adjustment must be made in the mdmdual case Just 1”;
dietary adgustment must be made to personalze the det tse

The nutrstional needs of the diabetic chld are the same as those
of a normal ¢hld and they should govern his diet prescmp'-“;“e
Diabetes 1 the child 1s the same as that in the adult but
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must be more closely watehed The diabetie condition may be
more sesere and msulin shoek 1s lihely to occur  There 15 a small
range between hyperglveemin and hypoglyeerin It 18 ymportant
to allow for the phisiologicnl demands of growth  Fdueation 13
particularly important so that both the elld and his famly
understand the seriousness of his condition and their role i the
control of diabetes

In postoperative conditions in dinbetic patients 1t 1s simple to
substitute 1 iquid diet for the usual diet  Within the exchanges
there are many hqud foods and many other foods that can be
modified m conmstency to & hqud or 2 bland diet Al &
abetics whether there has been surgical intersention or not
should understand how to substitute liquid foods for solid foods
within their preseription range This may be most helpful
especially when dealng with small children who due to = cold
or other indisposition may refuse to et the preseribed ““sohd
diet  Since msulin dosage 1s based on food ntake 1t 15 ghly
desirable to hold this mtake to as constant 2 level 1s 1s possible
under all conditions Tor suggestions see Chapter 28

As reference the following data are offered

Overdosage of msulin results n hypoglycemia or low blood
sugar with its chun of symptoms which have been outhned
Table 86

TABLE 86

SyuproNS oF INSULIN Suocx

The early symptoms of insul n overdosage mnelude
. ible asso-

woal abd U bu st 1al® UP L0 11v L0 1 u peaLs per o nule

I‘: these warning s gos are disregarded more ser ous symptoms develop
sach as

1 D sturbed via on.

® D 2z ness

3 Aphasa and loss of memo;

4 Emot onal exettement d sor entation and delinum

5 Incoord nation of the muscles

‘These will be followed by

1 Marked lowenng of the blood pressure

2 Collapse

3 Unconse ousnets

4 Death
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Inswlm shock may oceur with great suddenness, and no per
son suifering from diabetes should ever be without an available
source of sugar If sugar 1s taken when the first symptoms arise
1t will frequently avert the shock The 1dentification card stat
ing that the bearer 1s diabetic and gy g his name, address and
the name of the elimc or physician responsible for his eare is an
other wise precaution It may prevent misinterpretation of his
condition

Hypogly cemia may also result from incorrect distribution of
insubn n relation to meals, excessive exerewse which reduces
blood stgar, or decreased food absorption when a meal 1s mssed
ot when vomiting o1 diarrhea oceurs

One might differentiate between these symptoms which occur
with regular or crystalline msulin having a time range of four
to srv hours, those which oceur when globulin msulin 15 used
with a range of eight to ten hours, and those of the slower acting
protamine zine sulin with a time range of eighteen to thirty
siv hours The symptoms of inadequate blood sugar following
the use of protamine zme msulin (‘P ZT"’) tend to come mn the
early morming hours before breakfast and are mote msidious
Ileadache, weakness, depression, confuston, and sometimes nau
sen are not uncommon, although at times patients awake with
the sharper symptoms of tremot, sweatmg and hunger

Hypergly cemia, conversely, 15 high blood sugar and mdieates
weomplete carbohydrate combustion with potentinl ketosis and
coma It results from inadequate dosage of msuhn overm
dulgence 1n food, nfeetion whick Iowers sugar tolerance, or er
toneous omssion of msulm 1 any ease of illness where dret 15 1
streted unnder the mstaken 1dea that only when the full diet s
bemng ngested should the full amount of msulin he tihen It
should be well understood that when food 1s not eaten, b“d-‘»f
tigsues replace the food source of energy, and at least one hal
of the usnal amount of msuln will be needed

Simple ketosis 1s evidenced metely by the presence of aceto;l;‘
bodies m the urmme and 1t 15 1eadily ovetcome by proper hetets
supervision

The early sympto:

ms of a dangerous ketosis are usually of 2
positive ntture consisting of nausea, colie, and ab

domantal putt
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and espeanlly sudden lack of appetite 1 a person who pte
viously had 4 latge one  Breathlessness and ur hunger are more
serions sy mptoms  Drowsiness 1s very common

The unconscionsness of diahctie comn must be differentiited
from the unconsciotisness of msulm shock, since the treatment of
the two conditions 1s exactly opposite and delny n treatment of
either myy tesult 1 a fatahity  Insubn shoekh comes quiekly,
coma develops over several hours

Although the diignovs of these two conditions ean be made
from lnborators data, the history and physieal extmination will
gne presumptive evidence while waiting for laboratory reports,
o1 even more impottant, if they cannot be obtuned

TabLE 87
DIFreRENTIAL D1aonosiS oF Diaseric CoMa AND INsULIY Bitock

DIABETIC COMA INSULIN S110CK
Cause
Increase of diet Reduction of diet
Omussion of msul n lncrease of msulin
Infection Increase of exercise
Failure of absorpticn of food
Mstory
Gradual loss of comsciousness pre  Rapid loss of conscicusness sometimes
ceded by vomiting followed by vomitmg
No convulsions Convulsions
Physiwcal Examwnation
Skan dry apd flusl ed Skin moist aed pale
Breathing ! yperpneic Breathing shallow
Pulse feeble Pulse full and pounding
I boratory Eramination
Blood pressure low 1lood pressure normal or hugh
Blood sugar high Blood sugar low
CO, under 20 volumes per cent CO, normal or elevated

Lhacetie acid

Mo diacetie aerd
Urine sugnr

Urine negative or the second specime
negutive

TABIE 83

QUALITATIVF } STIMATION FOR SUGAR IN THE URINE

Place 5 ec (1 tesspoonful) of Denedict s solution 1n a test tube an
1dd exaetly 8 drops of tle unne to be testel Shake gertly an! eat ove
a free flame allowing 1t to boul oue minute The tube may be heated m vig

rou Iy boihing water for five mnutes with the pame resulis  Allov tle tut
to cool syontateousts The color seactions shown in Y1g 6 1z heate th
amour t of Bugar present
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TasLe 89
GEREARDT'S TEST FOR DIACETIC Actp (ACETOACETIC)

To ghout 5 ¢cc fresh urme o test tube add carefully, drop by drop, &
109 fernc chloride solution until no more precamiate forms A red
(Burgundy urine) color wdicntes the presence of dincetse acsd  Diacetic
aud 13 unstable on bohng  Duvide specimen 1nto two tubes, boil one snd com
pare to the unboied sample 1f eolor was due to diacetse aerd the golor will
disappear  If the color was due to & drug, color will remamn though change
may take place This 13 the test commonly used masmuch as diacetie sod
18 the eamest one of the ketone bodies to detect

Bepeated urine tests for sugar are of value n differentiating

Laboratory tests are of extreme value m determumng the treat
ment of the diabetie person With hospitalization, the earbon
diovide level of the bleod may be followed as a measure of keto
sis change  Ths 1s of value durmng recovery from coma if alkalt
treatment has not been gnen The carbon droude level s 2
differential between comn and shock  Routme tests for the
ambulatory and the bed patient eonsist m measurement of the
blood and urmary sugar levels, and of urmnary ketone bodies
In the home the daily routine s the determmation and recordmg
of urmmy sugar by the Benedict test, and at times testing for
the presence of diacetic acid, one of the ketone bodies Diaceli
aexd {or acetoacetie acid), beta hy drovybutyrie sexd, and acetone
comprise the ‘‘ketone bodies 7

Coler change also expresses the extent to which ketone bodies
are exereted sn the uune The appearance of these bodies 15 2
danger signal a waimmng of impending coma

Review Quesiions

Po whick of the three diabetic conditions 18 the term “‘diabetes * com
menly applied?

How 15 the metabohem of earbobydrate disturbed 1 disbetest Of fatt
Of protemnt _—

What are the classic i of diabet tus

What ealenlation must b‘n mads o determine the tota} glucese or fatty
aed svaslable to the body from ingested food? cant?
Why 1s the fatty seid to glueose (FA G) retio importan .
m:Xc 19 the normsl amount of ghueow in fasting blood? 'l‘beﬂl:‘:
found 1a the dizbetsc person? The level at wwhich sugsr appe

the urine?

What types of imnsuhn are availablef How do they differ
feet upon the oxidation of glucose?
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Tastr 10
1 TI01061CAL CT ASSIFICATION OF SPONTANFPoLS TIYPnGTYCFiA

¥ Organie—rtecogmzable anatemieal lenon
A Hypennsulunsm
1 Pancreatie 3sdand ed)) ndenomn
(a) Single
(h) Multiple
(¢} Aberrant
2 Pancreatie 1alnd cell enreinoma
(n) Localized
(b) With metastases
3 Generalized hypertrophy and hyperplimia of the idlets of Langer
hans
B Tepatic discnce
1 Ascending infectious cholangitis
2 Toxic hepatitis
3 Diffuse carcraomatosss
4 Fatty degeneration, ¢ fatty metamorphosis’’
5 Glycogenosis (von Gierke’s dicease)
C Pitwtary hypofunction (anterior lote)
1 Destructive Jeaions (chromophobe tumors, eysts, ete )
2 Atrophy and degeneration (Simmonds’ dicease)
3 Thyroid hypofunction (secondary to prtutary hypofunction)
D Adrenal hypofunction (cortex)
1 Tdwpatlue eortical atrophy
2 Destructive infectious granulomas
3 Destructne neoplasms
F Central nervous svstem lesions (hypothalamus or brun stem, ter
ference with nervous control of blood sugar)
IT Functional—no recogmzed 1natomiral leston, but explainalle on basis of
unusual somatic function
A Jlypermsulimem (1mbalanee of the antonomic nervous system)
*‘Hypoglyceme fatigue’
2 ¢ Nervous hypoglycemia !
““Panetional 111 poglyeemia”’
¢'Reactive bypoglycemm,’ ete
B Alimentary hypermsulmist (rapi1 mtstinal absnrption)
1 Postgastroenterostomy
2 Postgastne resection {partial or total)
€ Reual glycorunia (severe degrees of low renal threshold for dextrose)
D Iactation
1 Bevere continvous muscular work
111 Miscellaneous
A Tacuitions or surreptitious insulin a hministration
B Postopcrative Infoglycenua
C  S8evere mamtion
[ Unkgown

-

[,
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SPONTANLOUS IIYPOGLY CLMIA

Spentaneous hypoglycmia m wlich abnormal en
hohy drate metabolism occurs my be related to many
conditions  The dietary management will be goyeined
by the natute of the il disorder In some cvses o
ingh protesn low earbohyditte dict 1s recomended m
others 1 high protemn hgh earbohydrate regmie 1s
wdieated  There 1s no form of dretary management that
18 suecessful 1 4Jl evses of spontancous hy poglycemia
The diet prescraption will be deternsned by the con
ditton and mdiidual needs of each patient

Spontancous hypoglycemin 18 an wdicatian of distwrhed em
hohydrate metabolism which may be 2 result of one of mwy
conditions It 15 mmportant to deterine the rutral eondition 1
the dictary mana t e vary dergbls  Duncan states
that  thete has been a widespread and I behieve erroncous tend
eney to label a1} cases 1 which hypoglyeemit ocenrs s bemg
due to hypermnsuhmsm ”  Hypermsalmsm 1s only one of the
many conditions which may bring about hypoglycemry i the
patient

In o1der to gue some concept 19 to the number of disorders
that nie eapable of bungmg about the symptom of spountwneens
hypoglycemin the followmng classificrtion desersbed by Conn*
has been meluded i Table 90

There 15 no one dietary management which 1s successtul m all
¢nses of spontaneous hypoglycerma A diet modified m one form
may prove helptul m some ipstances whereas st might be eontr
mdicated 1n another Conn has found 1t helpful to classify the
different ciuses of hypoglyeemt under two mun headmgs md
on the baws of s expersence which has been confirmed by the
work of others has offered two distinet cwetary reguuens for
spontancous hypoglycemin depending upoen the diagnosts These
two claswifications are ealled stumulatve and fastng hypo
glycemia

It will he 1emembered that the elasation of bloo

arses from the ngestion of food normally 1s followed by an
— giveemia

d sugar thid

*Conn § W Tie Dletary Management of Spoatapeous Hypos
J Am Dietet A "3 108 111 1947

428
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Tartr 90
FTIn10616AT  CIASSIFICATION OF 8rovrinreous ITypoatycruia

= I Orgamo—recognirable aunfomieal fesion
A IHypenmeylinism
1 Pancreatic 1sland cell adenomn
(n) Single
(b) Multiple
(¢) Aberrant
2 Tancreatie 1eland cell carcinoma
{2) Locahized
(b) With metastases
3 Generahized Lypertrophy nnd hyperplan of the a<lots of Laager
hans
B Hepatic disense
1 Ascendmng infeetious cholwngitiy
2 Toxie hepatitia
3 Dhffuse earemomatosts
4 Fatty degeneration, ¢‘fatty metamorphosis’?
5 Glycogenosis (von Gierke’s disease)
G Pitmtary hypofunction (antertor Jobe)
1 Destructive leaions (¢hromopholie tumors, cysts, et¢ )
2 Atroph) and degenerttion (Simmonds’ diseqse)
3 Thyrod hypofunction (secondary to pitwfary hypofunction)
D Adrenal hypofunction (cortex)
1 Idiopathic cortical atrophy
2 Destruetive mfections granulomas
3 Destructive neoplasms
T Central nervous system lesons (hypothalimus or 1rain stem, inter
ferenee with nervous control of Llood sugar)
11 F g d o mical Jesion, but expl: ble on basis of
unusugl somatie funetion
A Iypeninsplmiem (mbalanee of the auvtonomse nervous system)

1 *‘Hypoglycemic fatigue ’

2 +¢Nervous hypoglycenna’?

3 ‘Functional hspoglycenua’?
4 “Reactne bypoglycemiz, ’ ete

B Almentary hypermsulimsm (rap ) intestinal abenrption)
1 Postgactroenterostomy
2 Poutgastnie resection (partial or total)
¢ Renal glycosura (severe degrees of low tenal threshold for dextrose)
D Lactation
T Severe contmmuous museylar work
Miscellaneous
A PFactitwous or surref titions wsulin adunmitration
B Postoperative Injoghcemia
C Bevere mamtion
D Unknown

11
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mereased insulin seeretion, which, mn turn, brings the blood
sugar back withmn the normal range The normal mdividnal
frequently shows a blood sugar level that is lower than fasting
blood sugar about 114 to 3 hours after tahing carbohydrate
Thus, the absorption of glucose sutomatically stimulates a mech
amism which removes thus glucose from the blood

An abnormahity which Conn has classified as a stimulatsve hy-
poglycenua may occur when this mechamsm is excessively sensi
tne to the normal stimulus or when 1t is exeessively stimulated
by an abuormally high absorption of glueose When either of
these reactions talies place z sharp fall of the blood sugar level
oceurs, which 1s secondary to the stimulus  Clearly, a high ear
bohydrate diet will only aggravate a spontancous hypoglycemia
of this omgin It would probably produce frequent and severe
attacks

Functional hypermsulmism ean seive as an excellent extmple
of the first abnormality mentioned aboye, an excessis e sengitinity
to absorbed glucose This condition 1s believed to be the most
common cause of hypoglyeemia as 1t 1s responsible for approx
mmately 70% of all cases In funetional hypermnsulimsm, the
fasting blood sugar s always normal  The glucose tolerance test
shows a normal elevation of bloed sugar fallowing absarption
but 1t then drops quiekly to the level of hypoglycema  Patients
suffering from this condition do mot eipetzenee attacks before
breakfast and mast ocewt from two to four hours after meals and
usually 1n the mudmormng and midafternoon It 15 beheved that
an wmgestion of carbohydrate brought about the secondary hypo
glycema

At first, 1931, a low carbohydrate diet was advocated by
Waters But in 1936 Conn recognized the mnportance of o hugh
protemn, low carbohydrate regumen  Carbokydrate 15 quickh
absorbed direct]y mto the blood stieam, while protemn after beng
split mto component ammo acids, 1 carried to the hver, deam
nized, and then 58% 1s converted ta glucose The release mto the
blood stream of glucose from protem is a slow and even process
Tt 15 so slow that a rapid elevation of blood sugar does not eceur
and the secondary stimulation of the msuhn seereting mechanism
does not take place

(eJonn sugge:ted a diet composed of 120 to 140 gm of Dmte‘;i
from 50 to 75 gm of carhohydrate (mmtully 50 gm ), and the



SPONTANFOUS HYPOGLYCEMIA 431

Tastr 91
TILLRTPATICF DIFT FOR THE TREATMFNT OF STIMULATIVE HYPOGLYCEMIA
Protein 130 gm Carhohydrate 75 gm
Fat 154 gm Calories 2,300
TPO FAT cio
FXCHANOFS AMOUNT a ay o
Mk 2 eups 16 20 24
Vegetable—Group A As desired - -— -
Vegetable—Group B None - - -
Fruit 2 etchanges - - 20
TRread 2 exchanges 6 _— 30
et 15 eschanges 105 75 —
Fnt 12 exchanges -_— 60 -
127 153 ks

Suggested Meny

(The servings are the pnrtione desertbel 1n the representitive exchange hat)

Breal.fast

Orange Juiee

Tgps, scrambled
Bacon, sliced, cooked

Toast
Butter
Coffee
Cream
Dinner
Clear broth
Roast beef
Asparagus
Butter

Lettuee and tomato salad

Mayonnaice

Lemon gelatin®

Rol
Rutter

Coffee
Cream

Milk

Supper

Ronst chucken

Broceals
Rutter

Chef’s salad

Whipped cream
)l

French drescing
Talt grapefrust
Coffee

Crenm
LY

1 slhice

1 teaspoon
As destred

2 Tablespoons

7 ounces
As desired

1 teaspoon
As desired

1 teaspoon
As dearrel

2 Tablespoons

1

1 teaspoon

As deaired
1 teaspoon
8 ounces

6 ounces

Aa gesired
1 teaspoon

Ag desired
1 teaspoon
1 melium

As desired
1 teaspoon
S ounces

*Lnflavored golatin an i lemon juice
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remainder of the necessary ecalories provided from fats The
carbohydrate should be divided equally among a three meal pro
gram Using the exchange method deseribed an Chapter 30, an
lustrative menu plan has been ealeulated which will meet the
nutritional needs of the 25 year old ‘‘reference’” woman of the
the Recommended Allowances of the National Research Couneil
(see Chapter 2) The caleulations for this menu plan and a
suggested nienu will be found in Table 91

The second type of stimulatrse hypoglyeerma ean oceur when
the msulin regulating mechamism 1s excessively stimulated by an
abnormally hagh absorption of glucose This condition 1s called
ahmentary functional bypoglycemia by Conn  Whenever the
pylorie sphincter 1s removed from the gastromtestinal traet
through surgreal procedures, there 1s rapid delivery of food upon
the highly absorptive mucosal lming of the small intestme This
m turn 1s hkely to produce periodic spontaneous hypoglycemit
as an exeessive stimulus has taken place The high protem, low
carbohydrate diet regimen previously described has been ef
fective 1n the treatment of this form of spontaneous hypo
gly cemia

The fasting hypoglycemia, the second classification hsted by
Conn, has an abnormally low fasting blood sugar level The
hy pogly cemia becomes more severe when there 1s a1 restriction of
carbohydrate or when the patient fasts Those conditions which
may bring about fasting hypoglycemia me hepatogeme hypo
glycemia, hypopitwitarism, adrenal cortical hypoglyeemin, and
prolonged mamtion This classification of hypoglycemia oceurs
when there 1s not enough carbohydrate available to support tis
sue ovidation over any pertod of time This may oceur overmght
or when a meal 1s omitted The leading causes of fastng gly
cema are a distutbance of the normal function of the body’s
ability to form glucose from amno acids and fatty acids

The dietary treitment m this type of hypoglycemin recom
mended by Conn 1s lgh piotem lugh ewrbohydiate, and the
remamder of the c¢tlories in fat It maj he necessary to melude
2 bedtime feeding m this regimen

There 1s a thnd condition known as organic hyperinsulinism,
whieh 1s both a stimulative and fasting hy poglycemin according
to Conn This condition 18 also known as pancreatic insulomn
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(tumor of the islets of Langerthans) Neither of the diets pre
siously deseribed proves satisfactors  Surgieal mtersention his
allesiated the hypogleenun

Thus the dietmy management of spontaneous hypoglycemia
depends upon the diagnosts as to its etuse  Once this has been
aseertmned the diets diseribed 1n the preceding paragraphs may
be appheable for 4 speerfic patient o1 another distrtbution of
carhohvdiate fat and prctem may scem advisable  Those sug
gested are possible preseriptions  In planmng the menus 2 great
variety 1s possihle within the framework of each exchange hist
There are many nteresting combinations sueh as custard des
serts easserole mam dishes and cheese m mny forms which are
allowed Tn addition 1t must be remembeted that those foods
havng hittle o1 no caloites listed i Table &4 m Chapter 30 may
also be meluded n the diet  Recently Abrihamson® has offered
2 thought provohing suggestion namely that hypermsulimsm
with the subsequent hy poglycemrn mav result n nerse damage due
to glucose starvation and may be 1 precursor of multiple sclerosis
He suggests the use of the Seale Harris Diet and mtramuscular
ealeum

Review Questions

T hat 1= spontaneous hvpogh cerma?

That are some of the conditions that may bring about spontaneous
1 vpoglycemn?

What are the two classifications of hypoglycem & hsted by Connt
What are the conditions tlat are rep d 1 each cl 1on?
Wiat 1s the blood sugar picture in each classification? Tow do the
symptoms differ?

Vhat are tle d ets suggested 1 tle t of each el 1
How do thes fit into the metal olie [icture?

How does the Llood rugar curve in each classifieation of hypoglicemia
differ from that of tl e normal 1n Tividual?

2

“ os

e

-

Suggested Project

Tahng tle same diet freser ptior as suggestel 1n tlis clapter for
stimulative livpoglicemia caleulate a possible diet pattern for a 23
yearold woman Or lotlesueforal yearoldloy

Abralar son L M Ne  York J Med 5t June 1 195§



CHAPTER 32
THE KETOGENIC DIET

The ketogeme diet, whaeh 1s used primanly i treating
epilepsy, consists of a ealenfated high fat, low carbohy
drate regime The degree of rehief dernved from this
form of trentment is controversisl  The diet 15 difficult
to admmster and 1s nutritionally madequate It 1s nee
essary that the patient remam on the ketogeme diet for
at lenst several months to obtan maximum benefit

The ketogenie diet 35 based on the theory that when the ritio
of mgested fatty aeid to glucose eveeeds 2, ketone bodes creu
Inte m the blood and produce & mild ketosis or aerdosis (see dis
cussion of the ketogenie antiketogeme ratio}, a sedation which
exerts a benefieal effect in several ehnieal conditrons  The first
use of this type of diet was for the control of epilepsy

Epilepsy, a condition rather than a true disease, has been de
serabed for many centuries Ancient wrters attrbuted it to
evil spimts and varons attempts were made to drive them oud
Although various theories have been advanced to explam the
neryous mechamism mvolved 1 the precipitation of the attack
or seizure, none 1s satisfactory Some have observed that there
might be heritable tendeneies i epilepsy The suggestion that
1t 15 due to some sudden change probably metabohe m ongm
m the phystochemical relationship within the brun has led to
the attempt to contro] the attacks by dietary adyusiment How
ever no simgle speerfic change has ever been found at autops
1o be speesfieally assocrated with epilepsy .

Tn 1921 Geyelin called attention to the benefiesnl result “Iuie
fasting exerted on epdepsy and recogmzed the part which afcl; :e
sis plays  In the same year Wilder suggested the usefo .
ketogenie dict as a more practical and equally sats acbori
method of trentment Sinee then a measure of success has bee
ohtawned by the use of these diets especially m children

Lennox and Cobb m 1998 stated thit m certam epileplie pc;)r
sons who were subjeet to frequent serzures the atticks could] e
preaipitated by lach of ovygen or by alkalosis and co;n]:;s;n)d
these attachs could be prevented by mereased oxygen mta

434
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by Ketosis  Obviously, 1t 15 not practical to mantmin patients
mn a condition of controlled oxygen or carbon diwoxade tenston,
but 1t 15 possible to control thew state of hetogeme antigeme
balance
MeQuarrie later (in 1929) expressed the behef that the epr
leptic tended to retmn water and that churesis tended to post
pone seizures and suggested that water restriction was of added
value
Today, there are approximately 800 000 people n this country
who suffer from epilepsy Through the merensing use of drugs
and the mid 1 treatment from the eleetroencephalograph, con
trol of epilepsy 15 progressing  The ketogenie diet does not play
as great a part as 1t once did mn the treatment of this disorder
It 1s diffieult to mgest 1t 25 unpalatable 1t poses problems for
the patient who must eat some of s meals out, and 1t 15 nu
tritionally unbalaneed Because of these objections 1t 1s infre
quently recommended However, some elime1ans report 1 meas
ure of success 1n the treatment of epilepsy 1n children by use of
the Letogenic diet
In admmmstermg the diet 1t 1s preferable to increase the fat
slowly rather than to place the patient on the drastically dif
ferent diet immediately In some imstanees however, an 1mtal
fast period his proved of value The gradual inerease in fat
and the decrease in carbohydrate make possible eventually an
TA G ratio of as high as 3 1 or 4 1 with a mmmum of discom
fort
To caleulate the ketogeme diet 1s simple to fulfill the preserip
tion 15 less easy Since the ketogemie diet must be mamnttned
over long penoeds o some ceses for life the ketomemanty wed
low water intake must be the only factors of imbalince The
diet may be planned 1n 8 manner simlar to that for the diet of
the diabetic patient (See Table 77)
MeQuarrie suggests that the total water mtake be calculated
as
3040 gm per kilogram for the preschool child
2030 gm per kilogram for tle child from 5 to 10 years
1520 gm per kilogram for the child 10 years and over
If the sodium chloride 1s held at the mimmum level for safety

of 2to 3 gm daly, the possibility of water retention will be de
creased
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Absolate atherence to the diet, except under cerfawmn conds
tions of diug thelapy, 15 mperative 1f any degiee of suceess 15
to be achrered BMinor adjustments may have to be made m
order to adapt the diet to the mdnadual, hut these should be few
Discouragement must not be felt 1f no improvement 1s noticed
withn the first siv months of thetry 1estretion Long periods
ate sometimes necessary to hring about a noticeable effect When
the pahent has been free fiom attack for several months under
such a regime, there may be some relaxation 1 the hetogemerty
of the 1atio

Lower protemn levels are sometimes suggested than me here
mdicated and MeQuartie calls attention to the dangers of tins
practice on the basis of two facts first that ketosts enormously
steps up the patient’s protem requrement, and also that protem
stariation tends to inerease water storage, and thus defeats the
attempt at dehydration MceQuarrie suggests that protem levels
up to 2 gm and over are more nearly adequate than that of 1 gm
and under

TABLE 92
KETOCEVIC ANTIKETOGENIC FoODS

KETOGEN1Q { ANTIKETOOENIC
Meats Sugars

Fats Starches
Some fish Cereals

Egg yolk Ak

Cheese Fruits

Nuts Vegetables

Again, using the 25 year old reference woman (see Chapter 2)
as an example, a diet contammg 2,300 mght be divided mnto a
hetogenie ratio by approsimately the following presenplion
Proters 63 gm , Nat 210 gm , and Carbohydrate 31 gm Table 77
shows the possible calculations, by the eschange method, for S‘;IXG]I
a preseription, and also 1t meludes a day’s possible menu 1;1 fa:x
been found thit many patients would prefer ingesting 2 gl 3
ik (somtewhat like a glass of medieme) to having all foods
covered with 1ich sauces Thus, n Table 93 a drmh whieh may
be gien i two ‘‘doses,” mdatternoon and evemr:‘g 33 1m‘
oluded It 1s also advisable to melude at least one sx]mp e
food, that 15 one food that 15 not high m fat, at each mea
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TABIF 03

Trrvstratne KeTo(Fyvie Dirr
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Proton 63 gm Carlohydrate M gm
Iat 210 gm Calories 2,300
A iro FAT cito
100D AMOUNT 1 at ‘ ax o
[l whale T eup El 5 3
Tegetal lo—Group A 4 exchanges - -
Vegetal le—Gronp I8 None -
Prmt 1 exchange - - 10
Bread 1 exchange 3 15
Meat exchanges 8 exchanges 56 40 -
Fat 15 exchanges - 175 -
63 220 31
Suggested enn
Dyealfast
Orange juice 4 ounces
Fgg serambled 1
Butter 2 teaspoons
Racon 3 shees
Toast 1 shee
Butter 1 teaspoon
Coffee As desireid
40z cream 2 Tablespoons
Noon
Roast Feef 3 ounees
Asparagus 1 serving
Butter 2 teaspoons
Lettuee wedge
Aayonnase 2 t1spaons

I emon gelatin*
Whapped cream

Coffer

40 ¢ ereum

Mdafternoon
14 speeal high fut “‘drink

Dinner

Poast elucken

Rroceolr
Butter

Tossed green salid
French dressing
Tavanon cream$

Coffee

407% eream

Frenmng

"
1 specral lugh fat ¢“drnk’'t

2 Tablespoons
As desired
2 Tablespoons

3 ounces

1 serving

1 teaspoon

1 serving

2 teaspoons
One portion
As desired

2 Tablespoons

“femon ¢ el ! teaspoun it
Piain ul‘;ﬁa\nred gelatln Nutmeg oo
eman
f(lll""lln Cre
“accharine 4
nna o
f"lfm fat drink Ul o cr \ored eetatin
3, cup milk haocharlne
; cup 40¢, eream Manilla
&
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The curtadment of carbohydrate m the form of cereals and
cereal produets and the curtulment of milh beeuse of its watet
and sugar content bring about a deficiency of the B vitamng
the diet, and a eommercial source of this complex must be used
Because of the curtmilment of mulk, the dset 15 also defietent m
calum  This 15 a matter of importance n child patients and
therr diets must nelude ealerum supplementation  Cheese can
partially replace milk, or for young childven 1 mulk substitute
may be prepared by miung 40% cream with 4% calemm ea
semate in water, which has been sweetened to taste with sae
charme

Fruats and vegetables served as salads prevent loss of vitwns
and mnerals and 1lso act as vchicles for large quantities of cream
or mayonnase dressmgs

Egg yolk 1s preferable to the whole egg and may be used as
garnish, made mnto noodles by slowly adding 1t to remdly boiling
hqud and beating with a fork to break mto shreds or it may be
serambled with butter or cream

Torty per cent eream should be used because 1t has o lower
water and higher fat content than highter cream

Tee crenm, custard, puddngs made from eream, egg yolk, sae
charme, and flavorimgs all may be eaten  Diabetic or unflavored
gelatins may be prepared usmg creum as the hqmd In most
cases foods which eontamn a neghgible amomnt of earbohydrate,
such as those hsted i Table 84, may be mncinded 1n the diet

Gluten products, breads cereals muffins cookies ete, are jus
tifiable on this type of diet They are starch free and simce the
fatty acid and glucose are approvimately equal they ein become
ketogeme by acting as carners of butter In addstion they make
possible the inclusion of bread and cerealn the dret

The ketogente diet 15 also used m the treatment of migrune
and for infections of the urinary iraet

Review Questions

1 What theory 1s the hans for the ketogenie (;l;eu

2 For what conditions mght tlus det be use

3 In addition to the ketogemic diet what other means sre used to pre
vent serzures 1n the epieptict

4. What adjustments from the normal are ma
ketogenic diet preseriptiont

do 10 the food nutnents 1 the
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5 What range of percentage of the total ealories may be given as proteint
That rango for fat? Carbohydrate?

6 VWhat ratio of FA G may =afely be uced?

7 What are the indications in regard to water and salt in conjunction
wath the diet?

8 What foods are used 1n filling n hetogenic prescription?

9 What are the objections to the ketogenie diet? How may some or all

of them be remedied?

Suggested Projects

1 Calculate & ketogeme prescription for a 10 year old girl according to
the pattern set forth in Table 57 Caleulate a food pattern, using the
exchange method, and then plan a dav’s menu from the caculated food
pattern  Fialuate the nutrtional value of the menu In what nu
tnents 1s 3t lacking (use the recommended allowances of the National
Research Council as & standard 1n Table 3)* Can you modify the pat
tern to remeds any or all of these deficiencies (1f they exist)? What
percentage of the dav’s need must be supplemented from vitamin concen
tratest

Answer the same questions histed 1n No 1, using a 65 jear old woman
who must eat all of her meals awa) from home as your possible patient
What #pecial difficulties might she have that another patient might not
encounter, difficulties 1n following a ketogeme diet?

s
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amounts of frints and vegetables should be used, and 2 fish o1l
preparation should be supphed as a source of vitamin D

Such a diet takes cogmizance of the recent theories underlying
the dietary treatment of arthritis and combines them into a well
balanced diet Adjustment m bulk content can easily be mude
whenever necessary The et may be hqud, soft, smooth, or
high m roughage In making adjustments, care should be taken
to mamtam adequacy The vitanun B eomplex, especially vita
mmn By, and vitamin € should be added 1f they are not supphed
sn sufficient amount in the foods chosen

So far as iheumatord arthniis itself 15 concerned, the diet
should be a balanced normal diet, rich m vitarns, mmerals, and
protein, low m calories to mamtam hody weight However,
smee therr discovery, ACTH and cortisone hase been used m the
treatment of many cases of rheumatoid arthritis Becaunse of the
mfiuence of these hormonal medications wpon the electrolyte
balance of the body, 1t 15 usuvally necessary to place the patient
upon a Jow sodmm diet When this oceurs, the diet prineiples
desertbed for arthritis are combined with those outlined mn the
low sodmim regimen (sce Chapter 33) Of conrse, the extent to
which both the sodmum and the calories are restricted is based
upon the individual needs of each patient

Degenerative arthritis 15 a condition which accompantes ad
vanemg years Accordmng to general opiton 1t has httle canse
other than that due to the wear and tear of “long contmued
trauma ** It 18 usually nsidious 1n its onset and appears with
equal frequency m both sexes after 40 yeirs of age From a
dietars standpomt 1t 15 usually suggested that if the patient 1s
overweight, he reduce Other than that, a normal det, simiar
to the one indieated for rheumatoid arthritis, 1s usnally pre
sertbed

Gout 15 a metabolie disturbance 1 which urie aeid 1s excreted
with difficulty by the kidneys, the acid 1s rused to a hgh level
n the blood, and, as & consequence, the sodmum salt of the aad
(sodmm urate) 1s deposited m various parts of the body This
abnormality Heneh suggests 1s probably a result of, rather than
the cause of gout Gont oceurs predominantly m men 1s ust

sociated with overweight has its onset around or after
nee The at

haracterszed

ally as
middle hfe, and 15 markedly hereditary i oceurre

taek, which appears as an mnflammatory process, 3s €
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by swelling loeal heat redness and pan mn one or more jomnts
The great toe espeernlly 15 mvolved Tyventually permanent
changes result from gouty deposits

Urne acid 1s 1 normal constituent of blood amsing from two
sourees—exogenous or from food and endogenous or from the
body’s own tissues It arses {from the bieakdown of nucleo
protemns {see Chapter 5 Proteins) of plant and ammal cells
Nucleoprotemn as a result of the metaholie process 18 broken
down nto purmes which m thewr turn are oxidized to urie aeid
Under ordinary conditions the body readily excretes the excess
urie acid m the urine but m gout for some obscure reason ex
cretion 15 impured The endogenous urie acid eannot be altered
sinee breahdown of body tissues goes on throughout Iife the
evogenous friction can be controlled by diet It has been found
recently that ure 1eid may be synthesized within the body from
simple carbon and nitrogen compounds Although a high ure
aeid concentration n the blood acecompantes the deposition of
sodum urate in gout there 1s no evidence that hyperuricemia 18
the sole cause of thus urate deposition

Although the cause for gout 1s unknown many foods have
often been accused as bemg the preaipitating factor It has been
suggested that eating foods rich m purmes foods rich m pro
tean habitual dietary excesses ard periodic indulgence n al
coholie beverage will bring about an attack of gout Bauer and
Rlemperer writing in Duncan s Diseases of Metabolism point ont
that these suggested relationships between the mtake of certain
foods and the consequent gout have not een sufficiently estab
lished by seientific research

In the past the diet used 1 gout was traditionally low n fat
essentially free or low 1n purines and only moderately hgh mn
total protein However because of the newer beliefs concerming
purine metabolism there 1s no general agreement 1n the dietary
regimen  Some chimicians rigidly restrict the purme content of
the diet others restrict those foods especially high m purime
content Both suggestions will be mecluded n the following dis
€ussion

Glandular organs hver lkidney sweetbieads (thymus and ~
creas) are espeeially rich 1 nueleoprotemns Musele »
relatively rich as1s the germ of gramns and the aet>”
part of plants such as the tips of asparagus the®
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or beans, ete

MODIFICA LIONS OF NORMAL DIET

Most vegetables are essentinlly purine free, frmts

and the milled grains or ecreals are entirely so  Inasmuch as the
germ 1s attached to whole giun cereals, m this form, they are
precursors of purmnes  Milk 1s putine fiee, as are also hen’s eggs
Table 94 gives details concerning the purine content of most

TaBie 94
PuriNg CoNTENT OF VARIOUS F0ODS (J ScuMIp aANp G Brssav)*
BASES XE:JE BASES nglg
100 o RO e 100 e w ooy | A0
GRAMS) opants GRAMS e arts
Meat Roquefart chee e o [
Beel t || Cream cheese 0005 | 0015
ea 4 | Dary cheese 0027 | 0066
Mutton . .. 8
1k 3 Vegetables
Boled ham - S| cocumber . [ 0
Smoked ham 72 || Lettuce 0003 | 0009
Smoked salmon SUf Radsh - oe = 9005 [ 0015
Smoked tongue 85 || Caul Rower - 0008 | 0024
L verwursc 131 Gatke Teaces | Traces
Blutwurst Sp nach 0024 | 0072
Braims - 4 arrot
Liver - - - - 9 || Green cabbage 0002 | 0006
Kidney - - - 0 (1 Red cabbage 000> | 0008
Sweetbreads Rape cale got | 0011
nngs 6 || Celery 0005 | 0015
Chicken - - - 7 N Asparagus - - - 0008 | 0024
Squab 4 n ons
Goose 9 || Str g beans 0002 | 0006
Venisan - - - 7 || Wh te potatoes 067 { 0006
Pheasant 2 | Shell beans 0027 | o0s!
Bou llan (100 gm  beef) 5 || Peas 5018 | poss
» Lent Is o8t |0 6
15h Beans 0
smn o 9 7 || Mushrooms 0018 [ 0084
8 4
Eel (, moked) 7 1 Frurt
Salmon (fresh) 2 || Bananas
arp 2 (i P oeapple
P ke S || Peaches -
4 Grapes
de hert ng 4 || Tomatoes
Herning 7 cary e
Trout - - g (| Plums
Sprot 6 || Whortle ber es -
Sard nes 4 || Oranges 0
edel 41| Aprcots 0
Anchovses 4 5 || Blucberr es 0
aby - - - 2 Apples ¢
Oysters 2 7 || Alomus 0
Lobster - - 2; 6 { Hazelnuts "
Walnuts [
Eggs
Hen s eges €& o 0 Cereala
av ar [ 0 Gots - 0 1]
Shad roe 0 i Burley 9 ¢
Milk and Checse T:p oca - - H
Mk o 0 f) N 0
Edam checse [ o M‘I‘I’"" o
,S-wlsl; :hee:eh 3 g e 0
mbu ger cheese 0
Tilst_cheese [} 0 L ght_bread |
Forchhelmer D Appleton

sFrom Therapeusis of Internal Diseases by

Century
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foods  Table 95 mdientes a dictmy regmmen which might be
followed when a low puting diet 15 mdicated

I'rom the tabulation 1t 1 evudent that ineats, fish, and poultry
must be strictly hoated, while glandular meats must be elim-
nated entirely  Protein must he dernved almost entively from
milk and egg Tor palatalnlity, a small serving of musele meat

TABtE 93
Ittvstramr Lon Porine Inrr

Include these foods rach day
Mih—1 pint
\leats, poultry, or fish—2 oz of all (Group IT) exeept those exclulel
(Group 1
¥ res—at least one or more
Dread, cereal, eerenl pml\whvw: d sirel
Potatd—ns dhairel (except fricl
Vegetable, preen leafyv—all cvcp! lmutel amcunts of those listed 1n
Group 1I
\egetable, other—all exeept limited amounts of those liste1 1n Group 11
Fruit, eitrus—nt least one serving
Fruit, other—at least one <erving
Fat—bhutter fortifict marganne, ols cream—is desirel
Miscellaneous—coffee cocon
Group I—Foods omit {lugh purine content)

Tiver Rilney Anchovies  Mussels Aleohol

Sneetlrenls Sardines Syuh Seallops

Veat extracts  Gravy Goose Yeast taker s and brewer s
Group II—Limited amounts moderate purme content)

Beef Game Bens

Veal Fowl Pens

Mutton Fish Ientils

Lam} Shellhsh Spmach

Pork Fish pastes  Mushrooms

Pork pro luets
Group IIT-—T at freely (negligible purine content)

ATk Mayounaiee Breads Sugar Tea
Cheese Vegetable ols Cereals Nuts Coffee
Butter Fruats (all) Cakes cook  Gelatin Cocoa
Frgs Vegetal les 109 etc Ire cream

(except ahove) Sweets

1s pernitted once or twiee a weekh possibly leadmg up to daly
use, depending upon how diastically the diet must be curtailed
Finely milled cereals and fimts ne consumed as dested, as are
vegetables, with the (xcuptions presiously noted  The normal
diet contams from 600 to 1,000 mg of purmes daily , a Jon purine
et eontamns from 100 to 150 mg

Turther restrictions are thought to be of ehnieal value, namely,
a total ealorie mtake decreased somewhat below the normal value
for the mndnidual when m health A shght state of undernu-
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trition 1s much to be preferred to obesity A weight below nor
mal by 10 to 15% 1s satisfactory High calore mtake, regard
less of type of food ingested, predisposes to attacks, which 1s an
added reason for caloric restriction,

The total protem level for the patient with gout 15 planned
not to exeeed 1 to 134 gm per kilogram of body weight High
protem, even though 1t 1s purine free, tends to ruse the urie amd
level of the blood Restriction of fat 1s thought by some to be
of value in decreasing the severity and the frequency of the at
facks It has been suggested that fats inhibit purine exeretion
Levine pointed out that 1t has been observed that a hugh fat m
take seems to predispose to aeute attacks of gouty arthritis

Coffee and tea contain caffeine, which, m turn contaum purine
bodies that some believe may be converted into nrie aed
Those who advocate a low purine diet usually restrict the coffee
and tea mntake to one cup per day Those who follow a more
liberal regimen, such as that suggested by DLevine and Bauver and
Klemperver (references cited mn Appendix), do not limut these
beverages

Aleohol 1s believed to aggravate the disturbance and 1s nsually
sharply curtmled TRich highly seasoned foods should be
avorded, as should gravies, meat broth and meat stock soups
Sodium chloride should be used sparingly and water should be
taken m abundance Last, but by no means lenst the det should
be contmued 1 conjunction with strict adherence to general
rules of health

TasLe 96
FoobS OMITTED OX A MODERATELY RESTRICTED DIET IN THE TRPATMENT
orF Gour
PURINE CONTENT
FOOD ! Ma /100 63

Sweetbreads ggg
Anchovies H
Sardines e
Linver frd
hadneys ;95
Brans 15

Meat extracts

Baner and Klemperer question the need of drastie dietary rle
strictions  They contend that nowhere have they found suffieently
well controlled dictary studies mvolving urie acid levels, dmx::?;
changes, and the chinieal eourse of the discase Their treatme:
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avoidance of overweight and a dict which contans adequate
amounts of protemn, wron and vitamins  They feel that drastie
eurtulment of purme wntale results m 2 ‘‘monotonous and un
palatable diet,”” as well as one conduense to the development of
defiesencies  They restrict only exeessive purine mntahe through
the foods listed 1n Table 96

Sinee the values given for the purine valne of foods m thewr
opmion are controversial and smee the amounts, other than
those prevtously ndieated are small they ean be neglected n
the dret planmng  They even permit small amounts of aleohol
The preferable type of treatment therefore, 15 still open to ques
tion

During an attnek of gout which 1s usually of short duration
the diet adjustinent may need to be drastic At this time a
purine free diet 15 often followed This consists of 1 moderate
amount of shim mulk 2n abundiee of frmt and frut juices
cereal with mill erackers and large quantities of water When
the attack 15 over either the diet outlined mn the general dis
eussion as low purine or the one recommendimng moderate purine
restriction should agun be followed

Review Questions

I bLetween d arthntis and degenerative arthntis
VWhat at the precent time 1s comsidered the best diet for patients with
arthutis?

Tpon what theory 1s this diet basedy

WWhat otler modifcations may be made of the diet in arthntist

Tihat 13 gout? Vihat are the charactenstics of gout$

What 18 the relationship between purine metabolism and the unc acid
content of the blood?

What adjustments of diet are belicved neeceseary 1n treating gout!
What foods are Iiglest in purinest What foods may be caten freely?
Duning an ncute attack what type of diet 1s adv sed?

R,

© -

Suggested Projects

Interview & patient with gout Discover if 1e himself has noticed anv
relationship between the foods tiat 1e eats and tle ineidence of attacks
What 18 Jus reaction to tle diet presenibed for hint How liberal 1s the
diet in terms of 4} e @ scuss10m 1n the ehaptert

Examine your own weehly menus What modifcations would you have
to make to Yave a low purine diet? Are these ctanges compatible wath
sour food patternt Wlat problems would ou encounter 1f you fol
lowed this diet?
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the elimination of potassium is increased. Renal function is re-
stored and the acenmulation of nonprotein nitrogen in the blood
is reduced However, the administration of desoxycorticosterone
does not corveet the defeet in carbohydrate metabolism and the
diet must contain large amounts of readily available earbohy
drate. This can be accomplished by three small meals with in-
terval and bedtime feeding. Usually, when the patient is re-
ceiving hormonal therapy, sodium chloride is also given DMost
clinicians have indicated that a diet low in potassium is not
necessary at this time. It is necessary to maintain a fine balanee
between the amount of desoxycorticosterone and sodium ehloride
administered to the patient. This, of course, is determined m the
initial preseription and the sodium content of the diet is adjusted
accordingly.

Before hormonal therapy was instituted in 1929 and today,
with certain patients, it is necessary to reduce the intake of po-
tassium in the food from the normal 4 gm. daily to about half
that amonnt. This ean be accomplished by the omission of cer-
tain foods and by the special preparation of others, Cantrow®*
lists four basie steps whereby this may be arranged.

(1) Lunut the selection of bread, cereal, and sugar to highly refined
products.

(2) Avord those soups, broths, and gravies which contain meat stock
or meat extracts, catsup, clili sauce, mustard, and other meat
sauces and seasommngs, dried fruits and vegetables, bran, molasses,

Postum, and chocolate.

Restrict moderately the use of mulk, meat, frmit, vegetables, and

copdiments,

(4) Meat and vegetables should be cooked by a speclat method
whereby their patassium content 29 lowered  The lalter and
meat should be cut into small meces angd cooked 1 s:ix to eight
tues therr bulk of water in Patapar (parchment paper) bags
By this method the potassum contest of vegetables maj be re
duced 60 to 70% and that of meats about 75%

(3

The tables of potassium and sodinm chloride content of .faods
of value in planning the dietary of the patient with Addison’s
disease are listed in the Appendix, Tables 124 and 124A.

The diet of these patients may follow the schematie outline for
the normal diet, with special emphasis on liberal int‘ake of pro-
tein and caibohydrate, moderate use of foods of high calenm

*In Duncan Diseases of Matabolism, ed 3 W B Saunders Co, P 303



ADDISON S DISFAST 451

content, curtailment of potassium, hiberal nse of foods hugh in
sodwmm chloride, and generous intahe of water The diet must
be adequate calorically to corrcet weight loss or to maintain
weight T'at 1s a logical means of ineiensing calories if a distaste
for fat does not ensue Carbohydrate may be inercased by the
use of candy, swecetened drinks, and other means

The curtailment of whole grain cereals, the discarding of the
coohing water of vegetables, the restriction of eertain vegetables
and fruits, and the limitation on milk intake resuit in a dietary
low in vitamin B complex Supplementation by commereial vita-
min B, and probably also by ascorbic acid (vitamin C) is, there-
fore, necessary  Laperimentation is reported that suggests bene
fieral results from generously increased amounts of vitamin C.
The normal adrenal giand contains a high percentage of ascorbic
aad

Tuture developments m therapy for this condition are awaited
with heen interest Tlortunately, Addison’s disease is not com
mon It occurs m the third to fifth decades of hfe, and most
commonly m males

Review Questions
Desernibe the metabohe disturbances that have occurred in Addison’s
disease
What are the early sumptoms of this eondition? What symptoms follow?
What e¢hanges in the blood picture occur 1n this disease?
What are the pnmples of the dietary management of this condition?
Tow mav the normal diet be modified 1n Addison’s disease?
How do these modifications affect the nutritional valus of the diet?
1f adjustments need to be made what might they be and how might they
be accomphished?

-

ook ot

Suggested Projects

Drepare either meat or vegetables 10 the manner suggested 1n the pre
ceding paragraphs  Note the length of time 1t takes you to prepare the
food Do you eare for the flavor of the food? The texture! What prob
lems do you think a patient might encounter if he prepared lus foods
i this way every day?

Using the tables of potsssium and sodium chlonde content of foods in
the Appendix, calculate a day’s menu for the 25 year old adult woman
that containa 2 gm of potassium Ts the menu adequate 1o other nutrt
ents? If not, wineh ones ave laching? Cau vou remedy this by & change
m foodt

-

>



CHAPTER 35
DISORDERS OF THE GASTROINTESTINAL TRAQT

Most disorders whieh affect the gastromtestinal tract
are the end results of er1ors m diet, disturbed motihity
and tone, or abnormalitres mn the seeretory processes
Heredity, poverty, nenrologieal or speeific disease con-
ditions may be associated causes Other disturbances
are common to the gastromtestinal tract but are not as
sociated with speeific disease entittes Among these are
constipation, diarrhea, and flatulence In the dictary
treatment of gastromntestinal disorders, food may be
modified 1n testure, consisteney, composition, and type
of service In addition, the 1eplicement of nutritional
losses, the mamienance of a good nuimtional state
thiough mdmvidual diets are desnable

Obvionsly any distbance that interferes with the normal
functiomng of the gastromtestmal tract will affect the digestion
and absorption of food The reader 1s 1eferred to Chapter
where the mechantes and hygiene of the gastromtestmal tract
are discussed in detail  However, a brief résumé will be pre
sented here It will be remembered that there are essentially
five sections or parts of the gastrointestinal tract the mouth
the esophagus, the stomach, the small intestine, and the large
intestine  The mouth recenves food and prepires it mechameally
for digestion The bieakdown of starches may take place to 4
small degree The esophagus carries the food from the mouth
to the stomach In the latter organ, some protemn digestion takes
place, the food 1s stored for a short tame, and the food mass un
dergoes further mechanical treatment until the food 1s m 2
liquid form when 1t passes into the small intestme Iere, the
sphitting of carbohydrates, fats, and protems are completed, and
eventual absorption of nutrients, vitamins, and mmerals, as well
as those mentioned previously, takes place Aftor the absorption
of nutrients, the indigestible fiber and the waste products of
digestion pass mto the large mtestine or colon  There, the exeess
water 1s reabsorbed, and the fecal mass 1s formed for eventual
evacuation Wheneser there is hindrance of any foxm, such as
an abnormality in the rate of gastrointestinal motiity, an ob

452
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stietion or lesion or 1 disturbance in the secretory processes
of the normnl functions the diet of the patient has to he modified
to reftum from aggenvating the speafic complunt  Also, the
nutritienal needs additional demands i some nstances as well
15 the normal requirements should be admimistered

Disorders in the Mouth

As indieated above m the mouth 1f the teeth are mtaet, food
15 broken nto fine particles mechameally and 15 mived with
salina  Anything which mterferes wath these functions ohstruets
the first step m the digestne proeess and 1if for any reason the
chewing of the food eanuot be performed a diet must he adopted
that 15 of such consistenes as to obviate the need for chewing
Carvinoma  mouth myury  or nfivmmatory conditions of the
mouth tissues ¢all for bqud diet  In uleeration mflnmmation
or obstruction of the esophagus @ Iiquid diet may be used In
milimmation of the esophagus the diet must be bland 1s well as
hqud and in acute eases the con hition may require gastrostomy
(establishment of a gastrie fistula) to prevent malnutrition or
starvation  Cardiospasm  (fulure of the esophagus stomach
sphineter to relax normally 1n the swallowing reflex) will call
for 1 bland hqud diet which 1s neither excessively hot nor cold
a5 the excessive temperatuies have 4 tendency to interfere with
normal reflex action

Disorders mn the Stomach

Abnormalities of the stomach may be roughly dinided mto two
clissifications wineh maght be termed functional and conditional
The former functional might refer to disorders 1elated to the
actual normal functioning of the stomach such s gastrie atony
hyperchlorhydria and hypochlorhydria  The latter elassifiea
tion eonditional may nelude abnormahities that may be a re
sult of other disturbanecs which might bring about a singular
disorder that affects the normal diet  These abnormalities would
nclude acute and chromie gastritis peptic uleer hemorrhaging
uleer and gastrie obstruction

An alteration of tone 1n winch the stomach museles fail to
contraet normally and food 1s retuned in the stomach beyond
the normal time 1s frcquently ealled gastric atony  Smaller and
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more frequent feedings, the use of a concentrated hquid det or
a smooth diet low in fat and low . tatal haqmd may he used m
this condition  This may be the soft diet desersbed m Chapter
27 1f 1t 18 low 1n fat 1t will not delay the normal emptymg time
of the stomach as a diet hgher mn fat would tend to do  In some
cases attention to the BB vitamms, especially thiummne, has been
wdseated  Urequently, with mprovement gencral health
there 1s return to normal tomeity and an adequate diet 15 1m
portant as a means to ilus end  Gastiie atony may be assoerated
with a vauety of other disorders as well as one phase of gen
eralized musenlar weakness In some cases of hy pomotility, the
food may not leave the stomaeh and the stagnated contents may
ferment and canse distress

Hyperchlorhydria (hyperacidity) will result if hy drochlorie
actd 15 present m the gastric yuce above the normal level of 02
to 04% This condition, not o digease enfity m self 13 fre
quently secondary to other pathological conditions and predis
poses to the distressing gas acid ernctations, ‘‘heartburn *’ ete
sometimes ¢ncountered Neaily all patients with gastrie uleer
and many high strung, netvous mdnviduals show this mncreased
stomach acidaty The acid 15 wntatmg to the tender mucous
membranes of the stomach and, 1f unchecked, results i iflam
mation of the lining tissue The degree of stomach acdity ean
be readily determined by gastrie analysis  Treatment consists
i decreasing or neutralizing the acidity A low residue deb 18
used as pressure tends fuither to spmulate the acd produemg
cells  Stimulating foods are elnnnated, and the diet must be
bland but not tasteless—as frequently results by too low a level
of seasoning 1 the zeal to ehminate simulating ingredients {see
Chapter 16, F'ood Adjuncts) The protemn level should be high
smee 1 the process of digestion the protem Hies up with the gas
tric hydrochlorie aeid and reduces the amount left free Mtk
cheese, gelatin and eggs are preferable to meat beeause the ex
tractive content of meat has a stimulating effect Fat tends to
depress the secretion of gastric ymce, and, hence, deereases the
outpouring of the and  Coneentrated foods, such as sweets ex
tremely hot or exiremely cold foods which are stimulating, pas
tries fried foods, and hot breads winch are dfficult to digest, and
alechol are contramdicated Coffee and tea m moderahion are
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permitted  Tretment also ineludes a search for the probable
contributory canse and ats alleviation which in turn will reheve
the stomach seaidity

The reverse condition 1 nown as hypochlorhydrin (hy poneacaty
and achlorhydrin the absence of hydrochloric aerd 1n the stom
ach) hikewise occuts and 1s related to 2 number of such elimeal
conditions as Addison s disease permicious anemin chronte al
eohohsm  and myxedema  Indigestible residue m the diet 18
rednced to a minmmum and easily digested nomirritating foods
are meluded to decrense to 2 mmimum the work of the stomach
11t 15 reduced to a low level because of ats Qdepressing effect
Meat juices and fruit Juices whieh tend to stimnlate gastrie juice
flow are used In this condition other gastrie enzymes may be
deficient or nbsent (achylia gastriea) It 1s then essentinl that
foods which will lenve the stomach quicl Iy be given so that fer
mentation cannot take place Here 1t must be remembered that
attractine savorvy palatable food 1s conducive to v copious flow
of gastrie Juee and that the act of chewing also sets up prepara
tory ehanges i the gastromntestinal traet Crisp toast or crisp
bacon or other foods which require chewing but which leave no
residue are of value in mmtiating peristaltic waves

Gastritis, acute or ehromie 18 an nflammation of the mucous
membrane of the stomach By use of 1 gastroscope the stomach
hnmng 15 seen to have undergone changes like those seen 1n other
mflamed mueous membranes

The cause of grstritis 13 not elenrly defined but 1t may be from
dietary faults such as rapid eating improper chewing 1t may
Te due to excessive aleohol or drugs or ndurectly to 4 disease
eondition elsewhere such as pulmenuy tubereulosis syphilis
eirrhosis of the Iner nephritis myocardial failure and poly
arthriis  In addition acute gastritis may result from some
gested poison

Dietary treatment 15 based on the sume tules which govern
any modifications of the normal diet—recogmticn of the abnor
mality and adjustment ¢f the dict 15 1t with precantion aganst
development of 1 defiereney It 15 1ccommended by some that
Pitients wath aeute gastutis 1cfrun fiom mgesting any food fou
one or two days Then a full flmid diet that combines the physt
el modifications for 4 fluid diet with the ehentenl modifications
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of a bland diet follows. The next step usually consists of a
smooth bland diet, similar to the one found in Table 98. This
diet is the most commonly used in chronfe gastritis. Further
adjustment may be necessary if either hypoacidity or hyper-
acidity exists. In addition, any possible correction of dietary
faults that exist which may intensify the condition is made.
These conld inctude meals eaten slowly, food thoroughly masti-
cated, and an elimination of those foods that had been found irri-
tating (very hot foods and very cold foods, for example, are fre-
quent offenders).

Ulcers, gastrie and duodenal, reccive the same dietary treat-
ment. In the United States about ten times as many uleers are
duodenal as are gastrie. Hyperacidity ocenrs in the majority of
eases, As a rule, regardless of whether the uleer is stomach or
duodenal, it is located near the pylorus, and healing of a break
in the mucous membrane is diffieult because of the ever-present
peristalsis and contraction and relaxation of muscles. The af-
fected region is not only in constant motion but is constantly
bathed by digestive jnices and partially digested food. Even if
the last factor could be eliminated, the other two would still
remain For this reason, fast periods and the wse of duodenal
tubes designed to pour the food direetly into the intestine below
the point of trouble are less satisfactory than might be expected.

The problem, then, is to provide an entirely adequate dietary
which will not irritate or stimulate the affected part 'The under-
lying principle is to provide a diet that is *‘ chemically, mechani-
cally, and thermally nonirritating.’”® Thus, chemically irritating
foods that should be efiminated from the diet may be such items
as spices, meat extraets, rare meats, condiments, vinegar, and so
forth; mechanically irritating foods may be those that contain
indigestible fiber, raw fruits and vegetables, tough ﬁbers‘ in
weats, bran and whole grain cereals; and thermally irritating
foods refer to extremely hot or cold beverages or desserts.

A second underlying principle is to provide foods that will
neutralize the excess hydrochlorie acid. Protein foods, especiqlly
milk and egg, will do this. In addition, fat has a depress.mé'
effect on hydrochlorie acid. In order to maintain the neutraliza-
tion of the gastric contents, frequent feedings are necessary.

»Turner. Handbook of Diet Therapy, J. R. Lippincott Co, p. 126
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These may be hourly, as m the ease of severe uleeration, or, as
the uleer 15 hiought under eontrol, 1t may he only six small meals
duly  An adjunct to food m mamtammng neutrahty 1s the ad
ministration of alkaline powdas  The type of ‘‘alkaline pow
ders’” and the method of their use vary considerably with phy-
sierns, and will not be desertbed here  Belladonna in some form
15 1lso frequently used

These prineiples give the basis for the uleer diet, the milk
eream dict so well hknown as the Sippy dict (sometimes spelled
Sipm)  This diet consists of equal parts (45 gm ) of milk and
cream every hour for one week, then the giadual addition of
cereal, eretm soup custard or Junket at two of the feedings the
secoud week  During the thund week further additions are made,
and so on  (Sece Table 97) DBy the end of thiee to six weeks on
the Sippy regine, depending upon the severaty of the eondition,
the patient has had lus diet mereased from the liguid diet to the
soft diet, 15 permitted to 1esume work and takes his food as three
man meals a day with between meal feedings He should con
tinue to avoid such foods as 1aw fruit (except juices) and raw
vegetables nuts spiced or highly seasoned foods, fried, rich,
and exeessnely sweet foods or those which retard digestion,
and aleohol

TABLE 97

Three ounces of a mixture of equal parts milk and cream ure given every
hour from 7 AM until 7 PM  After two or three days soft eggs and well
cooked cereals are gradually added, until at the end of about ten days the
patient 13 g app y the fi 4 h 3 ounces of
the mlk and cream mixture every hour from 7 A% uatll 7 Py and, m adds
tion, three soft eggs one at a time, and 9 ounces of a cereal, 3 ounces at one
teeding, may be gmven each day Tle cereal 18 measured after 1t 13 prepared

Cream soups of various kinds, vegetable purées, and other soft foods, may
be substituted now and then, as desired Lhe total hulk at any one feeding
while food 13 taken every hour should not exceed 6 ounces Many of the
feedings will not equal that quantity The patient should be weighed It
demired and tolerated, a sufficient quantity of food may be given to cause a
gamn of two or three pounds each week

A large varniety of soft and palatable foods may be used, such as Jellies,
marmalades, custards, creams, et¢ The basis of the diet, however, shoul}
bs milk, cream, eggs, cereals, and vegetable purées Lean meat 13 mot
given durning the peniod of accurate observation, minee it interferes with
the tests for occult blood 1n the atool and asprrated stomach contents
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TABLE 98
DirustraTive Buanp Dier

Gren

eral Rules

Small frequent fecdings

Avord estremelv hot amd wxtromely cold fopds

Avord fughly seasoned foods and foods meehbaweally wntnting

Include these foods each day

INik—at least one pint—butternnlk, whole or skun mik

MMeats, poultry, or fish—4 oz ns tolerate l—tender, well done, Lroded or
roasted, without <kins and tough connective tissue, may be muneed

Cheese—cottage, farmer, or creim

Fgg.;}:}n;:rleast one, poached, soft or hard cooked, or serambled an double

]

Dread, cereal, cereal products—i or more servings, cocked refined en
riched cereal, enriched ioasted hread » erachers from refined Pour,
macarom, noodles, spaghetti, refined rice

Potato—one serving, white potato, mashed, baked (served without slan),
baded, <calloped, creamed

f’egetubéz, green leafy—one <erving, tender cooked (if tolerated) or

pur
Tegetable other~—one or two seremngs, tender cooked (f tolerated) or

pur
Frut, citrus—one serving struned orange juice, neually diluted with
water
Frust, other—one or tno servings, ripe bunana and avecado, canned or
caoked fruits, without tough sk or seeds, purée frmi or dned

Tutt
Fat—butter, eream, fortifled margarine
rscellancous—cereal  beverages, decaffeinated coffee angel food or
sponge cake, plain coohtes or puldugs, salt, gelatm, half milk half
caffee, cream soupd wade with puree vegetables, sugar 1 moderatton

Omit these foods

Meats, poultry, fish—rfatty, tough, rare, fried, salted smoked or hghly
seasoned

Cheeses—strongly flavored, ighly salted

Fggs—=ried

Breads, cereals and cereal products—wlole gram, bran, quek breads,
bread not toasted, dry cereals

Patato—fried potato skins, fibrous sellow potatoes, potato chips

Tegetable—raw  fibrous, or tough skins and aceds Inghly seasoned

Frust—raw (other than avoeado or banana) skoas and seeds

Fet—vegetable nls, meat fats, selad dressings, fred foods

Asscellancous—meat extracts gravy broth, comcentrated sweels eandy,
oy, jum, sauess {other than white sauce), condiuments, her;n,
apices, vinegar, nuts  pckles relishes, fonls preserved in silt,
cahet pastries  etrbomafe] drninks aleahal coffee fea, cocon

These are a nwmher of diets for use m ulcer Firhorn fecds a

formula of 240 ¢ ¢ of mulk, I raw egg, and 15 gm of lactose every

two hows for 8 feedings by duodenal tube

(34

be

Lenhartz uses milk

 muxtuie cvery hour tor five days then gradually adds seraped
of, boiled rice, toast, ete  Coleman adyoentes a diet of glueose
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Tariy 00
ItrtsT aang ConsATFRCENT Ulerr Dt

General Rules
Sx small meals each day
Avm 1 extremehs hot and extremely cald foods
\vord lughly seasoned foods and foods mechanieally 1rnitating

Include these foods each day

WMik—at leist one pint (uaually one quart)—huttermalk, whole nutk
mulk drinks

Wcats youltry, or fish-—4 oz tender well done, brotled or reaste1 meats as
tolerated, bacon, sweetbreads; wlite fish, canned tuna or salmon

T eese—eream, cottage or farmer, Ameriean uesed for flavoring or as
tolerated

Foas—at lesst one, poacted, soft or hard cookel, or serambled i doutle
1Tokr

bread, cereal, cecral jroducts—4 or more servings——cooked refined en
niched cereal, cornhied tonsted bread, crackers from refined tlour,
macarom noolles, apaghetts, refined riee

Potato—one serving white potato, mashel, lahed (served without skin),
Voiled, esealloped, <reumed

¥ eqctable, arcen leafy—one serving tender cooked

1 cactable, other——one or two servings tender cooked, puree of corn and
ama. heans

Frutt, atryv—one «eming struned orange juice, others as tolerated

Fruit, othcr—one or two <ervings—npe banana and avocado; canned or
eoohed fruis without tough skin or seeds, purfed frwit or dned
frut

Fat—Vutter cream, fortified marganine vegetable oils as tolerated

Mrscellaneous—weah tea and coffee, or half milk half coffee, cereal
Tesernges, decaffeinated coffer, wenk cocon, angel food or sponge
eahe plaun cookies, puddings made from the above foods, gelatn,
cream goups made with puréed vegetables, plain candy, sugar, syrups,
elear yelly m mo lerahion

Omit these foods

Mcata, poultry fisk—tough, rare fried salted, smohed, or highly <ensoned

Cheeses—strongly flivored, hghly salted

Tggs—fned

Bread, ccreals and cereal products—whole gram, bran, quick breads,
bread not toasted, dry cere s

Potato—fned, potnto ehins, fihrons jellow potatoes, potate elips

T egetable—raw, filyous, or tough, skins and seds

Fruit—raw (other than nvecado or ban wna), shins, and seeds

Fat—ment fats, salad dressings, fried foods

hscellancous—meat extracts gravy broth  sauces (other than winte
sauce), condimeunts, herbs spices, vinegar, nuts, pichles, relishes,
foods presersed n st eakes pastries  wathonatid Innks, alrohot,
3om, marmalide, anl lige umounts of conventrated swosts, such 1%
candy ylly svrup and sunr

olive o1l, egg white, silt, and wata  Seale Ianis uses a diet
similar to the Sippy, but meludes orange Jwee at regular mter-
vals with the milk and cream misture  The addition of orange
Juiee supplies the vitammn C so essential for the healing process
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A madification of the Sippy diet is the method most generally
used. As a rule, the patient should stay in bed for three to four
weeks. Feeding is begun immediately without any preliminary
starvation period. Some hospitals have a progression of diets,
called by such names as Bland Diet I, Bland Diet I, Bland Diet
11, and so on. While the Sippy form of treatment is excellent
medical procedure, it must be individualized the same as any
other diet to meet the needs and pleasure of the patient.

One disadvantage of this diet is the marked deficiency of as-
eorbic acid, a vitamin so essential for tissue healing. It is also
low in thiamine, riboflavin, niacin, and iron, In addition, it re-
quives sodinm chloride if mineral balance is to be maintained
under caleium carhonate therapy., Pollack aud Halpern (in
Therapeutic Nutrition, NRC Bnlletin No. 234) point out that the
eonventional diets used for the initial treatment of peptic uleer
are inadequate both in proteins and in ecalories. To illustrate
further they estimate that the first week’s menus for a typical
modified Sippy diet provide only 506 of the protein requir‘c-
ments of a healthy individual. The menus that are used later in
the treatment of uleers may contain just 75 to 80¢% of the recom-
mended daily protein and calorie allowances In order to supply
the protein necessary for the treatment of peptic nleer, Pollack
and Halpern suggest that the patient should reccive a minimun
of 108 gm. of protein a day. They recommend that this ean be
acecomplished by adding protein concentrates to the milk and
cream feedings,

Alvarez states that while the Sippy diet brings good results,
it is too elaborate for general use and requires more than meager
intelligence or ordinary mursing eare to follow it. He has de-
vised an ambulant forin of treatment which can be followed by
the patieut who is up and about. It is partienlarly adaptable to
the patient with duodenal uleers which are less prone to hee-ame
walignant than ave gastrie ulcers. Alvarez permits his pntmn}!}s
to remain at work and to have three meals a day, the‘ smooth,
nonirritating meals essential in any gastrointestinal Xesx.on. I‘Be-
tween meals the patient receives a feeding of the foHo.Wmé' ff"f"
ture: 1 quart of milk, 2 eggs, % pint of eream  This may, 1]“

art, be taken to work for a midmorning and a mldaftefnoon mcfi 3
pnd 'the T inder may be 1 in the two evemng snnck(&
gr one in the night if the patient awakens If the misture i3
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not ayalable at the correct time Alvarez advises o mill shake
or malted milk at a soda fountam or a dozen malted milk tablets
The patient must do no heasy worl such as hfting or gardeming
neither must he enter mto any reerentional activities other than
walhing  Supplementation of the diet by commereial vitamn
produets 1s usunlly desirable and expenience has shown that a
utamm mtale well above normal (approvimately double) 1s
advicible  DBecause fruits and vegetables are drastienlly cur
tuled 1n this diet there 15 danger of deficiencies of the vitamin
1 complex vitamin € and possibly vitamin k

Other methods of trentment of peptie ulcer have been reported
m the Iitarature 1ecenthy  One 1s 1 regimen of frequent mediea
tion 1y the admimstiation of several tablets which allows the pa
tient to enjor 1n unlmited diet Banthine an anticholinergeme
drug has recened support from some ehmierins  This 1s ad
muoustered on iy The existence of an antipeptie uleer vitnmin or
factor s Feenveported It haseen ealled sitamin U and seems
to be present in several raw foods ealbage other green iege
tatles mulk lutter and egg yolk  [his factor 1s quickly de
steave 1 v hiat nd has been found by Chency to be related to
the formition and healing of ulcets These are all encouraging
steps 1 the treatment of peptic uleer so that soon the usunl 1em
tien may melude these nevwer methods

Recutrences of ulcers are not nfrequent m mdnidunls who
considered themselves cured and had resumed the completely
normal diet  Pruiention of recurrence should also mclude
mental peice so far as 1t ean be attaned adequate rest and
avoidance of violent exercise Tatigue emotional upset and
mfection are causes of the frequent recurience of ulcers In
cessant eare nd adherence to the necessary rules of health are
important for all ulecr patients

1f hemorihnge occurs rest 1s imperatine physical mental and
Alimentary  Sedatives will probably be necessary  Just how
long food must be withheld 1s ¢ question  Some authonitres be
hieve that nothing should be gnen by mouth until all Lleeding
stops and others contend that fiequent feedings nentralize the
gastrie Juice and prevent the juice fiom digesting the formmg
blood elot  Weulengraeht following this latter viewpomnt recom
mends a diet of small frequent feedings of puréed meat coohed
fruits purced vegetables cooked cereals eggs and milh from
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the fitst day of hemorrhage Others would use o neutralizing
dnp {by means of 2 Lewune tube) to Prevent clot digestion and
withhold food winch might dislodge the elot  Stl others pre
seribe feedings of milk geltin and posubly oringe jwiee nntil
they hehieve 2 clot has formed and mote food may le tolerated

The 1ype of treatment will vary with seveuty of the conds
ton 1ls sowmce the age and general health of the patient  Sur
gery may need to be employed Postoperatniely the uleer pa
tient may have to hunt his menus to small frequent feedings of
simply prepared foods Ihis diet will depend npon the extent
of the surgery and the condition of the patient

Cancer 1n the gistromtestinal tract 1equues the same treat
ment as wny other type of lesion although as fime passes and
the coudition becomes progressively worse the hquid type of
diet rather than merensed food mtvke will probably become the
order Diet imntahe for the grentest comfort of the patient shonld
be the rule  Smaller meals at more frequent mtetvals are usutlly
the preferred course The regime will be goverued by Joeatron
of the lesion stage of advancement whether surgical mterien
t1on 15 practieal and the natme of the funetional disturhenee nd
secretory disorder Varymg degrees of obstruction may exist
dimmution of motor tetivity hyperneihity or hypoterdity
Anorexia 15 fiequently present therefore palatabiity varety
padding and attractiveness m service plyy an pnportmi part
Unless contrundicated the personal lthes and dwshkes of the
patient should be gnen every attention

Pylorospasm  Just as spasm my oeew 1f the eardire end of
the stomach it may oectt 4t the pylorie end awd present normal
passige of stomach contents mto the wtestne with resnlng
stagnation gis formatwn and distention due to diltation of the
stomach {gasirectass) A stenouis or eonstrction of the pylotus
from any cause will bung sbout this sume result S greal
tervention 18 wsually necessary and small frequent feedings of
nonstimulabmg nomrritating soft foods accompanied 13 duld
lavage (washing) of the stomach gue relief and are the pra tice
often necessar) m prepuing a patient for smgery

Disorders of the Small and Large Intestne

Nervous wdigestion has been defined by Melester and Darby
as o funcisonal disorder of the grstromtestinal tract the mam
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festations of which me mamy and varied these may be the ex
pression of chemieal motor or purely sensory disturbances ”’
Thus nersous indigestion 15 considered to he just one part of 1
total complex psschoneurosis  There are many situations which
mas upset 2 peison s nervouns imbalanee such 1s overwork grief
and = severe illness  The diety trentment 15 just one part of
the total eare of the patient  Of eourse the diet must he nutm
tionalls adequate v et making adyustments for those speeifie foods
that the patient beheves he should avord  Ife should te per
sutded to cantionsly add the “offending  foods to lus menws un
t1l he 1s convinced that he ean eat all foods  Although adjust
ments should be made nutinlly the diet should not he 1estricted
too nmdiv - Olniously treatment has to e preseribed mdividu
allv  Same patients mav benefit from pureed foods until they
ean progress to & more normal regime  Mel ester and Darby
pomt out that the dircetions shounld be explhieait not general or
vague and that thesv should never be 1 2 printed diet shp but
the patient should feel they nre individually given

Flatulence or gas formation 1s a distressing and frequently
found symptom It oceurs m health and m various disetse con
ditions  Pscessive gas production 1nadequate expulsion or
faulty absorption mmy be underlying causes The habit of ‘gns
swallowing ' bactersal netion allergy loss of intestinal tone
and seeretion of blood gases into the intestinal traet all con
tribute to this condition  Certain foods 2re known to be gas
formmg 1n some ndividuals but not 1 all  Cabbage caulr
flower Brussels sprouts turnips onions nd the legumes are
£15 prodneing and are rich 1 hydrogen disulfide (I1,8) Melons
spimach  cuenmbers radishes and raw apples are also i this
eategory  Carhonated waters and mineral waters may cause dis
comfort WMolasses honey and maple syrup and maple sugar
are 1lso offenders  All these foods may at times be valuable be
emse of this very property for gas leasens the feecal mass and
1 an ud m combating constipation A speafic food may be

gas formaing  for the mdnidual patient at one time and yet
thay eat 1t without discemfort 1t another tune This seemng 1n
consistency may le due to factors other than the gas forming
element within the food atself sueh as an emotional upset or 1
temporary 1Miness
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Correction of flatulence requires elimination of the offending
foods, or perhaps just an improved method of cooking. Hughes
reports studies on healthy adults with whom certain foods dis-
agreed, and found cooking methods to be an important factor.
Overeooking, with resulting formation of decomposition prod- .
ucts, definitely incrensed the number and intensity of the symp-
toms. Retention of volatile acids, by cooking the food in a cov-
ered kettle, also favored the decomposition of the sulfur com-
pounds. Cooking vegetables until just tender not only preserves
vitamin econtent but increases the digestibility., For maximum
preservation of vitamin content, cooking vegetables in a small
amount of boiling water in tightly covered vessels is the ap-
proved method and should be strietly adhered to except in cook-
ing *‘strong-flavored,” or more aceurately, ‘‘sulfur-coniaining™
vegetables. 'With such vegetables, vitamin loss Is sacrificed to
digestibility.

The use of a soft-low fiber diet reduced somewhat in carbohy-
drate, and from which rich foods and concentrated sweets are cIirr.x-
inated, may also be of value, The diet deseribed in Chapter 27 is
well adapted here. FEating and health habits, and psychie factors
should be examined critieally as possible contributors to the con
dition.

Diarrhes is a condition characterized by too frequent stools
with more fluid cowsistency than normal. There is inadequate
absorption of water by the body as the intestinal cantent§ pass
with unusual rapidity along the traet, or there is outpouring of
water into the colon. Diarrheas are deseribed as functional and
organie. Kantor classifies the functional diarrheas as those
which may oceur in the normal person whose jntestinal fract ¥
exposed to an irritant, or who is allergic. They may oceur a8 fhc
vesult of putrefaction or fermentation, achlorhydria, endoerine
disturbanee, sprue and pellagra, nervousness, and a compensatory
type associated with wremia or cutaueous burns. ZI'he orgnmﬁ
diarrheas are caused by bacterial or protozoan invasxo{l.4 poisons,
and diseases, such as uleerative colitis and regional ilext{m

The character of the steol, as determined grossly, mlc_ch”p‘
jcally, and chemically, gives evidence of the type of ‘]"‘”'"]’E"f
and the causative agent., When these are knm'vn, the' th mﬂ)s
be adjusted to combat or correct the abnormality. “?}ﬂe %“a
examination does not always differentiate, a foul-smelling, da!
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brown all alme stool, for example, 15, m general, due to putrefac
tion (proteolstic decomposition), and a hght yellow 1cid stool
showing gas bubbles 1s probably due to fermentatne action on
carbohvdrate  In some evses the Schumdt Test Diet 1s frequently
used for <ueh diignosis It 1s usually given for ahout three con
secutine davs 1t contmns approxmmately 110 gm of protem 105
gm fat, and 200 gm of earbohvdiate which totals about 2200
caloties  (Sce Table 100 )

TABLF 100
SenminT TrsT DiFT

Break fast
1 pint of nulk*
50 gm of zwiel aek
Andn orming
1 pmt of oatmenl gruel
40 gm rollel onts
10 gm tutter
200 gm sulh
300 gm water
1 egp

Lunel

1°5 gm choppel or seripel beef (raw weight),
broil with

20 gm of lutter
200 gm mashed potatoes

Midafternoon
Same as breakfast

Supper
Rame as midmorning

*1f patlent docs not tolerate nilk well substitute the following
1 lter cocoa
20 gm cocoa pow ler
ugar

10 gn
400 gm water
100 gm milk

Putrefaetive dirrihea resulting from bacterial action on pro
temn requires a high earbohydrate low protein diet  If the diar
rhea 15 caused by farmentation however the diet should be high
protem and restiicted carhohydrate A fatty stool 1s mdieation
of an mabihty to utihze fat normally If starch particles are
present starch must be restrictcd and a lugher protemn fat diet
used  Only general rules ean by gnen 1ncluding the use of
smooth  nonirritating  eoncentrated diets 1f the condition 1s
chrome TLaberal flmd ntake must be provided to prevent de
hvdration  Vitamn and mineral adequaey ean be assured only
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by ineeased mtake, as m the 1apid passage of matter i the in
testine normal absorption cannot take place Mucosa mtegrity
must be mamntamed 1n spite of altered intestinal contents and
motility  Vitamns are important for this purpose

In acute diarrhea, water and mmerals are mmportant considera
trons, and both must be taken mn hberal amounts The diet
should be diastically limted, and nothing should be given by
mounth durmg the first twenty four to forty eight hours except
water, tea, or broths After this, gruels, haby foods, eream soups,
and milk which has been boiled (to reduce the size of the curd)
are all nell tolerated Some physicrans prefer not to melude
milk i the hist TLater, tender meat may be added to the diet
Tats, frwts, and sweets are eontramndicated durmg an acute at
tack because of their laxative action As the patient improves,
the soft diet becomes the diet choice and 1s followed by add
tional food unti) the normal diet may be tolerated

If the diarrhea 15 of the nervous type, treatment must be dr
rected toward removing or relieving the cause, which may be
psy chie or due to mental or physical stram

Frequently diarrhea, either chronte or acute, 15 a compheating
symptom m nephritis, diabetes, paratyphoid mfection, eholera
or other intestinal mfeetron or may be due to 1norganic poisons,
such as arseme, mercury, 1odide, or antimony It may result
from an allergy or from an overmdulgence 1 food, or food that
1s laxative 1n nature or has been contrimmated The cansatnne
factor and also the extent of tissue anvoliement will determine
the corrective or alleviating diet But, m gencial, the regmme
given should prevail (see following discusston of Colitis)  Seda
f1ves, anhispasmodies, and constipating medieme may or may not
be necessary DBed rest during an acute attack 1s mandatory

Mucous cohtis 15 regarded as a disorder primarily of the nery
ous system which mamfests itself in the intestinal tract due to
mstability of neuromuscular control The term mucous colits
1s used because large quantittes of mueus are pissed i the
stools  Constipation 1s usually present The dret suggested m
this disorder 15 4 well balanced, smooth nomrritating diet which
devtves 1ts bulk from soft wmdigestible fiber (see Chapter 7)

rather than from the use of large quantrties of vegetables nd

coreals Agar likewise provides 1 smooth residue The diet
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should consist of milk eream eggs tender meats frut Juiees
purced segetables and either white or wheat germ or vitamin B
1emforced bread wineh 1s deverd of all hran (see Cereals Chap
ter 3)  The vitumin mtahe must be adequate and the vitamimn B
complex intal ¢ must 1ecenve speernl attention heeause of the
curtaulment of whole grun ceteals A commereial source of the
B complex will be of value for mstance \egen 1 jeast preparn
tion which fits easily nto the dietary as « food product

Ulcerative colitis n serious form of thiv disense affeets the
large intestine  Its enuse 18 unknown It may be an infection
an allergiec mamfestation or o nutritional deficiency  These
theories all have support  The disease naturally 1s mtensified by
emotional upsets masmuch as an mtimate relationship exasts be
tween emotional disorders and digestise functions The mucosa
15 first cdematous and duffusely hyperemic (excessive amount of
blood) 1t bleeds readily Tater small abseesses form rupture
and Dleed The entue colon may Le mvolved The symptoms
appear msidiously with periods of remission and activity Diwr
rhea and constipation aecompany the disorder and onece 1t 18
established 1t tends to become chrome

The treatment entails prolonged hed rest a soft low fiber diet
Iugh 1 protemn (150 gm ) igh in vitamins (double or triple nor
mal intake) hgh m mmerals and otherwise adequite Malnutr
tion and anorexia are usually encountered Occasionally senst
tiaty to certan foods develops unfortunately often to milh eggs
ormges tomatoe and wheat If milk 1s well tolerated the tasic
dret may well include two quarts duly  Padding with powdered
mlk may be used if the two quut bulk 1s too great To eom
pensite for the inerease in protemn fats should be curtuled
Commereial vitamuins are employed IHypovitamunosis due to
faulty absorption has been suggested 15 a cause for continuanee
of the disease Liver extract has been shown to have distimet
value m some cases

During acute stages of the disease the dict must be limted to
hquids It then progresses aceording to the condition of the
patient through the soft diet to the diet for convalesecence and
n this form 1t 15 continued for hfe  1ral and error with mtells
gent watchfulness on the part of the patient 1n cooperation with
the physieian and ruling out of possible allergies 1s the wise
method of adjusting the diet Indnidual tolerances vary from
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time to time, and: individuals differ in regard to the foods which
may be gas-forming. Tolerances for fats and starches vary with
the individual also,

Constipation is probably the most common of these disorders,
and it causes much needless worry. The idea that to be normal
there should be a daily bowel movement has often led to the
harmful practice of catharsis. Many individuals remain in per-
feet health with but one bowel movement every two or three
days. Others may have several movements in one day habitually,
with no indication of diarrhea. The amount of fecal matter
passed daily varies considerably (100 to 400 gm. of moist fecal
matter; see Composition of Feces) and is dependent somewhat
upont the food ingested.

The idea has prevailed that when fecal matter remained in the
body for several days, poisons were absorbed from it and caused
the feeling of discomfort experienced in constipation. Alvarez
points out that if absorption of poisons (autointoxication) were
the cause of this discomfort, the symptoms would not disappear
immediately upon defecation, as they always do, any more than
one could “‘sober a drunken man by taking the bottle from his
hip pocket’’—=a rather homely but well.pointed statement. The
discomfort in constipation is probably of mervous origin from
pressure on the mucous membrane, on the pelvie nerves, and per-
haps slowing up or halting of normal peristalsis.

Intestinal antointoxication is a much abnsed and vaguely nsed
term, indieating that poisons elaborated in the intestine are ab-
sorbed by the blood and passed through the circulation, leaving
a trail of ills. The theory is that protein is the chief offender,
and that the indican of the urine is a measure of the intensity
of the reaction. As a matter of faet, pgisons which are found in
the intestinal tract are normally destroyed either in the intestinal
mucosa or in the liver (see Chapter 87, discussion on funetions
of the liver). Alvarez, in his review of the subject of intestinal
intoxication as a cause of disease, is quoted by McLester as of-
fering the Scottish verdiet of *‘not proved with an evident lean-
ing toward not guitty.”

Meclester outlines the eauses of constjpation according to the
classification of Spencer: (1) Dietary faulis, deficient residue,
or deficient liquid intake. (2) Interference with normal defeca-
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tion reflex by lacl of response or from ainjuly to the nervous sys
tem as m tales dorsalis or when defeeation 18 punful 15 in
fissures or hemorthmds  (3) The halntual use of Innatives and
eatharties which frequently defeat their purpose by bringing
on mtestmal spasm from their wntating and inflaming quahties
1{ the purge 1s tao drastie the entne large ntestine 15 emptied
and no materal remams for evacuation the following day  Nor
mally a eertuin amount of feenl material remains 1 the aseending
colon and usunlly 1n the transyerse colon after each evaenttion
(4) Taek of exereise which leads to weakness of skeletal muscles
and lowermg of tone  Anv elhange mm neutomuscular control of
the bowel mav Iead to comstipation () Stasis wineh from any
cause allows time for extriction of abnormal amounts of water
from the feeal mass so that a hard feeal mass results  (6) Spasm
of the testine as 2 result of abnormal irritability or the pres
ence of irmtating material or both  Psychogemie nfluences
may he a factor 1n this type of eonstipation

Constipation mas be elassified 1 three general groups  atonie
spastic and olstinetive  The terms are self explanatory

In atomic constipation there s decreased muscle tone The
dict must be planned to stimulate the colon to evaentte normally
In the majorits of cases this 1s 1 est accomplished by foods with
high indigestible fiber content foods which will swell and re
tun their masture such 1s agar foods which will act s lubn
cants a5 and oils m general  gas forming foods whieh wall
hghten the feeal mass and stimulate by pressure and through
abundanee of water Vitammn intake should be adequate es
pecially the sitamn B factor which has speerfic effect on n
testingl tone  Niecotime 1e1l and pantotheme aexd are reported
to be concerned with mntestinal motihity hence 11e mmportant mn
this econdition also  The establishment of regular habits of
evacuation 1s advised and exereise to merease muscular tone

Spastic constipation 15 essentially the opposite of the atome
type  In tins condition the colon 15 subject to contractions or
spisms aceompanted by pam  This mereased nutability may be
the result of excessive use of laxatives or enemas oy ermgestion
of condiments aleohol or of fo ds wlich leave 4 harsh roughage
sach 15 bran (see discussion i Chapter 7) A diet planned to
stimulate as httle as posait le the highly sensitive intestinal mu
€0s1 38 used mn this disorder  Togieally 1t will be a smooth dret
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devord of spreng and condmments, 1t will melude no gas forming
foods or stimulatmg foods, and at the same time 1t will be ade
quate for optimum nutition In some cases high fat diets are
of value but not m cases whete alternating diarrhea and eon
stipation occur The organie salts and acids of frmts have a
mild lanatrve and stimulating effeet on peristaltie actron and
may be used lhiberally mn this type of constipation Excess use
must be gnarded against to prevent overlanation Table 101
shows how a normal diet may be admsted for a patient with
atome constipation and a patient with spastie constipation
Obstructive constipation results from a block of varying de
grees of completeness and necessitates surgieal ntervention
Until operation takes place, the diet must be without residue
and must not be gas forming The liquid or soft diet 1s nsed

TABLE 101

ILLUSTRATIVE MENUS FOR Two TYPES oF CONSTIPATION

ATONIC CONSTIPATION

SPASTIC CONSTIPATION

Orange sections

Qatmeal with cream and sugar
1Whale wheat toast, butter
Coffee, cream, sugar

Cream of celery soup

Sandwich
VWhole wheat bread
Lettuce, bacon, tomato
Mayonparse

Carrot sticks

Fresh fruit cup

Milk

fomato jusce
Toast beef gravy

Baked potato buiter

Broccolt nith hollandaise sauce
Lettuce nedge with dressing
W hole wheat bread lutter
Sponge coke

Coftee cream sugar

Cheese crackers
ik

Breakfast

Orange jmce

Farina with cream and sugar

Enriched white toast butter

Coffee, eream sugar

Lunch

Crenm of celery soup

Cooked vegetable plate
Bpinach
Julienne earrots
Cauliffoner flowerettes with cheese

sauce

Escalloped tomato

Toasted enriched white ! read
Butter

Bahed apple-—wath cream

sk

Dinner
Tomato juice
Roast beef
Baked potate butter
Buttered string beans
Sheed banana salad
Enriched white breat tutter
Baked custard
Coffee eream suger

ey
Plam ecookies
Malh
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Oceastonally 1t hecomes necessary to preseribe a dret Iow
residue for the patient  This mny he when 1t 13 undesirable for
fceal matenal to anter the large ntestun, ether hecuse of m-
fection o1, usually, 1s put of the 1egime following an operation
on the colon It 1s difficult to admimster a Jow tesidue dhet and
there 1s httle general agreement as to what my constitute such
a diet  Ilowever, Table 102 lists foods that are considered by
many to he low 1 residue and also those foods that are usually

TastF 102

TItrusTRATVE Tow I'rsipue Dirr

Include these foods each day
Mk
Meats, poultry, fish—4 oz tender, well done, broiled or roasted beef, veal,
Iamb, chicken, turkey, or fish, bacon, canned tuna fish and salmon
Cheese—cottage eheese cream cheese, American cheese usel for flavorng
qusb—'nt lenst one, poached, soft or hard cooked, or scrambled in double
oller

Bread, cercal cereal g roducts—4 or more servings—cooked refined enriched
cerenl, enriched white bread, crackers from refined flour, macaront,
noodles, spaghetty, refined rice

Potato—onc eerving white potato, mashed, baked (served without skin),
boiled, escalloped, creamed

Fegetable—green "leafy—at least one serving, cauned, cooked, or frozen
vegetable purce

Tegetable, other—one or two <ervings vegetable juice, eanned, cooked,
or frozen vegetable purée

Frutt citrus—one serving of stramed frut yuice

Fruit other—one or twe servings of struped fruit jmce, ripe banana
or avocado, canned or cooked frmits without skins or seeds, puréed
fruit or dned fruit

Fat—1 utter, fortified margarine ¢ream oils, mayonnaise

Miseellaneous—gravy, salt vinegar, elear candy, jelly, molasses, sugur,
§yrup, bowllon, broth, angel food or sponge ca‘se, plam cockies,
gelatin desserts, coffee, tea, cerenl beverage, cirhonated }evernge

Omit these foods

Aik—some omut milk, 1ce eream, puddings from milk

Meats, poultry fish—fresh pork, clams, oysters fried meat or fish

Cl eese—any checse other than those histed a} ove

Fgge—ined

Breads, ccreals, and cereal products—whole grain, bran, crachers and
breads made from whole gramn flour

Potato—fried, potato skins, potato chips

Tegetable—raw whole cooked

Frut—raw  (other than avocado ar Lanana), canped coohed or dried
fruits with gkins and seeds

Fat—ment fats, salad dressings (ot) er than those made from ingredients

above)
Mrscellancous—herbs, spices with residue, nuts, pickls, relishes, olives,
Jim marmalade, canly contmining fruit or nuts
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excluded Usually, a low residue diet 1s gnven for only a few
days It 1s madequate 1n many nutrients, primarily vitamns and
minetals

In reviewing the disorders of the gastromntestial tract, it 1s
seen that, mn general, the princaples for preparing the diets de
serbed 1n Chapter 27 cover all the adjustments needed It 15 a
matter of providing an adequate, well balanced diet of such con-
sistency and composttion that it will be nonrritating, low m
tesidue, devord of lugh seasonngs, and lachmg m foods which
are rieh, gas formng, ot slow to digest The need for vitamins to
mamtam epithelial integrity 1s now recognized m combating
lesions of the gastrontestinal tract and m the begiming of these
diets This fact must be hept closely m mund

Walbur, i discussing the role of the gastromtestnal tract mn
conditioming deficiency diseases, tenmunds his readers that the
gastromtestinal tract plays an essential role m obtaming and
utibizing nutiitive substances Not only the mtahe but the state
of function of the gastrointestinal tract must be considered
There may be diminution or loss of digestive secretions, made
quate absorption of the food nutuents, loss throngh yomting,
an external fistula o1 darrhea, or alterations m metabolism 1e
quiring mereased needs

In the treatment of any gastrointestinal disorder, these factors
must be borne mm mind and treatment adjusted accordingly T'ie
quently, dietary means ate not wholly adequate and commercial
products must be used as supplements

Exeept where speafically indicated otherwise, fiom the stand
point of ease of preparation, economy, palatalnlity, and the
patient’s enjoyment, 1t 18 preferable to prepare these diets by
modification of the family dietary If the suggestions given previ
ously are followed, tlus can readily be done Specifie diet menus
are generally unnecessary and should be avoided whenever possible
A further advantage 1s that the adjusted diet, by conformmg to
the normal diet pattern 1s less iable to deficiencies If the sug
gestions grven are follow ed, this ean readily be done

In order to ascertain the specific character of a gastrointestinal
distw bance, various procedures are used  The test meal (B ald)

£ 950 cc of water o1 weak tea and 13 ounces of

1s composed o
. Samples

dry toast, taken in the motnng on an empty stomach
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of gastric contents are withdrawn at intervals to determine the
extent of digestion and the cfficiency of the digestive juiees
Material may also be withdrawn from the duodenum by use of
the duodenal tube The speed with which foad leaves the stomach
may be determined by adding to an mdinary meal characteristic
substances, sueh as berries with sceds o1 tea leaves  Withdrawal
of contents at intervals indieates the speed of evacuation

The time hetween ingestion and final elimination of food is de-
termined by the ingestion of a ““marker,’” such as earmine, glass
beads, or eharconl, and watehing for 1ts appearance in the stool

Bismuth or barium may be added to a milk drink, and its
passage may be followed the entire Iength of the tract by the
fluoroseope and v-1av

Gastroscopes are emploved for looking directly into the stom-
ach, the proctoscope for inspeeting the rectum, and the sig-
modoscope for examinmng the sigmoid flexure

Besides these methods, gross mieroscapie, and chemieal anal-
1ses of the feees will determine thewr normaley and frequently
mfluence treatment

Review Questions

-

What general molifieation of diet 13 advised in abnormal conditions of the
gastromntestinal tractd

VWhen the tanteits of the stomach museles 1s weak, what type of dict
may be neceseary temporanly ¥

What are the outstanding characteristies of the diet uced to combat
hyperchlorhvdriat

What food adjustments are necessary in cases of hypochlorhydrnia?
What are the principles of dietary treatment generally aceepted for
Patients with gastric or duodenal uleers?

What are the differences in the diets recommended for amcute and
chromie gastritis?

What are same of the causes of constipation?

What three general types of constipation are recogmized?

What are the pinciples of dietary treatment in each type?

What are rome of the causes of diarrhea? What are the recogmzed
tvpes of diarrheat

11 \ihat are the princijles of treatment in each type of diarrhea?

12 What are some of the underlying canses of flatulence?

13 What foods are likelv to le gas forming for some tndividnals?

14 In addition to the elimmnation of the offending foods, what else may
be done to reheve this condition?

© 1o

LIS

o

Swow
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Suggested Projects

Plan a dret for a 16 year old gir]l svho has been placed on an ulcerative
cohitis regimen DBe sure to meet the nutnitional demands of this age
group When planning the menu, make allowances for her ‘‘social”’
needs, such as afterschool snacks, and so on

Plan & convalescent ulcer diet for a 45 year old man who works mn a
factory and eats s lunch in the company cafeterta

Plan a week’s menu for an 8 year old boy who has been suffering with
acute diarrhea

Plan a diet for an adult man who 13 both diabetic and has peptic ulcers
Assume his diabetic prescription 18 protein—T70 gm, fat—85 gm, and
carbohy drate—200 gm Keep 1 mund the specific needs of each con
ditron

Plan « day’s menu for o 45 )car old woman, a homemaker who eats
all her meals at home (lunch 1s eaten alone) who has been placed on 2
diet for atome constipation



CHAPTER 36
CELIAC DISEASE

Cehine thisease, found almost entitely n ehildren, 1s a
condition m which the patient 1s unable to absorh earbo
hydrates and fats  Its ctiology 15 unknown The pn
mary treatment 1s the regulation of food Protem 1s
well tolerated and therefore provides the basis for the
dietary regime  The rate and form m which other
foods, earbohydrates and fats, are added to the diet
differs considerably  However, most restriet both to a
rarymg extent  Limatations m et are usually neces
sary for many jeas

Several hundied articles hase appeared in the literature on
the subjeet of cehine disease but as yet its etiology 13 unknown
Certain authors contend that tropical sprue, nontropcal sprue
and cchre disense are identical others are sure that differences
hetween these conditions exast  T'urther, debate surrounds the
question whether the condition 15 due to fauity earbohydrate ot
faulty fat metabolism whether 1t 1s an asvitaminosis an allergy
or an endoerme disturbnee

Treatment of course depends largely upon the ciusitne
factor or factors which the physician considers dominant In
spite of the uncertamnty, the gradual tendency has been toward
the generally accepted type of diet outhined later m the chap
ter Whatever may be the canse of the disease, this type of diet
has proved to be ehineally effective

The disease ‘sprow’’ was fitst deserihed by Ketelaer m 1669
e commented upon the feces ‘‘so copous that several basins
or pots scarcely held these accumulations’ The disease latet
hecame known as tropical sprue heeause 1t was believed to ocem
only m the tromes Throughout medical wittings deseriptions
occur  The classical desciiption was given m 1685 by Samuel
Gee who wrote ‘‘On the Coehac Affection Later, mn 1908
Tlerter published a monograph  On Infantihsm Yrom Chiome
Intestinal ¥nfection ”’ More recently, 1lowland, Haas, Mancom
Parsons, and Thaysen have added matennally to our literature
on the subject

415



476 MODIFICATIONS OF NORMAL DIET

The disease ss known by a number of tatles, mtestinal mfan
tiism Gee’s disease, Heubner Herter disease, Gee Thaysen Hueb
ner disease, ete

There 18 no mformation coneermng the mecidence of celae
disease It may oceur from soon after buth untl the fifth
year of hfe Jts appearance 1s usnally gradual, however, when
fully developed, among the pumneipal symptoms, present com
pletely o1 in vamous combnations 1s steatorrhea (fatty stools)
enther with or without diarrhea The stools are lavge, frothy,

o ey e ey

B8 —These two chlidren «re the same age The obyious difference
between the normal (ief¢) chsfd and the cehac Ohifd fs characieristic of the
dssease  (Courtesy Dr Curt Falkenheim )

foul smellmg with g greasy oatmeal' appearance Large num
bers may be passed m a day Gastromntestinal disturbances
such as abdommal cohe and gas, ate frequent The stomach
15 grestly distended, the buttoeks are shrunhen and pendulous
The fat stores are completely used up and there 15 estienme mus
cular atrophy  Growth s stunted weight 1s lost, at times wasting
may be marhed The chid 15 introspectne hysterreal, and un
happy, a source of misert to humself and to all those around hum
In s drutheal petiods the wiitalility may become extreme
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Anemniia and symptoms of ealcium deficieney and avitaminosis ap-
pear. Qastrie aeidity is usually reduced and hypocaleemia is a
frequent complieation. The occurrence of infantilism suggests
endoerine envolvement.
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Flg 69— ¢ at 14 and 16 ycus of age durmg a cellac flire up an
© years latcr  The regimen foliuwed during these fnwo years was the diet

\
describe ! in Table 104

Other conditions possess symptoms stmlar to those manifested
i cehae disease  When diagnosing tor celiae disease, it is un-
portant that these otha eonditions be chmmated  One of the
most sinilar 15 ¢ystic fibroms of the pancreas  The latter condi-
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tion also ocewrs in early nfancy and childhood and 1t presents
a clincal picture which may be 1dentical with that of eehac dis
ease In addition ejstic fibrosis 1s assocrated with repeated and
persistent upper resprnatory infections There are also further
distingmishing characteristics Haas commented that he beheved
1f the patient with cystic fibrosis were treated m the sime way
as 1 celiae disease the dinrrhea will cease nuirition become
normal and 1f 1t has not become too severe the pulmontry
infiltration may clear up

With the fatty stools there 1s upset i the ealetum balance
Calemm 15 excieted 1n the feces as calerum soap and there 1s 1
ereased unmary excretion of phosphorus These combine to bring
abont abnormal brittleness of the bones due fo crlemm and
phosphorus depletion  Calelum loss has been 1eported to be so
severe 1s to result n tetany  There seems to be delayed motility
and alterafions in the small mtestine mucosa especially i the
Jejunum possibly with edema

These symptoms have led to severnl theories first that celine
disease 1s a spectfic and perhaps infectious disease of the small
mtestine which results in multiple nutiitional defietencles sec
ond that it 15 due to pancreatic or bihary insufficiency and
third that it 15 2 deflciency diserse simlar to pernicrous anemit
The last theory hns led to the use of liver extracts folic aexd md
vitamin B, (see Anemias Chapter 40) with some encouraging
results Another suggestion 1s that celtae disease 1s 2 prtuitary
dysfunction 2 failure on the part of the anterior lobe to produce
sufficient prolactin (one of the hormones) to enable the gastro
mtestnal traet to funetion normally Other experience has m
dicated that an association exists between the cehiae syndiome
and gastiomtestinal allergy and stll other 1resenich suggests
that the mtestinal mucosa fuls to absorb fats and earbohydrates
m 1 normal fashion

Recently evidence by Dutch and Amerzean research has indi
cated that celine patients reaet unfavorably to the glufen m
wheat rather than to ats staich content They fmther suggested
that ghadin might he especially impheated and that rye too
might be an alletgen A study in which one of the nuthors 18
partieipating 15 undertaking to add to these datr In one p2
tient used 1n 1 pilot study the improvement on 2 wheat rye free
diet was strihing A group 1s now under mvestigation
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Gee m his origmal discussion first suggested that 1o regulate
the food 18 the mam 7 att of trentment If 2 patient ean be
cuted at alt it must e by means of diet Today, treatment 15
based en the same 1den

The dietary treatment counsists m tecopmizing the metabolie
mibihty to utibze stueh and fats normally  Definite alteta
tion m the 2lality to absorh these foods occuis  “ome pliee the
the magor amphasis upon the mability to digest and absorb the
<tatches and othets eontend that the pumeipal diffienlty 13 with
the fat metabolism  Whichever abnormahty predomnates 1t
15 1 established f1ct that Loth conshituents must be adjusted
The normal relationship of protemn fat and earbohydrate must
be changed  As the condition of the patient improves ths reln
tronship mav gradually readjust tow ird the normal

Haas states one basie prineiple of the diet 1 cehae disease
which he believes must be established firmly and kept i mind
constantlhy  No food may be ingested by the celine patient that
contuns an appreeinble 1mount of carbohydrate other than that
found 1n fruits and to - lesser extent 1n vegetables and 1 pro
tan milk  Other elmerins add small amounts of earbohydrate
from sources such as cereal

Protemn 1s well tolerated therefore 1 the acute stage proteins
exclusively are rcecommended by some climiclans—protemn milk

padded skim mlk ecalemim ecqsemate milk cottage cheese
meats egg white gelatin ete Haas who has reecognized the
efficacronsness of banana adds a completely ripe (brown spotted)
hanina to this basie diet used n the vcute stage The banana
which 15 of low fiber content may be served raw or baked and
from several to a dozen may be tolerated each day It 1s um
peratine that the bananas be mpe! Protein mitk 15 available
commerelally or there are several methods of preparing protemn
mill m the home Three which have been found neeeptable «re
melnded 1in Table 103

W hen the condition of the pitient 1s improved cooked canned
or the juice of fruits are added apple apple powder oringe
Juice and other fimts These shonld be added cautiously and
singly 1 order to ascett un if any adverse effeets occur  Truits
emned 1 su.ar heavs svrup ave wsually contramdieated  Vege
tables low 1n eaibohydiate value are added next then a limted
amount of flahed or puffed ceieal or thinly sheed toasted bread
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TABLE 103
THREE METHODS FOR THE PREPARATION OF PROTEIN MILn*

I Proteir milk prepared accordmg to Finkelstern and Meyer
One quart of milk, warmed to temperature of 98° F To ths 1
added onme tablespoon of essence of pepsin Allow to dramn through
cheesecloth for one half hour to separate the whey from the curd
The curd mixed with one pmt of water 18 then rubbed through a fine
wire strainer several times, and to 1t one pint of buttermilk s added

The whey, which contains most of the sugar, 13 disearded

III Protem muik s prepared by Mueller and Kran

Mix one quart of buttermilh (commereial) and one quart of water
and heat to a temperature of 135° F Remove from the stove and
let stand for one half hour Bj this time the curd 13 well separated
from the whey, 36 oz of which should be dipped off The remammng
curd and whey are mashed through a fine sieve, and 4 oz of 20%
cream or 4 oz from top of bottle milk, and enough water should be
added to bring the mixture to 32 oz

I Powdered protemn milk 12 tablespoons of the powder to 32 oz of
water

IV Caleium casemmate milk Use from 4 to 6 tablespoons of caleium case
mate (Mead Johnson’s Casec) to one pint of water and one pmt of
milk  Mix the Casee with a little cold water (enough to form 2
smooth paste}, pour in the remamder of the cold water Then pour m
the milk and bring the whole mixture to a boil while stirring con
stantly and boil aetively for one minute Remove from fire Let cool
If necessary to sweeten, use one or two tablets of sacchanne (1 gr)

*Haas S V and Haas M P Cellac Disease Philadeiphla and London
1951 J P Lippincott Co pp 1°8 12§

The last addition to the diet 1s the daily melusion of an egg yolk
It 15 true that egg yolk 15 a source of fat, but the fat content 13
less objectionable than the loss of 1ts yaluable constituents of the
yolk—iitamuns A and D, phosphorus, essential fatty aerds, and
lecaithin - The chohime which leaitlun jields has recently been
recognized as a dietary essentrtal When the diet has reached
this pomt m vartety, it 1s as 1t should remain until some better
treatment becomes known

Haas has found that after a week on the basie diet of protem
milk, etc, mentioned previousls, orange juice, other checses mclud
g Swiss, cheddar, American and pot cheese, and egg m1y be
added He suggests that these be added one at a time with suff
cient nterval to test the acceptabihity of each Then he suggests
that after two weehs of this regime all fresh fruits may be tried 1n
the same way Then, when the stools are controlled, vegetables
(except potatoes and corn) may be mtroduced He has found
that lettuce, squash, tomato, string beans, and carrots are well
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tolerated  TIn1s also allows some fat n the dietary management
of celine dhisease  1at m assoertion with meats i the normal
amount ' butter and n fat found mn protein muik are ~llowed
Usually sour ereym can he eaten He may restriet fats at the begin
mne but when the celite eluld 18 eating foods other than the tasie
diet the foods jrevionsly mentioned masy be meluded  ITaas 1o
striets all cerenl grams melnding coon wheat rye or rice mn any
form ¢ whether as bread etke tonst zwichacl erachers cookies, or
breakiast cereals Sugar 1s fortndden i any form which may
melude cands  pastries bieads eorn syrup or as 1 sweetenng
However honev dates and rusins are permutted  Malk w a
form other than 1s protein milk 1s prolubited  Other chnieinns
do 1ot restiict the use of ecrels and many do not allow fat in
the diet

Recent rescarch from Dutch worhers van de hamer and
Weyers suggests that olne 01l soyhern o1l and other unsatn
rated oils are better tolerated than butter beef fat and eocoa
nut o1l 1n the diet of cehine patients

In most instances padding must he resorted to by the use of
honev on toist the addition of powdered skam milk to hgmd
mitk generous use of bananas malted milh the addition of gela
tmn to frmit jwices and the like

Liver should be served once or twice a week It 1s 4 source of
sitamn A and of the B complen and 1s effective mm combating
anemia from the standpomt of supplying a possible deficiency
factor (see Pernicions Anemia Chapter 40) as well as combating
the secondary anemia Tiver preparations administered
either by mouth or 1y injection (Chapter 40) may prove of
value

Commercial sources of the fat soluble vitamuns A and D must
be given and perhaps also vitamins 1 and I The diet of the
patient with eeliac discase will not yield adequate amounts of the
fat soluble vitarmns because of the deercascd absorptive ahihits
of the mtestine Vitamms and miner tls must be above normal
beeause of faulty absorption and symptoms of avitumnosis
Pancreatin and bile salts may be of value 1 certun cages

Mamy ehimerans suggest that the diet of the pitient must also
be Jow m 1esidue 1n order not to ovoarstium the weakened and
sagging gastromtestinal trret  To reconeile low carbohy drate vege
tables to 4 low residue diet will requuze the usc of a struner or
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the choosing of those vegetables, or such parts of the vegetable, as
would entirely or almost entnely pass through a straner, as the
flowerlets of caunliflower, the tips of aspuagus, very tender young
catzots, ete  In addition, couse vemns must be 1emoved from
leafy vegetables, seeds and shin from fuuts, and eonnective tis
sue from meat 1n o1der to adjust the bulk satisfactonly

It must be kept 1n mind that, although the cehac condition may
be under control,” so that the patient is eating many more
foods than he did when trcatment began, he still must be on a re
stricted diet for a long time, a matter of several years i most
cases indefimtely m manv It 15 possible that a eompletely unre
stileted diet can never be permitted Control rather than cure
maght be eonsidered the objectrie of the diet The necessary altera
trons may be made 1n the diet and a diet should be planned which
could be followed mdefimtely, or until some as yet unknown fac
tors are found Such a duly food list which might serve as a
gwide m planmng a mamtenance diet 15 given mn Table 104

It 1s nteresting that in cheeking over the diet with a large
group of celiac patients—known for periods up to twenty years
(the Rochester study)—the answers are usually similar  They
eat “‘everything now’’ and are fine—all cured However, further
questioming usually eliets the mformation that they dishke
fatty foods and frequently add they “‘never eat pastry and very
httle bread ”’ They, like the “‘free’” diabetic, have learned to
take care of themselves T'utther questioning indieates there are
bloatng gas, and bouts of cramps They tne easier, cannot
seem to gamn weight, are easily discouraged, and frequently are
anemie and neivous As the first patient i the Rochester study
smd, ‘T did not know T really dadn’t feel well *till T tried the
new wheat1ye free diet”’ May this be the answer we hne
‘been looking for? Does the mprovement found by some on
cereal free diets the gun on the protem diets, ete, result from
the elmination of the wheat and rye protems? If so, how much
mote easily the celiac patient of the future will be controlled

The work of May and his associates deserves consideration,
1t gnes added emphasis to the value of Imver extract and
supplementary B complex These authors indicate that there 18
4 decrease 1 the emptymg time of the stomach, a slowmng of the
segmenting movements and dilation of the small intesting, all
of which profoundly influence absorption Injection of erude
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Iiver extract and of parenteral B eompley, on alteinate days re
sulted 1 mmprovement of the glucose and vitammn A absorption
curves and m the motility of the gastromtestinal traet m from
3 to 6 weehs’ ime  Whale they find improyement with this treat
ment, usmg the routine diet for the age of the patient, 1t would
seem wiser to follow the eelie type of diet until further data
are avarlable  ITowever, emphasis on & lugher B complex (con
taming a natural hase) and einde hver extraet therapy would
seem sensible

The following dietary program has bheen found effective at
Rochester (L nmiveraits of Rochester Medienl Center)

TisLE 101

1 qt skim milk plus posvdered skim milk—the amount added should
he governed by calories required up to doubling the concen
tration of the milk—roughly 1 oz (4 level Thsp ) to 8 oz
(1 cup) water results i a ‘‘reliquefied’’ mlk

1 whole egg
Mmt—lmcf chicken, laml veal, or pork devad of viulle fat

Two
servings

Ln'er——calf beef pig lamb, or clucken

Banana—3 p!us, fully ripe (bronn spotted) or dried banana
products

Orange—medium «12¢

Another frut—apncots, peaches, apples, pears, etc

‘egetablea—2 serviugai—tender carrots, asparagus tips, broecolt,
small green beans, squash spinach (strained), eabbage (hard
vewns removed), tomate Juice and vegetables juices, ete

"(‘ueal—ﬂ small serving—corn flakes, grape nut flakes, anl other

“‘flaked or uffed * cerenls

“Breads—mcIba toast only—not more than 3 thin well toasted shces

Cottage cheese—skim milk cheese only

Padﬂ‘mgs as powdered skim mlk, Casee, protemn mulk, gelatm, or
oney

A commercial source of nitamins A and D

Probably a commereial liver proluct~some of these {Chapter 40,
The Aneraias) contain the witnrmn B complex 1n addition to

Fuh’hght colored (low fat content) only

Liver
4 - . , o wld
‘ "al
*in 1 . 1ckw heat
tari ca be wma Je
from oth w3 shoul)

b watctey for

Anderson 1n her 1947 paper on the “Cdnie Syndiome,”” feels
that fat antodcrance s transitors and varnible—that the m
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ability to handle starch 1s the more serious phase In her studies
she finds gastiie hy poaciity and low panecreatic amylase She,
too, stresses heavy vitamin therapy but uses the oral route

To 1epeat, the cause 1s still not clear, however, dietary adjust
ment, such as that outlned eailier 1n the chapter, 15 effective
By followmg sueh a diet outhne, a diet high 1n proteins, vitamuns,
and minerals will be assured The diet wall be very low m fat
and m starches, the eatbohydiate being supphed as simple sugars
o1 dextrmized starches, and 1t will be low m residue and high n
anemia preventing foods Such a diet seems to control the dis
ease and climcally restote to health the mdnidual suffermg
from celine disease o1 a steatorthea

Review Questions
W hat arc the principal symptoms of celiac disease!
W hat theories have been advanced as to the cause of the disease!

What food nutrients 1s the ccliac unable to absorb? Vi hat ones 1s he
able to tolerate?

VW hat adjustments 1in diet must be made?

What are the prineiples of dietary treatment of celiac diseasef
VWhat food has been found to be especinlly eficacious 1n treating such
patients?

What means may be uced to furnish sufficient calories n the diet?

@ to =

@ o

-

8 How must vitamuin content be assured?

9 Is the dicease of short or long duration?

10 Vhat results may be expected 1f the diet 19 rigdly followed?
Suggested Projects

1 Plan o diet for 2 3yearold child with cehac disease Caleulate the

nutritrve content of the diet using Table 138 1n the Appendix W hat
nutrients are below those recommended by the National Research
Touncily Can the diet be adjusted to remedy this deficiency or sk
‘itamin supplementation be used?

Plan o diet for a Gyearold child with celtac disease Include a con
sideration of such factors as lis lunch at school, afterschool anacks
and so forth Vihat difficulties might he have in adhenmg to the
maintenance diet i cehac? How does it compare 1n nutritive value
with the recommendations set forth in Chapter 207

3



CHAPTER 37
DISEASES OF THI LIVER AND GALL BLADDER

The liver plays sueh an mportant vole i the normal
functioning of the body that whenever discases of the
Iner oceur, serious complieations ensue  In most n
stances, dhet therapy 1s an mpottant part of the over all
treatment  Usually, diets hugh m protan and earbohy-
dratc and moderate m fat are recommended  In addi
tion hiberal amounts of vitanuns ate desirable  Anorexin
on the part of the patient presents difficulties m ful
filling the diet preseription

The Liver Diseases of the Inver ate considered under dhsorders
of the digestne organs masmueh as the liver plays such an im
portant role m the digestion and ntilization of food The liver
15 essentin] for normal proten metabolism It stores, resynthe
sizes mto body protem and brenks down the ammo acds for
comhustion and deamination It 1s the storehouse for earbohy
drates  The Iner glycogen serves as a source of dextrose to
mamtain the blood level constant  The tole of the lver m fat
metabohism 1s several sided It 1s 5 storage place for fat and 1s
coneerned with the metabolism of fat soluble vitamins A and K It
15 further concerned m the normal utilization ot fats m that the gall
bladder, attached to the hiver, acts as a reservorr and stores the bile
which the Iiver has manufactuted and pours 1t into the intestinal
tract where its worh takes place  As indicated in Chapter 6,
bile 15 necessiry for normal fat absoiption  The lver also aets
as a detouifymg agent when touie substaunees are liought wto
the hody in food are produced by bietenal action, or result
from parasitic mtections It also converts worn out red blood
cells 1nto Inle pigments  If hiver cells beeome sluggish from con
tinued abuse from faulty dietary regime or are injmed, varous
abnormahties result and are followed by disturbances n dr
gestive and metabohe functions

The dict m hner or hepatic disedse necessanily takes aceount
of these conditions  If the Inver 15 well stoched wath earbohy
drate, 1t 13 much wore resistant to exper mentally produeed 1n
Juries, and 1ts eells can more 1apidly be restored to normal fune

485
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tion than those of a Imver whose carbohydrate (and therefore
glycogen) content 18 Jow  Hepatie mgury brings about a lower
than noimal stotage of caibohydiate and, henee, disposes 1t to
further mmjmy See discussion of liver function m Chapter 6

Sumlar to the dietuy management in other conditions, the
hasie prineiples m the diet 1n hver disorders are (1) to allow the
Inver to funetion as notmally as possible, (2) to provide adequate
nutittion 1 order to provide for losses and 1eplacement of in
Jued tissue, and (3) to proteet the hiver agamst toxie agents
The dietary schedule desenbed n the following paragraphs may
e effectise m both acute and chrome v er disorders

Contrary to former 1iews, the protein content of the diet m
liver disorders should be hept relatively high rather than at
merely mamntenance level  Pollack and Malpern (Therapeutic
Nutrition, NRC Bulletmm No 234) recommend a daily mmimum
of 100 gm, whereas others have suggested as hugh an intake of
piotein as 110 to 135 gm The protem apparently has a pro
tective value in addition to 1ts function of promoting tissue re
pair  Moreover relatively lugh protem 1s of value mn eombating
tendencies to change in serum protems and hypoprotemema
which may oceur m serious Iner disease Wohl* suggests that
the best protem 15 deraved from mulk, cottage cheese, egg whtes
polished rice, dried yeast, soybean meal, lean meais, and fish
If 1t 15 necessary to increase the protemn ntake, both concentrates
and skymmed milk powder are helpful

At one time fat was nigidly restricted from the diet of patients
with liver disorders Howeser, today, a moderate fat mtake 15
usnally recommended The range 1s now from 75 to 100 gm of
fat  The merease i fats has many adyantages, namels, deis are
casier to prepate, as many of the foods rich m protem also con
tam fat the diet 18 more palatable, and, by ncludmng a hagher
fat content the calotie needs are easily met JIn additon, fats
are carriers of fat soluble vitamms and cssential fatty aewds
The emulsified fats, such as egg jolk, cream, and butter are
desirable The amount of fat used 1s usually the difference 1m
calories betw cen the sum of the protemn and carbohy drate calories
and the desired total ealories It must be kept i mund, how e“er,
that when the liver does not function normally, fat absorption
15 1mncomplete

*Wohl in Clnical Mutrition ed by Jolliffe Paul B Hoeber, Inc P 649
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Carbohydrate serves an mmportant function n the ety
treatment of Iiver disorders  Primaridy it will muntan hepatie
glycogen stores and therelv exerts a sparmg aetion on protein
(see Chapter 6) Tollael and Halpern recommended 400 gm of
earl ohvdrate per day m the diet  These may be supplied 1n part
flom sources concentrated i eart ohydrate such as sugar jelly
hard cands anl honey

The total ealories thetefore may be appronimately 3000 with
roughly 100 gm of proten 100 gm of fat and 400 gm of earbo
Indrate  Table 105 eontamns an allustrative diet wlich ean meet
this preseription

The itanun mtahe 1s mmportant beequse of the role of the
lnver m the storage and utihzation of vitamins 1nd heeause mter
ference m hle secretion will deercase the absorption of the fat
soluble group The use of commercial concentrates of vithmins
15 therefore usually wise Recent experimental studies indr
eate that vitamun € has 4 protective action agunst liver damage
Ihgh tamin C mtake at least 1s worth consideration

Liver extraets are beneficial and MeLester believes they should
alwavs be grven A trinl It has been recommended by some that
breser s veast 1pproximately 25 to 50 gm might be given daily
asit 1s a good source of the B yitamins and amino weds

Anorewna 1s 1 complhicating symptom and requires psyehie and
gustatory ineentives to overcome it Three meals a day two
between meals and 2 bedtime lunch inerease the potential
take wath leist discomfort The diet should contam no wntat
g foods condiments or alecohol

To summarize the diet 1n Iiver disease should be hugh 1n earbo
hydrate have a protemn level of a gram to a gram and one half
pet kalogram of boly weight and 1 moderate fat level It shanld
have variety and should imelude 1 hiberal intake of vitamms Tt
15 designed to prevent overwark of the liver cells to provide op
timum protection ag unst further myurs ind to promote reeor
ery  Under varymg conditions the dict may le hiqud soft
or 1 shghtlv modified normal one

Cirthosis ot hudenmg «f the hna 15 only shhthy amenable
to diet treatment however af treated i the early stages nutrs
tional therapy may prove benefieral  This disorder brings hypo
protememia (low tlood protem level) whieh 15 ecnduene to
ascates (edema)  Taberal protem should therefore, be wmneluded
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m the diet The response of nutntional edema to vitammn B,
led to its t11] 1 the hiver edema with apparent suecess Liver
extracts are of value If only normal amounts of food are eaten
with difficulity, commererad vitamms should be admimstered, es
peenlly vitamm K to combat the hemorrhage which frequently
oceurs m arrhosis due to lack of this vitamin  Lacek of vitamn
K may be due to farlure of absorption, to a destructive action
within the Inver atself, or to a dectease of normally functiomng
liver eells DBile stlts must be admimistered with the vitamin K
unless the product is one of the new water soluble synthetic
products having a vitamin K like actnity  Choline, eystine and
methiomine have been tried and found effective in the treatment
of fatty and enrhotic livers If the patient 1s suffering from
aseites o low sodwum diet may be presented The illustrative
diet m Table 105 which 1s adjusted from the noimal diet (Tble
74 Chapter 27) 1s simlar to one that might be used mn cirrhosis
of the liner high n protemn and earliohydrate and moderate 1
fat

Jaundice, with greemsh yellow discoloration of the shin, comes
from partial or complete exclusion of hile from the mtestinal
tract and usunlly resuits from an inflammatory condition of the
bihary traet It may also result from toxic destruction of Tiver
cells by certuin powsomings chloioform, yellow fever, phos
phorus poisoning ete A third type of jaundice oceurs, hemo
lytic jaundice from destiuetion of red blood cells and break
down of their hemoglobm mto hilirubin a hle prgment Jaun
dice means yellow, and in tlns disease the bile pigments stun
both the eyeballs and the skin  As indicated abose, jaundice 18
a symptom of many possible disorders mvolving the Iiver and
iy tract

Diet 1 jaundiee should be a simple nonstimulating, soft low
fiber diet consisting chiefly of milk, cereals tonst, and potatoes
for the first ten davs  After that time tender meat, eggs, cooked
fruit and simple desserts—enstards gelatin rice, ete —may be
added as ehinmeal conditions permit

Tnfectious hepatitis 1s beleved to be the saume eonditon that
used to be known as catarrhal jaundice Its etiology s mot Jeft
nitely known but 1t 1s thought that its cause 15 due to 2 filtrable
virus  During World War IT the meidence of mnfectious hepatitis
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Tap1F 103
IUIUSTE ATV DIFT IN LIVFP DISORDERS

Include these foods each day

Malk—1 pint to 1 quart milk or nulk drinke

Ucats, poultry, or fish—6 to 8 o7 lean meats, fish or poultry (except those
histed | clow)

Cheese—cottage, farmer, skim mulk cheesea other clicese 1n moderation

Fogs—1 or 2, poached, roft or hard cocked, or serambled n n double
botler

Bread, cerenl, cereal products=—3 or more <ervinga-—whole gram or en
riched hread or cereal, rice, spagheity, noodles, and macarom

Potato—-1 serving or more (cxeept those hated helow)

Teqetadle, green lcafy—at least one scrymg

Tegctable, nther—one or more servings

Frut, crfrus—at least one serving, as fruit jutee or frust

Frt, other—one or more servings, as fruit Juice or fruit

Fat—himited amounts (will vary), buttur, fortified margarine, vegetable
e, shorteming 20°% creim

iscellancons—ten, coffee, cereal beverages, earbonated beverages, gelatin
desserts, 1ce cream, puddings, eakes, cookies custards in modera
tion, sherlets, elear candy, eandy made with frmt, sugar, syrups,
Jams, jellies, herbs, <alt, pichles, reliches, vmnegar, spices in meod
eration, gravy (if shimmed)

Omit these foods
Meats, poultry fish—fatty meats, fish, or fowl, fried meats, fish, or
foul

Clieeces—(see above)

Fgas—fried

Bread cereal, cereal products—no restrictions

Potato—{ried or potato chips

Tegetable—no restrictions

Fruit —avocado, olives

Fat—heavy cream, meat fats

Aiscellaneous—desserts high 1n fat (pastres, some puddings), nuts,
candv made with nuts, rich choeolate candy

mereased  Its transmassion 1s not known, though some epidemics
have lLeen recogmsed as bemng dne to water, some foods, and
milk

The chief symptoms of mfcetious hepatitis are jaundice and en
laigement of the Iner Others which also acem frequently may
be the cluncal indications of nfeetion, gastiomtestinal dis-
turbances, and nutnitional deficiency states  Capps and Barher
suggest that the basis of treatment lies m bed rest and diet
therapy  In addition, the patient should avoid all other factors
that might myure the liver further  They suggest a high pro-
tem, lugh earhohydiate, and modcrate fat diet, this might be
distributed as 200 gm of proten, 300 gm of earbohydiate, and
65 gm of fat Others have suggested a diet regime similar to
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the one outhmed m Table 105 Although the patient may re
cover from the acute stage of infectious hepatitis, he usually
must remam on the diet mentioned aboie for several months at
least Many mdniduals, even though appuently cured of symp
toms, find 1t necessary to be cautious i then use of fatty foods,
aleohol, and condiments lest the condition recm

The gall bladder correlates the secrefory activity of the hiver
with the aetivaty of the gastiomtestinal tract It stores the bile
elaborated by Iiver cells and releases 1t to the intestine by hot
monal o1 psychie stimulus  Cholelithiasis (stone formation} or
cholecystitis (inflaimmation) may mterfere with the normal fune
tion of the gall bladder, and one disorder seems to bring abeut
the other, although which 1s the cause and which the effect 15
questionable The predisposing causes are bilmary stasis, with
stagnation of the lile, inerease m concentration, and deposition
of msoluble matter Infection may msolve the gall bladder and
the bile

There may be distarbance m bile pigment exeretion, and small
pigment calerum stones are formed m ccitam cases of Jaundice
Upset of the normal cholesterol metabolism may result m the
formation of gallstones, waxy and glstemmng, varymg m size
from a gram of sand to a small hen’s egg, and from one to s&v
eral hundred mn number (94 of all gallstones contamn choles
terol) Stone formation may take place at any age, but 1t oceurs
most frequently 1n women between 30 and 50 years, prrticularly
mn the “‘fair, fat, and forty ’ There 1s no evidence that there
1s a relationship hetween cholesterol i the diet and cholestermt
(cholesterol) in the bile It will be remembered that endogenous
synthesis of cholesterol occurs even on a low cholesterol diet
Roughly, 2 gm of cholesterol are produced endogenously each
day

The attack of gallstones or mflammation of the gall bladder 15
much Dthe ““indigestion’” with loss of appetite, gas, sour taste 1
the mouth, nausea, constipation o1 ciarrhea, sharp pun, fever
and chills Intolerance for fat may be present

The dietary treatment is based on three factors assocrattol
between hypercholesteremia and gallstone (bibary calealt)
formation, normal stimulating actron of fat upon the empty1ig
time of the gall bladder, and the frequent coexistence of hepatt
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t1is  These confhieting factors lead to complication n diet plan
nng and maluutrition may be 1 further clement of eonfusion
Irets low an fat low m cholesterol, and erther high or low 1n
ealorres may be used or diets relatnvely high an fat and choles
terol with ealorie adjustment may be preferred In any case the
protein 15 relatively hgh, 80 to 120 gm, sinee protein as well as
{at has o stimulating effect on gall bladder evacuation Carbohy
diate will supply the remamder of the ealories which must be
low enough to mimd waght guu, since obesity and overeating
are undesirable  When blood cholesterol 13 high, foods rich i
cholesterol (eggs butter, cream and glandulir meats) should
Ne excluded (see table of cholesterol contaiumg foods 1n Chapter
39)  As Twiss nd Greene pomnt out the cholesterol values

TasLe 106

TLLt STRATOVF INFT FOR SOME DISORDERS OF THE GALL BrAviEp

Incinde these foods each day

Miti—1 pint or moro

Veats goultry or fis!—4 oz lean meats fish or poultry (exeept tlos
Tisted below)

C} ecse—cottage cleese chellar cheese used as flavoring if toleratel

Engs—one poached <oft or harl eooked or scrambled m a double hoiler

Bread cereal cercal products—4 or more servings—whole gramn or en
ricted breat or cereal rice spaghetti noodles ard maciromi

Potato~1 serving or more {exeept tl oze listed below)

Tegetable green leafy—at least ane serving (exeept thuse histed telow)

Teqetable ot] er—one or more servings (exeept those Distel telow)

Frutt ertrus—at least one serving as frmt juce or fruit

Frnt ot er—at least one serving as fruit juwee or fruat (except those
Tisted below)

Fat—hmtel amounts (will vary)—butter fortifiel marganne 20°¢
cream vegetal Je oils shortening,

Usseclta cous—coffee tea carlonatel teverages cereal beveriges gelitin
deaserts e cream puldugs cikex  ookiex eustard an molert
tion  angel food cake stertets elew eculy cmdy nade watl
fruit  sugar syrups jame jellies lerte s lts  pickles relisles
vinegar spices In moderation pravy (if skimmel)

Omit these foods

Meats poultry fis) ~}acon fatty or fr1 1 neats 61

CJ eeses—all not 1sted al ove

Fggs fned

Dreads ceveal (creal products—io restn tio s

Potato—friel or jotato chips

Tegetable— gasforny f  vepetatl  sul ax wlf vt ogrions rute
bagas green }ojpers dn 1 Wil ore Bruswl qrouts u
cumbers rahiTes turmys 1ro Nt

Frutt—avoeada raw spples melors

lat—leary cream

Miscellaneous—desserts 1igh £t (pastries some pnddings), nuts
it Iy male with nuts 7ich ¢} ocolate canly
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availnble leave much to be desired There 1s need for greater
aceuracy 1 distinguishing between the types of sterols present
n foods However, this 1s the best hist available at present

When the gall bladder s sluggish and neither fat ntolerance
hy percholesteremin, nor stones exast, a high fat cholesterol intake
1s of value These substances stimulate the formation of chole
cystokmin, 2 hormone which Ity and his co workers have shown
to produce gall bladder contractions Therefore, the diet should
contamn a generous amount of protemn and should be high or low
m fat depending upon the type of gall bladder dysfunection
The diet should be adjusted enlorically to the nutritional need
with earbohydrate The vitamin intake may need supplementa
tion dependmg upon fat miake and absorption, and the amount
of Iner mvolvement Minerals should be adequate The diet
should be nonuritating and should contam only easty digested
foods The bulk should be adjusted to the condition of the rest
of the mtestmal traet A “‘lary’’ colon 1s frequently 1ssocrated
with gall bladder diseases (sce Constipation, Chapter 392)
Smaller and more frequent meals are preferred when chole
cystitis wnd other gastromtestinal disturbances exist  Hypo
aeidity or hyperacidity may require consideration T'requently,
a ciet which 1s 1estricted m fat to approsnimately 40 gm 15 pre
seribed  An 1llustrative diet meeting that preseription and ad
Justed from the normal diet (Table 74 Chapter 27) 1s meluded
i Table 106 The diet may be further 1estiicted as to the kmd
and distrabutzon of 1ts fat content

Review Questions

What important functions doee the liver perform in the digestion and
utilization of food?

Approximately how much protein per kilogram of body werght should 2
dret 1n liver disease contain?

How should the carbohydrate and fat in the diet be distributed?
What other factors should be consmdered 1n planming a diet for a pt
tient with hver disease?

What 18 the role of vitamms m diseases of the ver?

W hat 1s the function of the gall bladder?

W hat difficulties may interfere with 1ts normal functiomng?

What are the symptoms of inflammation of the gall bladder?

What types of diet may be helpful in treating 2 patient with gall blad
der difficulties?

[E—
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Suggested Projects

Pian a dict for a patient, a 1% year old man, with nfections hepatitis
What are the ditheulties vou encountered mm meeting the diet preserip
tion? What foods ean vou inelude 1n the menn that may overcome hiz
posable anarexial

Plan & diet for a patient, o 45 year 0ld weman, who has been placed on
a restricted fat remame  She 1 worhing and eats her lunch away from
home What are the problems that she might teet in adhening to the
diet? How mav they be sotyved?

Adjust vour own menus to the one suggested in the preceding pages
for restriction of fat  VWhich foods would you have to ehmnate from
vour diet? Woull it be difhcult for you to do sof Are they foods
that vou particolarly hike or would vou net objeet to omitting them
from your menus?



CIIAPTER 38
DISEASES OF THE KIDNEY

Disorders of the hidney 1ange from acute and clironie
wnfections to degeneration of the nephions and metabolie
disturbances of salts Most conditions require adjust
ments of one o1 more elements 1n the diet Chief among
the modifications are protein, sodium, and flud In some
nstances, 1t 1s necessary to restriet foods 11¢h n organic
salts or to choose foods that will render the urine erther
acid o1 base The extent of adjustment 1s governed by
the disease and chnieal eondition of the patient

In order to undetstand the dietary ticatment effective in dis
eases of the ulnary traet, a summary of the kidneys and themr
functions 1s 1 order A brief 1eview of kidney function 1s pre
sented i Chapter 15 It will be remembered that the kidney
excretes waste products 1n the urine, plays a magor 1ole i the
regulation of the acid base balanee of the body, and maintans
normal composition of the blood Detween 1 and 2 hiters of urme
are normally excrcted daily The kidney 1s mdeed one of the
ital organs which, when functioning normally, mamtams the
body 1n a state of health

Nephritig

Nephritis o1 Bright’s disease 1s a genctal term used to desig
nate altered kidney function dune either to inflammatory process
o1 to degenerative change The classical deseription of the
general condition was given by Richard Bught (1789 1858)
1827 e desenbed the dropsy, albwminous urine, and other
related pathological conditions seen i this disease Since then
the terms Bright’s disease and nephritis have been synonymous
Attempts have been made to classify or to differentiate the types
by mdicating the location or type of lesion, such as glomerulo
nephritis, nephroselerosis, etc  The nephritic condition may be
subacute, acute, or ehronie and 1t may be comphented by edema
uremia, hypertension, and gastromntestinal distur bances

Glomerular nephritis (acute hemorthagic nephitis) 1s an
flammatory disease that affects the glomeruli It has an acute

494
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enstt with hematurnia in vanang degrees protunum edemn
hpertension and wsually mtrogen retention It may exist n the
acute latent or chrome stage Melester pomnts out that one
of the hazards of the disease 15 the fact that it may subside into
4 Iatent stage which results i false secunmty sinee 1t may last
for vears onlv to flare up agam  The condition often follows
<treptocoecus mfection as an aftermath of tonsillitis or seavlet
fever by mvasion of the mfeeting orgamsm mto the kidneys
Tt 1s essentindlly 4 disense of youth  Seegnl and has assoentes m
therr studv  found that 50 of the patients were under 10 yenrs
of age and T0% were under 20 years

The diet 1 the 2eute stage which 1s frequently accompanied
 nauser and vomitmp 15 usually hmited to earhohydrate
prdded frumit yjmices  Trom this the patent progresses to the
milk diet and 1 gradual change to low sodium soft diet whieh
at the end of ten davs may gradually approvimate the normal
diet  The Karrell diet so frequently used mn ncute nephritis 15
an entirely milk diet It eonsists of 800 c ¢ of milk given as four
{feedmnps of 200 ce each Tt provides 550 calores 26 gm of
protemn 40 gm of carbohydrate 32 gm of fat 16 gm of sodum
chloride and appronimately 800 ¢ ¢ of water

The total fiwd intake unless edemn 1s present shonld be ade
quate to render the dissolving of the urmnary solds easy If
edema 1s present hquids must be restrieted to from 800 to 1000
ee and sodum ehloride to about 3 gm or less  Sodium restrie
tion 18 necessary only when edem 1s present  Sce Table 106 for
sodim eontent of foods

As quickly as possible the protem mtahe should 1zun retch the
Jevel of approuimately 1 gm per kilogram of hodv weight {for the
adult 10 of the desued calorie mtake) n order that the body
protemn stores may be protected Dunean believes that most pa
tients will hive progressed to 2 full diet with the possible exeep
tion of the sodium content by the end of the seecond weck

In acute nephntis then the it 15 directed toward the
wediate relief of the hudney  eilonie 1puement e normal bal
anee of food constituents bang 1gnored 1nasmuch as the con
dition 15 of short dwation  However s soon as possible the
dict should he restored to noumal levels
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When the condition becomes chromie, the nutrition of the pa
tient 1s an mmportant consideration Hatrop beheves that from
the dietary standpont, chionie nephritis 1s a wasting disease
and that mamtenance of mitrogen equulihritm 1s essentinl The
dietary ecalenlation, therefore, should be based on preferred body
weight rather than on actual weight The nutritional condition
of the patient 15 important, and, since adjustment 1s made neees
sary by the deranged kidney function, compensatory provision
must be made to prevent a defictency from oceurring If obesity
1s not a faetor, the normal caloric intake should be allowed If
the ealoire mtake s below requuement, protem will be utilized
for energy purposes unless fat stores are available Tlus 15 un
desirable

In jears past, diastze protemn 1estizction was practiced This
led to protein deficieney which was harmful Protein must meet
the normal needs and 1t must also replice the albumin lost i the
utne—7from 1 te 15 gm of protein per kilogram of body werght
Thus, from 75 to 100 gm of protein ate needed daily and some
chnicans recommended 150 gm  In determimmng the diet pre
seription for eluldren, the protemn should supply approxmmately
15%% of the desired caloties (see Chapter 20) at the normal level

If there 1s interference with the normal exchange of flurd be
tween blood and fissue spaces, and the flmd 1n the tissue spaces
15 abnormally high, a condition known as edema (oedema) evsts
This may be brought about by several conditions A low serum
protem level mn the blood results in a nephrotic edema, when
the blood protemn falls below 495, edema neuly always appears
An inerease n capillary wall permeability—nephritic edema-—-
and an Merease m pressure withm the caprliimes, caused mn part by
an inerevse I \enous pressure W hich 1esults from ympared heart
action, produce a cardiac edema DLdema may also result from
failure of the body to dispose of salt normally, and from nutr
tional deficiencies—defierency edema o1 war edema

The 1elationship between soditm and edema plays a role yn many
diseases (see Chapter 13) Drastic 1estriction of sodmm may be
etremely detrmmental and excess amount may Ithewise be detr!
mental, hence the logieal plan 1s to meet normal daily need
even though theoretically very low mtahe may be desired 1
edems 15 present, restrictton of sodim ntake to maunienance



DISEASFS O THT TIDNTY 497

level 1s mdieated  1his ean he aceomplished by the sumple ex
pedient of using only moderate amounts of sodiim chloride
coohmg adding no eztia salt 2t the table and 1y omatting all
salted foods These preenutions will reduce sult intake to ap
proumately 3 gm  which 15 2 mimmum ntal e Some chimeians
recommend that the patient so1l meat aud vegetables for 1p
prosamadels twents four hours to remove sodim  Thig ean re
sult m 1 highly unpalatable diet deficient in other essential min
erals  In addition sueh a diet ean produce anorexan wn the
patient

\ewburg sug..ests that an ne1d ash diet 15 effectine 1n reducing
cdemt through withdrawal of sedium from the tissues San
sum on the other hand feels that an aexd ash het renders the
work of the hudnevs more diffienlt and for this rewson prefers
a predommantly bLasic diet The general eonsensus is that a
shightly alkaline ash 1s optimum (as 1 normal diet) except
where speeific alteration 1s needed to combat stone formation or
mfection (sce following discussion on urolithiasis)

Anemia 1s frequently 2 eomplication and foods rich in iron or
n substinees essential to blood regeneration shonld be planned
ITowever 1t has been reported that such anema 1s not improved
by lnver or wron thervpy and that m many ¢ases long periods
of diet restriction may have been 4 contributing factor

Uremia appears when function impaurment 1s so neute that
accumulation of waste producets tikes plice w the hody due to
renal msufficieney (nability to exerete waste products) When
this oceurs radieal adjustment 1s agmin necessary  I'rue urema
15 characterized by depression drowsmess and lethargy and
finally comn Headache nausea and vormtng further compl
cate the condition There 15 retention of uiine and aecidosis
Protem therefore must be 1educed to o low level and acidosis
must be coml ated by the usc of sugir padded fimt Juices Ihgh
flmid ntake unless cneunlatory disturbances counterindieate
should be the rule

Nephrosis

Nephrosis 15 1 degeneritive type of Bught s disease rather
than an mflammatory prociss in which the changes re confined
to the tubules Neplirosis 1s insidious n ats onset and usualls
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follows an infectron or an mtosication Tt 15 characterized by
profuse albuminuria, lew serum protemns, edema, lowered basal
metabolic rate, and anemia Hypertension and urine retention
are not charactersties of this eondition  Nephrosts may oceur as
2 stage 1n the course of some cases of chronie glomernlonephritis

The symptoms of the disease indicate the dietary treatment
High protein mtake, up to 2 or 3 gm per kilogram of body
weight (20 to 30% of calories), 1e, normal requrement plus the
amount lost m the urine, merease i earbohydrate level, and
sodimum restriction, characterize the diet plan At times there
may be a high fat and cholesterol level m the blood, Iipoid neph
rosis If this occurs, dietary fat must be restricted It 15 be
lieved by some that hipord nephrosis 1s not a tiue kidney disease
but 15 due to general metabolic disturbance

Nephrosclerosts

Involiement of the citenlating system, as well as reduction of
renal function, results mn nephrosclerosis, or arteriosclerotic
Bright’s disease It 15 a vaseular disease, which in its latter
stages 15 accompanted by impawrment of the kidneys The symp
toms 1nelude arterial hypertension, caidiac hypeitrophy, some
protemuriy, vague digestive disorders, and headache Later, as
the condition adsances, the heart beeomes greatly enlarged, and
symptoms of myocardril mncompetency appear Finally, mtrogen
1etention and eye (retinal) changes become mamfest At the
end of a long course death usually results, from circulatory
failure rather than from renal insufficiency The diet adjust
ment consists of an adequate diet of simple foods as suggested
m Chapter 27 This diet 15 freec from highly spiced and rich
foods that may result m digestne upsets Salt should not be
exeessive, but reduction 1s not necessary

To summatize the dietary adjustments 1n the several types of
renal disease, the following points must be kept in mind  When
mtrogen retention 1s excessive the protein level must be reduced
When there 1s nerther 1etention nor proteinurar the level should
be that of the notmal dict but when albummnutia 1s present, the
protein must be mereased as coripensation

When edema ocenrs sodium intake should be ieduced At
other tumes there 1s no need for restriction When edema or
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cardiae nsuficieney 18 present, mitation of water 15 neeessary
1f theee are absent, the mntake of water may be governed by
thirst
Lamsy 107
Trrvsmatng 40 Gravt Protiy Dirr

FOOD 1 AMOUNT
cup

oz
servings

\Tilk, whole 1
eat, poultry, fish 2
Bread cereal, cereal | ro Juets, whale 1
gram or enrichel

Potata cookel 1 small
Iegetalt le, green, Jeafy 1 serving
Vepetalle other 2 eersangs
Fruit, eitrus 1 serving
Fruit, other 2 cervings
Rutter ot fortaficl marpanne oila Aa desre 1

1tel from Iisle Diet (Tatle "4) This diet tlan §s lower than the

Recommen bl Allwances for o .5 year o]l woman In protein ealclum  jron
thiamine ribofiasin ani niacin

In the presence of high blood fat and blood cholesterol, the fat
ntake should be Iumted to a low level Otherwise the diet should
be adequate as to ealoties exeept 1n acute stages o1 where weight
10ss 1s desired  the dict should have a somewhat higher than
usual level of ¢nrhobydiate It should meet the normal need for
yitammns be free of high spreng or condiments or any constit
uent which may be wrritating The diet <hould be adjusted (un
less contramndieated) to leave a neutral or shghtly alkaline ash
A diet Ingh 1 protun may be found in Chapter 27  The details
of a diet restricted i sodium are given mn Chapter 39 An illus
trative diet which 1s low n protum 1s included i Table 107

Urinary Tract Infections

Pyehtis, mflammation of the pelvis of the hidney, or pyelo
nephrosis and eystitis, mnflammation of the bladder, are all in
feetions of the uimary tract Tiecatment 1s directed toward the
ehmmation of the infeeting orgamisms Loremg fluids and al
teration i urinary pl are of value  These may be brought about
by adjustment i acid base halance and by the use of the heto
genie diet, which 1s also aud ash  This diet, as pointed out under
Epilepsy, Chapter 32, 15 difficult to follow

Recently the sulfa drugs, sulfamlanude, sulfapyridine, ete,
and mandehe acd have largely superseded dietary adjustment,
although there 15 greater effectiveness when dietary adjustment
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1s also made This 1s especially true when mandelie acid 1s ad
muustered The object 1s to mecrease the acadity of the urine to
the point that infeeting orgamisms eannot grow An aedity of
appronamately pII52 (55 to 5 0) seems effectnie

Supersaturation of Urine

Under the mfluence of the colloids of the urne, greater con
centration of salts 18 possible than i a sumple water solution
‘When there 1s mnterference with this physiochemieal equilibrium
preeipitation of salts can oceur, but this 1s not a disease eond:
tion It 1s a metabolic disturbance A number of salts may be
so affected

Phosphaturia occurs when phosphate erystals are thrown out
of solution This results 1 a milky, eloudy urine and frequently
oceurs 1n nervous tension or nervous upsets Treatment consists
m queting the nteives, the mngestion of an aeid ash diet to fivor
phosphate solution and a diet low i ealetum, which also tends
to mncrease the solubility of the phosphorus The diet naturally
should be low in phosphotus Caleium poor foods, such as meat
and cereals, should replace milk, eggs, and green vegetables s0
far as possible, without mnterfering with adequate nutuition

Oxaluria indicates that caletum ovalate ei1ystals are bemg pre
cipitated  This may take place m erther an acad or an alkthne
urme Toods rieh 1n owvalites spmach beans, tomatoes figs
strawberries, potatoes, plums cocon chocolate, and tea should
be avoirded Bread, muscle and glandular meats contan some
ozalate and should, therefore be eaten in moderation Foods
contamning little or no oxalic aeid, such as dany products fats
rice, peas cabbage, asparagus, mushrooms, apricots, grapes, and
melons, should form the greater part of the diet (see Appendin
for onalic acid content of foods)

Urates, when deposited, result in a condition hnown as ura
turia  The preeipitation takes place mm acid urme The render
mg of the urine alkalme and a deereasc 1 urie acid (purme)
ntake are effectrse m controlling the conditton The ehmmaion
of uric acid requires omission of all glandular meats, whole grumn
cereals, certain vegetibles, ete (see Gout)

Cystmuria, as the name mplies, 15 a deposition of cystme
Under ordinary circumstances, cystine 1s destroyed and appears
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only m minute traces i the urme  In such conditions the urine
<hould le rendered alkaline and sulfur nch foods should be
curtmled  Milk shonld te the elnef souree of protemn smeet 15
Igh i biological value and low m sulfur ¥ ggs may be nsed
moderation  Meats shonld not be used at all  Oceasionally the
mctabolie distwil anee may be such that other ammo acids may
ilso appe i m the urine

Alhaptonuna is & disease m whieh the mtermediary metabolism
of protan m the Iner 1< distuthed  The urne becomes dark
upon standing due to the presence of homogentisie 1e1d which 19
dcrnved from the immo 1eids tyrosine and phenyInlamne  There
fore these acids must 1o restiicted  Proteins i general should
be redueed to muntenance level Milk cheese and eream are
mnportant soutees of tyrosme and should therefore be restrieted

Renal Caleull (Urolithiasis)

W hien exeessive preapitation of urates ovalates or phosphates
ceeurs  stones  mav be formed in the kidney  These are usu
ally ecml mations of all thiee salts but with one salt predominat
mg  Infeetion and deficenes of vitamm A e probably causa
tne Symptoms of utamm A deficiencey ean usually be shown
to encxast wath stone formation The dietary treatment will de
pend on the type of stone and the associated symptoms  Dietary
changes suggestc 1 for «xalurin phosphaturin ete  are applieable
to stones as well - The pIT adjustment may be dictary and chemo
therapentic High vitanmin A mmtake 13 important here as in all
infections of the urmary tract  Dietary history frequently will
sh w that 1t restietion has exasted which means that vitamin
A madequiey has permitted ehanges m the epithelral tissue hin
mg the urinary tract  Inadequaey of vitamins € aud B also pre
dispose to infeetron  Tao high earbohydrate ntake and pro
longed wse of mineral water endoerme disturbance and Jidney
malformaticn arc a1l eontiibutory eauses of this condition

Cystimurit and alkaptonun are somewhat hereditary 1 oc
currence  This 15 not true of other types of stones W hile stones
may oecur at any 1gc about 50% appear between 30 and 50
years of nge and shghtly more often 1n the male  There may be
countless small stones the size of a pin pomnt, or large stones
even as large as an orange
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TABLE 108

EACESS OF ACID FORMING OR BASE FORMING ELEMENTS

EXCESS ACID OF BASE IN TERMS OF NORMAL
SOLUTIONS
ARTICLE OF £OOD PEK_100_GRAMS PLR 100 CALORIES
ACID (CC) | BASE (L C) | ACIb (CC ) | Badk {CC)
Almonds 1238 186
Almonds 1178 176
*Apples 376 598
Asparagus 081 365
Bananas 556 562
Beans, dried 2387 692
Beans, dried 1158 336
Beans, Lima, dried 4165 1208
Beets 1086 2357
Cabbage 434 1376
Cabbage 710 2251
Carrota 1082 2391
Caulifiower 533 1748
Celery 778 1217
Cherry juice 440
Chestnuts 742 319
Corn, sweet, dried 595 17
Crackers 781 195
Currants, dried 597 185
Eel 989
Eggs 1110 755
Egg white 524 952
Egg yolk 2669 708
Fash, haddock 1607
Fish, pike 1181
Lemons 545 1232
Lettuce 737 3869
Meat, beef, lean I 13901 1210
beef, lean II 1005 874
beef, lean 12 00 1044
beef, lean 13 67 1189
chicken 1701
frog 10 36
pork, lean 1187
rabbit 14 80
veal 1352
vemson 1583
Milk, cow’s 237 344
Milk, cow’s 126 183
*Muskmelon 747 1882
Oatmeal 12903 323
Oatmeal 1063 266
*Oranges 561 1094
Peaches 504 1220
Peanuts 39 070
Peas, dried 707 198
Peas, dned 336 094
*Potatoes I 719 863
*Potatoes IT I 55
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TAnty 105—Cont’n

EACESS ACID OK BASE IN TERMS OF NORMAL

| 01 UTIONS
AFTICIT OF pOOD | TFR 100 Crass TFR 100 CA10I1ES
| ACID (€C) | BASF (CC) | ACID (CC ) |BASF {LC)
'otatots TT. 9.
Prunes ! 214D 805
T'runes ~555 843
Radialies 2197 979
*Rataina 2168 v 87
Raspherry Jutee 191
Pree 1 81 115
Rice 11 708 205
Taee 813 242
Turmp s 268 686
‘Turnipa 6 R0 o041
Wheat, entire arc 395
Wheat, entire 1230 317
Wheat, flour ne | 270
“Tave born £ant oxporls nally Ty Blat eraick to be purtieully eftective
fo i i e actiey o't e
lert Twced fr - <t omn 1n and € cttior 3 Mol Chem 11 371 1012
oL N b Slerman amy e Jourant Dr Sherman o gra anting ‘pare

mission” writes  In using these fgures it stoul | be qulte ctear that they are
urrive! at by e deations from the analyees which calculationa involve as
sumptions =) that ¢ fgurcs sboull e taken only a= general guiltes — Tiese
fEutcs are however of Sniue in 6 usting urinary pil by means of dlet

The presence of a stone brngs on vague discomfort n the
region Just under the nibs m the back and about 2 inches from
the spinal columm  1Ths 1y accompamed by tenderness and a
dismelmation to move  Sudden sharp hmifelike pamns, radiating
down around the lower part of the abdomen may occur  Urine
1s seanty, but the desire to wrmate 15 frequent  Blood may be
present an the urine as the rosult of trauma to the uwreter from
the stone  When the stune has passed mto the bladder, the pam
ceases  Inasmuch as the stones may form at mtervals all pos
sible dictary adjustment should be made and continued as pre
ventne measures  While dietary adjustment does not always
bring about the dusned rosults a ibaral water ntake, ehmma
tion of possible eaunsatine food fictors mmereased ntake of vita
mins A, B, and C ehimunation of fou of mfection, and avordance
of mfections, m addition to observance of the general rules for
good health and hygene should be included as pait of the treat-
ment

The benefit dernved from erther an alk ine ash ot an aeid ash
diet 1 renal ealeuli 15 a subject of contioversy Table 108 hists
foods which contam excess aed forming and base formng ele
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TABLE 109

Foods INCLUDED AND Encrupep IN Hicn Acid Asni DIET FOR Bisic

UBINARY CALCULL

TYIE OF FOOD |

FOObLE INCLUDED

[

FOODS EXCLLDED

Beverage

Cerenl beverige, coffee, mulk not
more than 1 pmt daily, tea

Carbonated bevernge

Bread

Any, with emphasis on whole gram
or enriched bread, except those
hsted under ¢¢Foods Excluded,’’ at
least 6 shees daly, erackers, rolls

Boston brown bread,
pumpernickel, Rusk

Cereal

Any, with emphasis on whole gram
or enriched, 1t least 1 <erving daily

None

Dessert

Cakes and cookies, except those listed
under ‘‘Foods Excluded,’’ cream
or custard pie, cranberry, plum
or prune desserts, custards, plam
1ce eream, plam cereal puddings

Cornstarch pudding,
desgerts made with
frutt other than
eranberries, plums or
prunes, gelitin des
werts, gingerbread,
molas<es cookies

Fat

Butter, cream, not more than 14 cup
dailly  fortified margarme, salted
dressing, salad oil, shortenmg

None m amounts al
lowed

Frut

Cranbernies, plums, prunes, not
more than 1 serving duly of other
alloned fruits

Dried fruits except
prunes, bananas,
rhubarh

Meat, egg
or cheese

Any meat, fish or fowl, meluding 1
egg and at least 2 servings of meat
or substitute duly, any cheese ex
cept those listed under *“Foods Ex
cluded?’

Gruyere cheese, Par
mesan cheese

Potate or
substitute

Corn, homuny, lentils, macaroni,
noodles, rice, spaghett1, 2 servings
daly

Potato

Soup

From fools allowed, broth

Houp from drie 1 beans
OF peas

Sweety

Cranterry or plum jelly, sugar, pea
nut brittle, plun sugar candy

Other candy, honey,
other jam, jelly or
marmalade, molas
ses, syrups

Vegetable

2 servings daily as allowed

Dried bears, beet
greens, dandelion
greens carrots,
chard, endive, kale,
Lohlrabi, Lama
berns, spinach

Mscel
Janegus

Brazil nuts, filberts, gravy, peanut
butter  peanuts, popeorn, <alt,
spices  walnuty

Other nuts, ohwves,
prckles, wminegas,
white sauce

From The Maya Clinic Diet Manual copyright 1954

Co and used with their permission

by the W B Saunlers
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Taeir 110

Foans Incrt pre Axp I xcrenep N Hiew et Asn Divr For Actn
Trnary Cuctty

TErorFOn | PopsINathih [T y0ons FACITDFD
Reverage Carbonatel leverage, cerenl bever  None

age, coffee, mlh, at least 1 pint

Ay, ten
Nreat Any, with emphaais on whole grun None in amount allowed

nr entiel 1, not mere than 3 slices
dly, crachers 1f substituted for
Areal, volle

Coreal Ay, with emphasia on whole gram  Noue in amennt allowed
or enruhel not more than 1 eup
daly
L VO O U
Teweert Cikre #n 1 cooktes contailing jormil Plun ethes and conk
tel fruit or nute  eornstarch pni 1<, phin cereal pud
ding duseerta male from permnt dings, cranlierry,
11 frote  gelatn desserta, plun plum, or prane des
100 eream  tlh desserts serts, enstards
Fut Thitter “ercum fortihe 1 mrganne  None
salal Ircsang  silid ml, shorten
g _ [
Frat Y entrus frat or ymre and ot lewst 3 Cranberris, plums,
cervngs of othir frt Iuly with prunes
emphawis on dr 1 fruts exeept
promes L _
Miat egg or Anv meit fieh fowl or ehecee bt Nonc in amounts al
cheese not more than 1 (g and 4 ounies Jowed
of meat or <t shitute Inly
Potato or Potato at loust once duly Homuny mararom,
eul stitute novdles rice,
o spychettt
Soup Wy et thow tontwining Farley  Tlockened eream
flour ncodies rie or spaghetty <oups woups with

Barley noadles, piee
or spaghetts

Syeets Cundy  honey  jam, )dly and mar  Cranberry or plum
malade except those listel unfer  jelly

““Fonda Fxeluled ' molaases
sugar  gyrups

Negetalle At lewst 4 =ervings duly Corn  lentils
MiseeDancous Almonds, chestnuts  cocoanut ol  Flour gravy, all nuts
mes pt kles salt spices, vinegar exeept those listed

m ‘“Fools In

cluded?’, peanuts,

popeorn _ wWhite stuce

¥rom The Mayo Clinfe Diet Manual copyright 1354 by the W I Saunders

Co ant wsel with thelr purmission
ments  In some eascs daily menus are caleulated for the patient
from tables such as thesc  Others prepare diets whieh will pro
duce either excess aexd or hase m the urme, and from these diets
the daily menus are planned Tables 109 and 110 illustrate such
diets
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Review Questions

What diet 1s often preseribed for a patient with acute nephritis?
What constitutes the diet and what are the underlying prinerples?
If the diet 19 not well tolerated, how else may nourishment be given?
1hat should be the flmd and sodinm 1ntake 1n the diet for acute nephritist
That are the factors that govern the protemn intake in chromie nephri
tis$ Explam

What 1s the importance of calones in chronic nephritis?

That dietary measures must be instituted :f uremia appears$

What 1s the diet plan 1 nephrosis? Nephrosclerosis?

What dietary adyustments may be effective 1n causes of pyelitis and
cystitast

Precipttation of various salts i the urine may oceur What food
testrictions should be made 1n the following phosphaturnia? oxalura?
uraturia? cystinumnal alkaptonunat

If there 1s excessive precipitation and kidney stones are formed, what
are the dietarv indications$

What role does vitamin A play in these conditions$ Vitamins C and
B?

Suggested Projects

Plan a day’s menu for a 12 yearold boy with chrome nephritis Did
you have any difficulty in planning foods that would be appetizing to
him? Does your menu meet the nutritional needs of a boy that age?
Plan a day s menu for a 10 year old girl with nephrosts What are
the foods that children particularly enjoy that you had to omit from
this diet? That foods were you able to include that are appealing to
children? Do you think that a ehild suffering from anorexia would
consume a diet sumilar to the one you planned? What can you do to
encourage her to eat?

Plan a day’s menu which meets the nutrtional needs of a 45 year old
man who has been placed on an acid ash dret for renal ealeull It 13
necessary for him to eat his lunch at 2 lunch counter What aiffi
cultzes would he encounter 1n following his diet while he 15 away from
home? What adjustments could he make so that he will be able to go
out socially once or twice a weekf



CHAPILR 39
CIRCULATORY DISTURBANCLS

Cardimvaseul v dise s are responsible for 60O 000
deaths per vear v the United States Dietary modifien
tion 15 used ¢xtensiely n the treatment of the different
disorders  Reduetion m hody weight may be the mihial
constleration A« the eanses for the varions heart con
itrons are unknown the diet 1s planned to bring ahout
2 symptomatie rdief  The diet may be modified m eal
orte fat chalesterol and sodinm content as well 1s lum
ted to speerfic fcods depending on the partieular dig
order and the con ition of the patient

Dhiseases of the Tiiney and discascs of the emrculatory system
are so mtimatdy eonneete ! that one eannot be discussed withont
reference to the otlur  Malfunetion of either soon results in
comphication witlan the «ther  The 10le of the heart needs Iittle
comment It 1s th pump that sends the blood throughout the
bedy on sts mission of food supphy and wAaste colleetion  The
heut may not funstion nmally  tharde may be ehanges m the
artertes or vemns  The Tidnoy mny not «ffectively 1emove the
products mtendcd for urmary ¢xerction  The mnterrelationship
15 obvions and complications m 1y one condition frequently re
sult from associitim of cther factors

The foree with which the heart contr wts 15 1t expels blood
m1y be metsured A measurement of blood pressure 1s 4 common
procedure  Wath the sphygmomanometer (the blood pressure
aiff 55 an example) 1t 15 possible to determimne the amount of
pressure needed to bloek the passage of blood through an autery
This systolic prossure represents the tension to which the blood
vessels are subgected under the full foree of the heartbeat as the
heart eontracts  As the pressure s teleascd and the blood agun
flows through v seeond pressure leve] 1s determed the diastohe
pressure or munmum stran put upon the arteries  llus s the
deerease m foree of pressure 1s the heart dilites or ats period
of greatest relaxation  Any abnormality m the heart o1 mn any
of the blood ewr1ymg vessels will be 1efleeted n these pressure
values  While systolic blood pressure varies with age sex gen

507
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eral health heredity characteristics, time of day, eating hahts,
chimatie conditions state of mind, ete, certain average values
can be assumed Woley’s values for systolic pressure are grven
below

dge Average Systolic Pressure
15 30 122
3140 127
41 50 130
5160 132

The heart 1itself may suffer functionally or organically, and
vanous pats may be affected the periemdium or outer covering,
the myocardium or heart muscles, or the endoeardium o1 mem
branes lining the heurt

In many instances 1t 1s desnable to reduce the work of the
heart If the patient 19 obese, reduction m body weight should
recewve first consideration in 1eheving eardiac stramm  McLester
outlines the disadvantages of obesity as fourfold Turst a lick
of balance between the body mass and the heart strength, an
undesirible condition even when the integiity of the heart 1s un
mpaned Second, the heart may be the seat of abnormal fat
deposits on the suiface and between the musele bundles This
condition naturally decreases muscular effictency Third ac
cumulations of fat m the abdomen may limit fiee movement of
the heart T'ourth atheroselerosis which fiequently accompanies
obesity may miolve the coronary artery which supplies the blood
to the heart muscles Obviously 2 reduction m the weight of
the obese person 1s desiable, espeeially 1f he suffers from some
form of cardiac impantment

In the patient with congestiye heart failure the elevated basal
metabolie 11te must be lowered A reduction of the total calorie
mtake 1s frequently the imtial therapy In some mstances the
Karrell Diet (see Chapter 38) 1s recommended for the first 24
or 48 hours The diet may then be modified with the addition
of such foods 1s cerenl frmt jumices soft cooked eggs toasted
white bread puréed vegetables gelating custard and pudding
Others suggest using approximately a 400 calorie diet mtially,
and still others recommend an 800 calorie diet Of course, the
vatamin and mineral content of such regimens should mert con
sideration  Benefie1nl 1esults have been 1eported by using &
1,200 calorte diet
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Landernutnition brought about Iy a subealonie diet has been
thcught responable for sueh mprovement m the patient wath
congestine heart fulure as a drop i both <vstohe and diastohe
blood pressure 1 deerease m the wize of the heatt and an n
crease i the Dlood flow By lessening the burden of the heart
s efficieney 1s mproved  VMelestet and Darbn pomnt out that
even the eardine patient who 15 not obese may benefit from an
undernutrition regimen

The rcduetion dict <hould be planned to be entirely adequate
to muntmn good nutrition while a slow steady waght loss 15
brought about  Glucose has benefienl effuet on the myoeardium
and a high earbohvdrate diet 15 therefore mdieated  Taberal
vitanun B, s reeommended or better the use of the entire com
ples anasmuch 18 at has been henefieial 1 the eardie ehanges
aecompanving pallagra and experimental data ndieate the im
portance of the svnergistic (working together) action of the
sitamins of the BB group  There 18 also evidenee that sitamm C
Is something to s with mycendial health Protan must be
wequate m order to spare tissuc protan Tow setwn protein
W not uncommon n the lattar stages of cudiac dysfunction
Diname aetion 15 nt desited and thaefore adequate but not
oveessive proten s mdicitad  The dict must be planned to pre
vent digestive upset and flitulonee  thercfore readily digested
foods are gnen  Curtulmant of fat 1s 1dvised m the interests
of rapid gasttie (viuition Smnil froquent fecdings may be
desirable rither thin the custom iy thice meal sehedule

It m1y be ncecssary to mstitute measures designed for the pre
tention or ¢hmmation of tdema Wohl indie Mes that a diet low
m sodium and aeid ash wathout the restriction of flmd mtahe
(which was previously preseribed) s effectine n trenting edema
Foods low 1 sedmm are disensscd m the following parngraphs
under hy pertension

Atherosclerosis

The exact cause of atheroselerosts 1s net known  Ietedity and
constitutional predisposition would scem to ply a put, but, in
any event the eirculation 1s impanred Vel ester and Daiby sug
gest that 1t has ats mecption m clldhood md that after adoles
cence 1t 15 present 1n some degree mn almost ¢veryone  Confuston
often exists Detween arteriosclerosis and ntherosclerosts  Ar
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terioselerosts 1s a pathologieal condition which 1s characterized
by changes 1n the blood vessel walls such as exeessive growth of
connectine tissue 1 the museular layers or the abnermal depost
tion of extraneous material within the mner layers of the artenal
wall  These changes which ate believed not to be 1 part of the
notmal aging process result mn nurow rigid blood vessels This
condition 1s often referred to as hardening of the arteries

Atherosclerosts on the other hand usually refers to that con
dition 1 which cholesterol 1n combination with fatty acds and
protemn are deposited in the mner layers of the blood vessels
In contrast to arterioselerosis nnd atherosclerosis normal agmg
1s characterized by « loss of muscle tone and dilation of the blood
vessels

Recent research has focused attention upon atheroselerosis
Studies have been dnected toward gamming an understanding
of the primary eause for the depositions deseribed Athero
seletosts has been produced evpermentally mn animals notably
11bbits and dogs by 1epeated large doses of cholesterol How
ever many have mmdieated that 1t 15 treacherous reisoning  to
extend sueh findings in experimeninl herbiiorous ammals to
omnivorous human bemngs

Some reseirch indieates that there may be a relationship be
tween hypercholesterolemia and atheroselerosis  As Gofman
pomts out  the nuttitional problem 18 to determmne what role
nutrition plays m the control of serum li;d levels 1egardless of
how the serum hpids are desetibed

There have been two major approaches recently 1 the dietmy
treatment of athetoseleroms One approach has been directed
toward the reducton of the overweight patient who has 1thero
sclerosis In some cases 1t was noted that these patients had
high levels of serum hpids Some of these patients benefited
from the corrcetion of overweight that 1s the level of serum
hpids was reduced Ilowever m many patients who were over
weight with clevated serum hipids the serum hipids were not
teduced when the patents lost weight Many overweight md
viduals do not have 1 high level of serur hpids nd many normal
or underveight mdniduals are found to e a sumilar Tugh
serum liprd level  Thus while overweight may be considered 2
contmbuting factor to elevated serum hipids 1t cannot be desig
nated as a eause and effect 1elationship 1 atherosclerosis
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A second dietary approach m the tretment of atheroselerosis
has been the restrietion of fats speaifieally eholesterol  This
1estrietion has been bised m part upcu the anmial experimentt
von ated m whieh large dosages of cholesterol have heen n
dueed and 1 condition resembling atheroselerosis has resulted
and up n the obscryihion £ somc patients wath elevated serum
hpids which are reduced when the mtake of {at 15 Joweted  Ihe
restriction of fat and dictary cholesterol m atheroselerosis 1%
(ne of the most controyeraal reas m diet therapy today Itas
recogmzad that ehclesterol 16 nct a dietary essential s 1t may
be cvntheszed by the tody  Cholestetol 1s 1 normal constituent
of the blood  Onc of the primary objcctions to the dictary re
strietion of cholesterol s that it is found m so many nutintionally
viluible foods «ggs mlh meats It has heen reported that 2
dict wathont any fats 1t all both vegetable and ammal wili re
dued cholestcrol in the bloe

Tane 11

Cuorrsterol ConTENT oF Foops*
Mg per 100 Gm fresh natenal

MG %

Bacon 3878

Beet 3878

Bramn 2130 3700

Chucken 59 52

Kidney 200 3400

Laver 130 3 400

Pancreas 3120

Pork 46 48

Veal 84 88

Fush 2195

Oyster 215

Salmon roe 2700

Bacon fat 108

Butter 185 340

Codlver ol 40

Fats—lard suet 100 350

Milk cow’s nhole 12

Milk cow s skin 2

Checse 42 88

Egg whole 240 490

Egg yolk 1180 © 150
con prisd 15 e 151 CORIENL £ Gfo0ly 1agk A‘"’v&"”,\"’mn"xé‘f?‘ 135 &g
B el frem, Coole | Nutifion’ Attr & Ret Cl olesterol_is an
Seealso Okey Ints O e M steral Contome of b m i o Bie, frem, plants

tet EXY)
1945  and Mann _Ccorge VDI tary Asp ct: 3
Ptzasang ann ¢ corre V| Ditary dst cts St Chotesterol Metabousm and



512 MODIFICATIONS OF NORMAL DIFT

Many elimicrans believe that there 1s ne conclusive evidence to
date that the mgestion of moderate amounts of foods contrmng
fats and cholestetol 1s sigmificant m relation to the case of
atheroseletosis o1 to the progress of the condition 1n the patient
It has been suggested that perhaps this restriction might take
the form of the elimmation of the foods espeeinlly rich an choles
terol (see I'able 111) and only mild restizetion in the use of the
commonly used foods, such as eggs and whole milk  The choles
terol content of many foods 1s meluded mn Table 111 1t hius been
reported that the average food mtake may contamn approvimately
1600 mg of cholestczol  Many low cholesterol diets may range
from 100 to 300 mg

In summarsy there 1s no general agreement 1n the dietaty treat
ment of 1therosclerosis  This may be due to the fact that the
relitionshap between the food mntake and the cholesterol content
of the bload his not been established In addition, the sigmif
canee of the elevated serum hipids 1s a prmary eause of thero
sclerosts 1v not unn ersally aceepted It has been suggested that
the answer may lie i 1 meehamism which regulates cholesterol
metabolsm which 1n atheroselerosis, 15 disturbed so that ab
normal deposits ocemr  Diets restricted 1 fat or cholesterol con
tent mny o1 may not be presecribed The extent to whieh the
cholesterol content of mgested foods 1s restricted will vary In
many cases the overwerght patient 15 placed on a low ealorte diet
wlich 1s beheved benefieial i 1educing the level of serum hpds
In othet nstanees restoration to normal weight s advised on
the basis of the benefit 1 all eardine eomplications and the reln
tionship to the general henlth and well bemg of the mdnidwl
(sce Chapter 22)

Hypertension

Hypertension 1s not a disewse per se but rather a symptom
which may result from many causes Both the underlying emse
and the hypeitension require treatment Nmety per cent of all
patients with hypertension belong to a group known medielly
as essential hypertension  This refers to 2 condition of chrome
hy pertension of unknown cause or eauses The causes for hyper
tension may be orgamie or functional By organie 18 meant 2
struetwial ehange m the heart blood vessels, kudneys, of other
organs—a change which will persist I'unetional change My
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¢ due to an emotional upset or 1 transitory cause of some kind
Infection and ot esaity are frequent factors

Hypertenston 15 1 condition m which persistent dlevation of
1cod pressure Al (ve wverace occwts A persistent systolie pres
e aver 17016 usually regarded as sigmafieant  ITeart and venal
mvolvement e logeal sequences  Diet theripy 1s mtended to
rehicve the stram on the vessels mvolved  That nuld undanu
trition 1s destrable to attan this end 1s generally aceepted  Ifow
this condition should be lrcught about and how extensive it
<hould be has been a matter of confheting 1dens

Winle the basie epnses for hypertension are as yet unhnown
there are many factors which have been desetibed by Wakerln
a5 contnbutor) Among these are heredity, the condition
scems to appear more frequently i some fwmlies than others
aging the majonty of patients are 1n the 40 to 69 age group
body build hypertension 1s found frequently in the short stochy
sthenie type rather than mn the tall Jean asthenie type mode of iv
mg soealled lugh tension liang has been thought by many to
predispose hy pertension  high protem diets especially diets eon
tumng large amounts of rcd meats  and high fat diets have
been accused as contributing faetors to by pertensive conditions
I xperimentally there 1s httle evidence that these diets are con
duenve to high blood pressure popular epnion to the contrary
Waherlin also pomts out that there 15 mncreasing evidence that
nervous endoerme and renal factors play roles perhaps of vary
mg importanee 1 different patients in essentinl hypertension

There 1s wide variety n the diets suggested for the patient
wath essential hypertension  Some suggest @ diet as well as o
hfc of which the hey word might be 1dentified 1s moderation
Others find that the so called 11ce diet of Iiempner 1s bene
fieral Sl others will restriet the sodium content of the m
gested food to a varying degiee In some cases the restriction
may be deseribed as mild and in others 1t may be severe Agamn
diets that are helpful mn redueing hypertension in one patient
m1y not be effective m another In all cases indivadual pre
seription 1s governed by the eondition of the patient

In the first dictary adjustment mentioned moderate amounts
of sodmm and watcr are allowed  lhe major alteration 1s
i ealonie mtake—an adjusted lcvel adequate to produce and
mamtain the desired weight  1he dwt apaut from ealore 1e
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striction, 1s the same as that recommended in health but with
cach 1tem more strictly held wn moderation In fact, moderation
was the key to treatment Moderation m eating, drinking, smok
g, physieal and mental effort, and emotional stress, the mental
emotional side perhaps having greater emphasis than the dretary
Certainly, there 1s no chmeal eondition 1n which peace of mind,
tolerance, cheerfulness, relaxation, rest, and moderate exereise
can play a more important part The condition of the patient
will determine the degree of moderation and whether this type
of diet 1 beneficial

In the past several years there has been widespread interest
m the ““rice diet ”’ Kempner mtroduced the diet 1n 1940 at the
Duke Umversity School of Medieine In 1944 he published re
ports which described the results of treatment by means of the
rice diet of some 150 patients durmng the previous four years
Table 112 contamns the diet as described by Kempner Palients
have remamed on the diet from four days to thirty months
Kempner, m 1944, reported a marked drop of blood pressure
reduction 1 the size of enlarged hearts (to normal size i most
cases), teduction of edema, and improvement 1n eleetrocardio
gram readings In 1954 ten years after his first published re
ports, Dr Kempner has extended his observations to more than
2,000 patients treated with the rice diet He 18 convinced that
1ts use 1s extremely beneficial in the treatment of hypertension
He suggests further that the diet should be instituted when the
patient can be under chinieal observation

The diet contans approximately 2,000 calories per day, as
gm of fat, 20 gm of protemn, and 450 gm of carbohydrate It
contamns not more than 015 gm of sodum and 02 gm of
chloride One of the chief objcetions to the extended use of the
rice diet has been its low protemn content Some evpcrlments
have indieated that the patient, while seemmgly needing less
protein than 1s normally accepted, does not remam nitregen
equiibrium  Kempner reported that is patients were m nitro
gen equilibrrum It has been suggested that the benefits derived
from the 11ce diet came not from any efficacious effect of rice but
probably from the fact that this regimen 1s essentiilly severely
restricted 1n sodmm

As one would expect thisis a diet of extreme monotony as ¥ ell
as one lacking 1n palatabiity Special care must be used m 1ts
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preparation  However, Page and Corcoran pointed out that
“shen preseribed with authority and enthusiasm, when under-
taken in the team spirit of the rice honses (all patients on the
rice diet eat together at speeial dining rooms), and when followed
by the faintly masochistic, the rice diet admittedly 3iclds some
starthng chnical results”’  As Kempner indieated, the diet is
monotonous, it has to he caten quite o while before its full effect
beeomes apparent, the patients should be in the hospital until

TspIF 112
Krurnrr Ricr DiFr

Pro—20 gm , Fat—3 gm , Cho—450 gm , C11-—2,000, Na—015 gm ;
cl—02 gm

Include each day

Iice
250 350 gm (drv weight) of rice, white or brown
Fruus
uncogked  any fruit with the exeeption of avoeado pears, dates, and
nuts

cooked any us above
carned  any ae above—there must be no preservative added (benzoate
of soda, sulfur diexide, no artrfirial color or flavor, no corn syrup)
dried ot permatted
frocen  any as above
Jelltes and presrrees  these must contun no added peetin and no pre
servatne and therefore homemade jcllies and preserves are preferable
Sugar  may be added as desired, brown or white  Glueoss or dextrose
may also be used (thiy arc less sweet and better tolerated by some
people}  Honey 1s also permitted but not maple sugar
Fruit juices  any frosh or cooked frust juice may be used which con
tuns no preservatine artifier] flavor or color  Tomato juice 18 not
permuttel  The total fliad tntal ¢ should consist of fruit juices and
the amount 1s Limuted to 700 to 1000 ¢e n day except where van
ations are advised by the physician for some special condition
No additwousl fluids of any kind are permitted and this ineludes
water
Food forbidden
Any foods not hsted above
Salt 1 any form
f"‘la;hm any form (this elminates eream, butter, ete )
+

Muts, dates, and avoendos
Presériatut, pectin, artificial coloring, ete

of and
Titamim A 5,000 1U
Vitamun D 1,000 1U
Thiamine 5 mg
Riboflavin 5 mg
Niscinamide 25 mg
Caleum pantothenate 2 mg
Tron (ferrous sulfate) 06 gm




516 MODIFICATIONS OF NORMAL DIET

they are “regulated’”’ on the diet and constant checks on ther
blood and urme chemstry should be made, and the diet beecomes
worthless 1f 1t 1s modified by so called ““small”’ or ‘‘mummal’’
additions aceording to the patient’s own taste

The rice diet has been modified i varions ways hempner
suggested that after a smtable pertod small amounts of other
foods such as nonleguminous vegetables, an egg and 4 ounees
of lean meat could be added erch week Iung proposed that the
restricted dret might be followed for a specific eritreal period
and then modify 1t with essentral nutritional supplements and
when necessuy return to the onaginal dhet for himted penods as
2 temporary therapeutic expedient

Another suggested modification® might be that an egg a week
and 2 nonlegummous yegetable and a cup of tea or coffec be
added to the diet At the end of 2 month 4 ounees of meat fish
o Iner 15 mcluded three times weekly, with two slices of salt
free bread A month later this 15 mereased to a serving of meat
duly a second nonlegumious vegetable, and an egg three times
weekly At the end of this month, 1f progress has contmued to
be satisfrctory egg and potato are allowed daily

Opmons 1s to the general acceptance of the rice diet vary
It 15 extiemely difficult for the patient to follow, yet 1f he be
lteves that 1t 1s imperative to hus health, he ean adjust toxt It
has heen suceessful mn that 1 luge number of patients reduced
the blood pressme

Recently the low or 1estiicted sodium diet has been used with
mezetsing frequeney Giatifyng results are reported, although
opimon differs as to the extent of restriotion necessaty Just
why reduetion should 1eheve hypertension 1s not clear Agam
striet dietary treatment perhaps 1s justified 1n spite of nsufficient
mformation as to 1ts speeific action

Trench physicians Ambard and Beaujard suggested a restrc
tion of sodwum chloiide mn the treatment of hypertension at the
turn of the eentury Allen and Sherml m 1920 were the first 10
adopt this treatment 1n Amerzen Tt 1s recogmed todny that 1t
1s the sodrum 10n which must be restricted rather than sodium
chloride (salt) Some students confuse the relationship between
sodium and salt  Salt 1s composed of two elements sodmm and

*New Cngland J Med *9 531 1948
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chloride  Tach moleenle of salt 1s 4060 sodmm  We obtun
sodsum from many other sources besides salt  Bikmg powder
baking soda sodmm benzcate some public water and some foods
ate lagh i sodmm to name o few 1t has heen estimated that
the average person consumes from ® to 5 gm of sodium duly
which s from 7 to 14 gm of salt

The extent to which sodum 15 restrieted m the diet must be
dctermined for each patient  VMany climeans hawve found that
seyere restriction 15 necessary for good results  Grollman mdi
eates that he finds excellent response at times when the restrie
tion 15 held down to 05 gm (500 mg) duly ‘“Moderate re
striction of sodium fmils to mfluence the blood pressure ”’ Re
sults vary with the nature of the underlying disorder and the
duration of the diserse  To s mind, the results of this treat
ment seem to justify the diet restriction However he concedes
the dangers of defictency and suggests elose watehing of such
patients

The American ITeart Association i thewr pamphlet ““Food for
Your Heart,” prepared by the Department of Nutrition Harvard
School of Pubhie Health has set forth three levels of sodium re
striction mild moderate and severe [hese levels of restriction
are compared with the normil daily econsumption 1n the follow
mg table

Tmspoons of
alt

Sod um Salt
Normal consun pt on 3 to 5 gm 7 to 14 gm 1 to 2
1 \ld restriet on 15 to 3 gm 37to 7 gn 2 to 1
2 Aloderate restriction 0o to 15 gm 1° te 37 gm to %

3 Severe restriction Tess than 05 gm Tesstl nlgm Less than 1

By followmng the mild restriction of sodwm 1n Table 113 2 5062
cut 1 sodium consumption may be effccted by moderate restne
tion a 75% or more may be elimmated and 1n severe restriction
as desceribed 1n Table 113 90¢ or more sodium may be cut from
that found 1n the normal diet  Unless werght loss 1s desired, the
calories do not necessanly have to be low  The diets m Table
113 may easily be reduced in ealortes There may be many foods
m these diets which may be undesirable for other reasons For
example some patients may not be 1ble to toletate certam gas
forming vegetables so some of the vegetables allowed on the low
sodium diets would be eliminated
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So far as possible, the low sodium diets shonld be modified
from the family menu Salt can be added by the other members
of the family at the table or, after the dieter’s portion has been
served, the remamng food can be seasoned Occasionally, of
course the mdividunl on a low sodium diet will have to have
foods different from the other family members However, the
diet nced not be a ““special’’ one

NIk 15 quite hugh i sodium (50 mg per 100 e ¢ ), and, for that
reason, 1t 1s limited to 1 pmt on the mild and moderately restricted
diets It must be omitted on the diets severely restricted i sodium
However, if this 1s done, the diet will be low in calerum and possibly
other important nutiients Low sodium mlks are available 11
powdered form To many patients they are expensive and unpalat
able TIrwm and Schuck report that they found the greatest
acceptability when the dialyzed milk (low sodium) was used 1
the form of milk soups Cheese also contamns large amounts of
sodium especinlly cheese contaiming whey Sodium, being water
soluble 1s found mostly mn the whey fraction Cottage cheese
may be made salt free 1f 1t 15 placed m a plastic bag and then
thoroughly washed by running eold water for at least one hour
In many eommunities low sodium cottage cheese 1s available 1n
the markets

Frwits may be used in any form m the low sodium diet How
ever, care must be taken that jams or jellies do not contamn so
dium benzoate Many dried frusts are processed with sodum
aeid sulfite prior to drying

Vegetables are usually allowed m the fresh and frozen state
Sodrum chloride 1s used 1n the flotation process i sorting green
peas and Lima beans from hardened peas and heavy extraneous
matter and sodum chloride 15 also used as a blanching agent 1
freezing foods If there 1s no mformation on the label mndicating
that sodium has been used 1n commereial processes, 1t 1 adwisable
to cheeck with the manufacturer before using products which
might contain undetected sodium Most commeraally canned
vegetables and vegetable jmces have added salt However, vege
tables canned without salt are available

Fresh meat, fish, and poultry have a fawly high content of 50
dmm and, therefore, the amounts of these foods are Limrted
These foods are meluded m the diet for the necessary nutrients
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they provide namely, protemn the B complen and 1ron eiven
though they may supply sodum as well  Vost canned meats
fish and poultry are salted however mereasing amounts of these
foods are eanned wathout salt

Unsalted or * sweet’ buffer 15 avalable to most ndiiduals
As & chinge hoth vegetable oils and lard contun neghigible
amonnts of sodium and may be used as fat as well as butter

R4t has been added to many of the ready to eat cereals Some
however are free of soium  Among those that may be used on
the low sodium diet are puffed wheat shredded wheat macarom
spaghetti puffed riee and regular oatmeal Cream of Wheat and
Parma  The label may or may not tell if sedmm has been used
m processing but commerelal eoncerns are willing to provide
such information upon request

Apart from foods there are many other sources of sodmm
One of the chief might e drinlang water The sodium content of
the drinking water of many major cities i the United States ean
e found 1n Table 124B 1n the Appendix Usually the loeal water
department or the state department of health has this mforma
tion  Other sources of sodium nmight e water softeners tooth
pastes mouthwashes and many medieations such as eatharties
and headnche remedies

Sodium 15 used 1n many forms in preparimng or preserting foods
One of the most common 1s | 2l 1ng powder or baking soda Com
mereial breads contamn sodiam as well as cakes and cookies
Recently low sodium bread has become widely avalable and to
facilitate home baking 1f the ealorie allowance and the diet per
mit Jow sodium haking powder may te purchased Prepared
isemt bread paneale and waffle mives all contan salt

1f one were to caleulate from Table 124 the sodium content of
foods 1t may be seen that silt free  breed and buiter are

musts  when sodium restrietion 1s at 2 low level

Many 7erls and seasonings do not contuin sodium and may he
used frcely to impiove tle palatlility of the dict  Among those
which are 1eeeptable are allspiee 1y leaves earaway, einnamon
curry powder garlie marjorim nutmeg papril 1 parsley pep
per (black wlite and 1ed) sage thyme and vinegar  Vamlla
and almond extiacts are allowed flavorings and other seasomings
are dry mustard saccharme and fresh omon flavoring



520 A{ODIFICATIONS OF NORMAL DIFT

In many cases a salt substitute s allowed Some contamn so
dium and others contamn mnerals whieh would not be advisable
to all patients The physieian preserbes which substitute, 1f any
he recommends for the patient

The Newton Health Department of Newton, Massachusetts, has
developed and published a booklet, Planning Low Sodwm Meals,
which 15 designed for the patient and physien It contuns
several diets of varying degrees of sodhum restrietion, developed
as an exchange method smmilar to that of the diabetic exchange
described m Chapter 30 It contuns clear, desertptive mformt
tion abonut the diets, the content of foods, and has many sug
gestions about the preparation of foods that are low m sodm
Illustrations elarrfy what 1s meant by designated porhons of
food

Obvioushy, the seserely restracted sodmam dset should be ade
quate sn all respeets except sedwum  Ag soon as possible, the
mtake should be gradually mereased Symptoms of nutntional
deficiency as well a< dehy dration should be watched for

To summarize the diet in by pertension may be one of choice
The plan may be moderation m dict and activity, the rice diel
may be preferred or sodwm restrietion can be practiced Under
nutrition or a reduction i weight may be the sole dretary treat
ment or 1t may be preseribed m eombnation with a restrichon
of sodmum The future and additonal controlled studies will
give the answer to the most effectise dietary management of
hypertension

Tor the contvemence of those engaged m the difficnlt twsh of
planming low sodinm diets, the figures on socdum values of food

(Table 124) prepued by Mead Johnson and Company ean be
found in the Appendix

Other Circulatory Disorders

In coronary occlusion the prumary concern s complete rest for
the patient for the first 94 1o 48 hours Iattle nounshment 3
given, although some mstitute the Karrell diet at this time (86
Chapter 38) McLester and Darby suggest that the total i
mtake should be lmited to 1000 to 1500 ce, but that there 15
no fited rule  Water and fruwt yuice may be offered dunng the
acute stage, as well 15 nulk
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TIrUSTRATIE DIETS—THPFE LIVELS oF Sobluy RFSTRICTION®

MIIDRFSTPICTION
153 M somuv

MODEPATF
PESTPICTION
0515 au sopruyt
110—80, FAT—125,
cHo—260
(Arorns—2 183

SFAFRE
RESTPICTION
02 6vw (200 Mo )

cAToRIES—2 000

11 0-R3, 3 rr—170,
cno—260
G0 €At tres—2 350
Ik T pmt
Veat 5o0r 6oz
lga 1 or another oz meat

Venetables 3 or 4 servings

hread or 7 =ervings

alternafe
Fat 12 <ervings {4 Tbep )
Cream Loz (2Tisp)
Sunar, fam O tep
Dessertt 1 serving
Frut 3 or 4 servings
Unsalted P —

nuts
Don't Use  Salt at the table

Salt preserved foods,
such as ham, bacon,
dned berf, salted
fish, ohves, bologna
or saneage, encho
vies, sguerkraut,
boullon cubes,
meat extracts

Iighly salted foods,
such ag salted nuts,
potato chips, erack

ers

Relishes, such as
ketchup, prckles,
prepared mustard,
Woreestershire or
meat sauces, celery
slt, garlic salt

Cheese (unless spe
cally prepared
without salt)

Peanut hutter (un
less specially pre
pared without ealt)

T pmt

5 oz
1 or another o7

or 4 servngs

sersings (low

<odium

12 <ervings {un
anlted)

1 oz

9 tap

1 serving

e

All foods omitted 1n
mld restriction
Salt i any kind of

cooking

Canned vegetables,
meat, fish or
soups {unlesa pre
pared without
salt)

Frozen peas, Lima
beans, or frozen
fish fillets

FPruits preserved
with benzoate of

soda,
Shellfish, except

oysters

Salted fats, such as
hutter, margirme,
and haeon fat

Ordinary bread

Anything cooked
With soda, 1 aking
powder, prepired
flour mixes, or
rrepared flours

1 pmnt (low
=odium)

3 or 4oz

1 or another oz
meat

4 or 5§ servingst

8 servings (low
rodtum)

10 servings (un
salted}

6 tap

(Made from foods
from this st}

4 or § servings$

% cup

All foods omitted
m mild and
moderate re-
striction

Beets, carrots, cel
ery, cooked
greens of any
kind

1n

Instant tea in
stant coffee
(some are proe
essed without
sodium), Pos
tum, eocor

Mk {ecept
dialyzed or low
sodium}

Duteh process
cocoa

Malted milk or
Ovaltine

*Adayted from Food for Your Heart American Heart Assoclatlon
' 1Pudlinga made from low sodium mitk part of milk allowance jam, jelly,
«ney

30nly these vegetables permitted
Brussels sprouts cabbage

corn cucumbers ¢ggplant

asparagus avocds beans (green snap),
leat lettuce mushrooms

okra onjons parsnips pras (fresh) jeppirs (nreen) potato (sweet or white)

pumpkin radishes suash (acorn, b ird
ma
cantalotpe frult cocktall

low) aimonds beans (navy fresh

one serving dally of
1

sonly
(cannel} plums (canned)

summer) tomatoes turnips (yel-
0y

kumquats pears
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As the patient progresses, the diet 1s usually slowly nereased
It may be both a low calorte diet and a soft diet which 1s low m
sodium  Diets varymg from 400 to 1,200 calories have been
suggested at different stages i1n the patient’s illness Under
nutrition, with its goal as a decreased basal metabolism and loss
of body weight, 1s the basie principle m the dietary management
of coronary occlusion The speeific calorie preseription, the ex
tent of sodium restriction, and the rate of inerease cannot be
generalhized but must be determined for each patient

The patient with angna pectoris requires simple, easily d
gested foods which will place the smallest burden upon the diges
tive system Small meals with in between feedings are fre
quently suggested If the patient 1s overweight, 1t 1s usually
recommended that he reduce In most cases the ealorie intake
15 restricted  Meat and coffee are allowed m moderation

A word about the 1elationship of nutrition to rheumatic fever
There have been several surveys in the past twenty years which
have sought to determmne the nutritional status of elldren with
this condition  Considerable evidence has been obtuned that
nutrition 1s an important factor m the genesis of the rheumatie
state, however, 1 single nutrient has not been 1solated as bemg
a sole deficiency, as the dicts are usually madequate m a number
of nutrients Chief among them are protem, vitamms A and D,
calemum, phosphorus, and mon  Deficiency m vitamin C his also
been reported Rheumatic fever itself 1s of doubtful ongm
though 1t 15 beheved to be precipitated by an upper resprratory
nfeetion due to a group A hemolytic streptococer It 15 thought
by many mvestigators that a host factor which 1s closely Tinked
with nutrition either directly or through its effect on the state
of immunity may explun why some children dev elop rheumatic
fever and others do not Turther studies may establish how the
nutitional status of children, among othex environmental fac
tors as well, 15 responsible for the development of theumalt®
fever Of further 1mportanee 1s the nutritional care of the child
m the active and mactive stage of the disease (See discuss1on
of fevers Chapter 29 )

Review Questions

1 In what respects are the kidneys and the circulatory system 10
dependent{

ter
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At what pownt 18 svetolie pressure of the heart considered abnormal
or hypertensive?

What factors must Le conuidered 1n planming dietary adjustment for
a person with heart disease?

What are the princaples of dictary treatment in the patient with
congestive heart faiture?

What 1s the @ifference hetween arterioselerosis and atherosclerosio?
Normal aging?

What are the vanous dietary adjustments recommended in athero
seleronisl

What are the prineiples underls tng each one?

What are =ome of the contributors factorsan hypertension?

What are the vanous dictar) adjustments suggested for the patient
with hypertension?

What are some of the prineipal objections to the ¢‘rice diet?’

To what ¢xtent mav the diet be restricte 1 1n sodium?

How mam the diet te adyusted for the patient with angina pectoris?
Coronary orclusiont

Suggested Projects

Galeulste the cholesterol content of your own menus Which foods do
you particularly enyoy that are rich in cholesterol? Can you easmly
substitute other foods for them?

Plan n weeh's menn for the hempner Rice Diet, ineluding as wide a
variety as possible 1n ways of serving foods

¢ aleulate the nutritive value of one of the days imeluded m Project 2
Whiefi nutrients ire helow the Recommended Duly Allowances (without
<upplementation) 1

Pl a dict that 13 scverely restricted 1 sodium (Table 113) for o 45
veawroll man - Whieh difficulties did jou encounter m fulfillmg your pre
seription?  Are jou able to meet his nutritive requirements?

Plan «everal days’ menus that are low in sodium and that use » variety
of herbs and spices as scasonings If possible, try some new combina
tions 10 vour liome to ascertan their acceptability

Txammne yonr own menus for f00ds high i sodium  Which foods would
jyou hare to omit from jour diet 1f your intake were restrnicted in
sodium?

Plan a restricted godiom diet for yourself T'ollow this diet for a week
What problems did jou encounter in adhering to this regiment Did
30u become accustomed to the fooda? Dnd jou try amy salt substitutes?
Were they ncceptablef



CHAPTER 40
THE ANEMIAS

Chief among the anemas are the deficiency anemas
and permecious anemia The former are due to a lack of
won or hemoglobin producing foods The latter 1s as
sociated with the mability of the body to produce ma
ture red blood cells There ave also other groups of
anemias The deficiency anemias are treated by a proper
dict and ron therapy In some conditions foliec acid 1s
helpful Vitamm By, 1s dramatically effective m per
nterous anemia A high protemn diet 15 usually indicated
and frequently liver extracts are admimstered

The term anemia (a—without + ema—blood) denotes a diminu
tion of the normal number or volume of 1ed blood corpuscles or
m the amount of hemoglobin 1 a umt of cireulating blood The
result of either condition 1s a lowermng m the eapacity of the
blood to combine with and transport oxygen to the tissues  The
number of red blood cells or corpuscles (R B C) and the amonnt
of hemoglobin (Hb ) vary m normal persons with age, sex, geo
graphie location and degiee of activity and hydiation of the
mdnidual  Iowever, certamn appronimate normal values may
be assumed Trve million 1ed blood cells per eulne millmeter of
blood may be considered average for men, for women the num
ber 13 somewhat less The cells oceupy 45% of the totnl volume
of blood m any mdnidual, the remander, or 55%, 1s plasmt
Hemoglobin 1s present mn the amount of 145 gm per 100 ¢ of
blood or 14 5% of the total s olume (see Chapter 9, Blood) Blood
makes up approxumately 7% of the body’s weight, but 1t eon
tamns 70% of the body’s wron Alteration 1n these values and
consequent lowering n the otxygen supplied to the tissues Pro
duce symptoms such as headache, famntness, weakness, abnormal
fatigue, mncreased sensitiveness to eold, wrrtabihty, and lach of
power of concentration In severe anema these are mtensified
and gastromtestinal upsets difficulty in breathing, heart mur
murs ete, may be added to the symptomatology ~ Certun symp
toms are characteristic of a type of anemia and so are helpful as
differentials

524
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In order to buld red blood cells, notmal m hind and number,
the hone marrow must have available protem, won, vitamins B
and €, and the thyrowd hormone I'urther, onec the cell 18
formed, 1t requres the stimulus of a substance produced 1n the
stomach wall (“a speafic crythrocy te maturing substance’’) if
1t 18 to mature and leave the bone marrow  Under normal con
dittons bone marrow produces 1,000,000,000,000 red blood eells
a dav  In health, an eqmbbrmm 15 mamtained between blood
formation and blood destruction, and 1f this 1s disturbed, anenna
recults  The span of life of each red blood eell 15 probably from
G0 to 9 davs Dientually it 15 broken up and ‘‘scrapped
for Junh’ after the 1on 1s salvaged for re use The rest of the
hemoglolin molecule 15 comverted mto ile pigment, and after
plaving 1its part here, 1t leaves the body by way of the feces to
whieh it imparts the charaeteristic color

Anemns are desenibed as hyperchromie or hypochromie, de
pendmg upon the color index or upon the amount of hemoglobin
present  As 1s evident fiom the terms, hyper indieates that
mere than the average amount of hemoglobm 1s present, and
hipo that the hemoglobimn 1s below average The deseriptive
adjeetives mieroey tic normocy tie, and macroey tic may be used,
m addition to mndicate the size of the cells—Iless than average,
erage, or greater than average 1n size

Primary and secondary are terms formerly used 1n deseribing
anemias, primary indicating failure of the bone marrow to pro
duce normal red blood eells, and secondary indicating an anemia
as the result of factors other than cell production, such as blood
loss, food deficiency, pregnancy, ete  ‘1his grouping 1s, howeser,
hemng replaced by more detailed descriptions

Classification of the anemras 1s difficult because of the many
complications and eauses Several classifications have been sug-
gested A simple one follows

Deficiency anemias  Under this heading may be grouped the
deficrencies due to lack of 1ron or hemoglobmn producing foods
Infants fed too long upon a milk dict frequently develop anemin
due to the low 1ron content of mulk In pregnaney, if intahe of
food 15 below utilization, or 1n any eondition where the loss of
red blood cells exceeds production by the bone marrow, as m
hemorrhage, anemia results  McLester and Darby suggest that
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1n iron defieiency anemia which occurs m adults should be con
sidered evidence of current or past blood loss

Chlorosis, a disabality occurring n young women, was en
eountered mn yeus past, but today 1t 1s raiely described, prob
ably because of better nutrition and ciet, and the modern tend
eney to classify this condition sumply as hy pochromie anenua due
to defictency The anemia occuried usually at puberty, the pe
r10d of raprd growth, or during the cstabhshment of menstruation
when the demand for wron 1s 1elitnely great

Treatment of mnon deficiency anema rests on two basie
principles (1) the correction of the meiting cause, if diagnosed
and (2) the admnstration of mon, usually m the form of fer
1ous sulfate The excellent 1esponse to 1on therapy m the hypo
chromic anemias suggests that the benefical chinge 1 condition
15 due ““to velief of a deficreney and not to a stimulation of un
speeific nature simece admimstiation of non to a normnl mdl
vidual or to one suffetng from pernicious anema, does not i
ercase blood production ”

Iron therapy 1s usually eontinued for 2 or 3 months at least
Tolic aexd a member of the B complex (see Chapter 12), seems
to be effectrve m anemia of pregnaney as well as in megalohlasiic
(giant eorpuseles) anemia of mfancy

In this group of deficiency anemias also belongs the anemia
chatacterstic of scurvy, brought about by lach of vitamm C, the
anemia found 1n pelligra and beriber1, caused by defictency of
the specific B vitamins (meotmue acid and B,), and the anema
whieh results from hemorthage following a vitamm K defierency
with 1ts subsequent prolonged clotting time

An anemia caused by lack of ability to absorh food normally,
occurrmng mn certam gastromntestmal disorders, also belongs 1o
this group

Inadequaey of protem of gh biological value and thyrord
deficiency are other causes of anema In fact, anemna 85 often
but one symptom of defectwe nutrition

Thus second group of deficiency anermas 1s the result of made
quacy of or an abnorma} utihization of food They may be treated
primanily by proper dietary practice An entirely adequate duet,

supplemented by the factor whose lack was responsible for the
development of the anemia, 18 the treatment of choice 1 these
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conditions  The dietary history and the nssoerted symptoms of
the anemin usually reveal the underlying eause of the disense
and mndieate what Tactor or fond constituent must he employed
to reettfy the condition and male the diet entirely adequate mn
all essentials for red blood el constinetion

Certaun foods notally hiver promote 1lood regeneration out
of proportion to ther protem vitamun and mmneral content
The Itver eell so intimately concerned with prigment metabolism
apparently 1s the storehouse of the prgment complexes which are
the parent substances of hemoglobin  Considering hiver vs 100
per eent effectine i the production of hemoglolin Whipple and
s eo worl ers atrive at the values given m Table 114

Tantr 114

Tiver 100

Clicher 1vere 907,
Cazzarl hadnes 809
Apricots peaclea 5004

Pri es ra @ na apples 357
Tear meat 37¢
Sneettreals anllrans 20%
Creen leaf vegetnlles 157
Tgpe 17 @

Amer ein el ese 1of¢

B tter 17 o

ML ererm "Co

Summanizing 1t ean be seen that liver kidney and gizzard are
the most potent sources «f hematopoletie substance They have
the greatest stimulating eff ¢t on cell production The group
next highest meludes apricots peaches apples and prunes T'ol
fowing these are the musele meats and then 2 relatnvely inert
group melndmg the leafy vegetables dairy products and cereal
grains

Iron or non and copper medieition may or may not be mdi
cated 1 conjunction with the dietmty ehange and its use 1s de
bated 1It1s however of value n additzon to hugh dietary ntake
of 1ron 1n many cases

Pernicious anema or Addison s anemit (not to be confused
with Addison s disease) 15 1l<o n deficiency anemm since 1t 1s
due to 1n nability of the 1ody to produce the factor which has
stimulating effeet on the maturttion of the red blood corpuscles
known variously as the hematopoletie hter prneiple the erythro
reme hiver prineiple and the antipermelous amemin prineiple or



528 MODIT'ICATIONS OF NORMAL DIET

factor The substance is apparently hbetated in the gastromtes
tnal tract by interaction between some constituent of the gastrie
Juice (ealled by Castle the nirmasic factor), and a water soluble
dietary constituent known as the extrinsic factor which 15 found
m many foods The 1ron supply 1s adequate but, lacking the
mtrinsie stomach factor, the individual 1s unable to manufacture
his own liver fraction This mtrinsic factor, when present, 1s
stored 1n the liver, from whence 1t 1s released to stimulate the
bone marrow to produce normal erythiocy tes, and to release them
to the errculating blood

In pernicious anemua achlorhydria (low gastric hydrochlorie
acid), gastromtestinal symptoms such as sore mouth, “beefy”
tongue, loss of appetite, diarrhea or constipation, and abdominal
pan oceur

Today, on the basis of recent research, 1t 1s believed that per
melous anemia patients Inck the intrinsie factor and therefore
fail to absorb vitamun By, effectively It 1s generally agreed that
there 15 httle understonding of the mechamsm of action of the
intrisie factor beyond 1its abihity to ncrease the absorption of
vitamin B;, Usually, small amounts of the vitammn are effective
1 the treatment of petnicious anemia I'olie acid therapy 1s not
helpful 1n this eondition

Before the discovery of vitamin B,, and 1ts role in the treat
ment of permcious anemia, ‘‘herole’’ amounts of Imer were
served daily to the patient Iaver was prepared m many ways
such as homogenized 1 the form of a “Liver cocktal,” as a paté
and used as a sandwich filng, and as the meat course for both
dinner and supper Today, we recogmze that the benefical effect
of these hugh hver diets lies 1n the fact that they contamned large
amounts of vitamm B, Liver 1s still an excellent food for the
diet of patients with permeious anemia, however, a diet rich m
protein, vitamins, and minerals 1s usnally preseribed

In some cases hiver extract 1s admimstered to the patient i
pernicious anemia

A second group of anemas results from 1nterference with blood
regeneration of such nature that red blood cell elaboration (hem
atopolesis) eannot take place

There may be physieal mjury to the blood formmng organs by
prolonged radiation = ray, radmum and aceidental absorption
of radioactive materral (in industry)
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Mechameal mtcrfaence with blood forming organs due to
obliteration of potentially active houe marrow (desprte the
maximum productinaty of the remainder) results m an made
quate number of red blood cells  Carcinoma acute and chronic
Jencemias miliary tubereulosts or Hodgkin’s disease, and ocer
sionally tmors 1 the hones and osteoselerosis (pathologieal bone
marrow change) m1v he the eausative agent

There arc also wliopathie disturbanees of the blood forming
organs ¢ for which there 1s no immediate explanation’”  aplastie
anera (where cells are not formed mn the hone marrow), the
maetocrvtic anemin of hiver disorders especially of ererhosis
the socnlled splenie anemin and certun congemtal erythro
hlastic anemis (anemia of the premature mfant or the type
varoushy ealled Mediterranean or Cooley’s anemin, which was
deseribed first by von Jaksch and 15 oceasionally ealled by his
name)

Tinalls  there are anemias caused by actunl disintegration of
the blood by the nction of infeetrve organisms intestmal worms
caneer extensive burns o1 hemolvtic poisons In these dietary
adjustment other than directed toward mmprovement of general
health 15 mneffective

Review Questions

1 VWhat does tle term anemia denote?

2 What 19 the average rumlber of red blood cells per cubte millimeter of
blood in healtly ment

3 What amount of hemoglol n 1n 100 ¢¢ of blood 1s considered normalf

4 Wlere are red blood cells forr ed?

5 Wlat nutrients are essent 2l to tle formation of red blood cells normal
1 ¥ind and number?

6 What 1s necessary for their maturationf

7 Vihat 18 meant by defcieney anemras?

8 Vihat are tlo dietary indicatior 8 1n defeiency anemias?

9 VWhat fools tave been found esjec ally valuable in blood regenerationt

10

In wlat respect does permicious anemia d ffer from other deficiency
anemias?

11 What are tle f Ilanertals of treatr ent in pern cious anen1af

In addition to tle alese wlat are some other Iehevel causes of
anemin?

w»



CHAPTER 41
I'00D ALLERGY

One of the greatest challenges in dietotherapy 1s the
diagnosis and treatment of food allergy Modified diets
are used extenswvely ‘‘Dhmmation” diets, ““allergy
free’” diets, and ‘‘provocatise’ diets are often part of
diagnostie methods mn alletgy Care must be taken to
provide nututionally adequate meals throughout these
periods of evtreme restizction Onee the offending
food has been determuned, mpenious means are fre
quently neeessary to provide a wholesome and varted
diet

There 1s nothing new about alleigy cucept the name teelf,
which ndieates altered reactrons o1 abnormal response Cer
tamn mdnaduals, for some unknown reason, ave hypersensiive
to certain substances Such people break out in a rash, deselop
hives, snecze, suffer from asthmatie attacks, severe headaches
1ngmg and pressure in the ears, or are affhcted with flatulence,
cramps, nausea, diarrhea, or vomting Why? Scientists wish
they knew  Apparently abnormal cell reaction of some nd
15 the cause If the irmtable cells are 1n the nose, sneczing de
velops, 1f 1 the thioat, coughmng results, if n the stomach nan
sea eramps, and even yonuting, may follow, and 1f m the hungs
wheezing or asthma oceurs

While any one of the symptoms may result from contaet with
the offending substance, there 1s a tendeney for certmn sub
stances to cause reactions m somewhat loeahzed aveas, for m
stance, asthma or 1espiratory tract reritation usually results from
the pollens, dust, feathers, or from the dawy products Wheat
and other cereals ate frequently the causatn e agent for mgrame
(a speerfic type of headache) Milk, eggs, cereals, and pork
should he suspected first 1 skin rash Strawberrics, tom1toes,
choeolate and fish are the most fiequent cause of hrves Food
allergies must not be confused with food porsonmg (see Chapter
17) sitamin deficseneies (Chapters 11 and 12), or with der
matological conditions

Rinkle and Jus assoctates m an extensts e monologue devoted to
food allergy, have defined food allergy as ““a term used 1 refer

530
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ence to these foods for wlieh 1t 1s possible to demonstiate a4 cuse
and effcet 1elatronsinp hetween the mgestion of 4 speeifie food and
the production or accentuiticn of allergie symptoms  This re
Iationship must not only exhilat speetfierty  but 1t must be
dcmonstr 1l Te repeatedly and upen every oceasion when the tests
are performed correetly ’

Fin 70 Infantile ecz ma in a c! ild sensiti € to milk and eggs __(Fron_ Sutton
and Sutton  An Introduct on to Dermatology The C V Mosby Co )

Unfortunstely lagy I s been (vjloited to such an extent
that 1t 145 becorae 1n 1y wmstances a fad resulting m dietary
miladjustment  There are undoubtedly many uniecognized food
senstnaties existing thit cause preventible 11l hetlth  When
the senativaty s real 1t s of great nnjortanee that dictary ad
Justment be riadc but 1t 15 of equul amportance that the diet be
so planned that deficencics do not 1esult  Careful substitutron
1s neeessary and padding with eommereral produets may be mm
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perative Diets for allergic conditions should always be super
vised by someone trammed to recognize nutritional neceds, who
understands biclogeal 1elationships of foods, and who can ferret
out mmor causatnve factors that may be obscure to the casual
observer In allergy the fault lies 1n the body cells, not in the
food The offending material may Dbe one o1 more of a vast
number
TABLE 115

Foops FREQUENTLY CAUSING ALLERGIC SYMPTOMS
ARRANGED IN ORDER OF FREQUENCY

FRE FRE

FoOD QUENCY Foop QUENCY
Wheat 61 Grapefruit 3
Chocolate 44 Puneapple 3
Egg 35 Ginger 3
Alk 26 Lettuce 3
Beans 21 Mint 3
Peas 18 Oats 3
Potato 17 Lamb 3
Tomato 16 Spiees 3
Corn 16 Cinnamon 3
Beef 15 Carrot 3
Omon 15 Strawberry 2
Pork 13 Sweet potato 2
Fish 13 Cucumber 2
Nuts 10 Cherry 2
Cantaloupe g Cheesa 2
Peanut 8 Caulflover 2
Black pepper 8 Cocoanut 2
Chicken 6 Green pepper 2
Asparagus 6 Tea 1
Orange 5 Raspberry 1
Apple 4 Blackberry 1
Grape 4 Cloves 1
Cabbage 4 Garhie 1
Rice 4 Rye 1
Laquor 4 Veal 1
Peach 3 Mustard 1
Spinach 3 Celery 1
Almonds 3 Plum 1
Watermelon 3 Lemon 1

From Lyermann _ Food Allergy as a Causeé of Vasomotor Rhinitis Sou!{l
M J 81 210 1338 Reproduced from Hawley Maurer Mast The Fundamentals
of Nutrition Charles C Thomas

Ejermann has hsted, i Table 115, the frequency with which
foodstuffs induced symptoms of nasal allergy in his series of 182
cases.

Although an allergic attack may be caused by food, house dus’fi
feather pillows, the horse, dog, or cat, some garden plants an
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weeds 4 brand of face powder, and other thmgs only food al
lergy wall be discussed here

Treatment m all t1pes of allergy 1s essentially the <ame namels
desensitization or the avordance of the offending substances
There 15 no real difference between the yarious ty pes of allergie
reactions T undamentally thev are all mamfestations of the
same abnormal condition of hypersensitinaty  Symptoms may
be mild or severe they may occur 1lmost at onee or they may be
delaved from half an hour to several days  The longer time
compheates the peture and obseures the eause

Wlnle food allergy generalls results from the ingestion of the
food the mere handhing of 1t mayv preeipitate an attack and un
telievalls mmute traeces may cause an attach in a highly sens
tive person The meat of the hen has heen reported as bringing
on an allergie attack 1 a person sensitive to egg whereas the
same mdnadual could eat rooster meat wath mmpunity  Or n
attach may result only when large 1mounts of an offending mn
ter1l are ingested  The strange forms in which the sensitivaty
manifests atself may at times be very nusleading  All these
factors tend to mahe allergy 2 fasemating study but one re
quiring mgenuty and telligent cooperntion from the patient

Allergy frequently oceurs mn more than one member of 2 fam
1y or in suceecding generntions  The tendency to be sensitive 15
not alwavs transmitted with the symptoms 1n the same form nor
does the same form always evist in the same person throughout
hfe A elld may exhibit eezema mn mfaney and apparently
outgrcw 1t and suffer later from asthma for some years only to
have this yield to gastromtestinal symptoms

Inagnosss 1s difficult  Several methods m addition to cateful
history are suggested Tood extraets are injected into the super
ficial layers of the skin in the skin test In the serateh test a
drop of the food extract 1s placed on a seratch made on ether
the arm or the back A positive reaction followmg the contact
between body eells and the prepared allaagens (the extraets of
suspected substanees) may help to implicate an offending sub
stance These testy are not infallible but may be mndientive The
positive test consists m the development of an urtiearial wheal
or raised area surrounded by an erythematous or reddened zone
The ‘‘leucopemie mndex 15 1so sometimes used This 1s based
on the assumption that following digestton of a food to which
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the patient 1s sensitive, the total leucocyte ecount m the blood
usually falls It 1s probable that the only rehiable method for
detecting the cansative agent 1s through a carefully kept diary
of the food eaten, activities, and environment This, 1f suff
ciently complete with comments on personal physieal reactions
to give a fair history of the patient, and used with elmination
diets, may enable the doctor to discover the cause of the reaction
It may be a combination of circumstances or foods or an ad
ditive effect of several factors, each causing reactions too mild
to arouse suspicion A history of previous health and family ail
ments may furnish the clue The history outhne suggested by
Tuft m s Clinscal Allergy 1s well worth reading

Treatment of allergy 1s aimed toward the removal of the caus
ative agent Diets designed to eliminate specific foods are known
as ehimmation diets They consist of carefully worked ont food
combinations based on the premise that 1f an mdividual 1s senst
tive to a given food, he will undoubtedly reaet simlarly to other
foods belonging to the same hological famly Rowe, the pioneer
m this method of treatment, has worked out four diets which
bear his name and are known as Nos 1, 2,3, 4 Bach diet ehm
mates certain foods or food groups and emphasizes others

By following a diet for a period of days 1t 15 possible to as
certan whether the foods contamned m the diet, or elmmated
from the ciet, are responsible for the attacks Unfortunately,
milk, eggs, wheat, and potatoes, especially the first three, are the
chief offenders A mlkless wheatless, eggless diet will allevi
ate the symptoms 1f one of these foods 1s the offender After
a few symptomless days, the cautious addrtion of first one and
then another of these foods w1ll mdicate, perhaps, that only one
1s the offender If so that food must be elummated from the
diet 1n every form If eggs, not only eggs as such, but cahes,
pies, puddings made with eggs Noodles and baking powder, if
made with eggs, must be avoided One must Anow the sngredt
ents used m prepared foods (See Appendix Table 127 for list of
foods and possible allergens they contam )

Alvarez begins even more cautiously in his treatment The
first diet consists only of lamb rice, butter, sugar, canned pears:
or gelatin  These, experience has taught him, are less hable 1o
cause reactions than other foods No pepper, sauces, cream, or
drmk of any kind eacept water, 15 allowed If no reaction T€
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Tapte 116

FrnasaTion DIFTS

pIrT 1 DIFT 2 DIET 3 DIET 4
Rice Corn Tapioca Milk*
Tapi0c Rye White anl sneet
potato
1 1ce Viseult Corn pone Lima bean potato
Rice bread Corn rye maflin bread
Rye breal Soya bean ima bean
Rye crisp bread
Lettuce Tomnto Beets
Spinach Squnsh Carrots
Carrot Asp'\mgus Lima bLeans
Beet String beans
Articl oke Qtnng teans Tomato
Lamb Chicken Beef
Bacon Bacon
Lemon Pineapple Lemon
Grapefruit Peaches Grapefrmt
Years Apricot Peaches
Prunes Apnicot
Cane sugar Cane sugnr Cane sugar
Weseon o1l Mazolr o1l Olive o1l
Olive ol Wesson a1t Vesson o1l
Salt Salt Gelatm
Gelatin hare com syrup  Salt
Svrup made of maple Gelat Olives
sugar or cane sugar Maple syrup or syrup
flavored with ma made with came
pleine or maple sugar flavored with
sugar maple
Olives
Pear butter

*Milk st 011d be taken up to two or, thre-. quarts a day Taploca cooked with
nilk ant milk sugar also may be tal

¢ —Wesson (cottonseci} ol ls 1nclu|ed in all dlets With allergy to
cotmn*eed as stown by skin test or history this must be excludel 2n) a cotton
seet oll ahortenlng such as Crlsca must niot be usel I allergy to cape sugar
is suspectel beet sugar or corn glucose may be used  (Coplel from Vauchan

Tie lractice of Alicry Tie ¢V Mosby Co  See Appenlix for additional
& ggestions

sults dutmg the mgests n of this dict (a food diry 1s kept)
other foods 1re slowly 2dded potito creim asparagus earrots
string teans oitmed and dextrimzed bread over 4 period of
twae wechs  With suficient tune interval hetween additions, 1t
15 possible to detcrmmne tolerince for vach food Milk eggs

plun bread and other foods then may be added 1in tmin See
Table 117 for botameal groupmng of fvods
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Tasie 117

The fallowing edible foods are arranged in accordance with thesr botameal
classification, 1 such a way that one may readily recognize those which are
botameally related and which might evoss reaet ¥

(1) Seaweeds

Agar agar
Insh moss
(4) Cereal Growns
‘Wheat Barley
Rye Malt

(2) Funm

(3) Gymnosperns
Muyshrooms Pine nut
ruffic
Puff balls
Molds
Yenst
Qat Wild rice
Rice Corn

The cereal grains and potato provide the chief source of starchy food Oe
casionally nearly all of the cereal grawng must be avoided In this case tle
following sourees of starchy foods, not closely related to other foods may be

drawn upon
Arrowroot

Cassava, Taj

1004,

%
Bago (¥Florida Arrowroot or Indian Bread Root)

(5) The Palm Famly
Cocoanut

(6) Pineapple This frmt 1s

Date

Jujube
not closely related to any other food

{7) Banana Thia also has no closely related food

(8) The Lily Famuly
Omon
Garlie
Chave
Leek
Shallot
Asparagus

(11) The Walnut Famidy
Walnut

Pecan
Hickory
(13) The Beei Famly
Swiss Chard
Beet
Spmach
{15) The Cabbage or Mustard
amily

Turmp
Rutabaga
Cabbage
Eale
Collard
Cauliflower
Broceoll
Brussels Sprouts
Kohlraby
Mustard
Radish
Horseradish
Water cress

*Vagghan Warren T
Combany

(9) The Mulberry Family
Mulberry
Hop

ig
Breadfruit

(10) The Buckwheat Famly
Rhubarb
Buckwheat

{12) The Beech Famuly
Chestnut
Falbert
Beechnut

{34) The Gooseberry Fomily
Currant
Gooseberry

(16) The Rose Family
Birawbersy
Raspberry
Blackberry
Dewberry
Logenberr;

(17} The Apple Family
Apple

i3
Apple Butter
Crab Apple
Quance

Pear N L com
Apple pectin 18 widely used 1w
mercial jellies such as munt Jelly and
wm some candy such as Turkich paste
and gum drops

Primer of Allergy St Lows 1953 The C 1} Mosby
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Tastr 117—Cont’p

(18) The Plum Family (19) The Legumes

Teach Lentil
Iadney bewn

Decturine T bean
Apricot String bean
Almond Tilackeye pea
Tlum Soybean
Prune Pea
Cherry Peanut

(20) The Flaz Family Tetnut | utter
Flaxeeed (21) The Citrus Family

(1 tnseed) Citron

(22) Tle Iistachio Famiy Orange
Tustachio nut Tangerine

(23) The Grape Family Bergamot
Grape T emon
Rusin Grapefrmt
Currant (dnel) I:me
Wine )mcqmt
Brandy humquat
Grapo Vinegar (24) The attow Family
Grapejuice Cottonseed

(23) The Chocolate Family Okrn (gumbo)
Chocolate (26) The Tca Family
Cocon
Cocon butter @n The Carrot Family

(28) The Taurcl Family Carrot
Cinnzmon Parsmip
Avocado or alligntor pear Parsley
Bay leaves Celery

(2% The Huckleberry Famly Celenac
Tucklebery Fennel
Blacherry Caraway seel
Cranherry Coriander

(30) Tie Olue Family Aniso seed
Olive hit

(31) The .uormng Glory Family (3-) T}e Mnt Family
la Mint
B\\ect Potato Bage

(33) The Potato Family Savory
Irah potato (34) The Caﬂ‘te Family
Tomato Co:
Ted and sreen perpers (35) The Gourd Family
Eggplan! Squash

(36) The 1inxlle Famly Pumpkin
Lettuce Cucumber
Balufy (oyster plant) Cucumber pickle
Fndve Watermelon
Chucory Cantaloupe
TJerusalem articl oke Muskmelon
Artichoke
Dandelion

When the offunding food 15 finally 130l 1ted, 2 new set of 1ecipes
must e followed, and vigilance must be mamtuned to prevent
the ingestion of the food in some unsuspeeted form I'ortunately,
many food manufacturers ate stating aceurately on food pack
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ages the constituents making up the food A number of milk
less, eggless, wheatless suggestions and recipes are avalable
(see Appendix), and with careful planmng a fairly normal diet
may be obtained for the victim of allergy, even though the senst
tivities are several During the use of ehmation deits, care
must be taken that nutritional deficiencies are met by vitamin
and mineral supplementation This s especially important
when the patient 1s a child It has been suggested by some that
the pattent should not remain on A single elimination diet longer
than two weeks

An alternate approach to the elimmation diets has been pro
posed by Lee and Squer They suggest, unless presious findings
mndicate otherwise, that a ‘“provocatnve diet’’ be used m the
recognition of food allergy This constitutes a diet of wheat,
milk, egg, beef, orange, and potato Only these foods, which are
the foods most often responsible for allergy, are given for about
a week If the patient 1s sensitive to any of these foods, 1t can
probably be detected within thas time If there 1s no indreation
of a food allergy, then other foods can be added to this baste diet
It would seem that one of the advantages of this approach to the
detection of food allergies 1s the flexabality and nutritional ade
quacy of the foods meludead m the test diet

Frequently heatmg a food will alter 1ts structure favorably
Many children who cannot drink raw, pasteurized or dried milh,
can take boiled milk or evaporated milk A person sensitive to
corn may take corn syrup Prolonged cooking or toasting of
cereals and cereal products sometines renders them nonreactive,
where the usually prepared cereal would be

A statement by Vaughan will serve as a summary  ““The most
suecessful therapeutie program in food allergy consists m (a)
searching for and finding the offending allergens, (b) their ehm
mation from the diet, (¢) the providing of an adequate dietary
program with substitute foods (d) food additions as rapdly as
the patient’s tolerance will pernut When avoidance 1s 1mpos
sible, desensitization, either orally or parenterally, may be 2t
tempted, although this method 1s usually not as successful There
1s evidence that the natural tendency 1s toward loss of sensitiza
tion provided the tissue response 1s not repeatedly restimulated
by recurrent exposure to the allergen After sensttization has
been lost, following avoidance, the patient often finds that he
can agam eat the offending food m moderation "’
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Review Questions

What does the term allergy mean?

W hat are some of the sy mptoms of allergy?

Does fool allergs indicate food porconmngt

What tno treatments are used for allerpy 7

T« f00d allergy always caused by the ingestion of the offending food?
Is sllergy an inhented characteriatie? ¥ xplan

What methoda are used to diagnose an allergs 1

T hat 18 the purpose of the Rowe elimination diets?

What deet regime 18 ueed by Alsarer?

What foods most fre juently cause allergies?

How does Vaughan summarize a successful therapeutic program in food
allergy ¥

Does a by persenaitive pereon remain 8o through hfe?

Suggested Projects

Fxamine vour onn menus  How many times does wheat appear in one
day? In what wavs does wheat appear in the diet? Iow could you
wodifs jour menus to exclude whent entirely from jour food?
Fxamine menus ns ruggested in problem 1 but m reference to the milh
consumption in the diet  If vou were nllergic to mlk and milk prod
ucts, ealculate & diet pattern that would provide the nutrients normally
supplied by milk  How dificult would this be to maintain 1n the daily
diet?

Obtain rome of the hypoallergic milks Compare them 1in respect to
taste, price, and easc of cooking with the usual cow’s rilk If 1t were
necessary for a family to use ene of these milks for one member of
the family, what are the dificulties which would ensue in the family
meal service?

If you were allergic to wheat what would be your luncheon menu if
you ate away from home?t Would such a menu fit into your current
food budget?



CHAPTER 42
SUMMARY OF DIET THERAPY

It 18 hoped that the foregomng pages have re emphasized the
origmal premise stated—that the diet tn eny climcal condstion
should and can be made by adjustments wn the normal diet pat
tern; that the body as a whole 15 more 1mportant than any mdi
vidual part and 1t must not be sacrificed for any one dysfunction
A mideourse 15 frequently necessary for this end—concession to
total body needs Tor assurance of adequacy of a therapeutie
chet, the final diet should be checked agamst the accepted stand
ard requirements

In Table 118 there 15 an outhine indicating variations from the
normnl and in Table 119 these data are further summarized
Also see Table 3 for review of normal recommended allowances

TABLE 118

NoRMAL CONSTITUENTS AND VARIATIONS FRoM THF NOPMAL CONSTITUENTS
oF THE D1er (ADpULT)

Calories 35 to 100 calories per kilogram per 24 hours, depending upon
ago and activity, or the height in inchey times 40 calories per
mch with reasonable deviation for metabolie actimty, ph)’!‘m‘
activity, and desired weight
Inereased i malnutrition, end of pregnancy, fevers, when met
abolic rate 13 elevated
Decreased 1n obesity, usually an dinbetes, hypertension, gout,
arthritis, hypothyroidism

Protem 1to 15 gm per klogram for adult—10 to 15% of total
calomies, 2 to 3 gm per kilogram for growing child
Increased m pregnancy, lactation, recovery from illness, mal
nutrition, when albuminurip 13 present and when serum pre
temns are low (nephrosisy, i colitig, liver disease, typhoid, gas
trointestmal tract disturbances, especally peptic ulcer am
uleerative colitis
Decreased 1n ncute nephritis and uremin, moderate mtake (28
with all food) 1n eardiac disease or hypertension
In gout the diet should be low purine, therefore Testriction of
certamn protems (nucleoproteins)

Fat 110 2 gm per kilogram of body weight, 25 to 40% of total
calories, o total of 75 to 150 gm 1in adult diet
Increased 1 epilepsy, malnutntion, constpation, tuberculasis
unnary tract mfections, in most high calone diets, and 1n some
dinbetes and hypoglycemia
Decreased 1 certain hiver disturbances, celiac disease, steator
rhea, p 13, 2nemia, d gastne motility

540
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Tartr 118—LonT'D

Cartohyirate 4 to 3 gm per hilogram of Toly weight, 40 to 507 of the
total ealonies A tatal of 300 to 400 gm 1n ndult diet
Inereased an Liver anl gall Yladler disense, cardine dicerce
acute nephritie and uremia all feters except tnl ereulowis, nan
«en and vomiling, ligh ealone dists, to overcome intestinal
jutrefaction
Decreared an epilepss or m the ketcgense diet, 1n tul erenloss,
and 1 seme diabetes and hypoghicenmn

When pereentage distrit ution of ealories 12 usel mstead of grams of nutrient
per Milogram of 1ol weight of mhivalual, the value expreeses the neel for
the ehill ae well ae the alult and jroperly fluctuates with the enlonie change
These facts make the ealorie ratwo valontie as a calenlating and

\tamina® A—5000 to 8000 TL daily
Thiamine—03 to 1 % mp dmly
Rloflavin—04 to 25 mg daly
Niaein—% to 19 mg daily
€30 10 150 mg dmly
D—00TU
1, K, an1 other memters of the B eomplex—requirement un
known
Bpeeific vitamin therapy 10 the deficiency or subclinieal con
ditions due to ther lnck
Increased general sitamun therapy n pregnancy, laetation,
fevers or other conlitions of metaholic inerease, gastromntes
tinnl dicordors or lesions

Mizerals Cir08to2gm Pltal' gm Fel2tol5mg
Inereasad an prognuncy onld lactation, growth, anl anemia
Alteration 1n antake of Na anl h in Addison’s disense
Deerease in hoamd ancrense 1 Na in Addison’s disease re
striction of Nn(] from us<ual 10 to 20 gm to mantenance
lesel of 1 to 3 gm 1n edema  Aaid base balance shift to com
tat urehithiasis or yrinary tract mfection

Water 1 to 2 liters daily

Increased 1n fevers, certam kiduey disorders, dehydration,
Addicon’s dasense, constipation
Decreased 1n edemn, renal msufficiency, epilepay

Indigestible Increased in atonie constipation and obesity
fiter Decreased to produce smooth or soft diet for gastrointestinal
lesions spastic eonstipition malnutrition high calorie diets

FA G Normal ratio 08 1, diabetes 1 1 tordirline 15 1, ketogenie
level 31
Aerd base The normal dict 13 neutral or <omewhat alkalme
talance

The aaidie diet 13 used to facilitate the solution of phosphates,
while the basie or alkaling ash diet 1s effcctive when urates,
oxalates or cystine tend to precipitate

Adjustments may also te of valuc 1n comlating infections

“Refer to Table 3 for detalls of 1953 revision
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MODIFICATIONS OF ANORMAL DIET

Tasre

A SUMMARY OF MODIFICATIONS OF TiE

NIGH PROTEIN

| LOW PROTEIN

] HIGH CALORIE

Alslk, cheese

1 qt mlk, milk
drinks, nonfat dry
mlk solds, all
cheess

1 cup mik--all forms 1 qt mik, mik

or 3, oz cheddar
cheese or equivalent
amounts other
cheese

drinks, added non
fat dry milk sohds,
all cheese

Meat, fish,
poultry, e9gs

6to 8 oz. EP. all
meat, fish, poultry,
1 or more eggs

2'0z. B.P pll meat,
fish, poultry 1 egg
mstead of 1 oz
meat

6t 8oz EP ol
meat, fish, poultry

Bread, cereal,
cereal prod
uets

6 to 8 servings—
preferably whole
gram or enriched

4 servings—prefer
ably whole gran or
epriched

6 or more servings,
preferably whole
gram or enriched

Potato

1 serming—all potato

1 serving—all potato

1 or more servings—~
all potato

Vegetable,
green, lealy,
or yellow

1 or more servings—
all vegetables, raw
or cooked

1 serving—alil vege
tables raw or cooked

1 or more servings
Al vegetables, 1av
or cooked

Veqetable,
other

1 or more servings of
all vegetables, raw
or cooked

2 servings of all veg
etables, raw or
cooked

1 or more servings-
all vegetables, raw
or cooked

Frust, cvrys

1 or more servings of
all eitrus frts, as
Juce or as fruif

1 serving of all eit
rus fruits, as juice
or as fruit

Fruy, other

2 or more servings, as
Juice or fruat, raw,
cooked, canned, or
drred

2 servings, as juice
or fruit, raw,
cooked, canned, or
drie

Fats

3 or more table
spoons—all fats

3 or more table
spoons—all fats

1 or more serviogs ¢
all ertrus frus as
Jurce or as frmt

2 or more serviogs &
Juice or fruit, rat
eooked, eanned, of
dried

3 or wore table
spoons—all fats

Arscellaneous

All desserts, bever
ages, condiments,
soups, sweets, pick
les, relishes, spces,
herbs, vinegar,
white sauce

Coffee, carbonated
beverages tea,
most condiments,
herbs, clear candy,
Jams, Jelhes, syrups,
honey, vinegnr,
soup$ and desserts
made with foods
listed above

ATl desserts, bever
ages, condment?
soups, sweets pic
les relishes, “prees
herbs vizegar, Wit
sauces In between
feedings, emphsss
upon evemng 3¢
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LOW CALORIE | ILDW JLFINF

BIAND

T pt or more milk, all

ot ik, ki milh
forme, all choese

referred, cottage
heese may be subety
ated

1 pt. or more mik, milk
drinks, cottage, eream,
farmer cheese

Tamited amounts of  beef,
veal, lamb, mutton, park,
park produets, game, fowl,
heh, shellfich ~ Othera re
etricted (cee helowy 1
or more ey

060z ET.lemn
eat, fisk, poultry,
roiled or ronsted, 1
¢ porched, enft or
ard cooked

1 oz or more E P.; tender,
well done, broiled or
roasted meat, fish or poul
try, whole or minced,
Fggs poached, soft or
hard cooked or scrambled
mn double boiler

¥ or morc servinge, prefer
ably whole gran or en
riched

sersinge, preferably
hole grawn or en
ichel

batitute 1 #mall baked 1 or more servinge
otato for 1 serving

f bread, ete

4 or mrore servings tonsted
refined enriched bread; re
fined cereals, crackers
from refined flour

1 or more scrvings mashed,
baked (served without
ki), boiled, escalloped,
ereamed

or 2 gervings—all vog 1 or £ servings—nll vege

tables, raw or eooked tables, ran or cooked
Lamited amounts —aspara
fus, pens, spinnch, string
beans

1 or more servings cooked
tender whole, or purée

or 2 servings—all vegr | 3 or more scrangs i
tableg other than vegetables, ruw or cooked
hose Liste] lielow Limited amounts—shll

| eans, lentils, mushrooms

2 or more rervings cooked
tender whole, or purée

or 2 gervings of eitrus

1 or more sersings of citrus
Tuit, as juice or as
rut

fruit, aa Juice or as frurt

1 serving strained dilute
orange juice, other citrus
Juices as tolerated

O £ £orvInge 08 Juice | 2 or moTe srvings a8 juice
r frust, raw or coohed,  or fruit, raw, cooked,
anned wathout sugar eanned, or dried

1 or more servings cooked
or canned without sking
or seeds, puréed fruits,
dried fruits

tablespoons—all fats 3 or more tableapoons— all

als

3 or more tablespoons
cream, butter, fortified
mAargarine

lear coffee, tea, cerenl
beverages, unsw eotrned
earbonate beverages,
clear homllon or con
fommé, spices, herbe,
vinegar; condiments,
pickles, ‘rehishes n Lim
ted amounts, artificial
sweetener

NIT beverages, dessorts,
rich desserts 1 mndera
tion, condiments, hcrbs,
piekles, relishcs, apices,
nuts, all sweets

Tea and coffee ns tolerated,
desserts of gelatm, pud
dings, cream soups made
with purée of vegetables;
ralt, white sauce; sugar
m moderation
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Tany

therapeutic purposes

bread, cereal, cereal
products, potato,
vegetables, fruits,
eggs, desserts aud
soups made from
milk or eggs in
addition to amounts
above

therapeutie purpows
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L0W CALOPIE

10% PURINF

BLAND

\dditional amounts of
food other than those
listed hove , sweets,

a< eandy, sugar, jam,
Jellics, avrnpe deseerts,
capees, as Hollandaise,
gravy, white snee;
foola preserved jn oil;
dnied fraits; fried
fonds, hagh ealorie
vegetalles as corn,
hma beane, legumes;
fruits preserved in
sugar syrup

Meat extracts, broth, gravy;
Iner, kiduey, aweethrends,
<ardines, anchosies, her
Ting, mackerel, roe, seal
Inps, muesels, partriige,
and squab; mineement;
fried meat; fried potato,
potato ehaps, aleohol, yeust

Fried potatoes, potato chips;
tough, fibrous ments,
fried and rare meats;
meat extracts, broth, bounl
lon, gravy; fried oggas
strong flavered, highly
sereaned, and American
cheese; whole gram bread,
cereal, cerenl products;
raw or tough fibrous veg
etables; raw fruits or
sking and secds or fruite;
earbonated beverages;
aneets (other than above) ;
nute, nleohol, condiments,
relishes, pickles, spices,
vinegar; enlad oils
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TABLE

LOW RESIDUE |
Cottage, eream cheese, Amer:
ean cheese used for flavoring

HIGH RESIDUE
1 pt or more milk, mlk
drinks, all cheese

AUk, cheese

40z or more E P, tender, well
done broiled or roasted meat,
fish, or poultry, whole or
minced  Eggs poached, soft
or hard cooked, or scrambled
1 double boiler

4 oz or more EP ; all
meats, fish, poultry; 1 or
more eggs

Meat, fish, poultry,
eggs

Bread, cereal, cereal 4 or more servings, enriched 4 or more servings, whole

products white bread, refined cereals,  gram bread, cereal, cereal
crachers from enriched flour produets
Potato 1 or more servings mashed, 1 or more servings, potato
B g8,

baked (served without sk‘;n),
boiled, escalloped, creamed

with skin

Vegetable, green,
leafy or yellow

1 or more serving canned or

1 or more serving all vege
cooked purce

tables, one served raw

Vegetable, other 2 or more servings canned or

cooked puree, vegetable jmces

2 or more servings, all veg
etables, one served raw

Fruwt, alrus 1 or more =ervings strained 1 or more servings of eitrus

citrus juice fruit

1 or more serviags, tll

Fruit, other
' frmts, raw, cooked, canued

1 or more servings strained
fruit juice, puréed, cooked or
eanned fruits, avocado, ripe
banana, canned or cooked
fruits without skins or seeds

Fats 3 or more tablespoous cream, 3 or more fablespoons—all
butter, fortified margarine, fats
vegetable oils

Al1scellaneous Tea, coffee, cereal beverage, All desserts, beverages,

carbonated beverage, broth,
bowllon, clear candy, sugar,
3elly, honey, syrup, gravy,
31)t, vinegar, spices without
renidue, angel food, sponge
cakes, gelatin desserts, sher
bets

condiments, }sloups, sc:-:ets
1089,

pickles, reliches, sp

herbs, vinegar, white s1u®®
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SOFT—HIGH CETTULAT

|

TOW §ODIL M

TOW FAT

1 pt or more milk, nuth
armks, all eheese (ex
cept those isted brlon )

1 pt mlk or dialyzed mulk

1 pint milk, whole or ekim,
cottage chccco{ cheese
made from akim milk

420z armore EP ten
der, well done, brotled
or ronsted meats, fish,
poultrs, 1 or more
eggEs

1oz F D, meat, fish, poul
try (except those hated be
lowy, pregarel withont
<(dt, 1 or more cgge
poachel, soft or hard
coohed or serambled in a
double 1 oaler

4oz or more P, lean
meat, fish, poultry, broiled
or roasted; 1 egg, poached,
soft or hard cooked or
aeramblel 1n a double
hoiler

4 or more serviags en
riched white hread, re
finel cerenls, erachers
from refinei flour

1 or more servings v hole
gran or enrichel brend,
cereal or cereal products,
or exme 1m low =adium
fonde

4 or more gervings whole
grun or enriched

T or more servings
mashed baked (served
without shan), boiled,
esealloped, ercame

1 or more <erving potato
(exeept histed helow)
eooked without salt

1 or more serving, hakel,
mashed, or bailed

T or more scrving coohe T
tender, whole vege
tatleq

1 or more <erving all vege
tablea, raw or cooked,
prepared without salt (ex
cept thase histed |elow )

1 or more servings a1l veg
etables, raw or cooked

Yot more rervings
cooked tendr whole
vepetaliles

3 or More <rvings all vege
tabl @ ran or cookel, pre
pared wathout =alt (exeept
those Lietel telow)

2 or more servings, all vege
talles, raw or cooked (ex
cept those histed below)

Tor morc servings of
atrus fruit, frot Jutee

1 or more servings of eitrus
fruit fruit juce

1 or more servings of a1l
eitrus fruits as juice or
frmt

T or more servings, all
fruits, cooked, eanned

T or mart scrvngs all fruits
cooke] eannc 1 (exeept
those hutid below), “‘pas
formumg * 1f toleratet

2 or more servings of all
fruita as Juice or frmt,
raw _cooked, canned, or

rae

3 or more tablesponne—
all fats

T or more t d lespoons
eream  swect butter

1 tablespoons (more 1f tol
erated) of hutter, fortafied
margarime eream (205)
salad oil

Al dewierts (exeapt
these liated below),
beveragea soups
sweets, white sauee

Desaerts prepared from
fooda above without slt,
rereal heverages coffee,
ter, unsalte soup pre
pared from allowed fonds,
cugnr pure sugar cindy
honev jam gelly or mar
malade prepared without
salt, choeolate berbs
some_spices, unsilted pre
pared foods

All beverages, gelatin des
serts, we cream, puddings
n moderation, sherbet,
angel food eake, clear
candy honey, jam, jelly,
molasses, sugar, herbs,
s1lt vinegar, some spices
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Tast
LOW RESIDUE ] HIGH RESIDUE
omt *Milk, milk drinks, cheese other Fruit and vegetable juices
than that histed above, tough, purée of fruit and vege
fibrous meats fried meats, tables

fried eggs, whole gramn bread,
cereal, cereal products, raw
frmts, fruits with skms and
sgeds, raw and cooked whole
vegetables, desserts other
than those listed above or
prepared from foods other
than those allowed, candy
contuning nuts, jams or
marmalade, nuts, pickles,
rehishes, fried potato

*Some omit milk and milk drinks
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SOFT——IGH CILLULAT | TOW SODIUM LOW FAT
Highly seazoned, strong  Buillon, concomm¢ earbon  Heavy eream, fried Y:MMO'
flavore1 cheese, ran ated beserages, desserts fatty menta and fish,
fruts and vepetables, made with 1 aking powder,  cheeeo other than listel
Tich desserts, vonds Vaking =oln, quick cook above, foods eanned in
mente, Em\h«, rehishes, ing cerenls, eommerein} o, deeserts igh 1 fats,
spires, herlq, vinegar getatin desserts, milk avoendo, raw apple, melon,

other than hated above;
Vacon, salted or smoke 1
meats, fish or poultry,
frozen an1eanned fish,
canned meats an 1 poultry,
1] checse, <hellfish, mofas
see, gyTUpS, most driel
fruits, frozen anl canned
vegetables, Yeets, celery,
chard, dandelion greens,
kale, spinach, relishes,
condiments pickles, salted
nute olives aalt, some
public water

chacolates, ¢gas forming
vepetables?” as those of
the cabbage famly, drel
peas rutabagas, turnips,
driel beans

Fee text for detmls In most caers, diete are calenlated for individual patients
~nd the degree of restriction will be vared  This 15 espectally true 1 diets low m

calarses, protein, sodram and fat
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PART IV
QUESTIONS FOR GENERAL REVIEW

What 15 meant by the term metabolism?

Under what condittons 1s basal metabolism measured? Why?
Show by caleulation your approxumate calomne requirements?

What factors would mfluence this value?

What 1s the purpose of digestionf

What are the end produets of protein digestion?

What value would there be 1n having an analysis of the stool?
‘What role does the circulation of blood play 1n nutrition?

‘What 13 meant by the term anema?

Does any relationship exist between the mind and food utilization?
What influence do the endocrines exert on ome’s state of nutrtioni
Name four endocrnes

How are foods classified?

What 19 meant by the biological value of a protein?

Can proteins ‘‘supplement’’ one another? How$

Of what value 13 Iiver

What direction should be given for its cooking? Whyt

How much protein should the normal adult diet eontamn?

How many grams should a ‘‘high’’ protein diet contain?

How do light and dark fish differ 1n composition?

Name four conditions under which a high protein diet 1s advantageous
What 1s the nutnitave value of mik?

How do cheese and milk compare 1n composition?

What 1s meant by the pasteurization of milk?

How should mulk be handled 1n the home?

What 15 the nutntive difference between butter and margarme?
How does cooking alter starch?

How does the carbohydrate value vary in frints and vegetables?
Do fruits and vegetables differ in nutntive valued Explamn
What are the symptoms of vitamin A deficrency?

What 15 the ‘‘recommended allowance’’ for ascorbic acd for the nof
mal mndividualf

Is this the same as the ‘‘mimimum requirement’’? Give reason for
your answer

What 18 your approximate requirement for tmamine?

How might this be met?

What 18 the role of iron 1n the body{ 14
What 13 the recommended allowance for calemm for & 1yesr®
child?

Is flmd 1nteke important i health? Give reason for your answer

550
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How accuratelv do tables of food composition indieate the nutntive
value of foods?

What factors infiuence the nutntive valuo of vegetables?

Do you consider a nutrition history of value? Why?

Tt t)e Baste Seven food groups and imdicate the compomtion and
value of each group

2 Are proteins and enrboly drates mcompatible 1n the diet? Give reason

for your anewer

Of what value are nuta 1n the diet?

Qutline n datly dietary pattern for yourself

How would vou alter this to brng about weight losat

What are the dangers an 1 disadvantages of obesity

How 1= o carity measured 1n the mdivaidual?

Tow ean vou approximately determino jour deurablo weight?
How rapidly should weight be lost? Yhyt

Qupgest measures whereb) vou may increase jour diet by 1,000 cal
oriea daily

Conld a vegetarian dict be ade juate? Explun

What sdjustments should be made n the diet during pregrancy?
Wint

Would the diet for pregnaney be adequate for lactation?

How would vou caleulate the formula for a baby weighing 8 pounds?
Outline & diet which miht be served to & 9 month old baby

Hown does the diet of & 2 year old child differ from that of an adult}
Can dental caries be influeneed by diet? Give reason for your answer
How would the diet of o man 85 years old differ from the diet of
one 351

What factors stould be considered in planming the diet for an older
persony

How could the normal diet be modified to become a bland diet?
What are the characteristics of a bland diet?

Differentiate tetween & hquid a soft and a regular diet

Upon what prinerple 13 the diet for the diabetic based?

How might the written |reseription 1n terms of grams of P F and C
differ for the diabetic and the normal individual 1f both had a need
for 3 000 calories daily ¢

Would the type of insulin used alter the diet pattern? How?
What are the characteristies of the diet i eelme disease? If bananas
are ueed why should they be fullv nipet

7 How may hypoglycemia be treated by diet?

What restrictions might be made in the diet of the patient with gout?
What organ dysfunetion 18 assouated with Addison’s disease?
Vhat types of disorders occur along the gastromntestinal tract?
How couldl these affect t] e food ntake?

What spearfic 1mstructions should be given & gastrie uleer patient?
What 15 the diet ecurrently used for Liver disorders?

Is & Jow or high protein diet indicated 1n albuminuria? Give reason.
Wiat are renal caleuli?
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QUESTIONS FOR GENERAL REVIEW

T hat 15 meant by the ‘‘rice diet’’?

What are the outstanding features of the low sodium diet?

Why 18 this type of diet sometimes used?

How does the low sodium diet differ from the low salt diet?

W hat foods should be emphasized 1n anemiat

What effect does fever have on the need for food?

What 1s meant by a ketogenic diet? How could a diet be altered to
bring ths about$

What foods are frequently associated with allergy ¢

What are ehmination diets?

What precautions must be taken in planmng the diet for allergy?
Name three skin disorders whieh result from food deficienciest
What are the characteristies of pellagra}l

TIs this condition eurable? Gave reason for your answer

What 13 meant by & subelinreal deficiency$

How may they be detected?

Name three factors that might alter food needs?

Are data on the cholesterol content of foods ever of value?! Give
reason for your answer

What factors other than food and physical defects influence health?
How would you explamn an apparent food deficiency 1 a person con
suming an apparently adequate diet?

Do you consider nutrition a ‘‘pure seience’’? Give reason for your
answer

What precautions must be taken in the cooking of protern foodf
Suggest a menu which might be tray served to a woman 60 years old
who 13 not acutely ill and has no need for an adjusted diet
Outline a diet for & patient who underwent an operation for colostomy
a month ago

What general directions should be followed in preparng a tray!
What knowledge has been gamned imn this course which can be prac
tically applied to your own hfe?
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PART VI
APPENDIX

TaBLE 120 —dpproxumate Foop VALUES FOR Gross PLANNING oF DieTs

S nce the 100 calorse porton s i general the average serv ng of a
it 18 possble 1o st roughly foods of equal ealo ¢ content i typcal food groups

the eof

s mple fract on or mult ple

thn these groups the foods suggested are nterchangesble and one selects the food preferred

Such a st follows

Cereals (100 cal )

20 gm C P Igm

Corn ﬂakes l'¢ cups

Cream of Wheat % cup

Grape Nuts 2 t

Muffeu or 5h1=ddcd wheat 1

Oatmeal cooked 34 cup

Puffed wheat or rce l cup

Frasts (100 cal )
20 gm C 2 em
Apples [ large
Apricots dred 8 halves
Banana 1 small
Canned cherres %5 cup
Grapefry t 145 1 cup Juce
Grapes 1 me
Orange 1 large 1 cup juce
Pear 3 hatves
Peaches 3 halves
1 sl ce
Watermelon large serving
Breads and Crackers (100 cal)
Beads 20 gm C 3gm P _fgm F
Crackers 16 gm C 31gm P 3gm F
Whte or brown ! thek slce
Parker honse roll
Salt nes
Opyster erackers
Melba toast 2 :l ces
Zweback 3 sl ce

Potatg or Potato Substitute (100 cal )

Potato ch ps
Sweet potato %2 med

Macaron cooked | cup
Noodles cooked 33 cup

h;nabbx (100 cal)
20 gm

et besns”

L ma beans
K dney beans
Peas 3¢ cup
Corn 15 cup
Desserts—Vanable
Pudd nes (Span <h croam),

iﬁ cop
cop
¥ cup

TemE 2lgm
4gm P 8zgm 26 gm
Gobey Qvaed 3R B F S0im

(100 cal

[elelel

Amer can_cheese
Cottage cheese

568

15 gm €

Goger snaps vanlla wafers chocolate
5

Moarogos
Fruts (sc abeve)

Sugar cooh e
F 00 cany
Pe, small pece

Pudd ngs average serv ng
Fred cakes
Cahe ave age

Tee cream average se v g

Vegetables (25 cal )
or less gm C
Asparagus
Cabbage conked. ,ﬁ, cup
Caul fower mge Serv g
Greens % cuy
Toshronms 6
Saverkraut 1; cup

na Gup
Tomato fresh
Tomato canned 1, cup
omato Ju ce

Tunps ¥ cop

Vegeubles (50 eal )

10 gm C

Bets dced” 55 cup

% cuwp
med

% cup

r,,,mu,, (75 cal)

Turn ps

1g
L'ma beans oy 34 cup
Con on cob z small ears
Parsa ps

Peas” Jouns 3 cup

Meats med fat (150 cal )

16 gn P 10 gm F
Porterhouse s rlon rump average serv ng
Pork ton 1 med chop

Yol cutlet faree serng
Ham smal] serv n,

Leg of Tamb " small serv ng
Broler large serv

Fow! small xerv ng

Meat Subrtitutes (100 cal)

2
L ver average serv ng
Sausage frankfurt
Cottage cheese § to 6 ths



APIFNDIN 569

Tamr 120—Cont'n

Cheese 13 10 cobe

G Cport 1 vl
Tih avrare serene fes et padmon mack

erel whtebth v amall serv ap of thewe)
Tee 110 1%

Rrereages (100 caly

Carbonated ¢ nh I‘& oM

Vureellanenus
Baver {1t (100 @D
Sugar § tep
Craam (cofiee) & the
Mayonnase |
Jeliy 135

Cream (-!: reer) 2t

Candies (100 cal)
Lar aMle—taredy supan
Caram

S 1%

Ghecotate Besperm nte 135
Gurm drops §

Nanhm:llmu 4

Fudee 1 tn cube
M1k chocolate 1§ of § cent bar



TaBLE 121 —F00D EQUIVALENTS FOR INTERCHANGES IN THE Dier

Foods, when nearly equal 1 food value, may be substituted for ons an
other 1n the diet  kruits, vegetables, and cereals are interchanged on the
basiz of thetr carbohydrate content, butter, cream, and oils accordmg to
their fat content, and meats, cheese, and eggs according io the amounts of
protein and fat which they contan

Five per cent vegetables are those which contamn approxmmately 5§ gm

e - 1 level teaspoonful of sugar weighs
able walt weigh approximatsly 100 g

eup

A 10% vegetable or fresh fruit, or frust canned without sugar, contains
10 gm carbohydrate per 100 gm  Obvicusly, there 1s as much carbohydrate
m a half cup of 2 10% vegetable ag 1n 1 cup of 4 5% vegetable

An sttempt to clasmify foods wnto a few groups sufimently melnsive to be
practiesl, of course, has dwsadvantages More sharply defined grouping ac
cording to carbohydrate content, by increasing the number of groups, makes
for cumbersome detml For example, the 5% group 1 sometimes further
divided nto 1, 3 and 5% vegeiables, the 10%, imnto 6, & and 1295 vegetables
ete  If one takes mto nccount the differences m composition, nge freshness,
cooking losses, ete, perhaps this wide groupmg sbould stil be used unts] ness
data aceumulste  When more complete analyses are nyvulible, reclassifirn
tron can be undertaken

A clasmification of vegetables follows

&% and under (may be averaged 154,

as AJ%)I kes, French Artichiokes, Jerusalem
rtichokes, Frend
Asparn gus‘ Be:;z:;el';:na, very young ot
giﬁﬁcﬁ,‘f o3 Corn, on cob and young
Bruwsels sprouts Parsmips
Cabhage Peas, fresh
g:l‘?r';‘o“"" Balsify or vegetable ayater
Cueumber 0%
Eggplant
Endive Beans haked
Kohlraln kidney
eks Lima
Lettuce vy
Mushrooms shelled butter
Peppers, grees ar red Corn, canned
Ralish Lentils
g;‘:f:!?,?::d Buecatash, canned
Epinach Potato whute

Sguash, summer

String beans, very young or
canned®

Tomatoes and tomato jumce

Water cress

10%
Beets
Carrots
Celery rvoots
Omons
Peas very young or canped®
Pumpkin
Rutabagas
Squash winter or Flubbard
String beans, fresh
Tarmp

Rice may be considered
Macarons } to have same value
Homwy }as 20% vegetable

The vegetables contmmng 10%
S B e A TR
EPPE] LT 1 te

.t - u [ L

W8, 390 proteln

values are based op prod
hct!:rulc;n:ege without  agdition
sugar
*Liguld  dlscarded—heated in
fresh swater






TaBLE 121 —F00p EQUIVALENTS FOR INTERCHANGES IN THE Diry

Foods, when nearly equal i food value, may be substituted for one an
other 1n the diet Ernuts, vegetables, and cereals are interchanged on the
basis of theiwr carbohydrate content, butter, cream, and oils according to
their fat content, and meats, cheese, end epgs according to the amounts of
protein and fat which they contamm

Fave per cent vegetables nre those swhich contnin approximately § gm.
carbohydrate per 100 gm vegetable (1 level teaspoonful of sugar weighs
5gm) In general, 8 serving of vegetable will weigh approximately 100 gm
and can be measured roughly as o half cup

A 109 vegetable or fresh frut, or fruit canned without sugar, contains
10 gm carbohy drate per 100 gm.  Obviouslv, there 18 as much carbohydrate
10 o half cup of 4 10% vegetable as 1a 1 cup of a 5 vegetahle

An attempt to clasufy foods into a few groups sufficiently inelusive to be
practical, of course, has disadvantages More sharply defined grouping e
cording to carbohydrate content, by nerensing the number of groups makes
for cumbersome detmil For example, the 5% group 13 sometimes further
divided mto 1, 3 and 59 vegetables, the 10%, into 6, § and 129 vegetables
ete  If one takes into account the dufferences in compouttion age, freshness
cooking losses, etc, perhaps tius wide grouping should still be used until new
data accumulate  When more complete analyses are avulable recirssifiea
tron can be undertaken

A clssification of vegetables follows

5% and under {may be averaged 15%

as 3%) Artichokes, Jerusalem
Artickokes, French Beans, [ wma, very young or
Asparagus canped*
Beet greensy c b and
Broceolt orn, on cob and young
Bruseels sprouts Parsmips
Cabbnge Peas, fresh
%’;;‘;;;"“’er Salaify or vegetable oyster
Cucumber 209,
Eggplant
Endive Beans, haked
Kohlraby Kidney
eka Lima
Lettuce navy
Mushrooms shelled butter
Peppers, green or red Cora, canned
Radish Lentils
Sauerkraut s
Siwiss chard uccotash, canned
Spmach Potato, whte

Squash, summer

String heaps, very young or Rice may be conmdered
cannei® Macarom § to have same value
Tomatoes and tomato jmee Hommny | as 20% vegetable

Water cress

0% The vegetables contamng 10%
Beets or less carbohydrate have a prote
Carrots content of approxmately 197, the
Celery roots 2005 group contamns, on the aver
Omons age, 3% protein
Pens ;ery young or canned*

Pumpkin o prod
Rutabagas et e o sdditional

Squash_winfer or Hubbard
String beans, fres!
Turnip

sugar
«Liquid discarded-—heated n
fresh water
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Tantr 121—Co\T'p

Tle wvilue for fruits 1x essentinlly the stmo whether the fruit 13 raw or
eanned jrovided the canning 13 done without sugar The canning rany be
a9 n water pach, or the fruit may be canned 1n 1ts owa Juice (Juie puck)
Howexer, water packed fruits, 1f the water 18 disearded, have a somenhat
reduced enrbohydrate content (approximately 4¢%), compared with fresh
fruit, due to earbokydrate that goes into xolution

The 5% fruits rre  nvoendo, honeydew melon, watermelon, muskmelon,
rhubarb, and strawbernea

Tle 107% fruits are

Canned Fresh
Applemuce Blackberries
Apnicots Cranberries
Blacklerries Currants
Blueberries Grapefrmt
Cherriea Iemens
igs Loganberries
Irut ealad Oranges
Grapes, seedlean Peaches
Grapefruit, also juice Tangerines
Loganbernies
Peaches

cars
Pineapple elices
Pluoms
Raspberries, red or biack

Fruits conaidered an npproximatels 15%% nre as follows

Apples Iluckleberries
Apricots, fresh Pears
Blucbherries, fresh Pineapple Juice
Chernies, sour Raspberries, fresh
Grapes
Fruits considered as approximately 2055 are
Dananas Grape juice
Cherries, sweet Prunes and plams, fresh

Figs, fresh
All dried fruits nre over 6055 earbohydrate
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TasLg 122
ArproxiMate ProTEIN VALues (See Table 138 for Detuls)

oy
Bacon 3 slees 2
Breads 1 shiee ““sheed’? 3
Cereal Average 1 0z servings
Oatmen! 4%
Puffed, flaked, etc 2
Whole' wheat 3
Cheese Average serving 135 x 1 x 11 cube
American or Cream 8
Cottage 2 tbs 6
Swisg 1 shee n
Egpgs White 3
Whole 6
Yolk 3
Fish—~Fonl—Meat 1 oz serving 6
Avernge serving 3 4 oz
Frusts Average size of 14 ¢ cut up 1
Gelatm Average serving~—3 ¢ 2
Legumes A\emge serving—1% ¢ 68
Meat See Fish
Milk 1 qud buttermilk  Skim or whole
q

Drmd Multed 1 tbsp
Slam 1 thsp
Whole 1 thsp

Evaporated 1 tbsp

Oysters Average serving 5 or 6
Peanuts 30 nuts or 2 tbsp butter
Pot. White 1 average (5 oz)

Vegetables other than legumes or patato
Average serving—3a ¢
A few specrn) foods or puddmgs—1 tbsp each
Beteno
Casec
Casein (erude edible)
Cocomalt
Dietene
Nutramigm
Olac
Protemn Milk
8oy Flour
Vegex
Yeast—Dried

FERTS

m;mmtaum-—owu (TR T YO TR T 3 &)
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AFTROXIMATE CALORIE CONTENT OF Coyyov Foops®

Food

Apple, baked, with sagar
Apple, fresh
Applesauce, sweetened
Apnicots, canned
Apnicots, dried, stewed, sweetened
Apricots, fresh
Asparagus, eanned
Asparagus, fresh
Avocado pear
Bacon
Banans
Beane, green, strng
Beans, Lima, dried, stewed
Beans, Lima, fresh
Beany, nary, cooked
Deef, corned
DBeef, dned, creamed
Beef, Mamburg
Beef, meat loaf
Beet, pot rorst (lean)
Beef, round (lean)
Beef, mrloin, ronst (lean)
DBeef vegetable stew
Bect greens
Beets
DBisemt, baking powder
Blackbernes, fresh
Bluebernes, fre<h
?ll;éﬁsb

Bologna s1usa;
nrcagl,l comn €
Bread, enriched, 1009 whole wheat,

rye, ete,

Bread, raen
Broceolt
Brussels sprouts

utfer
Buttermitk
Cahbage, cooked
Cabbage, raw, shredded
Cake, angel food

Cake, frosted

Cake, layer, frosted and filled
g:kke, plain

e, 3pon

Candy ponge
Cantaloupe

Carrots, cooked
Caulifiower

Amount

1 large

1 Inrge

1 average serving
1 averagoe serving
1 avernge serving
1 large

1 average serving
1 avernge serving
1

1 average sereing

average serving
averngo serving
average serving
RYErago ferving
average serving
average serving
enke

average Ferving
average serving
RTeTAZe eerving
average serving
averagoe ferving
avernge eerving
average merving
medium
averago serving
nyerage serving
average serving
average serving
slice

I itk b bk bt e b

ehice

sliee

average serving
average serving
average pat
glass

average gerving
average serving
averago serving
average serving
average serving
average serving
average serving
piece

ik

1 average serving
1 average serving

Approrimate
Calortes

*From ‘The Nutrition Handbook by Demetria Taylor copyright 1942 re
printe | by permission of the author anl Doublcday Doran and Company Inc

publishers
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Approzumate
Food dmount Calories

Celery 2 stalks 10
Cereal, cooked 1 average sernng 100
Cerenl, ready to serve 1 average serving 50 100
Chard, Swiss 1 average serving 45
Cheese, Americn, Gruyere, Swiss 1 average serving 100 125
Cheese, cottage 1 generous serving 85
Cheese, cream 1 small serving 80
Cherres, canned 1 average serving 100 150
Clernes, fresh 1 average serving 78
Chicken, roast 1 average serving 200
Clams, round 1 average serving 80 10D
Cod steak 1 average serving 125
Collards 1 average serving 65
Cookies, plamn 1 50
Corn, canned 1 average serving 150
Corn, fresh 1 average serving 150
Crab ment, canned 1 average serving 70
Crackers, butter or saltines 1 15
Cranberry sauce, canned 1 pverage serving 75
Cream, heavy 2 tablespoons 125
Cream, coffee 2 tablespoons 50
Cucumber 1 avernge serving 10
Custard, baked or “boiled” 1 average serving 125
Dandehon greens 1 average serving 40
Dates, pitted 1 2025
BEpgs 1 70-75
Escarole 1 average serving 25
Fish eakes 2 200 250
Frankfurter 1 medium 100
Gelatin, fruited 1 average serving 100 125
Gingerbread 1 avernge serving 200
Qrapefrast 2 medrum 200
Grapefrmt juice 3, cup 75
Grapefrmt sections 1 average serving 65
Grapejuice 3y eu 130
Grapes, Concord 1 medium bunch 80
Gravy, brown 1 tablespoon 2025
Hahbut 1 average serving 175
Ham cooked 1 averago serving 250 300
Hask, beef 1 average serving 350
Honey 1 nverage sermang 50
Honeydew melon 2 tablespoons 200
Tee eream, commercial 1 average serving 200 250
Ice, fruit 1 average serving 150 175
Jama, jelhes 1 average serving 100

ale 1 average serving 40
Kidne; 1 average serving
Lamby(lean) 1 average serving 150 200
Lamb stew 1 average serving 400
Lentils 1 average serving 150
Lettuce 1 average serving 20
Liser 1 average serving 20
Taverwurst sausage 1 average serving 100 150
Lobater meat 1 average serving 100
Loganhernes 1 average serving 75
Macarom 1 average serving 135



Fooed
Mackerel
Marganne
Anlh, eonlensed, rweetened
ALk evaporated
Ailh, shimmed
ik, whole
Muffina
Moatard greeny
Noodies
Oatmeal
Ohra
Omons
Oranpe Juire
Oranges, whole
Oysters
Pareny
Peaches canned
Peaches, fresh
Teanut butter
Pears, canned
Pears, fresh
Peas, canned, druned
Peas, fresh
Peppers, green
Peraimmon
e, apple
Pie, Hucherry
Pie, cherry
e, custard
Pie, lemon meringue
Pie, mince
Pie, pumpkin
Tie, ?lmb’:yub
Pineapple, canned
Pineapple, frech
Pineapple juice, canned
Plums, fresh
Pork, cooked
Potators, French fried
Potatoes, mashed
DPotatoes, sweet
Potatoes, sweet, candied
Potatoes, white, baked, or boiled
Prunes, dried stewed, aweetened
Pulding, bread
Pudding, cornstarch
Pudding’ nice
Radishes
Raians
Raspbernes, fresh
Rhubarb, sfewed, sweetened
Rice, brown or white
Rolls, Parker House
Rutabagas

APPENDIX

Amount

1 nserage serving
1 average pat

1 tallespoon

14 cup
gla=s
glase
me hum
average
averige
average
averige
medium
cup

serving
serving
serving
serving

1 bt et bt i e

average sersing
average serving
average serving

tablespoons
average servng

average serving
average serving
Inrge

averago wedge

average wedge

average wedge

average wedgo

average wedge

averagoe wedge

average wedge

average wedge

averagoe serving
averngo serving
glass

aserage
average
average

serving
serving
serving
average serving
average
avernge
average
average serving
average serving
tablespoon

nverage serving
avernge serving
average serving

serving
serving
serving

ki kit e ek e 1 D

average serving

575

Apj rortmate
Calornies
125 150
100
65
90
90

170
100 150
30
135
90 100
30
20 35
130 140
80100
100 120
65
90 100
50 60

200 225



Food
Salad dressing
Boled
French
Mayonraueg
Russinn
Salmen, canned or fresh
Sandwich
Sardmes canned
S~usage, pork
Seallops, fried
Shad roe
Sherbet, frmt
Soda, bottled
Soda 1ce-cream
Soup bowllon or consommé
Soup, cream of vegetabls
Soup, tomato, clear
Soup tegetable
Soybeans, yellow, dned
~pmach
2y1sh, Hubbard
Sq311sh  summer
Strawberries, fresh
Suceotash
Sugar, brown
Bugar, granulated
Sundae
Tangarime
Taproca cream
Tomato jmce
Tomatoes, canned
Tomatoes, fresh
Tongue
Tung fish
Turkey
Turnip greens
Turnips, white
Veal, cooked
Woter cress
Watermelon

ALLnNDIX

P Pttt et

Amount
average serving
average serving
average servng
AVerage serving
average serving
average serving

average serving

average serving
average serving
average serving
average serving
average serving
average serving
average serving
average serving
average serving
tablespoon
average serving
average serving
average serving
average serving
average serving
tablespoon
teaspoon

average serving
cup
average serving

average serving
average serving
average serving
average serving
average serving
average serving
average serving
average serving

Approzwate
Calorses

5
100125
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APIFA\DIX

Inasmuch as the caleulation of the codium value of the diet 1a practiced
<o fre juently at the present tume, the folloming detniled table 19 offered

Sopry A PoTasatt v AN s of Poobs osp W ks I'rovt THE
Resr ey Lanonarory o Mean Jonsson & Cowraay, 1947

Foreword

Previoushh mvmilalle tables giving the sodmm content of foods and pub
Iie water rupphes Iave nlnnve Yeen compiled from data obtained by the
ronyentional metho 1e of ehemiral analveis It 18 well known that 1n most of
these methode traeccs of potasaum tend to e waghed as sodium 2o that
wlen tle amwount of eolium v «mall an appreemble error 1¢ introduced,
which may 1e relatively large ax the quantity of <odium approaches zero
The folloving datn were ol tmined by flame photometrs and are beheved to
Rprunt & new order of accurnes i figuree for sodm

In spite of the elarneter of the individual analyees 1t must be kept
mind that the fizures represent onfy single samples or at most a few samples
of the material exnmine ] For thie renwon the findings are reported in no
more than two mgmbieant figures anl only 1n one migmfieant figure when
the eontent 1s lesa than 10 mg per 100 grame  The individual samples were
analvzed in duphiente  Jmphawis waw given to unprocessed or shghtly
Jrocessed fonld rather than to cubnary ereationa 1o which the use of salt
anl cther xolinm compound« 1= haphly varable  Brand names of manufac
tured produecs are given only when thor use 1« unvoudable but in general
les ing bran s are reg rosonted

Tt wall be noted that naturn) foods wvually contmin lose wodram than those
whieh have bien pro csxe ! For oxample fro<h peas are almost sodiam
freo lut eannel frozen and dry «pht poas contain large amounts of added
olum  Rolwm compounds arc eo widdh used i pracessing foods, and
their ues an mast errcumstunsox 1 &0 harmloss that the pure tood lans do
not require Iatdl docdurntions in mamy nstances Foods Iabeled as con
taming ealt should of courst 1o mvouled 1n low sodium diets, but the ab
sence of gueh 11l el atatoments e no guarnntoo that large amounts of sodium
BTe not | revent

As a rule fresh foods of vegotable orymin contwin httle sodiem, while
003 of anmal orgn contuwin much sodium  cven when nono 13 added
Thus the protemn sources having the highest bwlogical value are also the
figh 80 lm foode—ment, (ggs und milh ke low sodium product Lonalae
wax spcially designed to proside a protain food ot ammal ongin smtable
for Liberal use 1n Jow sodium dicts

Values for potasiium are peluded for the bencfit of research workers
interested 1n the role of this edsment  Information on many foods not
Listel 13 avmlably on requcst  Phymeians should lear in mind that the
hsting of any gven fond us of low sodwm ecoutent dots not amply that
~1ch £001 13 1m (vers other respect w suntable ong for atl patients  Atten
tion 33 eglled to the listing of public wuter supplhies at the end of these
tables, tecause drinking water 1 fome communities 19 o smgnificant source
of dietary sodium
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TaBLE 124

Na, M¢ K, MG

IER

PER

Na, M¢ K, M¢

IER PER
100 6y 100 eu

FOOD* 100 oM 100 6y FOOD
Allspice, ground 62 680 Bread, whole wheat 930 210
Imond 2 690 Broceolt 16 400
Almond, roasted m Brussels sprouts 11 450
ail and salted 160 710 Brussels sprouts, frozen 9 300
Anchovy paste 12,000 1,900 Bautter, average salted
Apple juice (sweet Theoretical value
cider), bottled 4 100 based on
Apple, less skin 01 68 average salt content
Applesauce, canned 03 55 of 25% 23—
Apricot 05 440 Butter, hightly salted 780 16
Apricot, eanned Butter, unsalted 5 4
sirup 2 65 Buttermilk, cultured 130 140
Asparagus, spears, Cabbage 5 230
canned 400 130 Cantaloupe 12 230
Asparagus, tips 2 240 Caraway seed 16 1,400
Asparagus, tips, frozen 3 320 Carrot 31 410
Avocado 2 340 Carrot, canned 280 110
Bacon 760 95 Cashew nut 13 560
Bacon, fried crisp 3,200 450 Cashew nut, roasted
Banana 01 400 1n o1l and salted 200 560
Barley, pearled 3 160 Catchup, tomato 1,300 800
Bean, Great Northern, Catfish (fiddler) 60 330
dry 03 1400 Caunlflower, bud o 400
Bean, green 08 300 Caulflower, bud,
Bean, green, canned 410 120 frozen 22 290
Bean, green, frozen 2 110 Caviar, salmon 2,200 640
Bean, Lima 1 680 Celery salt 26,000 3,100
Bean, Lima, canned 310 210 Celery, seed 140 1,400
Bean, navy, dry 09 1,300 Celery, stalks 110 300
Beef, corned 1,700 400 Cereal, bran 1,400 1,200
Beef, dried 3,900 1,000 Cereal, wheat,
Beef, less excess fat 53 380 Instant Ralston 1 360
Beer 8 46 Cereal, wheat, Maltex 4 250
Beet 110 350 Cereal, wheat,
Beet, canned 36 120 Pettijohn’s 2 380
Beet leaves 130 570 Cereal, wheat,
Blackberry 02 150 Wheatena 1 880
Blueberry 05 89 Cheese, American
Bowllén cube 27,000 1,500 Swiss 420 110
Bram, pig 150 340 Cheese, cheddar 540 130
Brandy 3 4 Cheese, cottage 320 80
Brazil nut 08 650  Cheese, cream 340 90
Brazl nut, roasted m Cheese, process 1,500 440
ol and salted 190 730 Cheese, whey "
Bread, low sodium, (cheese food) 1,500 20
(made with Lonalac) 2 120 Cherry, dark sweet 1 260
Bread, low sodwum, Cherry, dark sweet, -
cinnamen roll 2 120 canned 1n sirup 07 7
Bread, Passover See Cherry, dark sweet,
matzoth I frozen 1 sirup 1 280
Bread, rye and wheat 560 100 Cherry, light sweet, 5
Bread, sem: whole canned m sirup 3 §
whea 670 300 Chestnut 2 420
Bread, wheat, white 670 130 Chicken, breast meat 78 320

*Edible portions only

Fresh uncooked material unless otherwise descrl

bed.
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Tanry 124—ConT'n

Na, Mc R, MC

Nn, a0 K, Mo

17t IFR rER P
FOOD 100 oM 100 o FOOD 100 oM 100 oM
Chteken, leg meat 110 250 Currant, 7ante, dried
Chacolate, mik 6 420 (7anto raismna) 22 730
Choenlate sirap [} 130 Curry powder 45 1,300
Clocolate, Indehon i6 430
unsweetened 4 §30 Ite, <em: dry 09 790
Culer, swect Dextrin 14 14
(apple Juice) 4 100 Dextrosn 1 04
Cinnamon, ground 200 Dt sced 12 1,000
Citron, can lied 200 1 Duek, domesticated,
am 18 240 Yrenst ment vy 360
Cooa Cola (coft dnnk) 1 52 Duek, domesticated,
Coeor, powder, Dutch leg ment 96 210
process 53 3,200 3.1\ 140 130
Con 0, ponder, Lgg, whites only 200 110
ordinary, Ifershes 4 1,400 Tgg, yolks only 34 5
Coronut, dry, shredded 1o 70 Fgeplant 08 190
Cod €0 360 Fndive 18 400
Cod, frozen fillets 100 400 Farina 08 88
Cod Inner ol 01 0 Farma, quick cooking
Cod, sited 7,200 0 ennched 100 95
Coffee, yonsted 2 1,600 Fig 2 190
Corn finhes 660 160 Fig, canned 1n mrup 1 110
Corn meal, yellow, Fig, dried 33 780
entiches 06 120 Filbert 0s 560
Corn o1l 02 01 Flour, bleached, en
Corn, porcorn, popped riched, Gold Medal 1 86
and otled 3 320 Flour bleached, en
Corn, popeorn, popped, riched phosphated 13 78
oiled rod salted 1,500 340 Flour, buckwheat 1 680
Corn starch 4 4 Flour, gluten 2 24
Corn, sweet white, Plour, rye, dark 1 860
canned 200 200 Flour, white, natural 1 1
Corn_sweet wlhite, Fruit cocktail, canned
milk stage 02 240 n sirup 9 160
Cora, sweet yellow, Garlie ¢ 510
canner 210 200 Gelatin dessert, dry 330 210
Corn, sweet yellow, Gelatn, plain, dry 27 11
frozen 2 190 Gin 07 03
Corn_sweet yellow, Ginger ale 8 06
milk stage ¢3 370 Gnger, ground 29 1,100
Corn, yellow, 5 vane QGuzzard, turkey 58 170
tieq, 04 200 Gluten, wheat 2 21
Cowpen 1 560 Gooseberry 06 87
Crab, canned 1,000 72 Grape juice, Concord,
Cracher, Graham 700 140 sweetened, bottled 1 120
Cracker, soda 1,500 500  Grape, Thompson
Cranberry 1 60 Seedless 4 180
Cranberry s ce, Grapefruit 04 200
canned 1 17 Grapefruit juice,
Cream whipping aweetened, canned 4 150
(3275 faty 10 56 Gravy flavoning 86 280
Cucumler, less jarngs 08 230 Halibut 56 540
Currant 2 160 Im, less excess fat 2,100 610
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TABLE 184—CONT'D

Na, M6 K, nm0

PER TER PER PER
FOOD 100 Gy 100 oM FOOD 100 o3t 100 6x
Hash, corned beef, Mulk, whole, liqud 51 40
canned 880 380 Molasses, cane 80 1,500
Heart, beef 20 160 Mulberry 06 200
Heart, turkey 69 240 Muskroom 5 520
Hominy, canned 180 50 Mushroom, canned 470 260
Honey 7 10 Mustard greens 48 450
Horseradish, prepared 96 290 Mustard, powder 3 840
Ice cream, vamilla 100 90 Mustard, prepared
Jam, grape 7 78 paste 1,100 280
Eale 110 410 Nutmeg, ground 14 160
Kidney, beef 210 310 Oats, rolled 2 340
Lamb, less excess fat 110 340 Okra, pods 1 220
Lard 03 02 Oleomargarine 1,200 230
Lemon, less rind 06 130 QOlive, green pickled 2,200 290
Lettuce, head 12 140 Olivo a1l 02 02
Lateln, dried 3 1,100 Olive, ripe prekled 920 240
Laver, calf 110 380 Omon, white 1 130
Laver, pig 77 350 Orange 02 170
Laver, turkey 51 160 Orange Crush
Lobster, botled m (soft drink) 2 100
tap water 210 180 Orange jurce,
Lonalac 20 1,200 unsiweetened, canmed 04 190
Lonalac, rehquefied 2 160  Oyster, fresh 73 110
Macarom 160 Pancrens, pig 57 240
Mace, ground 180  Paprika, powder 82 2,300
Maze See corn  _____. __._.. Parsley 28 880
Maple sirup 130 Parsmps 7 740
Marmalade, orange 19 e 09 380
Matzoth, Ameriean Pes, canned, less
style 130 liquor 230 180
Matzoth, ege 160 Pea, dry sphi 42 830
Matzoth farfel 130 Pes, frozen 00 180
Matzoth meal 125 Peach 01 180
Aatzoth, Passover 140 Peach, canned m srrup 6 31
Matzoth, plam 1 140  Peach, frozen in sirup 120
Matzoth, poppy seed 350 140 Peanut butter 120 820
Matzoth, tasty wafer 430 260  Peanut orl 02 01
Matroth, thin ten 2 130 Peanut, roasted m .
Matzoth, whole wheat 280 420 ol and salted 460 700
Aayonnatse 600 17 Peanut, roasted m shell 08 740
Mk, buttermilk, Pear, Bartlett 2 10
cultured 130 140 Pear, canned mn sirup 8 e
Milk, dislyzed Re Pecan 0g 420
placed by Lonala¢ ——eooe eeo Pepper, black, ground
Mk, evaporated 100 270 spice) 16 880
Milk, goat 31 180 Pepper, green ”
Mylk, lluman, from 9 vegetable) 05 170
mothers, 3 to 10 Pepper, red, ground 300
days postpartum 40 61 (apiee) 46 2,40
Milk, human, from 4 Pepper, white, ground s
mothers, 49 to 77 (spree) 330
days postpartum 1 51 Persimmon, wild 08 530
Milk; malted 140 720 Pickle, dill 2,390

410 1,100

Pilchard See sardine
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Tantr 124—ConT'D

Nap, M h, Mg Na, Mo K, g
TFR LFI PFR IFR
FroAD 100 ey 100 cw oD 100 a6y 100 Gu
Pineapple 03 210 Fum 2 3
Pmeapple, ewnned 1n Sage 19 670
airup 1 120 @almon 48 410
Pinepgle, frozen in “almon, canned 470 330
siru 38 calt, common The
Paneag ple Juee, oretical value for
unsnectened, eanned 04 140 NaCl 39,312 0
Plum 01 10 here S 3 i
Plum, eanned 18 110 “ardine {herring), . 560
Pomegranate, Juiee ennned 1n ol 710 5
and pulp 200 Sardine (}'ﬂloh'\\'d),1
Poprorn, popped and canned In natoral
hhea FoTPe 32 ace 760 260
I'op« orn, popped, Sirdime (pilchard),
oled and salted 1,500 340 cannel 1n tomato Y
Pork, lesa excess fat 58 260 sauco 400 320
Pork salt 2,900 260 Sauerkraut, canned 730 100
IPostum (cereal bever Sausage, Bologna 220 81
age), dny 1,300  Sawueage, Fraokfurt 1,100 330
Tostum, inatant, dry 71 2,200 fausage, pork 1,100 440
Potato clups 340 830 Shorteming, vegetable,
Potato, sweet, canned 48 00 T1%¢0 o
Potito, sneet, less ahin 4 530 slorteming, vegetable,
Totato, white, canned 330 240 T; 02
Potato, white, Shrimp 140 224
less shin oG 410 Sirup, chocolate 60 130
Poultry scasomng 26 840 sirup, maple 14 130
Pretzel 1,100 330 sarup, sorghum 20 600
Prune, canned m svup 3 294 “irup, table
Prune, dricd 5 GO0 {corn and eane) 83 24
Prune’ juice, Soda, baking  The
un<wcetened 2 260 oretical value for
Pumpkin 04 480 pure NalICO, 27,373 0
l‘umrkm, canned 2 40 horghum 8irup 20 600
Quml, breast meat 35 160 Soup, beef, canned
Quail, leg meat 44 190 Diluted as served 400 244
Quince ¢6 200 Soup, tomato, eanned
Rallnt domesticated, Diluted as served 400 440
foreleg a7 370 “oup, vegetable, canned
Rallat, domesticated, Diluted a3 served 150 17
lowm 34 400  Hoybean, dry 4 1,900
Ra hish, with skin 8 260 boy flour, eolvent
Raisim, reedless 21 720 extracted 06 1,700
Rusin, Zante 22 730 Spaghetts Sece
Raspberry, black 02 190 Mucarom . e
Raspberry, onental Bpinach 190 790
(w1neberry) 08 170 bpinach, canned 300 260
Pn*g}mry, red 04 1,0  bpmach, frozen €0 330
Rhubarb, stalks 1 70 Squash, acorn n3 260
Rico flakes 720 180 bquash, Hlubbard 0g 240
Tuce, puffed 08 100 Sfuash, yellow summer 05 200
Tice, pohished and Hquash, white summer 02 150
coated 2 130 Starch, corn 4 4
Tuce witaminized 4 170 Strawberry 07 180
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Na, 16 K, MG Na, Mc K, Mg
orE ver 1EP PER
00D 100 M 100 GM r0op 100 6 100 oM
Strawbersy, frozen, Veal, less excess fat 18 330
s“eeteng(’l ! 2 180 Vinegar, cider 1 N}
Sugar, hght brown at 230 Vmegar, distilied 26 15
Sugar, white a3 g5 Walnut, black 2 460
4 Walout, Enghsh 2 4a¢
Tangenne 2 110 Y Recst
YWater, carbonated, I 1§ Q6
Tangerine, Juce sweet Water, carhonated, IIT 1 06
ened, canned 06 170 oiermelon ’ 03 110
Tapioca, granules 5 i Wheat flakes 1,000 540
Tea, Yudia Ceylon Wheat germ, con
Java blend 4 1,800 taimng some
Thyue, whole 30 500 bran and flour 2 780
Tobacco, chewmg 1,600 1,800  Vibeat gluten 2 2
Tomato 3 230 VWheat, puffed 3 340
Tomato, canned 18 130 Yyheat, shredded 2 340
Tomato yuice, canned 230 230 Wheat, winter R
Tougue, beef 100 260 Whisky, blended 03 1
Tripe, prekled 46 19 Wisky, bonded 01 06
Tuna, canued 540 480 Wine, port 4 75
Turkey, breast meat 40 320 Wime, sauterne 10 8
Turkey, leg meat 92 310 \Vmeiverry 98 170
Turmere 21 2,700 Worcestershire sanee 1,400 360
Turmp, leaves 10 440 Yeast, compressed 4 360
Turmp, white 37 230 Yeast, debittered, dry 180 1,900
Turnip, yellow Yeast, primary
(rutabaga) 5 260 cultured, dry 8 to 320 2800
Vamlla extract 1 74 Zwieback 230 170

See also discussion by Bills et aj J Am Dietet A 25 304 1949

TaBLE 124 A
MetD Jounsax & Co Pronucts

Na, 6 K, Mo Na, MG K, M6
PER PER PER PER
100 6100 om 100 ox 160 M
Alacta (half sham Lactie Aexd Milk
mulk), dry 520 1,400 No 2, dry 400 1,100
Amigen, dry 1,600 2:0 Lonalae, dry 20 1,200
Amugen 5% i 5% Lonslac, reliquefied 2 160
Dextrose Bolution 150 20 Nutram.es, qdr 280 960
Anugen, 109, Solutron 240 68 Oaga‘i;ge s Gy 270 680
Casee >
(calom caseimate) 42 93 Pavema, dry g;’g ggg
DextriMaltaseNo 1~ g30  ggg  Pablom dry
Dextr MaltoseNo 2 44 160  Pectin Agar 200
Dexin Maltose No 3 45 1,300 Dextra Maltose 750 <0
Dextr: Maliose ®ith Protein Milk, dry 460 6 o
Yeast Extract Pratenuw, dey 360 1%8 g
and Fron 52 36¢ Protolysate, dry 1,500 300
Lactic Aad Milk 430 L

Bobee, dr: 2
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Public Water Supplies

Inasmuch as the <odium content of water may be appreciable, 1t becomes
advisable to check the valve when n hum restrniction s produced

N o - food and
d »diem per
1 ne, and &
é ‘o rule to

use only distilled or de 10mized water for sodium restricted patients whereser
the mumeipal supply contains more than 3 mg of sodium per 100 ¢ ¢

Fortunatelv, the mumeipal water supplies of many cities are 8o low 1n
sodium that they are entirels switable for use in low sodium diets There
are, however, some outstanding exceptions  Hardnees or softness has no
beanng on the sodum content of water, except that when hard water 13
softened by baee exchange apparatus the caleium nnd magnesium are re
placed by sodium 1n the ratio of 2 atoms of sodium for each atom of ealeiwem
or magnecium  Therefore, water winch has been <oftened 19 always suspcc!cd
ns regards its smtabihity for low sodium diets and for the preparation of
reliquefied Lonalae

The following table gives the sodium (and potassium) content of the
watera of yepresentative cities  Included are the prineipal eitics of the
United States, the capitals of the states and many places important as
medieal centers  The samples were mostly taken in the winter and spring
of 1947, and the nnalyses were made with the flame photometer Seasonal
sanationy are hnown 1o occur, espetially an miver waters, but nyer waters
rarely contain muck sodium

Additional data on pubhic water supphes ean be obtained from the
vanous state and municipal Jaboratories, nnd from a United States Govern
ment bulletin compled some vears ago ‘“The Industnial Utihity of the
Public Water Supplies in the Umited States, 1932°7 (Geologieal Survey,
United States Department of the Interior, Water Supply Paper 658, Wash
wgton, D €, Government Printing Office, 1934, order from Superintendent
of Documents, 25 ccnts)

Tasi¥ 124 B
Np, e K mao Nao, ma K, Mg
PER PER PER PER
PLACE 100 cc 100 cc PLACE 100 cc 100 cc

Aberdeen, 8 D 20 2 Buffalo, N ¥ 07 03
Albany, N Y 02 02 Burlington, Vt 02 01
Albuquerque, N M 5§ 07 Camson City Nev 04 03
Aunapolis, Ma 02 02 Charleston, § C 1 03
Ann Arbor, Mich 2 05 Charleston, W Va 03 02
Atlanta, Ga 02 02 Charlotte, N C 03 01
Augusta, Maine 02 02 Charlottesville, Va 0g 01
Auvstin, Texas 3 05 CTheyenne, Wyo 03 13
Baltimore, Md 03 02 Chiago, I 03 01
Bangor, Maine 02 01 Cincannati, Ohio 07 03
Baton Rounge, La 9 02 Uleveland, Ohio 1 03
Beloit, Wi 05 [ Columbia, § C 04 02
Biloxa, Miss 23 06 Columbus  Ohio 5 06
Birmingham Ala 2 03 (oncern N I 02 01
Bismarck, N D 1] 06 Crandall Texas 170% 05
Boise, Ida} o 2 03 Dallas, Texas 3 05
I3oston, Mass 03 02 Denver, Colo 3 02
Browngville Texas 6 03 Des Moines, Town 1 04

*An extreme example This water is rarcly drunk but is used for cooking
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TABLE 124 B~—Coxt’p

WNa, 3¢ K, M6 Na, M6 h, M6
PER PEP PER FER
PIACE 100 cc 108 ¢¢ PLACE 100 cc 109 ec
Detroit, Mrch 03 01 Nashville, Tenn 03 02
Dover, Del 2 05 Nevada, Mo 23 07
Durhew, X C Q4 e Newark, N J ae at
EY Pase, Texas 7 06 New Haven, Conn 03 01
Ephrata, Pa 03 02 New Orleans, La 1 04
Evinsnlle, Ind 2 05 New York, N Y 03 02
Targe, N D 5 07 Ozkland, Cahf 03 13
Frankfort, Ky 03 01 Oklahoma Caty,
Galesburg, 11 30 2 Okla 10 08
Galveston Texas 34 07 Olympra, Wash 05 03
Harnsburg, Pa [ (3 Omabs, Neb 8 1
Hartford, Conn 02 01 Philadelphia Pa b 04
Helena, Mont 03 02 Phoemx, Anz 1 [
Houston, Texas 16 086 Prerre, 8§ D 0 05
Huntiagton, W Va3 Q2 Pittsburgh, Pa 6 05
Indranapolts, Ind 1 03 Portland, Maine 02 01
Towa Oity, Towa 05 03 Portland, Ore 01 01
Jackson, Miss 04 02 Providence, B I 02 01
Jacksouville Fla 1 02 Raleigh, N' C 04 01
Jefferson City, Mo 3 04 Reno, Nev 05 01
Jersey City, N J 03 02 Richmond, Va 07 02
Kansas City, Kan 4 04 Rochester, Mimn 07 02
Kansas Caty, do 10 3 Rochester, N ¥ 03 02
Lansing, Mich 1 05 Sacramento, Calif 03 0z
Lincoln, Neb 3 07 Santa Fe, N M Q4 01
Lattle Rock, Ark 01 01 8t Lows, Me 5 05
Tos Angeles, Calif St Paul, Man 05 03
Aqueduct source 6 06 Salem, Ore a2 01
Wetropohtnn Salt Lake City, 02
source 17 06 Utah 08 05
River source 5 05 gan IPIE‘;"’ Calif g 03
Lomsville, Ky 2 g3  SanTrancisco, Calit
i Seattle, Wash 02 01
adison, Wis 04 [13:1 04
- Sioux Falls, § D 1
Manchester, N H 02 a1 Springfield, 111 08 03
Mzrion, Ohio w 07 Syracuse, Ty 02 01
Memphrs Tenn 2 03 Tallahassee, Fla 03 01
Miamn, Fla 2 03 Topeka, Kan 1 05
Milwankee, Wiy 03 01 Trenton, N J 01 01
Minneapolis, Minn 05 03 Tueson, Anz 3 03
Minot, N D 25 06 Washington, I C 03 03
Montgomery, Ala 08 01 Yichita, Kan 5 05
Montpelier, Vt 3 01 Wilmungton Del 08 o1
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TARIF 12,
Sontuat Cutroripr CoNTENT OF Foop

“alt (differentinted from satium) adjustment 18 necessary in <everal con
ditions, anl while the salum chlorile content, and the content of any
other mmeral of a fool vanes with the vamets, mode of preparation anl
emironmental conditions under whieh grown, 1t 18 posuble to approximate
the content of the natural fool

All corned, pickled, smohed, and stlted fouds have n high sodium chlonde
content

Bavanas, bread, Lutter, erachers, egg wlhate, meat stock, meat broth, meat
extracts, cheese and mlk, mohs-cs anl oysters are rich sources of sodium
chlonde

Cereals, fruits, and vegetables,in zcnenl are poor ssurces

Yor solium content of foole sre Tnlle 124

Approumate values are given for snmc common foods

ayM Nacl PER 100 a0

IND OF YOOD
RRD oF Yo NATURAL FOOD

Cereals and Cereal P'roducts

Bml? 00
Bread, white [(
Corn 3
Macarom 07
QOats, rolled 01
Rico 00
Ttye 00
Dairy Products
Butter, salted 1
Cheese 1
Fgg, yolk 0
Egg, nlate 0
Milk 0

Fuh

Pickerel
Salmon

Fruitg
Apricots 0005

Btrawberries 019
Watermelon 001
Meats

Bacon 1
Beet 0
Chicken 0
Goose 0
Luver, calf 0
futton o
0

0
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TaBLE 125—ConT D

@y NaCl PER 100 oat

EIND OF FOOD NATURAL FOOD

Miscellaneous, prepared in the usual way

Beef broth 073
Chicken soup 0.50
Pea soup 035
Boup stock 076
Vegetables
Asparagus, fresh 004006
Asparagus, canned 083
Beans, fresh Q09
Beans, canned 077
Cabbage, fresh 003075
Caulifloner 005015
Celery 0205
Lettuce 01
Omon 002030
Peas, fresh 006
Peays, cauned 067
Potato 010015
Tomato 010
TABLE 126
Foops CoNTAINING OXALIC ACID*

Beet greens Parslane

Gooseberries Rhubarb

Lamb’s quarters Spoach

Poke Swiss chard

Poppy seed

*hohman  Oxale Acd in Feods J Nutrition 18 233 1939

TABLE 127
LisT OF o FEW Foops aND THE PoSSIBLE ALLEscENS THEY CoNTAIN®

Baby Foods

Borden ¢ Malted Milk  Barly, malt wheat flour, whole milk

Carack 3 Soluble Food  Malted wheat, dried mulk, mlk sugar

Dryco  Rice ““polish,” witamun B, wradiated mulk

Farina  Yheat

¥orhek s Maited Milk  Barley, wheat flour, desiceated milk, malt,
haro syrup (corn syrup)

Mellns’ Food Wheat flour, wheat bran, malted barley

Moore’s Food  Wheat, malt

Nestle;s I‘oad1 Malted whole wheat malt, dry milk, wheat flour, cod
iver o1

Pablum  Wheat meal, oatmeal, corn meal, yeast, beef bone, wron, salt

Similac  Buatter fat, olive o1, cocoanut o1l, cod hiver o1l

A Harry L of Aller, St Louts 1941 Tne € V
Mosby Company Yo &
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Teveranes (Nonalcol olie)

Oy C In Ceffein caramel  e<sential otle (cinnamon, coniander, lemen,
nerolt, nutmeg, swert arange) glycenin, hme ywee, phosphorie
ae1l coroa leaves or kola nuts

Ginger Ale  Ganger, lemon <ometimes eapsicum

Poot Beer  Caramel ows of anice, nreh, casnin eloves, lemon, sassq
fras, wintergreen eoumarnn, and vamlla

Sqrenpanlia - Caramel, eologne spints, ol of amee, orange, snesafras
wintergreen, pondere 1 pumice stone

I everanes ( tlcohohic)

Beer (Ale, Stout, Porter)  Fermentel malte] gram, ueunlly barlcs,
wheat, rve oate, riee, anl corn may be ueel  TTop < nre usunlly
adlel

Brandv  Grajes jeaches eherries apples, and other fruits

Gin Barley, nalt rve and corn, flavored with Jamiper bereies, angelien
roat, calamue carlamon, eacary, cinnamon, cormn ler, fennel, grams of

ara Y hicorice, orns root
Wiaskey  Malt, corn, rve, and other corenls
Winee  Usually grapes other fruita

Breads

Glazel erusts contun white of egg

Ruckwheat flour 19 usel on the bottom of all breads to prevent burming

Buckwheat Bread  Duckwheat, wheat, yeast

Kommsbrot  Rye

Pumpermickel  Ryve graham flour (200¢) tleached elewr flour (809%), malt
(017%)

Rve Bread  Rye flour (25¢) bleachet eloar flour (75¢7) yeast

Eehwarzbrat  Coarse rye flour

White Bread  Bleachel patent flour yeast, malt, eggs, vegetable oil, butter

Whole Wheat Bread  Bleached patent flour whole wheat flour, eggs, caramel

Corn Flakes Corn malt

Cream of Wheat  Fntirely wheat

Fanma  Wheat

Grepe Muts  Whent malted barley venst

Macaroni  Wheat milh

New Pettiyohn’s W heat

Nutro  Wheat peanut flour

Post Toasties Corn

Postum Cereal Wheat bran molasses

Post’s Bran  Wheat bran malt syrup

Quaker Crackles Corn wheat oats

Ralston’s Health Breakfaxt Food Wheat

Roman Meal Tlaxseed

Spaghettt  Wheat an1 milk

Prepared Flours

Aunt Jemima's Paneake 1lour Wheat corn, rice rye, milk

Aunt Jemima’s Buekwheat Tlour  Corn wheat buckwheat

HO Co Buchwheat Paneake Flour Cornmenl, P ucknheat, wheat
Punna Health Pancake Flour Vheat, corn
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Uncle Jerry’s New England Corn and Rice Pancake Flour  Corn, wheat,
potato, rice, leavening

Uncle Jerry’s New England Self Raising Buchwheat Flour  Buckwheat
wheat corn, leavemmng

Desserts

Blanemange Ineh moss, milk, flavoring

Custard  Egg mlk, flavorng

Frnitters Flour egg milk

Gelatin  Cow, sheep goat pig and fish hides and conneetive tissue
Ice Cream Egg mlk, flavoring

Tces TFrurt egg flavoring

Menngue Egg, lemon

Pantry Supplies

Beef Juices DMeat egg

Canned Tomato Soup  [omato, butter, omon, wheat, spices
Catsup Tomato apices, onlon

Cottolene  Cottonseed o1], beef suet

Crizeo Spry Fluffo Cottonseed o1l

Noodles  Wheat egg

Potato Chips  Potato cottonseed oil

TABLE 128
Recipes for Use in Allergy
(1) Chicken Croquettes

1 tbs o1l or chicken fat % ¢ hgmd (chicken broth)
2 ths cornstarch % ¢ cooked mnced chicken
salt

Make a sauce of fat, cornstarch, aud hiqud Add the other wngredients
(Cooked corn meal may be added) Cool Shape and dip 1o rye Bour ot
crushed corn flakes Bake 1n medium oven or fry in deep fat

(2) Corn Pone*

1 ¢ corn meal boiling water
14 tsp salt 1 tbs Mazola o1l

Carefully pour enough boling water onto the corn meal to make & spff
mixture, stirnng constantly Add the oil and mix well Meld mto oblong
‘pones’’ and fry m hot skillet with enough fat to prevent sticking Then
brown on one side, turn and brown on the other side Serve hot

*Fat used In recipes for greasing pans or shortening must be onty ofl o
fat specified In the prescribed diet Baking powder should be Royal or S¢
ing which contains no egg
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(1) Corn and Rice Mufiins*

15 ¢ nee flour 214 tap baking powder
% ¢ yellow corn menl 3 tbe Mazola o1l
2 ths gugar 14 ¢ water

Alix all the drv mgredients well, sifting them together four or five tumes
Add thie water and o1l Diake in o hot oven for 20 minutes  Makea 6 amall

mufhine
(4) corn and Rye Muffins*
Use reerpe for Corn nnd Rice Mufling, but subatitute vy flour for rice
@our
(5) Rice Biscuits

Made 1y the Dattle Crech Samtarninm, Battle Creek, Mich

(6) Rice Bread*

1 ¢ rnice flour 1 tbs sugar
3 tsp bLaking powder % tap salt
2 ths 1acon fat or ol T ¢ water

sift the dry ingrelienta  Ad1 water and fat  DBake 1 o Jonf panan s

moderate oven

(7) Rye Rice Rread*

14 ¢ rye flour G tsp sugar
"3 ¢ nee flonr 5 tap baking powder
15 tap salt 2 tsp olive o1l

114 ¢ water
Suft ul) the dry ngredients together  Add wuter and oil  Buke in a loaf
pan in & moderate oven for 40 mimutes
{8) Ry Krisp

Prepared by tle Ralston I'unina Lompany, 8t I ows, Mo

(9) Pear Butter

Belect firm, nje years  lecd, core, und cut anto rather small preces  To
2 ¢ of prepared fruit, add 1 ¢ sugat  Cook slowly, stirring frequently to
prevent burming for 2 1 ours or until the mixture 1s quite thiek

« 10 reciies f r greasing 1ans or glortenng must be only oll or
fat sbcvmwi tn 1« ,xu(m FHEC ™1 king Tow ter shoui § b Hoy or Schilt
ing wlich contalns no eg)
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(10) Rice Fruit Pudding Sauce

1 ¢ sugar 1% ¢ boihng water
2 tbs rice four 1 tsp Jemon juice or vanilla
14 tsp salt

Mix sugar, salt, and cornstarch Add water aud cook untl thiek Re
move from stove and add flavering Add bonled rice and apricots or sliced
peaches and serve warm Reserve some saucs to pour over the pudding

{11) Tapioca-Fruit Padding

2 halves peaches sliced 2 tsp sugar
1 ths dry tapioca 14 ¢ peach Juce and water
Draimn peaches and sprinkle with 2 tsp sugar Cook tapioca 1n Juice and
water until it 18 elear Add remaming sugar and salt Line a balung dish
with peaches Fill with tapioen and bake i a moderate oven for 20
minutes

{12) Rice Cup Cakes*

33 ¢ hot water % ¢ sugar
1% ¢ rice flour Y tsp salt
2 level ths shortening 3 leve! tsp balang powder

1 tsp vanilla

Pour hot water over half the flour Cream sugar and shortenng and add
to the above mxture, beating well Add the other ingredients, mixing well
Bake 12 muffin pans for about 20 mmutes 11 & fairly hot oven

(13) Lamb Patties

Ground lamb pressed nto small patties  Brosled or fried

{14) Puffed Rice Candy

1 ¢ sugar % tsp salt
1% ¢ brown sugar 1 tsp vamlla
T ¢ water Pufled rice

Cook sugar syrup, sud sester until brittle  Add vamlle and salt Pour
pufied nee, stirrmg all the time so that the kernels will be evenly coated
Turn 1t 1nto 2 greased pan and cut in squares Keeps well 1o an arrtight
contmner

(15) Tomatoes Cooked With Sugar

Select firm, nipe tomatoes Remove the sking, cut i shices, and dram
ar hour or more For each cup of tomatoes add a cup of sugar and boil
until thck, stinng often  Bliced lemon may be added to the tomatoes
whila cooking

+Fat used in recipes for greasing pans or shortenlng must be only ol oF
fat specified in the prescribed dlet  Baking powder shov.igld be Royal or Schill
ing shich contains no egg
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{16) Chicken and Pineapple Salad

Cat cold baled chichen into cubes and marnnate for 2 hours 1n French
dresung of ol and white vinegar and salt  Draun well, max chicken with
about one third 1its volume of diced pineapple, and add specinl mayonnuise,
thinned with pneapple juice to taste

(17) Split Pea Soup

1 c eplit pean diced bacon (emsp)
1 ths bacon fat salt

Cook the peas until they form a smooth purée Just before serving, add
salt, bacon fat, and enispy fnied bacon

(18) Rye or Rice Cookies

1 ¢ rve or nice flour 14 tsp soda

15 ¢ light molasses (or =zyrup) 114 tsp baking powder

3 tbs Weason ol 1 tbs sugar
1, tsp aalt Water to make a st1ff dough

Mix dry ingredients  Add eyrop, oil, and water Drop on a greased
cookie sheet and bake at 325° F for 15 minutey
(19) Fruit Cornstarch Pudding

1% ¢ frwit pulp 2 tsp sugar
1% ¢ water 5 level tap cornstarch

Coak for 14 hour 1n the top part of a double boiler

(20) Tapioca With Apricots

6 halves spricots, puréed 1 tbs dry tapioca
2 tsp mugar % ¢ juice and water

Cook the Liqmd and tapioca 1n & double boiler until tapioca 18 clear
Add apricots and blend well Serve warm with apricot jumce

{21) Lima Bean Potato Muffing or Bread*

2 ¢ potato flour 1% tsp salt
15 ¢ Lima bean flour 4 tsp sugar
3 tep baking powder % ¢ water

2 tbs shortemng

Buft dry ingredients together Melt fat and add to water, add slowly
to dry ingredients Put in greased mufin tins and hake at 400° F for 20
minutes 8erve hot Makes 10 small mufling

*EFat used In recipes for greaping pans or sl ortening must be only oll or
fat epecitie] In the yrescrib 1 dlet  Haking 1ow ler stoull be Royal or Schilt
ing which contains no egg
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(22) Lims Bean Soya Bean Bread

Substitute soya bean flour for potate flour 1n recrpe for potato Lima bean
bread

(23) Bolled Mayonnaise

1 tsp sugar Juice of 1 large lemon
14 tsp salt % ¢ boling water
3 level tsp starch* 1% ¢ Mazola o1l

Mix sugar, salt, starch, and lemon juice Add water, couk until thick
Remove from stove and slowly add o1}, beating vigorously

{24) Purée of Lima Bean Soup

Waush and soak, for a few hours, 2 ¢ Lama beans Cook in plenty of
water salted to taste YWhen beans nre well done, put through n sieve

Cook small preces of bacon, cnisp  Add enough bacon dripping and crisp
fried bacon to purée to make pnlatable

25) Lima Bean Potato Cake or Cookiest

6 tbs Lama bean flour 214 tsp baking powder
3 ¢ potato flour Y, tsp vamlly

5 tbs shortening % tsp lemon extrit

th ¢ water few graans salt

2§ ¢ sugar few drops yellow colorinyy

Bift Ary ingredients, cream fat and sugar, add dry mngrodients ud waler
altornately to creamed mixture Add flavortngs <nd colornng  Pat n
greised mufiin tins and bake 1 osen at 430° I for 10 minules

26) Penoche Frosting
3 ¢ brown sugar % ¢ water

Boil sugar and water unti! soft ball 18 formed when tested 1n cold water
Remove from heat, cool, and beat untal creamy An extre tablespoonful of
water may bo added 1f necessary for esy spreadung White sugar may be
used mstead of brown, and vamlle or lemon flavoring may fo uidt a
Chopped fruit may also be added 1f desired

(27) Carrot Marmalade

5 very large carrots sugar
4 lemons 10 ¢ swater

8queeze juice and add later Remove all seeds [Ihen grind lentony and
carrots together Add water Boil all this together for a good half hour,
then measura 1t cup for cup of pulp and sugar Boil slowly for an hair,
or until it Jells Lemons vary slightly 1n congealing time

+Use rice flour in Diet 1 cornstarch in Dlet » and poteto flour In Diet 3 .
Fat used in recipes for greasmg pans or shortening must be of ygg‘;"
tat specified in the prescrited diet ]laklng powder shoull be nosal or
ing which contains no erg
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TARTF 129

SAMROIS AND ABBIFVIATIONS

Ad lib—as desired (ad libytum)

Avoir —avoirdupors

o d—twiee dmly

b1, bbl —barrel

BIHNITE—Roreas Human Nutnition
and Home Feonomics

BM—basal metabolam  or
moyement

B M R —baal metabolic rate

RP —toiling jomnt

bu —bushel

C—carbon

C —centigrade, enrbohydrate

¢ —cup

Ca—calcium

eal —calorie

cap —capsule

¢ ¢ —cubie centimeter, nleo oceasion
ally wrnitten cuem

cent —centigrade  (centum meaming
100,

bowel

ef, egm —centigram

Cl—chlanne, ctlono

em —eentumeter

CP —chemically pure

cryat —eryatallized crystalline
—copper

o —cubie

H—ron

(‘!ecoctrdccnct‘mn

dim —one half (dimidius)
r

dsp —dessert spoon

en —ench

e g —for example

et al —and others (et aliby)

et seq —and the following

F-—fluorine, fluonin

F —Fahrenhest, fat

Fahr —Fahrenheit

Fe—iron

filt —filter

fi dr—Aaumd dram

i oz—flud ounce

gal —gallon

Y—gamma

a—gll

gm-—gram

gr —grain

ett —drop {guttae)
—~hydrogen

Hb —hemoglobin

hr —hour
ht —1 erght
I-—todine 1odin

L d—daly (wmd o)

a1 —n the <an place (dedem)
td —the same (vdem)

n —anch

I U—International umt

kg, kgm, kilo—kilogram

kl —kilohter

km —kilometer

I, —Miter

1b —pound (hibra)
hiq —hquor
A—1000

Mg—magnesium

mg —milhigram

4, meg —mierogram

min —mimm

ml —milhiliter or cc

mm —milimeter

Mn—manganese

N—mnitrogen

Na—sodium (natrigm)

Ni—nickel

No —number

noct —at night (nocte)

O—oxygen

©m —every morning (omns mane)

0l —oil foleum)

03 —mouth {ostium)

oz —ounce

I —phosphorus

P —protein

pe—after a meal (post cibum)

pH—inlex of net ity or alkalimty

ml —pill

Pk —p eck

pond —by weight ( pondere}

ppt —precipitate

p ra—vwhen required (pro re nata)

pt —pmt

pulv —powder (pulits)

qa —four times daily (quater sn die)

q h—every hour {quaque hors)

q1—as much as one pleases fquan
tum hbet)

qt —quart

R @ —respiratory quotient

R—recipe, prescription

S—sulphur (sulfur)

A1t —saturated

8D A —specific dynamic action

sir —let it be labelel (signetur)

sol —solution

soly —discolva (solve)
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TaBLE 129—CoNT'D

8p gr —specific gravity t (wntten as small t to differ
spk —speck ts entiate from T )
8¢ —square teaspoon
ssp —salt spoon
stat —mmediately (statim) u—umt
sym —symmetrne ur-—urine
ByT —8yrup (sirup) US8DA—United States Department,
T —temperature of Agriculture
tab —tablet U 8 P —United States Pharmacopoeia

(wnitten with n capital to dif v —volume
T ferentiate from a small t)  vehie —vehicle
th w g —~water glass
tbs | tablespoon wt —werght
thsp Zn—21n¢
t 1d —three times daily (ter tn die) < —less than
tinet —tincture >-——niore than

TaBLE 130
TABLE oF WEIGHTS AND MEASURES AND CONVERSION VALUES

1 ce = approximately 1 gm or 16 mmms 1 mmn == 006 ce

A mimm and & dru% (gtt ) are usually considered to be of equal mze
Hovwever, the s1ze of the drop 1s dependent on the bore of the
drapper  One cubsc centimeter, therefore, may contain from
12 to 20 drops or even 50 as in the dropper accompanyug
A D wvitemin concentrates

‘Whether the cubic centumeter and gram are equivalent will depend
upon the spectfic gravity (sp gr) of the hqud

1 standard tsp = 5 cc

Unfortunately, the old value of 4 ¢¢ contmues to be used 1 many
medical and ph al texts Teasp today contain
5 cec, and not 4 cc, as they did many years ago A 4ecc
teaspoon can be found imn silver sets of two geperatond
ago or currently as a ‘‘five o’clock teaspoon ’’ It 13 mot
n spoon i general use This old teaspoon 13 equivalent to

14 ar
1 = 2 tsp
1 = 3% fl oz =4drams = 15¢ce
; 16'tbs = 8l oz = 237 cc (approx 240 cc) = 2 gills = % ot
pt
2 1qt
1 0946 L
1 1056 gt or 1,000 ce
4 1 gal
8 1 pk
4 1 bn
1 2% 1fl 0z,3696cc (approx 4cc)
7 =1oz
1 = 29574 ce (approx 30 cc or2thbs)
1 0065 gm
1 15 gr
1 2835 gm (approx 30 gm)
1 4536 gm (approx 450 gm)
1kilo =221b
11b = 0454 klo
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14 1b = 1 stone
= 635 kilo

leg
1gm (A Buffalo nickel weighs 5 gm )
1kg or kilo

mn

Contersion Table®

Freezing 0°C or 32° F

Body temperature 37° C or 986° F

Boiling 100° C or 212° F

Fahrenheit to Centigrnde-—subtract 32 from 212 so that freezing ponts

10

correspond then 1R0°F = 100° C,or 1°F = #; or5° or055C,

therefore the F figure - 32 x 66 or 055 = C, the C value x 9, or

184+32° =F

Frample  (996° F -32) 6, = 37°C

*For exact conversion values see exact flgure given above
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TABLE 132

WereHT HEI0HT AGE TABLE FoR GIRLS
From Birth to School Age

HEIGHT | 1 3 6
(iNncHES)| Mo | Mo | MO

9
\O

1.
MO

18
AO

24| 30
MO | MO

36
MO

48
MO | M0

60

72
MO

25
26
27

29

30
31

34

35

Prepared by Rober( M VWoodbury PhD Childrens Bureau U 8 Dem"

ment of Labol

W etght is stnted to the nearest pound height to the nearest inch age to the

nearest mont

elghts ot children unler 35 inches were taken without clothing

New Yorl

those of
chlldren above 35 Inches with clothing (shoes coat and sweater removed)
Published by American Child Health Association 50 West Fiftieth Street
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Tamr 173
Wetant Herent Aar Taste ror Boys
From Dirth to Sehool Age

HEIGHT 1 3 G 9 12| 18] 24|30 30 48 GO | 72
(nemes)| mo | 20 | w0 | M0 | Mo [ MO | Mo | M0 | MO | Mo | 30 | Mo

!’rc[ ire) I)) !nhr\ M Wiolbury PhD Chillrens Bureau U S Depart
ment ¢t 1] 19

\\(ll.hlnl: chnhtn 15 4 me s of ascortaining thelr rute of growth Al chil
ren stoul] make w regulr annual puin lables o6 -9 [of the original
yut wiwmm] shoull be uxid us o m s of interosting parcnts in their chilirens

nfant ¢n table on which has been jlaced an sccurite meiaure  Stand
nil i “hout Icrs g tinst o wall apon Which b bien marked or
i an accurate mcas

T'ncourage the annua) ;hyslcal «xamlination of every chill by a physician
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TABLE 134
Weieur-Helgir-Aee TABLE FoR GIRLS

REIGHT| 5] 6] 7 | 8 | 9 (10 [ 11 |12 |13 | 14|15 [16 ) 17| 18
INCHES |YR|YR.] YR | YR J YR | YR | YR | ¥R YR.IYR YR ) YR. YR | YR,
§8|33)38
30 34|34
40 |36(36 | 36
41 |37]37) 37
42 13930} 30
43 |41la1] 41 | 41
41 [42lanf 42 | 42
45 |45(a5 |45 | 45 | 45
46 [|47(a7147 | 48 | 48
47 14950 ) 50 | 50 } 50 ) 50
48 52]52 | 52 |52 | 53 |53
49 54|54 | 55 |55 | 56 | 56
50 | (56166 | 67 | 58 | 58 | 61 | 63
51 59 | 60 |61 )61 )63 |65
2 63 | 64 |63 [64 |65 |75
53 66 |67 |67 |68 |68 )67 | m
54 60 70170 71160} 73 o
55 72 |74 |74 |14 |\ 77| 78
56 76 178 {78 |79 | 81 83
57 8y |82 |82 |82 | 8s] 88 92
58 84 |86 |86 | 88| 93] 96101
59 87 190 190 | 92 96100 /103 }104]
60 | |\ [T~ 191195 {985 |57 (101105 | 108 {109 [11T
61 99 1100 {101 |105 [108 | 112 1113 | 116
62 104 1105 1106 | 109 |113 |115 1117 [118
63 110 {110 {112 | 116 {117 | 119 {120
64 114 {115 | 117 [119 {120 }322 128
€5 118 (120 (121|192 (123 [125 | 126
66 124 | 324 {125 | 128 | 129 1130
67 128 1130 {131 | 133 |133]135
68 131 {133 {135 {136 {138 [ 138
69 1351137 | 138 | 140 {142
70 136 | 198 {140 (142 344
71 138 {140 1142 {144 | 145

Prepared by Bird T Baldwin PhD and Thomas D Twood MD

When taking measuréments remove the child s outdoor clothing shoes ang
coat Take heights with & square consisting of two fat pieces of wood joine
at right angles (a chalk box will serie)

position with heels and sh
has  heen marked or pasted an accurate meacure

birthday

TPublished by The
sStreet New York N

10 o !hhe child 18 ;i)l‘nc%d ¥
oulders against the wall or wide boar
AE¢ 18 taken 10 the newedt

n a good erect

-4 upon which

prmeriean Public Health Assoclatton 50 West Fuftleth
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Tmit 135

Wrwnt Hetent Acr Tanwr ror Bovs

603

MEQHT| 5} € (71810110 111213 141516 17 {181 19
INCHES ST |TP [YRL[YP [YPIXT | TP YR [P ) YR |YR | YR | ¥R | YR | ¥R
38 34) 4

39 |35]35

10 |363C

41 |38]78(38

42 |30[%0030]|39

43 [1la1]ar(a1

44 11 [44]aa 144 .
45 Jac |4 [16 | 3050

46 {47[45]48 4848

47 |49 5050 |50)50 | 50

43 52[53 [53[53 [ 5%

49 55155 | 55155 | 55 | 55

50 57|58 (55|58 | 58 | 58| 58

51 61|c1jc1;c1 | 61] c1

52 c3|64f64| s} ot 1| 61

53 66|67|67 | €7 | 67| r8| r8

54 70j70) 50 | 70} 1) 1) 72

55 HMAEEARIEA R

56 si76 11 ) 91) 77l 8} 18} eo

57 7080 | 81} 81| 82| 83| 83

58 83| 84 | 84) 85| 85] 86| 87

£ 87 | 88| so| 89) 00| 90} 90

[ 01 | 02 2| o3| 04| 95| o

61 95| 96) 97| 99)100 /103106

62 100 | 101 [ 102 | 103 | 104 | 107 { 111 {116

63 105 | 106 | 107 | 108 | 110 | 113 ) 118 | 123 | 127
64 109 111 | 113 [ 115 [ 117 [ 121 | 126 | 130
65 114 [ 117 } 118 | 120 [ 12271127 1 131 [134
66 119 {122 | 125 | 128 | 132 | 130 [ 139
67 124|128 | 130 (134 | 130|119 | 142
o8 134 | 134|137 [ 141 143 | 147
5] 137 | 139 | 143 | 146 [ 149 | 152
i 143|144 | 145 ) 1487 151 [ 155
e 148 { 150 [ 151 [ 152 | 154 | 159
” 153 | 155 | 156 | 158 1163
73 157 1160 | 162 | 164 | 167
L 160 [ 104 {168 {170 { 171

Trepared by Lird T Ballwin 11D anl Thomw D Woud MD

2
s

as | efg! 0
interpreting  the simificance of deviation fram average welght for height
Weigt leyeniable Inlex of nutritionl status

t for 1cight alunc i
)

(February 193,

s not

a
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TABLE 136

TLPMINAL STLPILIZATION PPOCEDUTE FOP FORMULY PRFPARATION

Strong Memonal Hospital—Rochester Municipal Hospital
Rochester, New York
Hunts on Easy Formula Preparation
Use the same equipment every day Use it only for the formula
Keep cverything for the formulh together Make the formula the
same way every day
2 After the feeding fill nursing bottle with cold water, rinse the mpple,
and squecze cold water through holes of nipple
Equipment (all should be clean)
1 Large enamel paul with tight cover
2 Bottle rich (2 clean folded dish towel may be used wstead of a rock,
if neces ar;
3 ]Suﬁicnent nursing bottles, mipples, and eaps for each feedung for 24
hours
4 Sufficient nursing 1ottles, mpples, and caps for orange Juice and
water feedings for 24 hours
5 1 Tablespoon (or set of measuring spoons)
1 teaspoon
6 Measuring eup
7 1 hntfe
8 Fannel
9 Can opencr or punch 1f ¢anned mill 1s used
10 Mrang pan
11 Metal kitchen tongs, 1f available
Method

o

Vash yjour hands  Tot on a clean apron

Wash bottles mpples and caps m warm, soapy water using a bottle

nipper brush  Rinse well and dram

Boil nipples 1nd eaps for three minutes

Mecasure sugar mto nuxmg pan

Mensure cold water frowt faucet mto miung pan St to dissolve

sugnr

Wach top of can or bottle Open can with can opener or punch

Measure mlk and add to miung pan  Stir thoroughly

Pour measured amount of formula for one feeding mnto each bottle

Close ench bottle with borded mpple Do mot touch the tip of the

mipples  If pastenrized mlk 1s used, place 4 piece of gauze across

the top of each bottle Iteld n place by the nipple

Cover mipples with cap, lesvmg eap tilted shightly so steam en get

to mpple  If you do not have caps, use paper caps made from clean

wrapping or wax paper tiemg them loosely i place with string 50

that steam ean get to nipple,

10 Put filled 2and capped bottles into pail

11 The bottles of drinking water and the empty Lottle for orwnge Juice
can be put 1 At the same time

12 Full parl wath warm water up to the level of two 1nches

13 Place on stove, and when water 19 boilmg, allow to boil for 15 min
utes Have cover tight on paul

14 Take parl off stove  Cool bottles by pouring cool water slonly donn
side of pail to height of formula level 1n bottle Do not lef water
splsh on eaps or come up around nipple and covers

15 Remove and place in 1 pan of cold water up to level of formulz
Tighten caps

16 If pasteurized milk 1s used shahe bottles gently during early eooking

penod to help ehmnate scum

w1 & Wkt

©
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TAntr 137

Protrin v IFIATION To Growtn RaTk

- NS TTQUIFD TU
ANIMAL PHILE MOTI PLOTEIN TIvE PHOSPHO! IC ACID
Wit * % o
Nun 1~ Tn [y 0473
Horse €0 20 1210 1310
Cow 47 15 1000 1970
Gont 1" 47 2100 3.220
Pig 18 50 - =
Sheep 10 63 2720 4120
Dog s 71 1530 1930
Cat 7 a5 - -

Tarir 178 —Conmpostrion 0F Toans Convon ot sinot b UNITs

This table (Talble 3 1 the ongmnal publieation), together with
the following introduetion is repunted by permission from
Camposition of I'oods——Baw, Processed, Prepmed, U S Depart-
mint of Apgmculture Handbook No & by DBermice K Watt and
Amabel L Mernll

Explanation of Table

This tallc 1e nscful in cstimating, putrient va ues of unweighed portions
of foods as served and i rating mdividual dict= i eertan types of dictary
<urvers  For many foods the umt ~hown s 1 cnpful heeause this quantity
ean e adjusted teidily 10 servings of vaneus sizs  For some foorls, the
umt <hown 14 o given number of aunces 1f that approwhes o reasonable
portion or gerving and wforn atuen v lucking tor computing other umits
One pound 1 or1ons of pue«crous home proparcd foods have boen meluded to
facilitate computnty ins for cortmn ty pes of dictary stadies

The weiglts of common houschold unis of tood and thar approximate
mensures shown 1n this table were takon from several sources, pubhshed
and ynpubhished  ar were enalindated from the denaty of the food The
weights thus obtamed mm many anstances do not represent a high degree
of aceuraes for the volume or mensure but the nutrient values in the table
are for the weight spoeic] Waghts per volume or eount reported by
different laboratorics or andividu s vard wrldy in many enses and the
A[proximate neasure amd the food 1tsut woe not alwavs adoquately de
senbed in the report o mummnze the rrors i uterpreting the units of
measure and wewht, descniptions have been mude uy speesfie and adequate
23 posuibile

Sources of Data

The data appesrng 1n this table hus bon compilid over a penod of
vears from published apd unpublished Iiterature and cxeept 1n 2 tew cases,
are averages of oryginal analytical data Tt % not practicaldc to list the
numerous sources 1n detail

Reseurch at eolleges, univiratics and Agncultural 1 apiriment Stations,
as well as research by kaentific organtzations and by industry, have con
tnibuted the major portion of the data uscd for deriving the avernges  As
new data on any food 1tam bed wnd avalable 1n the Literature or trom un
published sources, they were added to the arrav on file, 1f smtable, and o
new average derived  Tor wome fuody, chuefly in the case of the mineral
content, data were taken fron other compilatiens, espeetally published
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summaries of Henry C Sherman In other instances data nre the result
of 1nvestigations 1n a sngle laboratory For example, figures on the proxi
mate composition of cooked fish were supplied by courtesy of the Bureau
of Fishertes, U § Department of Intemor, from unpublished work mn their
laboratories

A bref out
give the ueer
tables of food
1n 1896, and re
composition and energy value of an extensive list of foods The tables
contained mimimum, maximum, and average values for water, protemn, fat,
carbohydrate, ash content, and energy value of the edible portion of the
food and for refuse as well The data were compiled by W O Atwater
and s associates and were hased in large measure on their own work and
that of their colleagues, most of whom were working i Agricultural Ex
permment Stations and on a few experiments from foreign laboratories

Simnce that time, compilation of data from ongnal sources has leen
continued by the Department of Apgriculture, and, at intervals, pubheations
have been 1ssued covering vamous phases of work on the composition of
foods A complete revision of the origimal tables was made by Charlotte
Chatfield and Georgian Adams and published in 1940  The composition
figurea were brought up to date, taking into account changes i processing
of foods and the mtroduction of new fruits and vegetables and mew
varieties

As mineral and witamin values of foods appeared in the literature or
otherwise became available they also were added to the food composition
files When an urgent need arose early in World War II for a single food
table showing not only calories and proximate composition but mineral and
vitamin values as well, compilations of data were supplied by the Depart
ment and others to the Committee on Food Composifion of the National
Research Couneil’s Food and Nutntion Board and used by them in a pre
limmary processed table The table was revised and expanded as unpub
hished aralyses wwere assembled by the efforts of that Committee and mew
research results became available A printed edition, Tables of Food Com
positton wn Terms of Eleven Nutnents, Miscellaneous Publication No 572
contaimng data or 275 foods was published in 1945 by the U S Depart
ment of Agriculture 1n cooperation with the National Research Council

The present publication takes into account much nmew matenal Figures
have been rewised as needed, and there have been added numerous foods
not hsted 1n the 1015 table as well as different forms of food, especially
frozen and cooked foods

Notes About Food Items

In preparing this table an effort has been made to derive values typieal
of the product available the jear around throughout the country
present, however, 1t 18 impossible to prepare average composition values
that are umformly representative for all foods or even for all constituents
of any one food ~Some foods have been analyzed repeatedly for their con
tent of o few nutrients and scarcely at all for other nutrients

Cooked foods, a few prepared dishes, and frozen foods have been 12
eluded 1n the table for the first time Figures for these items are pre
hminary, 1n many cases based on very httle experimental work IHowever
even 1m tentat1ve form they more closely approximate the nutrient content
of food s eaten than do data on uncooked foods So far as posmble the
data presented were based on summaries of reported analyses, where neces
sary, however values were muputed either from another form of the same
food or from a stmilar food For example, 1n only a few cases were suitable
analyses available on which to base figures for either the promimate OF
mineral composition of frozen foods or cooked vegetables \vhere actual
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data were Jaching or appeared to he inconwatent, the eompowution of the
dramed portion of the canned food or of the raw product was used

Tor cooked vegetables, vitanun valnes are based on studies in which
fair to good cooking procedures were followed  Unless otherwise mndiented,
the values shonn mav be applied to segetablea conked not ton long in oy
moderate amount of water Amount of water and length of time required
to Lring water tack fo bailing are two of the more important factors 1n
\itamin retention  Small amounts of water and short heat up periods
would result in higher vitamin enntent than shown mn this table  Con
versely, if the vegetalle was started in a large amount of cold water, the
valuea would te Iower 1ecause of inereaced solution and distruction  Re
heated left over vigetnlles would have mueh lesa thinmine and nsenrbie
acid than shown by the figures in the table

Eariched Flour —The mimmum lcvels for the reqmired nutrients covered
by the Tederal enniehment legiclation for flour have been entered in thig
table  These mimimum levels are thiamine 20 mg, nboflasin 12 mg,
nacin 16 mg, and 1ron 13 mg per pound  In addition to the amounts of
wron and the three vitamins specified certain levels of vitamin D and eal
ctum were permitted as optional ingredients  Vitamin 1) 12 not included 1n
this table, and except for self naing flours it has Leen assumed that manu
facturers ordimanls ‘do not add ealctum

Self rising Flour, a« usually prejared, contains dicaletum phosphate, al
though sometimes o solium ealt 13 uced  Relf niaing flour contaiming the
ealeim salt 1= estimated to hase approximately 1,235 mg of caleium per
pound and ths figure appenrs 1 the table  The minmimum amount required
for ennehment 19 only 500 mg per pound and hence both the enriched and
the unennched self nang flours, as customanly prepared, have more eal
cium than the minimum level

Bread and Rolls —The uutritive values shown for Lreads and rolls are
the resuylt of caleulutions made from formulas connidered typical of present
dasv commercinl baking practices  Breads with 20, mmcrements of nonfat
milh solids up to the b7 level (flour basi, that 15, 6 pounds nonfat milk
ponder per 100 pounds flour hase been entered because this range 1
believed to cover mast of the white hruads sold I or ealeulating nutritive
1alues of diets when the level of milk solids in commercini bread 13 un
known, the bread hasing nnlh sohds at the 490 level (flour basis) 19 sug
gested beeause present informntion indientes that the average amount of
milk used 19 between 3 and 4¢ (flour hasis) lircad made with 4 pounds
of milk solids to 100 pounds of flour contains approximately 2% % of milh
solids after bahing There 14 wide varintion 1n the amount of milk used
1 bread Instances are hnown i which bakers use as much as three and
four times the nvirage A smpgmficant portion of the caleiem content of
Lreads shown 1n this table 19 from the mold mhibitor In caleulating the
values for commercial wlhite bread, 1t was assnmed that 02 pound of eal
cium proprionate was used to 100 pounds of flour In the 4% milk bread,
the caleium propionate would mciount for about 110 mg of the ealemum
1 & pound of bread

Furched bra! mn e mube athar with enenhed flour ot with un
enniched flour plus such other ingredients that 1 pound of the fimshed
produet will have not less than the yunimum nor more than the moximum
levels of certmin nutrients as specified in the projosed Federal standards
The amounts of the nutrsents specified appiarcd in the Tederal Register
for August 3, 1043, as follows

Ainemum Maximum
mg /1b mg /1
Iron 80 25
Thiamne 11 g
Riboflavin 07 16
Niacin 100 150
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The mummum levels of iron, thiamime, nboflavin, and nracin 1n the
proposed specifications for enriched bread have been entored 1n thig
table In caleulating the nutrents, it has been assumed that the breads
were made with unepriched flour and that the amounts of the nutnents
needed to meet the mummum levels specified for enrichmesnt in addition
to the amounts contnbuted by the ingredients of the formula would
be supphied by adjusted enrichment preparations However, 1f earched
flour was used along with sgmijicant quantities of nonfat smmilk sohds,
the level of these nutrients, riboflavin especially, would be higher The
effect of imcreasing mulk solids by 2% 1inerements may bo observed by
comparing the nutrient content of the unenriched breads having nonfat
mulk sohds at the different levels speeified

Breakfast food cereals on the market tend more and more to have
added nutrients Nutritive values approxmmating some of these products
have been mncluded in the table The nutrients usually added to these
breakfast foods inclnde ope or mors of the following 1rom, thiamune,
riboflavin, and macn  Dxeept for enriched farna and enriched grits,
there are at present no Federal standards regirding the addition of
nutnients, erther as to the nuinent that may be added or 1ts level in the
finshed product The yvalues for the brenkfast foods with added nutrients
shown in this table are sierages of the compositon data reported for
commere14l products that have the same generic classification and have
approzmmately the same Jevels of added nutrients Before using these
data i any parfienlar calevlation, as 1a detary studies, 1t would be
well to check the data with the information given on the pachages of
several kmds i the current market to seo whether values mn thia table
are appheable

Meat of medium fatness for each kind of animal makes up the mamn
portion of meat consumed in this country and was therefore used as
the basis for most of the data entered in the present table

Composifion data for meat of other degrees of fatness are entered
for the carcass or side as a whele In_ addition, under pork, the item
“‘muscellapeous lean cuts’’ has been included for use when a figure 18
needed to represent the total of the <o called lean cuts of a medmm
fat carcass that go imnto ordinary retarl channels Exeluded ave the lard,
bacon, salt side, and fat baek

Reliable nverage values on the proximate composition of wholesale cuts
have been avatlable for severn} years and have been used quite generally
i dietary calculttions for esfimating the nuintive values of meat
Then wholesale cuts of medium fntness are tnmmed, fat along with
some bowe and a very httle lean 13 often removed 'The extent of the
trunming 1s highly varnable, and the composition of trimmed cuts cannob
be estunated 2s ccurately as that of wholesale euts For evaluating
dsets, the use of composition dnta on wholesale cuts, partienlarly n the
case of beef, introduces comsiderable oiercstimation of fat and calones
and a small underestimation of protemn The data for some of the
fresh beef cnts shown in this table haie been adjusted to allow for 2
moderate amount of trmmng Data for all other fresh mest cuts, 1
cluding lamb, pork and yeal, are from wholesele cuts considored most
switable

Date for cooked meats were estimated from studies relating to chunm’:
m the composition of meat during ¢ocking Among the most umporien
factors influencing these changes are temperature of cooking and dfﬂ“‘;
of doneness In 8o far as possible, data used to dernve values for cooke
meat in thuis table were from expersments in which the meat had gesﬂ
cooked to medium doneness at moderate temperatures by common methods
sumtable for the particular cut Meat shrinks when cooked louing Wllf';"tr
fat, some rmneral matter and a httle protein  The total loss m we‘;gﬁ
appears to be around 20 to 30% tor meat with bone and sbout 30 to 40%
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for meat wathout lone Meat rovsted at o verv low temperature would
le expeeted to shrmink lees than at higher temperatures  Re heating of
left over meat woull reduce considerably the thiamine values shown n
this tatle

Notes on Nutrlents and Other Components

Refuse fizurea refer to the percentage of the tatal purchased weight
that the homemaker uemnlly Qiscards an prepinng fmn‘ for the famhy
tatle  Refuse ncludes tones, pite shelle, and other nedible matenal
Yor rome fools it ineludes portions that eould be eaten but as a rule
are diseardel; for example, potato paringe and tongh outer leaves of
vipetalles  In general, data on refnce have been bused on products in
ool condition and would not be smtable to apply to produce with ex
cessive bruising ansect infestation or rot, nor would they appls af peel
g and tnmming are done extravagantly  In other words, datn <hown
here for refuse do not include waste  The figures an conaidered amitable
fur uer with food supplies purchaced at retml but generadly are not
satiefuetors for use with fresh produee bought at whelesle

Proximate composition of food 1« the termi which has come to be
apphed to the projortion of water, fat carbohvdrate, protein, and ash
presint o the food Fach componcnt 19 male up of eubstances having
same proporties in common, lut may inddude amaller amounts of =ub
stnnces that nre unrelated ehemienlly  This promimate grouping of long
standing 19 comventent and 1= usiful for many ealculations

Protein values have been calenlated from mitrogen content, nearly al
wavs total mitrogen, v applung suitallo comveraion factors such as thewe
publiched By Toncs 1 Counted with the true protewn are other nitrogenous
compounds guch ax amine acils and the jurine hases  In cases where the
nonprotein nitrogen exelusinve of amino acul mitrogen, 19 farly large, the
figures for the protein content of the food have been adjusted to more
nearls represent the wum of the true protewn anl amino acids present

Fat refers, 1 the mmn o (ther oxtractable matenals ineluding, 1n ad
dition to the ghieersl ostore of fatts nods or true fats, various fatty acids,
rterols, ehlorophs] and othor pramants or substanees of sinular solubility

Carbohydrate, fre puentls nfirrd to as  total carbohydrate by dif
ference ** 1y the term that hax come to b uxed in this country to apply to
the lalance of the food (omponsiuts and 1s the difftrence between 1009
and the xum of the porcontages of jritan tat ash and water In addy
tion to the sugars and starches which the Fody uxes almost completely, 1t
inclules other forms of tartuhvdrate nhich the body utihizes to a lesser
degree 1f at all, xuch as iher and pentosans  lneluded also are other sub
#tances that are not tarbohvdrate such as organic acids

Food Energy —t alories nre the units used for expressing food energy
In this publication ecalorics huve been calenlated by a modification of the
procedure that hias been 1n use 1n this cosntry for 50 years Instead of
a1 plying the general enloric factors 4 9 4 to the [erecntage compoution
ol jrotein fat, and cari olvArate respectivddy as bas usually been done
heretofore more speaific factors have buen developed for individual foods
or food groups These more s ecfic facturs have been developed along the
hinex of Atwater « [lan but take 1nto consideration the more recunt Litera
ture on digeatibality uid § hysiologienl encrgy value of foods

The prineigle for this revised | roccdure of cstimatmg the ealorie values
was published? in the report of the ¢ omunttee on Calorie Conversion Fac
tors and Food Composition Pables, convencd by the Nutrition IMvision of

Jines D It Facturs for Convirting, I'ercentages of Nitrogen in Fools
] Feeda Into Percéntanes of Proteln 1S Dt Agric Clr 183 22 pp 1941
e el
0o Food an1 Asriculture Organization MNutrition Divislon  Energy yielding
of ¥ood and ( of Calorle Values .3 pp 1937
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the Food and Agniculture Organization Details of applying this procedure
1 the estimation of the calorie values of wheat flours of different extrac
tions have also been pubhished ®* Faectors not shown in either of these pub
heations for caleunlating the calories from protein fat, and carbohydrate
n foods were based on an unpublished commlation of data in the files of
the Bureau of Human Nutrition and Home Economies

Caleium, phosphorus, and iron data shown in this table represent the
tatal amounts of these elements present unless otherwise noted The ques
tion of how to treat the caleium content of foods contaiming relatively
large amounts of oxalic acid remawns debatable In this table the total
calelum content 1s given but attentton 1s called 1n & footnote to the possi
bility that all of 1t may not be avaiable becaute of the presence of the
oxalic acid Likewice, deductions were not made for phytin present in
the food

Vitamin values in the hiterature for any ome vitamin have been deter
mued by a number of methods In some cases the eatrly exploratory pro
cedures have been replaced by methods now thought to be highly reliable
but the more rehable methods have not jet been applied to all foods The
apphestion of better methods will call for a revision 1n some of the figures

Vitamin A values in this table are expressed in International Umts
They have been based, 1n part, on biological assay and, in part, on physical
or chemical determinations of vitamun A itself or on one of 1ts precursors
The physiological eqmvalence of vitamin A and of the carotenes having
vitamin A activity has posed difhicult questions Scientists around the
globe are not entirely 1n agreement as to how much carotene 1s equivalent
to an International Umt of vitamn A For this table, values expressed
as mrcrograms of carotene were comierted to IT of watamn A on the
basts that 06 microgram of beta caroteme and 12 mucrograms of other
carotenes having vitamin A activity were equivalent to 1 IU of vitammn
A The problem of deriving suitable values for practical use in evaluating
human diets 1s still further comphicated by diff 1 availability of
carotene from different sources Experimentsl work with laboratory am
mals and human subjects have shown that the carotene 1 some foods 1
nearly all avmlable and in others only one third or less 1s available Future
revisions of vitamin tables probably will require considerable change 1o
vitamin A figures

B Vitamins —Methods of extraction and assay for the three B vitamins
(thiamine, riboflavin macin) included 1n the table are still 1n the process
of development Modifications of the preferred methods are resulting 1n
greater sensttivity and preeision and consequently in better agreement
between methods Results of applymg the mmproved procedures have not
as yet been reported for n great many foods, consequently many of the
values are based on older methods There 15 still conmderable doubt con
cerming the adequacy of present methods for the yelease of the hound forms
of mboflavin  anomalous values are oceasionally reported for the retention
of this vitamin in foods that hase been subjected to heat Niacin values
were denved from data n the hiterature measuring meotine acid, ncotin
amide and related active compounds

Ascorbic acid values reported here have been based for the most part on
determinations of reduced ascorbic actd beeause this was the form reported
by most workers and 13 the torm 1n which nearly all of this vitammn occurs
n fresh products Foods that have undergone storage or processig, how
ever, have been found to contan sigmificant quantities of the oxidized form
(dehydroascorbic actd) Data on total ascorbic acid were used when au
thors reported data on both the reduced and the dehydro forms Since data
for estimating total ascorbic acid were far less often reported there may
be some underestimation of the vitamm C value of the foods On the other

Merrill A L and Watt B K Physlologic Energy Values of Wheat
J Am Dletet A 24 953 356 1948
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hand recent develo] ments in methods for measuring the vitamin C value of
produeta ghow that same foods contain interfering =ubstances which react
chemieally hike the satamin tut do not have the rame phyaiologieal ac
tivity These interfering substances are found espccially i foods having
a high carlhohyvdrate content that have been subjected to heat or unfavor
alle storage conditions  Continued resenrch on methods and application
of the mmproved procedures are needed to show to what extent present
data need resiqian

Signs and Symbols Used

An asterisk indieates an item for which the compositinn has been caleu
lated from a reeije

Prrentheses denote imputed values for whirh httle or no experumental
evidence was avatlable, for which there was relatively httle bamis for 1m
puting a value from snother form of the fool, or for which reported data
were not contidered surtable A zero in parentheses 13 used whero actual
data were Jacking and the amount of & constituent present was regarded as
none or prohably ton hittle to measure

Dashea show that no Paas conld be founl for imputing a value although
there wae some rcason to teliese that a measurable amount of the con
stituent might be jrecent

The word ““Trace' 12 used to wndieate vitammn values that would round
to zero with the numler of decimal places carried in theso tables For
other components that would round to zero a zero 12 used A zero followed
by a deeimal point indieates that there may be up to 05 of the umt present
Tt basee for showing the amount were inade juate  Numbers nath or wath
out decimal §oints indiente that the average has been rounded to the near
est whole numbier, or 1n the ensr of vitamin A to the nearest multiple of
ten
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Abbroviations nnd syibols, 50%, 594
Al lominal distention, 1n celine dis
ense 47€
m paeumonia 319
Alsorption, amino acids, 104
carliohs drate 30
defimtion, 3%
fat, 104
general 23
impairment 1, 3€3 3T 370
n Jarge intestine 106
1 «nall antestine 103
nuneral oil, affeeting vitamin ab
<orption, 165
mineralz, 163
itanur 105 159 166
Acctosectie aud  Gerhnrde s
for, 420
Acctane m unne efferts of 424
Achlobvdna defimtion 98
Miscusason of diet 453
relation to diarrhea 404
Achalin gastrien an hypon whity 453
Ae1l or hnse forming clements sum
mars, 502
lugh aeid nsh diet 504
high alkahne ash dier 503
Aeid base balance 214
m diet planming 345
of hquid diet 341
role of minerals 1n 214
Aetdosis misuse of term 216
Acrodyma like dermatitis  vitamm
, as a cure of 189
\crome,raly, diseuscion 445
Addeon’s disense, Chapter 34 418
aseorlne aad n, 451
eavses suggested 448
de<eription and treatment, gun
eral 142
devoxs cortreosterone use of, 1

test

dietary treatment, 450

role of ninerals 444

symptoms, 418

use of adrenal (xtructs in 449

Voloscenee, aftcr « hool snacks, 207

Basie heven, adaption of, 20%
food halnts 2096
growth, 205
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\drenal, «fTect of temoval 448
extracts, it Addicon’s disease, 130
glands funetions of, 142
phyeiology of 448

Adult, Chapter 21 305
age classifieation, 305
genatrie, 306
nutritional atatus, 306
nutritive needs 310

\pgar apgar, as hulk 111
defimition 46

Air eirenlation of, through respira

1]-33 apparatus, illustrate 1,

Alanie 70
Allumns  classification, 71
Aleohol tood value of, 237
restniction of, 1m gout, 446
Aleohols n:ncamntuents of sterols,
d

\limentary canal illustrated, 04

Alhali reserve of DLlood, 216

\lhahne stool suggested eause, 463

Alhalo:1s dangerous of food, 242

Alkaptonuria  dietary treatment of,
501

Allergens 586

Allergy, Chapter 41 530
caure 530
diagnosis, 533
dietary treatment 531
ehmination recipes for, 538
food groups 536
foods causing, 532, 536 35S0
references, 553
@y mptoms, 530

Alpha tocopherol (see Vitumm L)

162

(umimum, 214
Alvarez diets in nilergy, 534
m uleers
Amenean Medical Association, work
P
Amino acids, deficieney an rats, 1l
ustrated, 75
dispensable, 70
carly oxpeniments, 71
(s<ential, 70
formation of, 47
indispensable 70
mimmum and safe intuhes for

man,
nonessential, 70
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Ammo acids—Cont’d
<ourees, 73, 77
supplementation 74
Ammonia and blood weutrality, 216
Amylases, wntestinal, 101
role of, 1
Amjlopsis, role of, 101
Anabolism, defimtion, 113
Anemias, éhapter 40, 524
classification, 525
deflcrences, §25
Itver extracts for, 527
permeious, suggested cause of, 527
treatment of, 528
teferences, 553
«ymptoms, 524
vitamin B,, 528
Ammal experimeatation and diseov
ery of vitamins 14G
Antithrombin, role of, 1 blood clot
ting, 136
Antivatamms, 151
Anus
Appendix, 568
vermiform, 100
Appetite, 03
Arachidonie acid, 61
effect of lack of, G1
sources, 61
Argiane 70
Artenwosclerosis 510
Arthnitis Chapter 33, 440
classification, 440
dretary treatment of, 442
protein restriction 1, $41
satmns, role i, 441
Aseorbie aeid, 170 (see alto Nitamn
[

chemstry, 170
deficreney symptoms, 171
destruction 175
functions, 171
history, 170
nutntive needs
sources 175
subelimeal defleiencies, 171
\spartic_acid
Atherosclerosis  defimtion 510
diegtary treatment, 510, 511
research 510
stmptoms 510
Antowntoxieation, theorv of 46>
Avitamnosis condition m vitamin
laeh 147 1

173 174

B |

Babn (see wvo Cluld, Infint) 1
healths ilnstrated, 271
teeth, 1ltustrated 221

INDFY,

Ractunal action, digestive traet, 107
mvasion 465
‘anana diet m cehiae discase, 479
Ranting, 404
Basic Seven Food Group, 41
Tenediet qualitative test for <ugar,
lustrated, 425
Roth metabehism apparatus, :lus
trated, 119
Benben, “Bataan experiment,’’ 178
hstory, 175 176
svmptoms of, 176
Berthold’s deseription of offeets of
castration, 138
Rest, 4035
Reta lactose m hquid diet, 381
Bile and Wile salts, essentigl to fat
abisorption, 102, 104
effect of, on putrefaction, 103
mgment, conversion from hemo

role of, in digestion, 100, 102
salts, use of 1 arrhosis of fnver,
488

storage, function of gall bladder,
400

Digsy nthess, 150
Riotin, 104
Rladder, urinars, illustrated 231
Rlood and hymph, Chapter 7, 132
bactenologie antibodies 1o, 132
buffers, role of, 216
calerum control, 204
cells defimtion 132
formation, 525
funetion 132
hfe of, 525
ehniealls signifieant constituents,

clotting, role of antithrombin m
136

calerum n, 204
sitamin K 1, 136
composition, 132
equibbnum 525
functions, 132
percentage of body weight, 132
protem, 13¢
prothrombin, decrease in vitamun
XK lack, 166
regeneration, 134, 525
role of hidueys 1n mumtumng
compositron 234
serum defimrtion 132
sugar enrves allustrated 409
diabetic Tevel 409
normal content 408
\empcn\(mé%reguhtmg fanction of,

tissue meutrality, 216
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Tk 1 1—Cont’d
salne of regincrators
ple’s, S
Bloor'a elnssifiention of Lipide, 6O
Tody, human chemical compoution
o

of, Wiop

Tomb ealotimeter, use of, 11€
T'one marrow, function, 523
Ttorlen’s theory of phyawlogic n
tegration, 138
Botulism  deseription, 240
Dowel movement, 468 (arc alto Tn
testines)
lirend eompoattion of, 51
Cornell formuln, 52 74
cnrichment, 40
cxehanges 410
Nreakfast foode, various 348
Breast feeding (sre aleo T actation)
and tottle feeing 267
duration of, 261
weimng time, 261
Hrght’s l‘l“(’ﬂ‘(“ 19
Bromine, 214
Proth n lll]llll‘ diet 370
Brown Scquard earhy treatment for
general detnhts  13%
Tulk, requirement i diet 111
Burns diet 1n, 400
Butter, composition 66
process of making 6y
Buttermilh defimtion R4

1
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Calerferol 159 (s¢ abvo \atamn DD
Calewum absorption 204
and 1ron, )iupplem(‘nnng achion ot
208
and l.\m«plmm

interrelition of

lalance m (-ehuc discise 478
deficieney, illustrated 207
food soutees of 205 206
1ron epaning action of 20%
mifk as fest source 205
recommeniled pllowances 205
ruquirement an clulm.ooa, 205

1n pregnancy, Z
role of, 1 blond 4lollm r 136
W Cose use of, 1w hpud diut
280

Calonie lovel of Niquid dict 351
meed n dmly activity ilhistrated
129

i diet therapy 375
in normal diet, 339

@
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Calane caleulation of need
ilefinition, 113
portions {100 ealorie),
Wlustrated, 117
value of food, 115, 573
weight gain, 306
weight lose, 321
um!ernutmmn, 129
Calonmeter T merson
trated 116
Capllars fragbity, allustrated, 172
Catlioln drates, Chapter 3, 43
breakdown,
chemten] comj osition of, 43
clasafieation,
composition and <ources, 43
caohery, purpose of, 57
:lcﬁmuon, 43
enrichment, 40
functions 43
wmtake and dental eanes,
and sitamin B, 176
m Addison’s discase, 449
n diabetes 406
n fevers 395
1 hy pogly cemin 42%
in tubereulosie 393
level m duet, 46, 342
metabohem, 105
of mlh, ST
oxulation bt msubm, 410
propattion of dtet, 46
relatyonship to fat utihzation, 407
sourees, 43, 56
sparmg action
wyntheaus of, 43
utthzation, 105
Carlhonates of blood role w aesd
1 ase halanee, 21
as source of vitamin A,
152

127

cxamples,

fuel  sllus

093

225

s

¢ uotenc

Cutaract lach of miboflaviz as pos
sthle eause, 183

Cecum 94, 100

Celime isease, Chupter 36, 475
dietary treatment of 479
histors and workers 475
resenreh, 478
sumptoms 476

Cedlulose  lefinition 46

Cereals mul tnns! lustrated, 43 46,

Covhery [uq.m 57
(onihied Serbus ulled, 49
cxchanges 416

i det of anfant, 230
place in family diet, 345
proportion of, 1n duet, 48
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Cheese, classification of, 65, 86
definition,
fat content of, 65
Cheilosis, 1 nboflavin lack, ilfus
trated, 183
Child, daily energy requirement ot,

diet adaptation of Basic Seven,
a

establishing good food habnts, 290
food for, Chapter 20, 288
heatthy, ilustrated, 263, 360
nutritive deficiencies, 294
study of growth, 208

Chlonne, role of, 212

Chlorosis, 526

Chocolate, use of, 236

Cholesteremia and weight reductian,

49
Cholesterol, 60
content of foods, summary table

5
exclusion tn gallstone echimination,
491

n atheroscleross, 511
Choline, 192
Crrcutation, relation of maternal
and fetal, illustrated, 251
Circulatory  disturbanees, Chapter
39, 507
angina pectons, diet 1n, 523
atherosclerssie, 5
coronary geclusion, diet m 520
hy pertension, defimtion, 512
dietary treatment, 513
Kempner diet, 514, 515
sodium restriction, 516, 521
obesity, 508
references, 554
rheumatie fever, 522
Cirrthosis of hiver, diet i, 487
Citrovorum factor, 198
Catrulline, 70
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Constipation—Cont’d
cayse of, 468
clasmfication, 469
atome, 469
diet 1n, 468, 470
obstructive, 470
spastic, 469
Qiet 1, 469, 470
diet modification for infant, 277
Copper, reqmrement, 213
role of, 21
Corn, structure of, 51
syrup, n infant diets, 268
preparation of, 51
source and u<e, 45
Corastarch, process of making, 51
Coronary occlumion, dietary treat
ment of, 520
Couneil on Pharmaey and Chemistry
of American Medieal As
sociation, 247
Cream, defimbion, 65
soups i hqmd diet, 314
Cretimism, defimtion, 142
Mlustrated, 148
Crystalline vitamins, 1lustrated, 140
Castom and culture patterns, Chap
ter 23, 330
influencing factors, 330
sumrmary table in relation to
Basie Setven, 832
Cystine, 70
as sulfur compound, 211
Cystinuna, dietary treatment for,

Cystrhis, deotary treatment for, 499

D

Dam’'s diseorers of vitamin K, I
Defecation, nternal, defimtion of,
100

Defi el 1, from vita

Clotting of blood, m o of,
136

Chnis 385
Cobalt, 214
Cocarboxylase 176
Cocoa, place of, in diet 236
Cod liver 011 wn diet of baby, 270
Coffee, 1 gout, 446

plnee of, 1n diet 235
Colitis, mucous, dietary  treatment,

466
uleerative, 467
dietary treatment 4€7
ossible cuuses 467

Colou, 94, 100, 166
Coustipation, 468

eatharsis 1n, 460

mm Jack, 147
svmptoms, 365
Deglutition, defimtion, 103
TNehs dration and chlondes, 231
Delesterol, defimtion, 159
vitamin D, 159
Dental canies, Chapter 14, 218
and health habits, 228
wmerdence, 22 .
theones of congrol, 223, 224, 225,
806

Dermatitis and allergy, 530
otin,
fatty aciuds, 61
lack of vitamin B,, 189
of pellagra, 185, 186
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Dextrine, defimtion, 45
Dextrose, sources of, 44
Thal etes inapdus, defimtion 4035
mellitus Chapter 30, 404
and exercise, 422
coma and wmsulin ghock, Lifer
entwntion, 423
symptoms, 425
diet ealeulation for, 411
‘texchnnge’’ method 417
ffree,’t 419
T qud for, 423
meamurement for, 412
presenption for, 418
<ample menn, 420
eathh workers, 404
hereditary factors an, 400
m child, 422
insulin, 410
Iahorators teats for 423, 426
metaboliem 406
predispostng factors 400
references, 154
s mptome’ 408
renal defimtion 403
Macetie aead, teat for, 426
Diarrhiea, eauses of, 414
cineaifiention, 464
funetional, 464
organie, 461
dietars  modification  for
fant, 277
endocrine disturbanee and 404
fermentation a< cause 464
“‘mptoms, 464
Dinstase, pancreatic, 101
Diet, adequate at medivm liw
Tugh cost, 356
nd;untme:ntﬂm therapeutic needs
4!

mom

or

542

baqie foods in, 352

burne, 400

calonie requirement of normal 341

dental formation, 21

diabetic, 418

ehmination 1n allergy 535

eseentals of, Chapter 23, 348
summary, 540

famly planmng, Chapter 25 345

for Addison’s disense, 419

for allergy, Alvarez, 534

for eardiospaxm, 453

for cehac discare 479

for clildren (lajter 20, 288

for eolitis, (¢

for constipation 465

for diabetie chld, 422

for edems, 497

for fevers, 314

|
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for fractures 402
for gastrie uleer, 436
for gastnitis, 435
for gout, #45
for hypertension, 515, 521
for hypogly eemia, 431
for infants, 263
for ynundice, 485
for Inctation, 239
for liver disorders 430
for mnu!}n guries snd  deensea
53

for
for
for
for
for
for
for
for

nephritis 404

old nge Chapter 21, 303

preumoma, 300

pregnaney, 261

P+ lorospasm, 462

aearlet fever, 390

tubereulosis, 30%

typhoid fever, 397

for urinary tract disorders, 409

for whoopng cough, 400

high protein 392

intrasenous feeding, 383

ketogenie calenlation of, 430, 437
theory of 434

laxative for infant 278

hquid, defimtion, 370
arious types, 379, 332

low in residue, 471

normal nesd bae requirement, 343
adjustment 1 therapeutic needs,

§42

carbohydrate level i 343

constituents of, and vanation
from 540

fat level wn 343

mdigestible fiber, 345

ketogemie antiketogenic  balance,
407

mimeral requirement, 343
planning of
protemn re urrement, 342
vitamn re jmrement 344
water requirement 345

obeuits and, 321

of surgical patients, Chapter 2%,

s

of voung (il 28%
outline for calonic adjustment,
327

7
Planning peneral rules for, 330
references 504

protemn content tn hyer disorders,
456

purine content of, 444, 416
schedule at cnd of first vear, 282
Sippy, 361
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Food—Cont’d

ketogenic antiketogenic, definition,
measurements of, 593

for diabetic diet, 412
meanngs, 21
oxalic gerd m, 203, 237, 586
palatibility, dietary value of, 346
pathway of, 1m digestion, 94
percentageo digested and absorbed,

107

posonmng, 241

requirement for normal growth m
children, 289

for various “ge groups, 298

seale for neighmng, 1llustrated, 412

sensitivity, 530 (see also Allergy)

sources of nutrients, summarized,
32

standards of punty, 246
starch 1, lustrated, 45, 46
time from 1ngestion to elimina

tion, 106
utihization, 105, 339, 540
environment as factor, 346
value of color 1n, 357
vanation 1 texture 357
vanety for satiets, 357
water 1, 229, 345
Formula preparation, wfant, 276
terminal stertlization, 604
Practure, diet 1n, 402
Fruetose, sources of, 44
Fruit and frnt products
caloric valoe of, 51
carbohydrate content of, 85
composition of,
exchange, 415
1n diet of mfant, 281
percentage classification, 570
place n diet, 349
protein content_of, 54
role of, in blood regeneration,
3

in maintenance of blood alka
nimty, 216
Tuel value of foods, measurement
of, 11

Tungi, po1sonovS, 242
Funk’s theory of vitamins, 147

G

Galactose, source of, 44
Gall bladder, abnormalities, 499
funct10nS,

nfection 10 t)phmd carners,
490

INDFX

Gallstones, dietary treatment of,
4

y
symptoms of, 490
Gastric gavage (tube feedmg) as
means of feeding, 385
Juice, 97
components, 98
secretion of, 97
uleer and hyperacidity, 456
Gastntis, cause, 455
diagnosis, 455
dietary treatment, 455
Gastrointestinal disorders, other,
Chapter 35, 452
dxsturba_nces m cehae disease,

7
summarynof dietary treatment,

use of test meal, 472
Gelatin, 1 liqud det, 379
nutritive properties, 73, T4
Gerhardt’s test for acetic acid, 426
Gigantism, cause of, 143
Gizzard, as blood regenerator, 527
Gladin, 1 cehine disease, 478
Globulins, classification, 71
Glomerular nephritis, 494
role of protemn ir, 496
Glossitis, as result of
lack, 184
Glucose, defimtion, 43
determnation of avalable, 407
normal content of, 1 blood, 408
solution as food, 385
sources of, 43
tolerance test, 408
Glutamic acid, 70
Glaten flour products, use of, 1 da
betie diets, 417
in epilepsy, 438
Glycerol (glycenn), 18
of fat,
formation of, GO, 101
Glyane, 70
Glveogen, defimtion, 46
liver, as source of dextrose, 485
stores, 103
(s1y coprotein, examples, 71
Goter, collond, descriptron of, 140
exophthalmie cause of, 142
prevalence of, 210
symple, canse of, 140
(woldberger’s woth on miem
pellagra, 156
(:onads function of 145
( out, Chapter 33, 440
alcohol restrietion 1n, 446
defimtion, 432
dietary adjustment 11, 445

niboflavin

constituent

and
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ctiology, 442
fat reatriction m, 447
protemn level 1n 446
refereneca 598
Codim ehloride Testriction 1n, 410
water antake m, 446
Grape sugar, rources of, 43
Growth in celine disense, 476
defimtion, 126
menaurement of, 1n ehiliren, 298
metabolism, 126
of tat on vitamin B free diet, 1l
Iustrated 177
proten 1n relation to €03
Gruels use of, 380
Guorgy, 188

n

Hair, antigray  faetor, 1llustrated
193
Harrop's theary of nephritis 406
Health, 21
buovant 26
paseable 26
Teart diceases 507 (see also Circu
lators disturbances)
musele contractions role of mun
erala in 204
prescures 508
measurement of 508
Heat loss 133
regulation, 125
Hemoglobin (see also Blool Anemua)
defimition 134
function 134 208
regeneration role of fruits 1, 350
Hemorthage of newborn 1 vitamin
k lack 166
Tepatitis 488
Tesperiin 198
Iippocrates 24
Thstuline 70
Historical development of nutrition
24, 29
nutnition references 559
Holmes, Oliver Wendel) Mind &
Tret *? quotation 146
Honey, nutritive value, 57
Hormone, defimtion and example,

38
of endocrine system, influence of,
138

transportation of, Ly blood, 132

Hunger, as S)mptom of dial etes
408
angs 02
Iyvdroehlone acid gastrie content

of, 98,

681

Hy droxy | roline, 70
Hyperaeidits, 454
defimtion 454
Iy perglyeenun, diacusdion, 408, 424
Hy perinaulimam  (see also Hypn;;l)
conua)
and hy pogfyrcmm reforences, 530
discussion 145 428
Hypertenaion, causes sugpested, 512
comphcnhom 513
definition, 512
dietary treatment, 513, 514, 517
Hj perthyrordiam, discussion, 142
s poserdity, definition, 98
oecurrence, 453
Hypoallergie milk, 84 275
Hypochlorhy dria, definition, 454
Hipodermocly e as means of feeil
g, 385
use with surgieal patients 391
Hspoglyecemia Chapter 31, 428
classifieation, 420
fasting, disenswion, 420
stimulative, discussion, 430
B

Letary
430, 431 432, 433
Hjpothyrotdism, discussion, 141

I

Tleitis regronal 464
Ileocecal valve 100
Ileum defimtion, 100
Indigestible fiber 1n diet and its re
lation to health, Chapter
7, 111
Infant (see also Raby, Clald)
constipation 1n, 277
diet for, 278
feeding of, Chapter 19 213
enterion for proper, 264
plans and schedules, 270, 279,
282 2
premature 276
references 556
undernourished cause of 279
weight eurve, normal 272
Infantiism cau<e of, 143
Ingestion, 34, 92
Inositol 195
Insulin 144
diseovery of, 404
dusage and overdomge 110
effect of abnormal amounts of,
424
types of exogenous 410
shock, symptoms of, 423
85 nnge, lustrated, £10
unitage, 410
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Tnternal acerution, organs of, 138 Ketogeme antike togeme hlned, 407,
35

Tptestmlt amy lases 102
'm(omtn“cutmu, theory of, 465

formentation, 107

flor, 107

quiee, en7) mes of, 102

Mueos alteration 1 ccline 1%
ease, 475

Ketoss md Letone hodus 424
from imeomplete combustion of
fag, 216

produet of, 424

€y
p\\trefnchon, 107
tract, pactenal action 18, 107
wilh, role of, 18 absorption, 103
Intestinesy large, abeorption %
amall, absorption W 1
jength of, 100
phy sical make up of, 100
Tntray enous ymection ag means of
feeding,

teat fory 426
Kudned, and urinary Bladder, Mo
trated, 2
a8 & Dlood regeneritons 527
functions © 232
references
stone, 5 1

M

[nulin 46
Invert Sugah souree of; 44
Todine Dods rcqmrement of, 210
role of, 11 thy roine formntions
210
Sourees 211
Todized <alt, use of 211
Trom, abhorpt10ts 2
anema from Jach of, 0%
hody req\mement it
food sources O 210

T.actase, ntestinal, role of, 102
T actation, oxg (see also Rreast feed
ing, MiK)
5y chie jnfluences Oy <
Lacteal tu})es (see Lymphatic 88

em

Lacteals, role of, B fat aheorpt1oms
37

T actie acd milk, use of, 274

1 actose,
1n et of nfants, 267, 278

Ihustrated 2
in hver of ‘newborn, 210 i hqud diets 331
ool 1 angerhans, Jelands of, 144, 404

T.ard, defimtion, 65
Lead porsonings 242

210
mterrc\anon\\npq 2
Lecithin, 23 constituent of hipds,
6

)
medication 1n anemly 526
metabolism 2l
recommendcﬂ allowances, 20%

Talands of Langerhans Tole of, T

producnon of mn=uhn, 144,
404
tumor of, 429
Tolet cells of panerets 144 404

Teolenerne

1egumes and O™y nutntive value;
53

1 eueine, 70

Leucoey t€3 (\eu\\oc)tes), 132

1 eucoc? tosiSy 132

eucopemid (leukopema), 132
feuhemi® (leucemi?, \encnm\a), 132
1.euhocy thera, 132

J 1 evuloze, gource of, 4%
Taundice, 488 Land, Tamed 7
Tejunum, defimtion 100 Tanolerc act (23
Journals for students of nputnied Lanoleme a0 4, 6
55% Lapase, PAnCH atie, role of 101
Lapids classifications 60
defimtion,

X Laqud @ets B 379

faver, and gall ‘bladder, Qiseases of
Chapter 37, 488

as detoxry g agents 8!

as {reatment 11 anemld 27
damage and vitamint K deficienc®

K-\tn\xolum (caln\)ohﬂm) definit10n,
11

Kempner nice diet 515

Ketogeme diet Chapter 32, 434
Calculation Oh
foods, defimtion 407
Yist, 436
n“gges\ed diet, 137
theorv 051 34

duetary modificat1onss 436 499
extractsy uee of, 1B anemas; 528
feeding P celinc d19€7%
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Tuner—Cont &
glveogen, source of
role and functions of 4875
Aatue i nutntion &7
Tummn, 147
Tush, Graham, 24
I\m;h crrculation of, 137
definftion
glands 136
nodes, 136
svetem 136

M
araront, 51
Mapendie, Francoie 147
Aagnesium
AMalnutnition and underweight, diet
adjustment in, 336 327
effect of, on digestion 110
energy Imlnnce, 114 720
resnlts of, 44
undernutntion, 120
Malt uses of, 4%
Maltase, intestinal, role of 102
\Maltose, proluetion of 102
sources of, 44
Manganese, 213
Maple sugar, «tructure of 44
Marganines vitamin content of (€
Marnine's experiment on  gottrous
cluldren 140
Mastieation, 96
Mecl ester’s  comments on
diet, 339
Meals (sre also Diet Menu)
plannmg  general prineiples for
cost adjustment Chapter
25, 348
Meanings of food 21
feat, aa cource of nucleoproteins
443
digestilnlity 87
exchanges, 416
m diet of children 298 200
of infant 291
1nfested, 240
nutntive valye 86
satiety value, 350
Melanin, 1n Addison’s direase, 419
\lenadmne 165
Menu, same for all illustrated 292
Metabolie function, effect of hLser
abrormality on 485
merease m pregnanct, 253
1n typhod, 397

normal

rate, 126
and goiter, 141
charge as influeneing woight

defimtion, 120

683

etalolie rate—Cont’d
effect of netisats, 121 122
of aleap,
m fevers T
\letaboliam Chag tor &, 113
apparntus 119
tasal 1llustrated, 119
Benediet Roth, illustrated, 110,
120

open airewst method, 120
hasal, definttion,
vhol«wtornl Maturhanee in, 490,
energs, dcﬁmhnu 13
fat, and vitamin I\ deficiencs, 176
fond nomogram, 126
nfant, 264
measurement of, apparatus for,

119

protei, i fevers 193

references, 500

total definition, 113
Methiorine 70, 211
\Ligraine, use of ketogenie diet 1

438

\lk(s), acidified 267
as first detary essential, 34%
1acteriologie standards, 82
breast 256 263
butter defined 84
ealeum 1n 209
carbohy drates of, 82
certified 82
composition of 81
condensed defimtion 84
cost 85
cow s compared with human, 257,

265

modification of 268, 274
sensitivity of infants to, 275
cream lactose, drink, 379
dried, use of ‘1 anfant diets, 27¢
evaporated 81
exchanges 414
experiments in 147
fat of, 65, R
fortified, 83
grades & B, standards for, 82
homogemized 83
human ash constituents of, 25%
hy poallerge, 84, 267
n diet of children, 298
lactic acid
low sodium, 84, 518
mnerals of, 82
mnimum requirement, 343
nutritive value of one quart, 81
pasteurization, defimtion 82
Powdered, description 84
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Nu\c\n»—Cont’d

Ak (s —Cont '
mstory_ofs 186

precursor? of, 1 mother’s blood,

259 mterrelanonsh\pq, 188
‘\rm\ucnon, by mothet, 25% pellagre prevent\s e, 185
control, 82 24 rocommendcd dauly allowanees, 187
product‘a, gources, 18
protein content, 82 gymptoms of 1ach of, 186
preparations N Night ‘blindness, 154

requirement of ““f““ti 260 Nitrogen balance efimtion; 72

a

content of proten, i~
equilibroin 1o nephritis, 495

Nutrent enema, 3

an tabolism, Ohapte? 1
, 2 Nptrients, classifichtions, 31, 32
conservation of, 1M cooking, 200 definmit10n,
funetions 05, functions,
intake, sources, 32, 33
tost m miihng of grans, comPen Nutrition ;‘egm\'y and Teeord, 361,

summary table, 215

Molasses 88 source of 110%: 44, 57,
268

1ts place 1% every day world, Chap
ter 1, &

3uunmls, 553

needs 10 normal pregnancys Chap
ter 18, 2

normal, Chapter 2, 29

of Amencan people 25

constituents of, 44
nutntive vyatue 0, 57
Monosncchandes, classificationy 43

formation, 4

Mouth et 12 arseases of, 453 references,

functions of, 96, 453 texts, 5

Aull SoY, 275 Nutntmnal deficiencies, 370
reqmrements of nospital pat\ems,

Afuthin 264 405

M 1 troph; 1
useular & ;op y m ce 1ae Q180858 ctatus, eyoluation of, 360

contractihit role of calerum 38 texts, 565
2 th " b Nutnt\’ve enlue of Tatioh 248
control and vitam? Nuts, 65 88

n B, 179 .
Myocarditi dretary treatment ™ nutntive value, 6%
508

Myzedemd, 142
Mustrated; 140
Obesity (see also W eight control)
N causes, suggeﬁted, 7 310
geﬁmtmn, 3]

C ret and,

lgeeg\‘\‘:tt\‘:fs, 4‘“‘““ 38, 404 m t\\\:er'cu\osu, 30%

aeute, diet 10y 40! 01l droppeT stsnda_rd, 279

Old age, dret mn 307

chronte, diet 1By 6 olemn, 60
Ne! hroselerosisy diet 1my 498 QOpotherapt: definitions 138 -
Nephrosi$s diet 1, Qrange 3\“2{:896 wn anfant dyet, 20

Nerve con uetion, =
Newborn, hemorrhages 1n, vitami?
K lack, 166
et (meotimic acid), 185 186
chemustrds 18
cure of Placktongu®s 186
funct1ons, 1

Organs of nternal secretion, 138
(see alsO ‘Endocrines
Qamoti1c pressure, jnfinence ' n
erals , 2
Qvarnes 145
Overweights gefimtion, 318
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Oxahe netd, foods eontarming 586
Oxalurin, dietary {reatment for, 500
Oxs hemoglotun, 132

P

Palatalality 1n trav senviee, 387

Pancreas 143

Pancreatie dastnee, 101

Juiee, 101

Pantothenic acid 100

T'ara aminabenzow acid, 193

Paralvare and sitamin 1. defictencs,

Muctrated 103

Tarathiroid gland and Dlool enl

cium control 142, 204
funetions, 142

Tarkincon’s dusence, 150

Pnctcunm\smn of mnlk, defimtion
o

Pectin, 47

Pehelbaring 147

Pellagra, 185

a< eanse of dwarrhea, 464

Pepain, 98

Peptones, 71

Tenicarditie, dietary treatment for
368

Pernistalas, 3103

Pheny lnhnmo, 70

Phlerhizin poicoming 407
Pho“p}m(urm dietary treatment for

I’hOSphnhmds G0
Phosphoprotern, 71
Phosphorus 206

food sources, 208

functions, 200
I’h\smlogmnl chemistry, references,
I’hvam]og\ umi medieal references,
P:gmcnlnhan m Addison’s disease
Pitwitars, dencnmmn and functians,

143

dysfunction, 478
Plahmng  the fnmll) diet, Chajter

Tlagma, blood 13"

Pleural fimg, deﬁmlmn 136
Preumonin  deseription’ and die tarv
treatment, "0

Poliomy elitas, 400

Polydipun, 408

Polyphaga, defimtion 405
Polysaccharndi s, clasuficution, 44
Polyurin, 403

Potasaium 211
content of foods, summary, 579
restriction 1n Addison’s  disease,
450
Poultry, nutrtise value of, 6t
PP factor, 196
Pregnaney  and lactation, Chapter
18, 248

g
complications m, 255
diet 1n, 233, 2(‘)
cclmnpqm m, 235
food eraving 1n, 254
metnbolic meren<e 1n 253
nulk requirement 1n, 233
nnueen in, 254
protein roqmrcmont in, 253

restriction m, 233

teferences, 563
thyroid gland, 140
toxema of, 256

Proline, 70

Protamine insubin, 410
overdosage, 424
zine, 410

Protein(s), Chapter 5, 69
biologieal value of, 73
breakdown 1n bod} 70, 78
chemteal structure, GD
classfieation 71
complete, 75
conjugated, 71
content of foods, 80, 88
cooker; of, 89
defimtion, 69
derrved, 71
destruction of, 1n tuberculosms,

398

i t3 phoid fever, 397

dynamc effect of, 121

foods lgh 1n, 80

40 gram proten diet, 499

fuel vate of, 115

functions, 32, 69

growth rate and, 605

wadequacey Gof, as cause of anewun,

52

wtake 1n Liver disorders, 486
nfluence on lactation, 259
level in complications of preg
naney, 256
i ¢ulepsy. 436
m fevera 345
1 gallstone ehmination 491
m gastrie uleer 45¢
m gout, 446
i Dypersaidity 454
m pregnaney and lmlnlmu, 230
1w tul creuloss
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Pmteu\(s) , lev e1—Coot 3
of Tquid

INDEN

Roughag® classfications 111
n dwet and 18 relation 0 Tealth,

dret, 379
metabolis® 1n feverss 395
1ik, 81 restnction of, methods 111
nitroget content of, 7% Rowe elminat1o® Quets, 535
putrefuct;m\ an mtesm\a\ gracts Rutan, 199
requirement of normal det, 342 8
theories 05y Salive, 96
thmrements of cdrens 289 aghvary diastase, 96
restnet1of n notmu\ prcgnauc), galt (s€? als Sodium chlondc)
2! essential 1o healthy 235
retent1o? of excess 1 bodyy 50 intahe ¥ Add on’s 015€3%¢ 149
smpies T 1n edem®s 495
sourees, 0 fevers, 396
structure 69 in nephritisr 495, 497
syntheds T4 1 pne! TAOn18, 399
Jegetables 69 1n rend! d1sensey 491
Proteosed; 71 normal daily, 517
Pmthrombm, golutiony phy sm\og\ca\, 385
Protozost javasion, 3% cance of & table, 23
rrhes, Searlet fever, 399
provitamt A, 162 Science of nutntiohs !mtonca\ '
Pt seeds 1 elopment 0f 24
Prommne pmsomng, asl Seurvys \uslt%) and S)mptoms, 146,
Pryhiny 96 -
Pure Food LoWs 24 Se‘:‘rg:t:\mm’ 173
Purné c\msnt\\ents of foods, sum Se!me,"f
ry W Sex glandy, 145
content of pormal Qe 145 ‘Shelifish, 87
putrefact?ohs 4 Short method of eateulatiots 596
Pyelils, 0 ghortemngd W Arogena!ed, cotton
Prelo hross, 4 ‘seed o1l 8% 6!
Py\omspﬂsm, diet 1Y 2 ngmmd 04, 100
Pyndoxine, 188 (se€ also Vitamin Sxmmonhs' 'dreease; 143
By) Suppy ety 457
«urces of» 190 Sleep, eftect ofy OF metabolis™ 118
410 Sobee, milk substatut® 215
Sodwum, 211
R chloride, & reguiato? of water bal
ance. 212, 229
Xlecommended Darly Allow 80CES 31, content of foodss mmarys 578
a8 reqmrement, o1
Rectul 100 restric ed diets, 521
Refect10ms 151 resinct\ n 1m uty 440
Reterences urate dus] ation 1 gout, 442
Renal caleulty 501 Spag\\ctt\,
Renntt gpearfic O e actiol 121
Reprod“cno“, 162, 248 spices) 1ass! ficat10ny 23
Tea:dues m Spruey 475 .
Riboflay n 182 (se€ also N at Stam\nn\ hoqp\tn\ dietd, 337
B 1\\\1«\'1\!36, 382
putotive 1€ 1o 184 atareh, 4%
sourted of & ehanges 1 coohinfe |\\ullmte(\,
108, enriciunt ut 31 .
Tihetsy 3 rams \“\mmlca\, 15
cure of, 15% Greant 0
‘Wustratedy 59 160 Steator™ieY, (see Feees, T
T0%¢y ary Laartz 2 S\een\)ock, 155
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Stenlits and sstamin F, 102

Sterol, animal, £, 150

Stomach abnormalities diet an, 45°
emptuing time of, 03
hyer substance for treatment of

anema, 528

mechanieal movements aof,

Rtone, 1 gall Madder, 470
in Xadney, 501

Stool character of, 464
ronstitnents of, 106

Suhelinical deficrencies

Suecus enteriens 102

Sueroze 4§

Sugar, concentrated use of, 57
denuty of, 268
fcrml‘nlnllm\

a0

67

n antestinal frat,

m dyet of mfnnl, 26%

normal content 1 blood 408
protein ns potential 78
unne test for, 423
Salfar, 211
Suprarenale  (or adrenals)  fune
tione

Surface area 120
caleulation 126
Rurgieal patients diet of Chapte
28 3%
Svrup corn nutntne value of 57
Svetohe pressure, 505

T

Tea, stimulating properties of 236
use mm diet 236
Team approach 360
Teeth as affected by diet 218
by vatamin defierency
trated 22
caried theories related to
development of 218
llustrated 220
references on 564
role of fluorine 1n
Test meals 465, 472
Testes 146
Tetany, 142
1n celige disease 478
Thiamine 175
and metabolisni,
Tharst 408
Thorace dact
Hircomne 70
Vinroul gland  a) normalitaca
mnd woht reduetion *1%
1 adoleseunce 141
m pregnancy, 140
wihine eantint of, 140

llus

225

224

176
1%y

140
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Thyroxine, 130

Tissue fiuid, 136

Tonst, i et of infant, 251

Tocapherols, 162

Tooth bude, appeatance of, 218
eress section of, llluntmu‘d

Toxcma of prognnnc\, 256

Toxie substances, 242

Trace elements minerals, 214

Tmmfn«mnﬁm menans of feedimg

210

Trichinosta, 240

Fropsen) sprue {cehne) disenss,

Trypan, 101

Trypanogen 101

Tryptophan, 70

Fuberenloms 39%

Typhoid fever "7 :
eanse of, 239

Ty rosing, 70

473

U

Ulcers, diet m, 456
duodenal gastrie, 456
recurrence, factors in, 461
1 ndernutrition, effect of, on meta
bolie rate, 130
m cardiac disturbanees, 509
m surgieal patient, 389
Undulant fever, from mik, 82, 240
[ratuna 500
Trea 233
Uremia 497
Unie acid, 412
Urinary tract infections, 499
Urine 232
quantity of 234
supersaturation of, 500
test for, acetone and acetic acid
I, 42
for sugar 1n, 425
T tihzation of food, causes of im
pairment 1n, 370
m metabolism 103

v
Auline 70
deficiency, 1llustrated 75
Vaughan’s comments on treatment
of allergs, 538
Vegetalil(x), elasafieation,
Cxehanges 415
m ot of ainfant 281
pereentnze el iificition
Aadue e duct, 319
Aegen, 380
Vormcddh, 57
\ criform appeadix, 0

53

S50
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Vith, mtestinal, 1liustrated, 103
V\anegar, 233
1 sosterol, 60, 159
Vitamn (sce Table 188 in Appendix
for wvitanun content of
most fooda)
and sitamin deficienmes, Chapter
11, 146, Chapter 12, 160
anti grav hair factar, yllustrated,
193

canserxntion 1n eoohing, 200
erystatline, wse of, 150, 380

Wustrated, 149
defirrensy, and renal ealenh, 501

control of, 1n gout, 447

disenses, 147

ssmptoms, 432
hseovery, 146, 147
functions, 32
mpartance of natnral sources, 199
nereased need of, 148
wtake m Addisen’s dicesse, 451

i anemins 526, 52

wm eardiee dieorders, 509, 515

i cehiae disease, 451

m cohis, 467

m disrchen, 466

m fevers, 396

m galistone ehmination, 492

wm gastrie nleer, 461

i hver disorders, 487

m pellagra 141

n postoperative patients, 391

m prexmom=,

i tuberculosis, 308
wterrelapionships hetween, 199
miscellsncous, postulated, 199
recommended dmly allowances, 35
veferentes 565
requtrement i normal diet, 344
<elf mediention, 148
sources, 157, 201
summary and distribnhion tables,

167 901

Vitamun A 152

and D defierenes  Mustrated,
230

chemistrs, 154

deficreney symptoms 154

functions 154

history of 152

recommended aHowances 15T
148

5
sources of 156 15%
«torage of 155
subehimeal drflonnoes, 154
Laitamm B, 179
stHatantt’’ aperouent 176
chemustry, 153

Vitammn B,—Cont ’d
defimency, lustrated, 178, 179
symptoms, 176
functions, 176
lustoty of, 175
recommended allowances, 180,

1
saurces, 180, 182
sterage, 180
Vaitsmin B,, 182
chemustry, 182
Qeficreney «x mptoms, 183
Mustrated, 183
functions, 183
lustory, 182
mterrelationships, 153
recommended allonanres, 184
sourees, 185
su\)elmfcul deficsencaes, 184
Mitarmun B, 188
chemstry, 189
deficreney symptoms, 189
ustrated 189
funetions, 189, 190
story, 188
interrelationships, 189
wurimam requirements, 184
sources 100
Yatamn By, 187
chemstry, 197
funetions, 197, 168
lnstory, 197
nterrelationships, 197, 198
Vitamin G, 170
chemistry, 370
deficiencres, 171
Mustrated, 173
destractiar of, 175
functions, 171
lstory of, 170
m nfant formula supplements
taom, 280
winterrelationghips, 3172 .
recommended atlowances, 174
gourees, 175
storage, 175
subchinreal defimencies, 371
Vitanun 1, 158
absarption, 150 .
and Done tooth formation, I5%
as reguistor of calewm and
phospharus uhibzation
158

aduiferot 179

chensistry, 170 N

crvstilbime olshon of 13

e fierenes and toyth, bustratc]
293

Tustory of 148
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Aatanun D—Cont’d
mterrelationahiy ¢, 159
poteney of 159
recommended allownances, 16t
reqmrements 1
aaurees of 161
siosterol, €0, 170
Vatamn FOAC2
and reproduction, 172
chemstry, 102
histors of 162
poteney expressian, 107
requiremente 103
sources of, 104, 165
Vatamin X, 105
Theumarol, 167
histors of, 167
intahe 1n cirrhosie 458
role 1n hlood clotting 13¢, 1€G
sourcea of, 1€7
senthes af, 166
utibization rtole of liver 1in 488
\itamim P, 198

W

Water, avarlalle forms of 230
halance Chapter 15 229

m weight loss 220
content of foods 233
extracellular 229
mmportance of 1 diet
m diet of wfant, 268
intake and output, 230

1n fevers, 306

m surgieal patients, 390 391
loes, 299
tequirements 1n ehildhood

of normal diet 345

220

201

$80

Vaxes, 60
Weight abnormahts, 314
eontral, Chapter 22, 311
converaon tables, 504
crrves, 2¢
dewralle Toly weight, 315
effeet of, on lhife expectaney, 314
gmn 1n_children, 272
i mfants, 261
herght age table for cluldren, €00,
01, £02, 603
loss det, 331
methodd of measuring, 317
of normal infant, 259
reduction and thyroid, 318, 725
Weights and measures, 594
W heat, 49

gran, structure of, illustrated, 47
Whey, 85
Whooping cough 400
Woley’s vnslggs for systolic pressure,

Tork, effect of, on metaboliam, 122

X
Nerophthalmia, 1llustrated, 153

Y
Yardstick of good nutmtien, 351

7
Zine, 214









