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PREFACE TO THE SIXTH EDITION

The five previous editions of this book have attempted to keep pace
in a measure with the rapid progress in the science of nutrition and
dietetics during the past seven years. The Sixtn Eprrion, however,
is more than a revision ; the book has been entirely rewritten with the
addition of new chapters, new subject matter, new illustrations, new
and improved tables and a revised order of subject matter to malke it
better adapted for teaching purposes.

The edition has also been arranged to include in convenient form
all material suggested by the recent “Outlines of Courses in Dietetics
for Nurses” issued by the American Dietetic Association.

An introductory chapter dealing with the history of the subject
shows how early in its development the science of nutrition and
dietetics was linked with that of the nursing profession.

The present-day necessity for a social and public health point of
view on the part of the nurse has been emphasized in the three
chapters at the ends of Parts I, IT and III respectively. Chapter 15
deals specifically with the public health program in the school and
in the home, including a sympathetic and understanding approach to
the consideration of foreign food habits. The present-day economic
problems confronted in the purchasing and preparation of foods for
the family or invalid are considered along with the cost of foods in
this chapter. Chapter 31, entitled “Hygiene of Food Selection and
Care,” emphasizes the precautions necessary in the handling, prepa-
ration and preservation of food in order to insure food of high
quality and, also, the avoidance of food-borne diseases; these cover
community as well as home measures. The nurse in relation to the
out-patient department and clinic is discussed from a practical angle
in Chapter 45.

Part 1I has been planned so that the Food Study and the labora-
tory work will follow as far as possible the subject matter of Part 1,
ie, Cereals follow the lecture on carbohydrates, Cheese follows a
discussion of protein, and Salads follow vitamins, The arrange-
ment, however, is sufficiently flexible to permit of a different or-
ganization of subject matter, if desired.

Part 111 has been expanded to allow for a more complete discus-

Vi



viii PREFACE TO THE SIXTH EDITION

sion of the various metabolic disorders, the deficiency diseases and
the newer points of view regarding the dietary treatment of disease
in general. Each of the chapters in this section has been read and
criticized by medical specialists in their respective fields. Specifie
dietary outlines with lists of foods to be recommended and of foods
to be avoided follow the discussion of each disease. This plan
should enable the student to construct menus based upon normal
requirements but modified as the disease conditions require.

The summaries and review questions at the end of ecach chapter
have been designed to emphasize the important points in the chapter
but at the same time to demand the reading of the chapter in order
to obtain the necessary information. Several chapters in Part [ in-
clude a tabular outline to be filled in by the student, thus offering
an opportunity to introduce her gradually to the use of the refer-
ence tables in the Appendix.

Special attention is called to the important and convenient new
tables in the Appendix. The tables of Physiolagical and Patho-
logical Values in the Human: Numerical Values Pertaining to
Food ; the quick reference Table of Weights and Measures; the
Tabhle of Food Values in Raw and Cooked Foods (based on common
measurements) and the Table of Average Food Portions are entirely
new. The fiber content of fruits and vegetables has now been in-
cluded in the revised table of Nutritive Values of Foods which was
a major contribution to the hfth edition and welcomed by many
readers.

Criticisms and suggestions have been solicited from numerous col-
leagues who have been using the hook for both teaching and refer-
ence. Many of the improvements in the present edition have been
prompted by these suggestions. The authors appreciate the con-
structive advice and generous cooperation which has helped to make
this edition far superior to any which has preceded it,

Tue AUTHORS.



PREFACE TO THE FIRST EDITION

Long association with medical institutions both as dietitians and
as teachers of dietitians and nurses has led the authors to believe
that the present status of the subject of dietetics demands a some-
what different emphasis from that formerly placed upon it. Our
experience shows also that there is a real need for a single volume
which may serve as a hand-book on the subjects of nutrition and
diet in disease, two subjects so intimately and vitally connected as
to necessitate their being inseparably united in the mind of the nurse.
At the request of former students and others who later became
teachers of nurses in the field of dietetics, this volume has been
prepared.

This book presents the newer ideas in both the principles of
nutrition and the practice of dietetics, based upon the most recent
experimentation and study as well as upon the established knowledge
of earlier research findings.

It includes the prevailing practices of leading physicians in the
field of nutrition as applied to health and disease. \When physicians
differ greatly in their dietary practices, the authors have endeavored
to present the consensus of opinion, where such exists, or the pre-
vailing regimens, with the scientific principles involved. Throughout
the book the preventive and remedial aspects of nutrition have been
emphasized. Not only the needs of the bedside nurse have been
kept in mind, but also the problems of the public health nurse who
must cope with poverty, racial preferences, and established food
habits as complicating factors.

The content of the book is arranged to cover two courses. Parts I,
IT, and IV comprise the subject matter for the first course : Principles
of Nutrition and Cookerv. Part I consists of fifteen one-hour class
periods, devoted to the principles of nutrition. Part IT consists of
fifteen short lessons on foods and is intended to cover the first half
hour of a two-hour laboratory period, the remaining one and one-half
hours being devoted to food preparation, the recipes for which are
supplied in Part IV. It will be noted that these recipes are generally
for small quantities. designed for the use of the nurse who must
cook for one patient.

1X
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X PREFACE TO THE FIRST EDITION

Part IIT consists of fifteen one-hour lectures constituting the
second course: Diet in Disease.

While the book is written with the needs of the nurse in mind,
the authors believe it is adapted to the needs of the liberal arts
student whose crowded program does not permit of more than two
or three semester hours for a course in Foods and Nutrition. It is
hoped that even the busy housewife whose responsibilities to her
family involve the planning of menus, the buying of food, as well
as the preparation of it, will also find much of value in it

It is also the hope of the authors that the book may contribute to
the sum total of knowledge and to the interest in the science of nutri-
tion as the cornerstone in the health of the individual, and ulti-
mately, the nation at large.

Tue AUTHORS,
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PART ONE
PRINCIPLES OF NUTRITION

CHAPTER 1
FOOD AND HEALTH

A. PRIMITIVE MAN AND HIS FOOD HABITS

B. DAWN OF THE EXPERIMENTAL METHOD

C. RESEARCH METHOD

D. CONTEMPORARY DEVELOPMENT OF NURSING AND DIETETICS
E. DIET AND HEALTH

GOOD HEALTH AN ASSET TO THE NURSE

A. PRIMITIVE MAN AND HIS FOOD HABITS

Food is one of the most vital necessities of life. It is therefore
not surprising to fnd that man’s interest in its nutritive qualities
began before the dawn of civilization, and that it has continued to
grow throughout the ages to the present time, resulting in the science
of nutrition of today.

Egypt. On an old millstone found in Egypt a few years ago is
engraved what is perhaps the oldest manuscript in existence. It is
a copy of an old papyrus that dates back to about 3400 B.c. and was
written as a hymn of praise to the God Ptah, extolling him as the
supreme Sun God. The manuseript reveals the existence of a gov-
ernment which apparently was vitally interested in food, for it
reads: “And thus the stations [official positions] were made and the
functions [of government] were assigned, which furnished all nu-
trition and all food. . . . Everything has come forth from him,
whether food, or nutrition, or food of the gods, or any good thing,” ?

Babylonia. The interest of the ancients in food and dietary mat-
ters is shown, it will be remembered, by the Biblical story of Daniel
and his three companions who were chosen to stand before King
Nebuchadnezzar of Babylon as “youths in whom there was no blem-
ish . . . and understanding science.” They were to receive daily

! Breasted, J. H.: The Dawn of Conscience. New York: Charles Scribner's
Sons, 1933.
3



4 PRINCIPLES OF NUTRITION

a portion of the king’s dainties and his wine. But Daniel objected
to this regimen, much to the consternation of the chief eunuch who
feared the king's displeasure if these young men’s countenances
should be “worse-looking than those of other youths.” Daniel then
instituted what was probably the first dietary experiment when he
persuaded the chief eunuch to allow him and his companions to be
given, for a period of ten days, a diet of pulse (legumes, such as peas,
beans and lentils) in place of the king's meat, and water in place of
his wine.

It will be remembered that at the end of the ten days, they looked
so well that they were allowed to continue in their own way, and
at the end of their three vears’ training, the king found them “ten
times better than all the magicians and enchanters that were in all
his realm.”

Thus we see a beginning at about 600 n.c. of an appreciation of
things “scientific,” even though a very meager fund of knowledge
existed. Confidence in magic was heginning to wane,

Greece. Primitive man soon learned to associate his diseases with
his food supply. Even the medicine man of the time was primarily
mterested in the food of the patient. Having nothing but his own
experience as a guide, it is not surprising that many erroneous ideas
prevailed. There was no one to seriously challenge these ancient
superstitions until the Greek Hippocrates arrived on the scene of
action, about 460 B.c. He, however, does link the development of
medicine to that of nutrition, for he * writes, “Let us inquire therefore
what 1s admitted to be medicine. . . . To me it appears . . . that
nobody would have sought for medicine at all, provided the same
kinds of diet had suited with men in sickness as in good health. . . .
For cheese does not prove equally injurious to all men, for there are
some who can take it to satiety without being hurt by it in the least,
but on the contrary it is wonderful the strength it imparts to those
with whom it agrees; but there are some who do not bear it well,
their constitutions are different, and they differ in this respect, that
what in their body is incompatible with cheese is aroused and put in
commotion by such a thing ; and those in whose bodies such a humor
happens to prevail in greater quantity and intensity, are likely to
suffer the more from it. But if cheese had been pernicious to the
whole nature of man, it would have hurt all. Whoever knows these
things will not suffer from it.”

2 Quoted by Lusk, Graham: Clio Medica, Nutrition. New York: Paul B.
Hoeber, Inc., 1933.
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B. DAWN OF THE EXPERIMENTAL METHOD

While Hippocrates challenged the old order of things, it was not
until after the beginning of the Christian era that the experimental
method really came into vogue. Galen (130 to 200 a.p.). after
finishing the medical course of his time, went from Greece to Alex-
andria in Egypt where he was allowed to dissect the bodies of exe-
cuted criminals. Later he experimented upon hogs and, as a result
of his experiments, concluded that the stomach was a place in which
food could be resolved into particles sufficiently small to be ab-
sorbed.

(alen gave a great impetus to experimental research as a neces-
sary factor in the study of medicine. For more than a thousand
years after his death, however, little progress was made. During the
sixteenth century Leonardo da Vinei of Italy contributed to the fun-
damentals of medicine his unsurpassed anatomical drawings. About
the seventeenth century progress in medicine began in reality. Har-
vey demonstrated the circulation of the blood. In the eighteenth
century Lavoisier, a French scientist, became interested in the study
of metabolism—or what becomes of the food after it is digested in
the body, Lavoisier was followed in the nineteenth century by such
illustrious men as Liebig, Voit and Rubner. This brings us to
modern times, which might be termed the Period of Research, with
such men as Lusk, Sherman, MeCollum, Benedict and Mendel de-
voting their whole time to the subject of food and nutrition.

C. RESEARCH METHOD

Research has given us a fund of authoritative information and
has placed our ideas of nutrition above those of primitive peoples :
research in food, resulting in chemical analyses of all known varie-
ties; research in bacteriology, resulting in better food sanitation:
and research in nutrition, showing the body's need for and disposition
made of foods after digestion. Such research means carefully con-
trolled experiments with few variables. It requires repeated tests,
sometimes continuing for months or even years. These experiments
are usually performed upon animals, since man is an unwilling sub-
ject for experimentation. Mankind probably does not appreciate its
indebtedness to the guinea pig and the rat. There are now many
laboratories equipped for this type of scientific research, But, even
so, there are still prevalent among our population many erroneous
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ideas—hang-overs of the pre-research period—in regard to the nu-
tritive qualities of food.

Among the outstanding facts that have been brought forth
through the research method in the past thirty years is the basic
fact that certain food constituents must be supplied in the diet in
order to maintain health and promote growth. Protein was one of
the first of these to be discovered. After it was proved that life
could not be maintained without this constituent, a great furor arose
as to the quantity that should be consumed. Many reasoned that if
a little is good, more must be better. Finally, minimum and opti-
mum standards were determined. In establishing these standards,
it was discovered that proteins vary in quality. The fact that there
are complete and incomplete proteins has been proven and their
relation to growth and health demonstrated.

The role of mineral constituents and their relation to growth
and to certain diseases has been investigated and their importance is
indicated by the continuation of research at the present time. The
discovery of vitamins has occurred, first one vitamin, then a sec-
ond, third, fourth, fifth, and sixth. The relation of these vitamins
to growth, reproduction and certain deficiency diseases and to the

&.-.-..—t maintenance of health has been proven. Investigation of enzymes,
chemical substances which bring about changes in the body, has
cleared up many points regarding digestion and metabolism. The
discovery of thyroid extract, adrenalin, insulin, and more recently
liver extract, has thrown light on the way in which food is utilized.
Insulin has come to make tolerable and profitable the life of the dia-
betic; and because of the liver extract the sufferer from pernicious
anemia is no longer hopeless. These and many other facts have
been contributed by our modern magicians—the research workers.
McLester ® says, “The great discoveries of recent years have excited
the interest of everyone, laymen and physicians alike, and today
medical men are keenly alive to the vastly important part which nu-
trition plays in the prevention and treatment of disease, A radical
change in the conception of the nutritive needs of the sick person
has come about.”

D. CONTEMPORARY DEVELOPMENT OF NURSING AND
DIETETICS
History seems to indicate that Florence Nightingale was the
mother of the profession of dietetics quite as much as the
s McLester, J. S.: J.AM.A,, 103: 383, Aug., 1934.
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founder of nursing. Her hiographer, Sir Edward Cook, reports
that when she went to Scutari at the time of the Crimean War in
1854 she was at once confronted with the food problem. Forty-
five hundred soldiers were lying on cots in corridors and elsewhere,
the sick and wounded occupying three to four miles of space. The
kitchen intended to supply these thousands of men was located at the
extreme end of the hospital, It took three to four hours to serve the
ordinary dinner and there were no facilities for preparing delicacies
for the critically ill. It is reported that within ten days after her
arrival she had not only established two “extra diet kitchens” but had
also fitted up an impromptu kitchen on a staircase, and from these
diet kitchens 800 men were fed daily such foods as chicken broth,
arrowroot gruel, and other sickroom delicacies. After organizing not
only the nursing and dietary work but the laundry as well, she went
to the front to the hospital at Balaclava. “She was anxious to in-
spect these hospitals, to increase the efficiency of the female nurse
establishments and, in particular, to introduce those washing and
cooking arrangements which had been productive of so much benefit
at Scutari.”

In her own “Notes on Nursing” and “Notes on Hospitals,” she
discusses many points which are really quite modern in their point
of view. After discussing the importance of variety and the proper
cooking of food, she says : “I have often been surprised by the primi-
tive kitchens of some of our civil hospitals with which little variety
of cooking is possible. It shows how little diet and cooking are yet
thought of as sanitary and curative agents. . . . It is singular that
while so much care is taken to provide good medicine properly made
up, so little care is bestowed on the cooking of that which is of more
importance than most medicines.”

The nursing profession from its beginning until quite recent times
has been responsible for the dietary work in hospitals. The nurse
to whom the special phase of work was assigned was often called a
“dietist”; in fact, this term was used in some branches of government
work until recent years. A movement was started about 1890 in
some of the eastern hospitals in this country to place a woman spe-
cially trained in foods and food preparation in charge of the spe-
cial diet kitchen—at first to teach their nurses how to prepare foods
for the sick. A graduate of an eastern cooking school was employed
by Johns Hopkins Hospital to instruct their nurses in cooking. She
was probably the first resident teacher of sickroom cookery. A little
later, in the spring of 1893, the Presbyterian Hospital in Philadelphia
decided to start a diet kitchen in which the nurses should be taught
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to cook and, at the same time, the private wards were to be fed from
the food thus prepared by these nurses. This diet kitchen was pre-
sided over by a graduate of another eastern cooking school, who was
given the title “superintendent of diet.”” Just when the word “dieti-
tian” was first applied to this type of food specialist is not known,
but it must have developed within the next ten years.

It is not surprising in view of the rapid advancement of the sci-
ence of nutrition and in the administrative phases of feeding large
numbers of sick people, that specialists in this field of knowledge
should have invaded the hospital field. Nevertheless, the dietary
treatment of the sick is a three-fold responsibility resting upon
the medical, nursing and dietary department. Only by perfect team-
work can the best results be obtained.

To the private duty nurse is frequently left the decision as to what
the patient shall be fed. It is highly important that the nurse should
have more than a brief course in this subject, and that the sum total
of her knowledge of dietetics should not be limited to liquid, soft,
and light diets. She should be able not only to fill a dietary pre-
scription accurately, but also to observe its effects and report
intelligently on them to the doctor. To know foods as she knows
the uses and effects of medicines, and to use them as a means of
maintaining and restoring health is the big objective in the study
of dietetics. To know how to make variations from the normal diet
in diseased conditions, there must he a knowledge and practice of
the factors which constitute the normal.

E. DIET AND HEALTH

Health and efficiency are dependent throughout the whole life span
upon a diet that is adjusted to meet the needs of the organism. This
need for adjustment begins with the infant. Observations of school
children by physicians have shown that approximately one third of
the children of the United States are suffering from malnutri-
tion. The public health nurse therefore finds that malnutrition is
one of her biggest problems.

Sherman® has shown by carefully controlled experiments on
twenty-seven generations of rats fed on an adequate diet, that the
life span may be increased by 10 per cent, when the adequate diet
is appropriately enriched. This increase would indicate not only the
possibility of extending the average longevity of the human race, but
the “greater extension of the prime of life, in that maturity is expe-

4 Sherman, H. C.: JLAM.A,, 97: 1425 Nov,, 1931.
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dited and senility deferred.”” He adds, “In general, we should not
look for quick results from improvements in human nutrition. One
of the most impressive features in recent discoveries regarding the re-
lations of food to health and vitality is that the benefit of better feed-
ing usually becomes fully apparent only when it is continued through-
out a large part of the life-cycle, and often the benefit is greater to
the second generation than to the first. . . . Through simply a wiser
emphasis in the daily choice and use of ordinary staple foods there
may result improvements in the individual or the family, all well
within the bounds of normal nutrition, but of very real significance
for the maintenance of health or for recovery from disease.”

(Goop HEALTII AN ASSET T0 THE NURSE

Good health is a personal asset to the nurse, because it enables
her to follow her profession efficiently and with material profit. It
is her bank account, upon which she may need to draw heavily.
While her health balance depends quite largely upon her family in-
heritance and habits formed in childhood, she will be able to increase
her reserve by the proper practice of healthful living. At the same
time she will be in a position to encourage her patients to follow a
normal regimen. Those who practice what they preach and teach
are the most effective preachers and teachers,

To make sure of her condition of health, the nurse should undergo
a periodic health examination. If any condition which needs cor-
rection is found, it should be taken care of as soon as possible. With
a surety that her foundation of health is secure, the question of pleas-
ant living conditions, of right choice of food, of proper exercise,
and of enjoyable recreation could then be settled to the best possible
advantage. It is difficult sometimes for the individual to judge for
herself in regard to matters which have become habitual, For this
reason, it is well to check against a standard scale. Dr. Thomas A.
Wood of Columbia University has formulated a personal health scale
for adults which will be of value to the nurse who is interested in
giving the most to her profession and at the same time getting the
most out of life for herself. If she finds her rating is surprisingly
low, she will be able to raise her score by systematic and intelligent
effort. Iach individual should feel the obligation to reach the highest
possible degree of positive health; in attaining this, one of the
greatest factors is an optimum diet,
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WOOD’S PERSONAL HEALTH SCALE

Personal health and efficiency involve certain subjective and objective
factors and evldences

(L’:;f I;ate Date| Date

I

1L
A. Hygienic Program.
1. Diet.

SupJECTIVE FACTORS AND EVIDENCES oF HEALTH

. Enjoyment and zest in workand play. ... .. ...

b. Feeling of being rested and refreshed in rnormng
and not more than wholesomely tired at bedtime. ,

. General attitude of cheerfulness and confidence in
relation to life and freedom from persistent worry
and anxiety.. . ..o

d. Good appetite and rehsh for fccn_. .............

e. Freedom from regularly recurnng or pers:stmg
physical pain and discomfort. ... ...

. Ability to work with comfﬂrt and f-'atwfact:nn S
hours a day, five and a half or six daysin the week.
(44—48 hours a WBEKD) < i e e et e R

OBJECTIVE FACTORS AND EVIDENCES OF HEALTH

. Devoting !4 to 1 hour daily to vigorous physical

6. Giving § to g hoursin bed, and to sleep, daily.

Atleast onecupof milkdaily. o ..o oo
At least three large servings of greens (cooked or
UNCOOMEA ) 11t B WO, RIRla + o v ataral ) o 5 v
Freshfruit onceaflay, SN0 TR L8 ey
Some vegetable other than potatoes every day.. .
Some food necessitating mastication at every meal
Eating no food betweenmeals............. 0060
Eating sweets, if at all, only at end of a meal. .. ..
Drinking at least four glasses of water daily .. ...
Eating threeregular mealsdaily.. ... oo

exercise outdoors, in gymnasium or swimming
| (at least 3 hours exercise a week outdoors),

mrcme should be vigorous encugh to cause

deep breathing. . L T a s e e

Daily tonic bath a.nd skin fnctmn of type suit-
able for the individual . . . .c..ooooiinioins T

Brushing teeth at least twice daily in a.pproved

At least one satisfactory bowel movement daily,
with regular attention to this function..........

Lying down and resting 10-20 minutes het“ een
11 A.M. and 2 p.M. each workingday............

2
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| e .
1
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Copyright, 1923. Bureau of Publications, Teachers College,

Columbia University.
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WOOD'S PERSONAL HEALTH SCALE.—Continued.

al I Date{ Dm.eI Date

8. Devoting 1 to 2 hours daily (in addition to daily
exercise) to social recreation or recreative read-
ing, or other recreative occupation. .. .....uu... 3 2 <

9. Keeping one fuIl day each week for rest from
TR WO s o Ty s i e aa sl 9

Using at least two evenings or afterncons a Week
in addition to the seventh day, for non-pro-
fessional activity. (Oecasional use of one or both
of these evening or half-day periods, for pro-
fessional activity, might be justified in an emer- O

10,

Dressing hygienically. |
Clothing protecting against sudden changes [
miemperatire. O\ Ve N CVN B 7 e e
Shoes sensible in shape, guarding against
marked changes in heightof heels............ L Nl = M) [STRE |

: 8 1

12, Keeping weight within standard range for health,
not more than 10%, below nor 15%, above stand-
ard for age and height, considering standard at |
3o best standard for later ages. . v csvivaaaiiian il [ PR (e A

B. Freedom from remediable health handicaps and
defects, including :

T, Heart defealtt. (- oo cn i a4 e T 3 { | L
2., Thyroid defects.v....256. .a - BN A s (T | SR e pie ) e
3. Eahgdefect s - RO S A\ g B R/ fomas|maitan
4. Detective pOstUFe - . o Miucwn R 88 o sk <5 3 I
5. /Defective teeth’ i oo Vit R A 3 L,
R T 3 L T A L A 4 -
7. Defectsof earsand hearing ... . .00 s oo von s 3 g

8. Bhseased tonslls. o Lol Bomn v 1 s o Al e il
o Befectve ntrition . Sy L 40 - L L NS e s s EC V| [P By ATy 2o
10, Sl ROTHErS | v T e Tt te e e [e 3 :
FTa Ve ATOROR . - o pyiaersaars i sl e bmatraisa Eibha e B 13
Y BTN YRR+ e Toca i Py o]t e et T el R A e (|erecsial s patarars
13. Musgles undeveloned. .. .o vvivie s osivaan s F A Bt i £ e

C. Freedom from susceptibility to those diseases for
which specific immunity is practically obtainable by
vaccination.—Smallpox, Typhoid, Diphtheria. . . . . o I VO R

D. Freedom from susceptihility to those infections (e.g.,
colds) which result from unhygienic habits of living
and remediable health handicaps.................. L e e WA

E. Freedom from metabolic errors (evidenced by uri-
nalysis) and other less obvious defects which are only
revealed by regular, thorough, physical examination. | 3 |....l....|[....




h‘&“"f 1.

PRINCIPLES OF NUTRITION

SUMMARY AND REVIEW

Man's deep concern in food began before the dawn of civilization

%and has continued to the present time.e«How did the LEgyptians
peasty Lea~manage their food ploblem\?é- Describe the first known dietary

e‘cperlment“‘ = i e fowed . et 2o ot Prak

. Hippocrates, a Greek pllilosopher living in the fifth century B.c,,
did much to link the development of medicine to that of nutrition.
Mention some of his observations.

vt et Ualen, also a Greek, gave impetus to the experimental method in

Pneeg hak

his study of medicine. Little progress was made for the next
thousand years following his death. How did Galen get his ex-
perience in experimental research and what did he prove by it?

4. Research through carefully controlled experiments has given us

n

a fund of authoritative information. What are some of the out-

standing facts that have been demonstrated within the last thirty
years ? @ naclip lo

. Florence Nightingale was the mother of the profession of die-

tetics as well as the founder of nursing. How was this shown
and where? What importance did she place upon diet and cook-
ing in the care of the sick?

. The dietary treatment of the sick is a three-fold responsibility,

resting upon the medical, nursing and dietary departments. What
is your idea of the division of this responsibility ?

Health and efficiency are dependent throughout the whole life span
upon a dhet that is adjusted to meet the needs of the individual.
To what extent may this so-called normal life span be increased ?
How does Sherman prove this?

A nurse should guard her health as a business man protects his

bank account. Using the Health Scale, check your own health
account. The figures in the first column represent the perfect
score for that particular item. When you takesyour first “in-
ventory” place in the second column the figures that you consider
represent your present attainment, The sum total represents
your general health rating or score.
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CHAPTER 2
DIGESTION AND ABSORPTION

A, DIGESTION AND ENZYMES
B. FOOD CHANGES IN THE MOUTH
C. DIGESTION IN THE STOMACH
HOW THE FOODS LEAVE THE STOMACH
D, DIGESTION IN THE SMALL INTESTINE
E. SUMMARY OF DIGESTIVE JUICES AND THEIR ENZYMES
F. ABSORPTION OF FOOD
G. FOOD CHANGES IN THE LARGE INTESTINE
H. FACTORS AFFECTING DIGESTION
CELLULOSE AND DIGESTION

A. DIGESTION AND ENZYMES

A brief review of the subject of digestion cannot well be
omitted from the study of nutrition. For a more detailed discus-
sion of the subject of digestion and absorption than the following,
reference may be made to any up-to-date text book on physiology.

Digestion is the process whereby our foods are prepared by
the various parts of the alimentary canal for absorption into the
body proper. No food can function in nourishing the body tissues
um:l it has been absorb_e_dlmu__ﬂaﬂgqistrmm. Before food can
be absorbed it must undergo a_series of mechanical and chemical
changes which constitute digestion. The chemical changes are brought
about by a series of enzymes secreted by various glands in or near-
the digestive tract, An enzyme is a chemical ferment capable of

greatly accelerating the breaking down of complex foodstuffs into
sm1p1er compound& Enzyme action is specific, i, a particular
enzyme functions in the breakdown of a particular class of food-
stuffs and has no action on any other. Digestion experiments per-
formed outside of the body, although not exactly duplicating body
conditions, have served to demonstrate the high degree of specificity
as well as the great activity of enzymes.

These substances may digest from 500,000 to 4,000,000 times their
own weight of the foodstuffs in question. The enzymes are un-

13
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<< stable at high temperatures ; since they undergo decomposition when
kept_in solution outside - the body, they are usually prepared for
(.\I)Li'llllf_‘lij_;_l_ work in dry or powder form. Most of them function
besf at body temperature and under the specific conditions provided
in the normal digestive tract.

B. FOOD CHANGES IN THE MOUTH

The first change in food takes place in the mouth, where it is
finely divided through the process of mastication, softened, moist-
ened, and made ready for swallowing. It is moistened by becoming
mixed with saliva, a fluid secreted by three pairs of glands: the sub-
~maxillary, located near the angle of the jaw; the sublingual, beneath
the tongue; and the parotid, in the cheek. If has been estimated
that these glands secrete ahout 1500 cubic centimeters of saliva per
day, a little more than three pints. The active principle of the saliva
is_ptyalin, an enzyme that acts on starch. Ptyalin carries the diges-
tion of the cooked starch throug!}_mrc_e or more Hextruﬁgea
down to the sugar sugar “maltose. The complete change of starch to sugar
seldom occurs in the mrJuth however, since fmremams thcre 0111)
a few minutes. LB

C. DIGESTION IN THE STOMACH

The food as it enters the stomach forms a mass in the fundus, the
portion nearest the oesophaguf-; which serves as a reservoir for tood,
Here it is held for some time, variously estimated at from one half
_to two hoﬁurmg which time little or no free h}drochlnnc acid
“mixés with it, since the glands producing the acid are situated in the
middle portion of the stomach. The salivary digestion of starch
proceeds until such time as the food mass, which is neutral or
slightly alkaline upon entering the stomach, has become permeated
with the acid gastric juice. The food mass in the fundus is
gradually reduced in size as swmall portions W_\gﬁ[}‘ithe—nﬁddle
portion of stomach where active gastric digestion proceeds.

Gastric juice is a clear liquid, the active principles of which are
hydrochloric acid and the enzymeg' pepsin, rennm.’ ‘and possibly

‘“lipase. About 1500 cubic centimeters of gastric juice are secreted
daily, approximately the same quantity as that of saliva. Hydro-
chloric acid is present in the juice in about 0.4 or 0.5 per cent con-
centration when freshly secreted from the glands. Some of the
acid is neutralized by alkaline fluids which, according to Boldyreff
and others, are regurgitated from the small intestine. Therefore the
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juice as it is obtained from the stomach contains about 0.2 per cent
hydrochloric acid which is diluted still further when food is present.
In abnormal conditions the acid may be increased, reduced or absent,
The acid prohably serves to delay or inhibit the growth of some of
the micro-organisms “which find entrance into the stomach along with
the water and food. This inhibiting value must not be overempha-
sized, because it is limited by

the short time the food is in TO MOUTH
contact with the acid.

The enzyme, pepsin, changes
proteins into the simpler forms,
prqjeoses and peptones. This
pE‘pth action 1s continued for a
short time after the food reaches
the intestinal tract. Rarely, if
ever, is the quantity of pepsin
insufficient for the digestion of
the proteins, but the amount of
hydrochloric acid secreted may
be insufficient to activate the
pepsin, Reg_t_:_i_n._.;_m‘atlwr enzyme
of the gastric juice, brings dbrmt i ao bl
the LHIQI‘M..ELU‘ It is a Fig. 1.—Stomach showing fundus
conguiIng_enzyme which acts. S, foud s fst held, ot e
upon the casein, one of the pro-  denum,
tein constituents of milk, pre-
parifig it for the further action of the protein-splitting enzymes in
the intestine. e

Sherman also mentions a gastric lipase, the presence of which
seems not to be definitely proven. If present, its action is limited

to the splitting of the emulsified fats, such as are found in cream
e e
and e g y\DIk, P

How tie Foops Leave ToE StoamAcH
Peristaltic waves, the rhythmic contractions of the alimentary

DUODENUM
L)

tract, which begin in the middle portion of the stomach, carry the
" food on towards the pylorus, and the pylorus in turn finally permits
it to pass on into the intestinal tract. Water leaves the stomach
rapidly, in 0@%55 partly through a . relaxed pylorus
and partly by absorption directly from_the stnm'tch 111t@;%?

stream, Foods leave more slowly, the emptying time of the stomach
varying with the individual and with the amount and character of
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the meal. Small amounts of food may leave the stomach in from one

; AL L HL
fo Mﬂfﬁ. while the last remnant of a full~sized meal may not
have disappeared in_six or seven hours, Carbohydrates taken alone

leave the stomach more rapidly than protein, and protein more rapidly

than fat alone, but mixtures apparently leave more s owly than the

STOMACH EVACUATION TIME FOR VARIOUS ARTICLES
OF DIET *

(Time in Hours and Minutes)

. 2 Nuinber of Type of Stomach Emptying
Article of Diet—100 Grams Observaticns  Rapd Slow Average
Beef and Beef Products .............. 25 2.35 3.25 J.00
Bread and /Cereals, ..........oneninins 75 S o 240

e e T A A 29 e P 3.00
R L oo 20 245 345 3.15
Egg and Egg Combiations ... ........ 90 2.15 313 240
L R R e RS i s A B B 75 Nes ey 2.50
ST L e e SN S (% P e 68 1.35 2.20 2.00
L S e S R e s 3 oA 2.00
T T S A POt i e ) 4.00 4.00
JEENENRATN < R S e A S i N 3.15
o e U A e A e e 4 AW 2:35
G027 3 S PP (e s (P Sl P 4 ) . 2.25
Lamb and Lamb Products ............ 14 2.30 3.20 3.00
Licorive i bt snb e AT L o 1 ) dvs 3.00
Milk—Cow's 400 cc. A . sl o den 2.30

Tt o BRI 3 1.15

Mother's 150 ce. 5 1.40

22y ee) .. WU JIRW, 2 2.35

Muth—25 gmis. N\ 0\, . I 7R N 18 3.00
OiEmE, . AN LA, | Cm——— 4 of s/ S 4.00
Orange Albumen 2:1 _................ 2 e a(oie 220
| 37 S, SN NN ¢ 20 A —_— 2.30
b o0 AV - ST N 0 s 3 o e 1.30
Pork and Pork Products.............. 31 245 340 3.15
s e r T S S - A0 23 ; i 2.20
DUgRYS and CandY . v orerre s TR 28 T Sat 2.05
LT T I o o . B I . 2 3.00 3.45 3.30
T T Y R T 7 Vats s 2.50
T A I R o B 7 3.20
Vegetables—prepared in various ways.. 124 200 2.30 215

* By permission: From Hawk and Bergeim: Practical Physiological Chemistry, 1931,
Philadelphia: P. Blakiston's Son & Co:, Inec.
single food constituents. When the food has become thoroughly
mixed with the gastric juice, the pylorus—gate-keeper of the stom-
‘ach—opens_more frequently and the walls of the stomach contract
more vigorously so_as to_force the now liquefied food material out

of acid in it causes the intestinal mucous membrane to secrete into
the blood stream a substance called secretin, which in turn stimu-
lates an outpouring of the pancreatic juice.
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D. DIGESTION IN THE SMALL INTESTINE

In the Wthe food is mixed with other Mg
juices, which are capable of _acting upon all three of the principal food.
ccmmment» “namely, starches, fats, and protelns. The pancreatic
3}_.171_53. secreted by the pancreas, “and the ,ELI‘E- secreted by the liver,
are poured into the duodenum, a short distance lJevnml the p\’fﬁﬂls
The 1ntestmﬁme or “succus entericus” is secreted by glands if
the walls of the small intestines. All three juices, Yhe p pancreatic, the

e
bile and the intestinal juice, ac_t in unison upon the chyme. They are
all alkaline and their first action is to neutralize _the hydrochloric

KDL
acid and other auth u[ he iuud mass. The enzymes in the pan-

Mactnvattd h\, thL mtw contumea the digestion
of proteoses and peptones or initiates the breakdown of protelns
which may have escaped gastric digestion in the stomach. Trypsin
is the most powerful proteolytic enzyme and may carry the splitting-
off process to the amino acid stage. - Amylopsin continues the diges-
tion of any starches which may not have been carried to the maltose
stage by the action of ptyalin in the saliva. Even raw starches may
be digested by this ferment. Steapsin prepares the fats for absorp-
tion hy splitting the so-called neutral fat into glyecerol (a kind of
alcohol) and fatty acids, at the same time forming an emulsion
of the fatty acids. This process is also facilitated by soaps formed
by the alkali of the intestinal juice, together with the fatty acids
already formed from other digested fat. The bile also acts on the
fats by increasing the solubility of the fatty acids and by aiding in
the formation of an emulsion, thus enabling the pancreatic lipase to
come more readily into contact with the fat. The bile, therefore,
facilitates both the digestion and absorption of the fats.

The intestinal juice contains an enzyme, erepsin, which carries
the hydrolysis of partially digested protein to completion, breaking
proteoses and peptones to amino acids. The intestinal juice com-
pletes the digestion of the carbohydrates by means of the three
enzymes, sucrase, maltase, and lactase, which split respectively
sucrose (cane sugar), maltose and lactose (milk sugar) into the
single sugars.

The following table shows the action of the various digestive
juices upon the food constituents:
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E. SUMMARY OF DIGESTIVE JUICES AND THEIR

ENZYMES
Digestive juice  Enzymes present Reactions promoted
Saliva: LLiiiiin Ptyalin ...... Starch — maltose
Gastric ....... { Pepsin foiny Protein — proteoses and peptones
Lipase ... Emulsified fats — fatty acids and glycerol
Amylopsin .... Starch — maltose !
Pancreatic .... ) Trypsin ....... Protein — amino  acids and intermediate
: products
Steapsin ...... Fats — fatty acids and glycerol
Erepsin ....... Proteoses — amino acids and ammonia
Intestinal ..... SUCTASE’ Ahusaes Sucrose (cane sugar) — glucose and fructose
Maltase ...... . Maltose — glucose
Eactase o Lactose — glucose and galactose
BUE oo e ol Aids in digestion of fats by emulsification

and saponification

F. ABSORPTION OF FOOD

No absorption of food takes place from the mouth and almost
none from the stomach, although water is to some extent absorbed
through the walls of the latter. By far the greater portion of the
food material is absorbed from the small intestine. This is as would
be expected when it is remembered that the absorbing surface of
the small intestine is greatly increased by numerous finger-like pro-
jections or processes called villi, which extend into the food mass.
Each tiny villus is provided with numerous capillaries, an artery,
and a vein, and in the center a lymph space called a lacteal which is
a part of the lymphatic system. Each villus has a muscular structure
which permits of expansion and contraction. Digested food material
is absorbed through the walls of the villi into the blood or lymph
capillaries and then forced on into the larger blood and lymph vessels

"o_fPt-hE_i?ltestinaI wall.

The products of protein digestion, together with those of the
starches and sugars, pass through the walls of the willi into the
minute blood-vessels which in turn carry these absorption products
into the portal vein, and thence to the liver. Products of fat diges-
tion are absorbed through the lacteals of the villi, the fatty acids,

“glycerol, and other substances probably uniting before they pass
through the lymphatic system. Unlike the situation in carbohydrates
and proteins, only a small portion of the digested fat passes through
the liver, the major portion entering the general circulation
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through the thoracic duct and the left subclavian vein. The liver
and muscles store the sugars as glycogen and excess fat is stored
in the body as adipose tissue. Amino acids, the end products of
protein digestion, are allowed to proceed to the tissues where needed.
1f they are in excess of the needs of the tissues for building or
repairs, they are split into two parts. One portion contains nitrogen,
most of which is excreted as urea; the other portion, some of which
is similar to carbohydrate, is utilized as such. The minerals and
vitamins are absorbed along with and through the same channels
as are the proteins, fats and carbohydrates.

L7t S
Centro/ Chple-imsseld
Veder of WS - - ——————2f g ————— o willus
Artery SF WS o3
- Chypte-vessel
Glond af ledertibn.
} - | .. Murosa
Dose of Villes - - —- %58 5 A i - T e
s = £ : ——— Subrucosa
- —plerus of fymob-vesscls
— Circeliar mysculer Jayer
- . Prens o fymoh-vesseds

Lovsg rusced arith

o or.
Fife - SErTUs Cog

Fic. 2—Diagrammatic drawing (after F. P. Mall) showing the great exten-
sion of absorbing surface of the intestinal lining due to the projecting villi,

Passage of the food along the intestinal tract proceeds with
regularity and rhythm. The acid chyme first ejected through the
pylorus remains in the duodenum until there have been several
similar additions of food material. Segmentation of the food mass
is then brought about by contractions of non-consecutive rings of
muscle at different portions of the intestinal tract. These contrac-
tions take place first at one point and then at another, thus bringing
about a thorough mixing of the food with the digestive juices and
aiding in absorption. After a few minutes, contraction and seg-
mentation cease and the small masses of food material are carried
forward by peristalsis. The food again masses together, accumulat-
ing in the lower portion of the small intestine, the ileum. Remnants



20 PRINCIPLES OF NUTRITION

of undigested foods are here allowed a longer contact with the diges-
tive juices, digestion heing practically completed at this point.
What remains of the fluid mass is then passed on into the large
mntestine, where it is either absorbed or transformed into the typical
dark-brown masses known as feces.

The Ileocecal Valve. Between the ileum and the large intestine
there is another gate, similar in function to the pylorus of the
stomach, known as the ileocecal valve. The food mass passes
through the ileocecal valve into the large intestine, where further
absorption of fluid may take place. If this valve is unimpaired, it
never allows any of the food mass to pass back again into the small
intestine. Antiperistalsis, a reverse movement, as well as peristalsis,
takes place in the anterior portion of the large intestine, where the
food again accumulates. This antiperistaltic movement permits the
food material to come mto close eontact with the walls of the large
mtestine, thus favoring absorption.

G. FOOD/ CHANGES IN THE LARGE INTESTINE

The Jarge intestine does not secrete any enzymes, although diges-
tion continues here. just as salivary digestion continues in the
stomach, The large intestine fills rather slowly and in it the food
mass remains for several hours, sometimes a day or more, during
which time water is absorbed from it and the mass takes on more
or less form and is finally ejected from the body as feces. The
feces consist chiefly of undigested and indigestible food materials,
with some digestive juices, bacteria, and cellular débris of the body
tissues.

H. FACTORS AFFECTING DIGESTION

“Digestibility” as the word is ordinarily used by physicians and
nurses as well as the general public, has reference to the ease or
rapidity rather than to completeness of digestion. Ease of diges-
tion is a much more indefinite term than completeness. Clinically,
rapidity of digestion is important ; although it has been shown that
food which leaves the stomach and is passed on to the intestinal
tract undigested, may in the end be as completely absorbed as food
which is wholly digested in a shorter time.

Ease of digestion is affected by a number of conditions, among
which are the psychological factors, such as anger and fear, which
may very greatly retard digestion. On the other hand, joy and
mirth are conducive to more rapid digestion. The kind of food and
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the method of preparation may also affect this condition. TFood to
which one is unaccustomed, particularly if it is unattractive, is often
digested with difficulty.

The fineness of division of food is another factor which favors
ease of digestion. The fineness of division may be brought about
by mechanical means during preparation by mashing the food, or
by foreing it through a sieve or strainer ; or when eating by thorough
mastication. In case of illness, foods may be given in forms which
are more readily digested such as gruels, purées or soups. Liquid,
foods are absorbed more quickly than more solid ones chiefly he-
cause the digestive juices more quickly come into contact with the
whole of the substances to be digested.. The total quantity of food
iaterial taken at one time also has its influence. For this reason
it is imperative that persons suffering from acute illness should be
fed small amounts at frequent intervals, rather than large amounts
at regular meal hours. This is the purpose of “nourishment” as
served to hospital patients.

The term “digestibility” as ordinarily used by scientists has
reference to the pessible completeness of digestion. This is deter-
mined by deducting the amount of indigestible and undigested
residue from the total of the original food consumed. the ditference
representing the quantity of food actually digested and absorbed.
Some foods, e.g., sugar, may be completely digested, but most foods
leave some residue. It was found by Atwater, and later by other
scientists, that more than 90 per cent of the food of a mixed diet
is actually utilized.

CELLULOSE AND DIGESTION

Cellulose in all vegetable foods slows digestion, particularly of
the protein. It has been demonstrated that dry legumes (peas, beans
and lentils ) have coefficients of digestibility of 78 per cent for protein,
but when free¢ of cellulose, their percentage of digestibility for pro-
tein is about as high as that for animal foods, 97%. The cellulose
is advantageous, however, for other reasons, as will be shown in
Chapter 9. The following table shows the completeness of diges-
tion of various classes of foods as determined by Atwater,
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AVERAGE COEFFICIENTS OF DIGESTIBILITY OF FOODS
WHEN USED IN MIXED DIET (CELLULOSE CONTENT
NOT INCLUDED)

Protein Far  Carbohydrate

Per cent Per cent  Per cent
ANIRE FOONS sivivaniamranres b ittt sm are im0, 95 98
Cereals and breadstuffs: .......c.c. 000, 85 90 98
Pried lepmmes: oomt irean i o st e et 78 90 67
Megetables ..occcinsrmiron i 83 90 95
E < T R R T A A A A R AR RSN 85 90 90
Total food of average mixed diet ...... 92 95 o3

SUMMARY AND REVIEW
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AVERAGE COEFFICIENTS OF DIGESTIBILITY OF FOODS
WHEN USED IN MIXED DIET (CELLULOSE CONTENT
NOT INCLUDED)
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12. The ileocecal valve commands the opening between the small and

large intestine. Describe its structure. How efficient is it?

13. The food residues are fluid as they enter the cecum, but solid
when they reach the rectum. Where is the water absorbed?
Of what does the solid mass consist? How soon should the
residue leave the large intestine?

14. Some foods are more completely digested than others ; some are
more easily digested than others. What is the difference in the
meaning of these expressions? How do psychological factors
affect digestion? What is meant by coefficient of digestibility 7
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CHAFPTER 3
ENERGY METABOLISM

A, ENERGY AND HEAT
MEASURING FUEL VALUES
B. BASAL METABOLISM
VARIATIONS IN METABOLIC RATES
PREGNANCY AND LACTATION
€. WORK AND FUEL REQUIREMENTS
. EFFECT OF FOOD ON THE METARBOLIC RATE v
E. OTHER FACTORS AFFECTING METABOLISM

Metabolism is a term used to designate the chemical changes
which take place in the hody through the action of its cells. Metab-
olism includes many activities, among which are the changes in
the foodstuffs after absorption from the alimentary tract. These
changes, which result ultimately in the combustion of foodstuffs, with
the release of heat or energy, constitute what is called energy
metabolism.

A, ENERGY AND HEAT

Energy is expended whenever work is performed by the body,
including every act, no matter how small. It matters not whether
the action is voluntary—such as walking, sitting. and the various
acts involved in the performance of one’s daily work—or involuntary
work—such as is involved in the circulation of the blood, respira-
tion, digestion, and the maintenance of muscular tension or tone.

Just as the furnace must frequently be fed with fuel in order to
meet the expenditure of energy in the form of heat given out, so
must the body be supplied with food as a source of energy for
warmth and work. There is a direct relation between the amount
of work performed, the heat produced by the body and the total
food intake. One cannot perform more work than provided for
by the food intake unless one “borrows” from the reserve supply
stored as adipose tissue or as glycogen in the liver or muscles. This
“horrowing” habit is a bad one. The average daily intake should
equal, or shightly exceed, the daily energy requirement.

24
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Heat in Relation to Metabolism. Heat is an accompaniment
of combustion and likewise of energy production; therefore, it be-
comes a measure of energy metabolism. The calorie has long heen

G S e i 1
|
|
|
|

Fic. 3—A homb calorimeter

An apparatus used for measuring the fuel value of foods

used as the measure of heat. [Just as it is necessary to have measures
of length (centimeter, inch, foot), measures of weight ( pound,
ounce ), and measures of volume fin'm. quart, liter), so it is neces-
sary in scientific work to have a measure of heat. A calorie is the
amount of heat required to raise the temperature of one kilo-
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gram of water one degree centigrade. In our more common
measures, 1t 1s approximately the amount of heat required to raise

ﬂectric

Wires
= A ox ==l | [I=]]
T i cai%?; | et
—- WEERL o]
=4 L ==
= h—— pace | |
_' e i ™ _ A

Courtesy of Jean Broadhurst

Fig. 4—Diagram of the parts of a
“homb calorimeter.” The water in
the inner chamber changes in tem-
perature when the food is burned.
The water in the outer chamber acts
with the intervening air space as in-
sulation.

four pounds of water one degree
Fahrenheit.

MeasurinGg FuerL VALUES

Heat is readily dissipated from
the source of production. This
is illustrated by the fact that
persons standing near a flame
feel the heat produced almost
instantly, showing that it travels
quickly ; therefore, in order that
it may be measured, it must be
confined. This is accomplished
in an instrument known as a
calorimeter. A small instru-
ment used for food determina-
tions i known as the “bomb
calorimeter”—so called because
the metal container in which a
weighed portion of food or other
combustible material is burned,
resembles a bomb, This instru-
ment is placed in a container of
water which, in turn, 1s sur-
rounded by double-walled closed
air spaces to prevent loss of heat
to the outside air. The bomb is
filled with oxygen and when all
is in readiness, a small electric
wire, in close proximity to the
food, is charged with sufficient
electricity to start combustion
just as a match starts fire in the
stove. The heat produced by
the burning of the food is

transferred to the water, in which is immersed a very accurate

thermometer.

Thermometer readings are taken before the oxidation

begins and when it 1s finished, and from the difference or total rise
in temperature may be caleulated the caloric or fuel value of the

food being tested.
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Foodstuffs when burned within the body produce practically the
same amount of heat as when burned in the bomb calorimeter.
For each gram of food material consumed, the values indicated in
the following table are available for the body. These are known
as the “physiological fuel values” and are the ones used in dietary
calculations.

Crebohydrate - cooviimssssisisvuies 4 calories per gram
e S A e e S i e «venns 9 calories per gram
e R e o R e s s e e A e 4 calories per gram

The actual energy expended by the body throughout a given
period may be determined by placing a human subject in a specml
calorimeter just as food is enclosed in the bomb calorimeter. The
heat given off by the subject is absorbed by the water in the coils
surrounding the chamber, where, by an accurate mechanism, the
total heat may be measured. This procedure is known as direct
calorimetry.

As there are in existence only a few calorimeters large enough
for making direct observations on human beings, and since they are
exceedingly expensive, this method is used chiefly for scientific
research, By another method, known as indirect calorimetry the
rate of metabolism is calculated from the oxygen intake measured
by a respiration apparatus. The subject lies on a table and breathes
through a nose piece or a mouth piece, the subject himself forming

“closed circuit” and using only oxygen from a measured supply.
This type of apparatus is now installed in most of the larger hos-
pitals of the country, since the metabolism test is becoming exten-
sively used as a means of diagnosis, particularly in cases of hyper-
thyroidism, hypothyroidism and myxedema.

B. BASAL METABOLISM

In order that there may be some basis of comparison for such tests,
the rate of metabolism must be studied under standard conditions.
It is therefore specified that the subject shall be awake but at com-
plete rest, and that the test shall be taken at least twelve hours after
the last meal and several hours after any vigorous exercise. The
rate of metabolism as determined under these “‘standard’ conditions
is known as the basal rate, and is often spoken of as the b __gsa.L_
metabolism. The basal metabolism of an averaged sized man is
WV 1700 calories per day, while that of an average
woman is about 1400 calories. Marked variations in the basal rate
of meta.bollsm are an mdlcatlon of disease.

e o
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VARrIATIONS 1N METABOLIC RATES

There are lesser and wholly normal variations, however, the causes
of which lie within the body itscli—the size, shape, and composi-
tion of the body; the age of the individual and the activity of
certain internal glands. It is generally accepted that a variation

Fi16. 5.—The Benedict-Roth respiration apparatus for making basal
metabolism measurements.

of not more than 10 per cent either way from the accepted meta-
bolic rate (all variables considered) is within normal limits, The
skin of the body is a radiating surface from which heat is given
off continually. Therefore, the greater the skin area, the greater
will be the amount of heat lost by the body, and in turn the greater
the necessary heat production by the individual. It has been found
that a tall, slender person has a greater surface area than a shorter
stout person of the same weight, f.¢., surface area is proportional to
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height multiplied by weight. A large proportion of adipose tissue
lowers the metabolic rate as the muscular tissues are the chief seat
of energy metabolism.

The internal secretions of certain glands of the body, such as
the thyroid and adrenals, materially affect metabolism. The secre-
tion of the thyroid gland has the most marked effect. Hyper-

Ficures ror EstiMaTine Foop SuppLies
For InpivipuaLs Anp For FamiLies
DirFERING FROM THE AVERACE.

Pre, pnr:d

Contribution from
Office of Home Econamiza Cardine wr
CF.Langworthy . Chief. Specinlat i F fffr"-lnr-

Hum]red—-gnlcrr;e Portions

Rer day. Fer week.

‘The average person over |2years of agemeeds._______________ .
A man or boy using much muscular energy in work or play may need 40

A man or boy using lmle or no rmucu]ar energy in wurlt or Play needs 28
Awoman er girl using much muscular energy in wurkorplay may need 28
Awaman urg‘irl using |itlleurmumsm]nrermgyinwkar play needs 22
A boy argirl between 10and |2 years of age needs at least....__. 20
A boy or girl between Gand 9 years of age needs at least ... 17
{ AA boy orgirl between 2and Syears of age needs at least. . 14

These amounts allow for some waste. They represent the allowances
which should be made in the family food supply for each person. The
food actually eaten is usually StolO per cent less.

Courtesy of U, 8. Department of Agriculture

Fic, 6.—Figures for estimating food supplies for individuals and for
families differing from the average. From this table one may estimate the
food supply needed by a given family for ane day.

thyroidism is that condition in which the metabolism is accelerated
by an increased production of thyroid extract, while hypothyroidism
is characterized by a decrease from the normal amount resulting in
subnormal metabolism. Other glandular secretions may affect metal-
olism to a lesser degree, but their significance in this respect is
not well understood.

Age and growth are also variables of importance. The basal
rate is highest during the first and second years, and decreases after
that, although it is still relatively high through the ages of puberty
in both girls and boys. During adult life there is a steady decrease
in rate with a marked drop in old age due undoubtedly to lower
muscle tone resulting from diminishing muscular activity.
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Sex probably has little effect upon metabolism, although women
in general have a lower metabolism than men; but this may be
because women are usually smaller and less active. Benedict found,
however, that women of the same height and weight as men had a
metabolic rate of about 5 per cent lower than men. He accounts
for this by a difference in body composition, women usually hav-
ing a little more fat and less muscular development than men.
There are certain increases in metabolism, however, that are in-
cident to the female sex.

PrEGNANCY AND LacTATION

The fetus has a much higher rate of metabolism than that of
the maternal organism, but its size is so small during the first three
or four months of pregnancy that it makes no appreciable difference
in the mother's food requirements. From the fifth month on. the
metabolic rate increases as the size increases so that at the time of
delivery the total metabolism of mother and fetus has increased
twenty to twenty-five per cent over that of the mother before con-
ception,

During lactation the mother’s food must supply not only her own
needs but that of the baby's body as well. Like the fetus, the
infant has a much higher metabolic rate per pound of body weight
than that of the mother., This is due to the rapid rate of growth.
The food needs of an infant up to three months of age are about
60 calories per pound, decreasing thereaiter to about 50 calories

_at_six months, 43 calories between six and nine months, and 40
calories from nine to twelve months. A ten pound baby, five months
“of age, would therefore add at least 500 calories to the food require-
ments of a nursing mother. TFor more detailed information on the
energy requirements of an infant, see Chapter 13. Hoobler found
that nursing mothers usually require from 2600 to 2900 calories per
day. Some pediatricians place the requirements slightly higher, espe-

cially so, if the mother is engaged in active work., & %

C. WORK AND FUEL REQUIREMENTS
The greatest factor influencing dietary requirements is muscular
work. Mental work, strange as it may seem, does not affect the
total metabolism sufficiently to be detected by the calorimeter. In-
vestigators, working with a very delicate apparatus, found that nerve
tissue does expend some energy, but the amount expended by this
tissue is very small indeed compared to the total energy of the body.

T VIF 1A ECHI T AND STATE UNIVERSITY
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In exceptional cases, physical work may be the means of increasing
the metabolism by as much as 4000 calories. The food intake
should in every case equal in caloric value the heat units ex-

ENERGY EXPENDITURE PER HOUR UNDER DIFFERENT
CONDITIONS OF MUSCULAR ACTIVITY

Calories Per Hour 7
y e Kil
Form of Activity P“;:uc:m 0= P Big
{Average Man)

er
Kilogram Pound
SSleeping ........ e 65 0.93 0.43
Awake Tymp still oo oo oiinnniaaina 77 1.10 0.50
YL T T e 100 143 0.65
Reating s alofd .. conunisme i oo 105 1.30 0.69
Standing relaxed ... ie.nT e 105 1.50 0.69
Hand Sewrie . o i e e 111 1.59 0.72
Standing at Attention ... .o .. 115 163 0.74
Knitting (23 stitches per minute on
EWEATET| o s Bai s e ey 116 1.66 0.75
A Dressing and Undressing ............ 118 1.79 0.81
T T e 122 1.74 0.79
Talorpmne: L..okicaih R S O 135 1.93 0.88
Typewriting rapidly ...onieiiih: e 140 2.00 0,91
Ironing (with five pound iron) ...... 144 2,06 0.93
Dishwashing (plates, bowls, cups, and
BANCErs)) it il DR 144 2.06 0.93
Sweeping bare floor (38 strokes a
e sk advei i AR, 169 241 1.09
Bookbinding -1\ o5z 0 oo Sl TR s 170 243 1.10
X Light' exercisel 75 s Ao el ) 243 1.10
Shoemaking .. .... ... RGO T 180 2.57 117
Walking slowly (2.6 miles per hour). 200 2.86 1.30
Carpentry, metal working, industrial
pamiting: oooo s F P S T oY e 240 343 1.56
S:Activeexbrrise oo oo Sl UL 200 4.14 1.88
Walking moderately fast (3.75 miles
1 G 5 S e e e 300 428 1.95
Stoneworking <. ..coiiceeiciennrmeaas 400 571 2.60
* Severe exercise™ .. ....eeereeacesens 450 643 292
Sawing wood .....eeieeeinrienennnn. 480 6.86 3.12
SWIMIMINGE .. .ot eesomenanens 500 7.14 3.25
Running (5.3 miles per hour) ........ 570 8.14 3.70
“Very severe exercise” ............ 600 8.57 3.90
Walking very fast (5.3 miles per hour) 650 028 4.22

pended by the body (except, of course, in overweight individuals
who find it necessary to reduce). A man doing sedentary work may
require only 2500 calories per day, while a man doing exceedingly
hard manual labor may require 6000 calories. Rose® has collected

1Rose, M. S. Quoted, H. C. Sherman: Chemistry of Food and Nutrition.
New York: The Macmillan Co., 1932,
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data from various metabolism studies which she has arranged for
reference on the basis of an average-sized man—70 kilograms, or
154 pounds. From it one may eabily tabulate the approximate
calories required for any vocation.

A man weighing 175 pounds (80 kilograms) doing office work
might easily have the following requirements based upon a day’s
activities ;

™ Hours Calories
Sleep vvverierrerrneineenss . | T 8 595
Dressing and undressing ............ccoevenn.n.. 143
Light @XerCISE ...veuvnesotrusssnnnennnennesneens i 380
(Gaing to and from work)
ACtive eXETCISE ..vivvvrenrenianeanainsonsosenns 2 662
(Playing tennis, etc.) o
Walking moderately fast ... .ociiecmsvnesnsssasns 1 342
Sittng Bl rest .. e e e e e 10 1144
3_7.75

An office girl with the above schedule of activities would have a
very different food requirement because of the difference in size.
A nurse’s requirement may be quite different from that of the
office girl, owing to a different program of work, It is suggested
that the reader work out a table of food requirements based upon
his own program of work, as it may prove interesting as well as
enlightening.

Tigerstedt estimates the energy requirements of some of the more
common occupations as follows:

2000-2400 Calories per day suffice for a shoemaker.
2400-2700 Calories per day suffice for a weaver.

2700-3200 Calories per day suffice for a carpenter or mason.
32004100 Calories per day suffice for a farm laborer,
4100-5000 Calories per day suffice for an excavator.

Over 5000 Calories per day are required by a lumberman.

Habitual muscular exercise increases not only the total energy
metabolism but also affects the basal rate because energy is re-
quired to maintain muscle tone. On the other hand, sleep lowers
metabolism because the muscles are relaxed. A prolonged period
of absolute rest in bed means loss of muscle tone and lowered metab-
olism; this explains why rest is a method of treatment in cases of
abnormally high metabolic rate.

D. EFFECT OF FOOD ON THE METABOLIC RATE

The intake of food also increases metabolism. This is most
marked after the food products reach the blood stream, the effect
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being noticed in from one half to five or six hours, depending upon
the type and amount of food consumed. One research worker found
that a fasting man had a metabolism averaging 9 per cent lower
than he had on the days when food was consumed. Another worker
found a difference of about 22 per cent between the fasting days
and the days when a liberal diet was taken. Metabolism, however,
goes on during fasting, showing that the body must continue burn-
ing fuel supplies even though the tissues are called upon to make
up the deficit. This explains the loss of weight and wasting occur-
ring in severe illness and starvation.

Recent findings would indicate that with prolonged fasting and
subsequent loss of weight, the body tends to adjust itself by a
lowering of the metabolic rate. In other words, the organism
works on a lower level of energy metabolism. This adjustment is
true of adults; but children who are undernourished seem to have
a higher rate, which makes undernutrition in children even more
serious than in adults. No satisfactory explanation for this dif-
ference has yet been found.

Not all kinds of food burn with an equal effect upon metab-
olism. Protein stimulates mietabolism so that a greater amount
of heat is expended in the burning of it than in the burning of
similar quantities of fats and earbohydrates. This stimulation is
undoubtedly due to certain intermediate products resulting from the
splitting of protein in the oxidation proecesses in the tissues, and is
commonly known as the specific dynamic action of protein.
Carbohydrates and fats have a much less marked effect, but the
slight stimulation which results from the intake of food of any
type accounts for the fact that metabolism tests are usually taken
before breakfast when no food has been eaten for at least twelve
hours.

E. OTHER FACTORS AFFECTING METABOLISM

Climate, season, housing and clothing affect metabolism
chiefly through their bearing upon the regulation of body tempera-
ture. The heat produced in the body by metabolic processes must
be conserved or given off in such a way as to maintain the body
temperature at a remarkably constant figure. If no heat were lost
from the body during average daily activity the temperature would
rise about 2 degrees an hour. In the winter months we purposely
curtail our heat loss (through conduction), by wearing heavier
clothing and living in heated houses; while we wear thinner cloth-
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ing in the summer time to expedite greater losses. Nature has
provided, however, for a carefully controlled loss of heat which
may vary as climate and environment dictate. A thinly clothed per-
son on a cold winter day may shiver; this process is a series of rapid
muscular contractions set up involuntarily in the body to increase
heat production in order to make up for the rapid heat loss. Evap-
oration or perspiration from the skin is another important mech-
anism employed by the body in the control of temperature.
Insensible perspiration is evaporating continuously with a slight loss
of heat; but sensible perspiration means greater heat loss and affords
a welcome cooling effect when the body is overheated in warm
weather or after strenuous exercise,

Benedict has enumerated the following factors as the chief causes
of variations in metabolism for a given individual: (1) age, (2)
sleep, (3) prolonged fasting, (4) character of the diet, and (5)
the after effects of severe muscular work.”

SUMMARY AND REVIEW

1. The changes that take place in our foodstuffs after absorption
result ultimately in their combustion, with the release of heat or
energy. What is the relation of work and’l-}'eat to_energy ?

_m,

—_— \ . gt "
Do 2. The calorie is a measure of heat. It 1s the amount required to

Ainsnat -

raise the temperature of one kilogram of water, one degree centi-
grade, or four pounds of water, one degree Fahrenheit, How is it
measured and by what means? How many heat units will each
of the following produce when burned in the body: 1 g#:nn car-
bohydrate, I'gﬁg:. fat, 1 grdit protein? By what means is the
heat that is produced by a human being measured ?

3. The basal metabolism of an average-sized man is 1700 calories
per day, while that of an average woman is 1400 calories. What
is meant by basal metabolism? What, normally, may cause vana-
tions in the basal rate? At what time of life is the basal rate
highest? Do Whthen have a higher rate than men? How do
pregnancy and lactation affect basal metabolism?

4. Muscular work may influence the energy metabolism more than
any other factor. How may it influence the food requirement?
How do occupations influence food requirements? Compute your
own daily caloric needs based upon the hourly activities of an
average day. Preserve these figures to compare in Chapter 10
with your calculated intake,
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. Food increases the metabolic rate, although combustion with pro-

duction of heat continues even during fasting. Explain this

phenomenon.
Protein produces an especially stimulating effect upon metab-

olism. What is the probable cause of this specific dynamic action?
Climate, season, housing and clothing also affect metabolism and

therefore the food requirement of individuals. What mechanisms

are employed in maintaining a comparatively non-fluctuating tem-
perature of the body in health?

The main factors causing variation in metabolism are (1) age,
(2) sleep, (3) prolonged fasting, (4) character of the diet, (5)
after effects of severe muscular work. Give an example of each.
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CHAFPTER 4
CARBOHYDRATES

A. USES OF CARBOHYDRATES

B. SUGARS
MONOSACCHARIDES OR SINGLE SUGARS
DISACCHARIDES OR DOUBLE SUGARS

C. POLYSACCHARIDES

EFFECT OF CELLULOSE ON DIGESTION

E. CARBOHYDRATE UTILIZATION

=

The carbohydrates are so called because they are composed of
carbon, hydrogen and oxygen, these last two elements being
always present in the proportion found in water. These three ele-
ments—carbon, hydrogen, and oxygen—in the form of carbohy-
drates make up the great bulk of all vegetable foods. Except in
milk, they are present only in traces in our animal foods.

A. USES OF CARBOHYDRATES

The carbohydrates, starches and sugars, are utilized in the body
as sources of heat and energy. Hydrogen is the greatest heat
producer of all the chemical elements, with carbon second only to it.
Hydrogen is used for welding and at other times when an intense
heat is desired, and carbon is a constituent of all fuels: gasoline,
aleohol, charcoal, wood, coal, ete,

The ‘maintenance of a proper and more or less uniform degree
of body heat, that is, normal temperature, is essential to the body.
It is, however, quite likely that normal body temperature is but a
secondary result of the expenditure of energy, the result of work
performed by the body.

Body work is of two kinds, voluntary and involuntary. There
is during waking hours an almost constant and intentional move-
ment of some part of the body, bringing into play the voluntary
muscles, but by far the greater proportion of body work is carried
on by the unceasing activity of the involuntary muscles. The work
of the circulatory and respiratory systems never stops so long as life
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persists ; the digestive processes go forward without conscious atten-
tion. The muscles are always in a slightly contracted state. For all
these forms of involuntary work, energy or fuel is required. For
all voluntary activities the fuel needed is in direct relation to the
intensity of the exercise. For instance, a moderate amount of energy
1s needed for walking while for the heavy labor of digging a ditch
or for the active exercise of tennis an enormous amount of fuel is
needed. .

As stated above, the carbohydrates which may be used as sources
of heat and energy are the sugars and starches. A third member

Jieat_an
of this group, cellulose, cannot he converted into fuel because it re-
sists_digestion. Sugars are classified as monosaccharides and
disaccharides, while starches and cellulose are ‘anown ‘as poly-
saccharldes. N L L

B. SUGARS

MONOSACCHARIDES OR SINGLE SUGARS

Monosaccharides or single sugars are those which cannot be
hlrtIWM’ while the disaccharides or
double sugars may be split into two single sugars. There are three
Common single sugars : dextrose (grape sugar or glucose), levulose
(fructose or fruit sugar), and galactose. They are all readily
soluble, and although there is thought to be some action upon them
before they are absorbed, the tax on the digestive powers is slight.
These single sugars are not as sweet as sucrose; dextrose, for
example, is only two-fifths as sweet.

Dextrose occurs in fruits, being particularly abundant in_grapes.
When these are dried to make raisins the dextrose can be seen in the
form of little yellowish-white grains. Other fruits, most vegetables
and honey contain some dextrose. Commercial glicose or dextrose,
which s used in the manufacture of candies and syrups, 15§ made
by boiling starch or other (:arhohydrates with acids. The blood of
all animals contains glucose in small amounts.

Levulose, as well as dextrose, is found in most fruits, many vege:

tdﬁw where it usually occurs in almost equal quantity
vith glucose.

Galactose is not found free in nature, but results from the diges-
11011 of milk ilk sugar or la lactose.
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DisaccuARIDES orR DOUBLE SUGARS

Maltose, sucrose and lactose are the principal disaccharides.
Lactose is found in the milk of mammals, and sucrose in the juices
of many fruits and vegetables ; maltose may be found in plant tissue
(barley) and it is one of the products formed in our digestive tract
in the digestion of starches.

Maltose is formed from starch in the malting process in the manu-
facture of beer through the action of diastase, a plant enzyme.
The ptyalin of the saliva and the amylase of the pancreatic
juice have a similar chemical action. Maltose is the chief end-
product of the digestion of starch by saliva, This salivary action
may be compared to commercial malting, and also to the sprouting
of seeds in the ground. When a seed, such as barley or wheat, is
planted, the moisture of the soil from rains and the heat from the
sunlight activates the diastase, causing some of the stored starch of
the grain to change into sugar; that is, to be “digested” to sugar.
When grain is put into a vat of warm water instead of planted in
the soil the same thing happens. When the digestive process—the
action of the diastase on the starch-—has proceeded to a sufficient
degree and enough sugar has been produced, the “water” is drained
off and evaporated until a thick, syrupy solution is obtained.

Lactose, or milk sugar, is much less sweet to the taste and is less
easily fermented than other sugars. When fed in extremely large
quantities it tends to pass along the intestinal tract unabsorbed,
reaching the colon and there forming a most excellent medium for
the growth of the acid-forming bacteria necessary to combat putre-
faction.

Sucrose is found in fruits and in the juices of many plants. Tts
most common sources are the sugar cane and the sugar beet from
which it is made into the commercial sugars used in the household.
After refining, cane and beet sugar are practically indistinguishable.
Another source is the sap of the sugar maple.

Sugar in great concentration is irritating to the mucous lining
of the stomach. Brandl,! in experiments on dogs, showed that a 5.7
per cent solution of sugar produced a reddening of the mucous
membrane, and that a 10 per cent solution caused the mucous mem-
brane to become dark red, while a 20 per cent solution produced
pain and distress.

Sucrose in concentrated form, as table sugar or candy, should

1 Reported by Hutchison, Robert: Food Dietetics, New York: Wm. Wood
and Co., 1922.
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always be eaten in such form or under such conditions that it will
be diluted when it reaches the stomach, Taken on an empty stomach,
as candy or otherwise, it impairs the appetite and thus discourages
the taking of a sufficient supply of foods, which are more desirable
IJ!:L':lll"\L' they are richer in minerals, vitamins and other essentials.

Candy and_similar very sweet foods should be eaten only at meals
uul LhtIl only at the end of the meal O as to protect the muce s

A\%EK'S SUPPLY OF SUGAR AND OTHER SWEETS

Contnintne irum
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or Y10 the needed fuel. Sweets mny be amitted or their proportion ralsed Ly half,

Courtesy U. 5. Department of Agriculture

Fia. 8&—A week's supply of sugar and other sweets for an average family,

membrane of the stomach from the irritating action of too much
sucrose, Mixed with other foodstuffs in the stomach, the sugar
naturally becomes much diluted. Here, again, we have an excellent
x\ampk of the wise provisions of nature regarding food. As found
in the natural state, suear occurs in rather d:httt, forms. In sugar
cane the proportion of sucrose is only 18 per cent; in the sugar heet,
about 15 per cent. If human beings would confine their intake
of these sugars to forms as dilute as those found in the natural
foodstuffs, probably no harm would result from them. The use of
reet fruits as a substitute for candy and sweetmeats of all sorts
15 a practice to be highly recommended, for adults as"well as children.
The fruits not only supply all the sugar needed, in a form easily
used by the body, but furnish in addition mineral salts, vitamins,
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and cellulose. Raisins, figs, dates, and prunes are particularly useful
as sweelmeats.

Invert sugar is a mixture of equal parts of dextrose and levulose,
It is less sweet than sucrose. It may be formed from sucrose by the
action of acids or enzymes found in the intestinal juice. In making
jams, invert sugar is often formed by the action of the fruit acid
on the cane sugar used in coakil‘ig. Invert sugar is found in many
frnts and also in honey. Generally there are associated with it as
it occurs in nature, some mineral salts and vitamins. This is true
of the unrefined juice of the sugar cane and some of the by-products
of sugar manufacture which have not undergone a refining process.
Unrefined sugar contains large amounts of iron, and in molasses all
of the minerals of the natural product are concentrated.

The normal sugar content of the blood is approximately one
part sugar to_a thousand parts_of blood. If, th;ough E\cumye
cating ol sugars, tiis proportion i the tissu
or excrete the excess sugar. In disease, as well as \uhen ‘normal

bt — " e - q
consumiption has been greatly exceeded, the kidneys remove and

excrete the excess, and it appears as sugar in the urine. The liver,
and to a hmited extent the muscles also, are capable of changing
excess sugar to lzcogen or animal starch and storing it for further
yse. When needéd, it may be changed back to the monosaccharide,
glucose, to b&utilized by the tissues. The liver apparently acts as a
ngulmor for the amount of sugar %ssmg—m_m’the blood stream,
and the pancreas largely controls its utilization.

Sugars in excess of the limited amounts that may be stored as
glycogen, are converted into fat and (lt,l]oax,t{,’,dhd.ﬁ_ﬂdlp ose tissue, or

excreted from the body as glucose in the uring. The rate of syn-
thesis ©of Tat from carbohydrate varies with the individual.

C. POLYSACCHARIDES

The polysaccharides include starch, cellulose and glycogen. These
carbohydrates are much more stable, although less soluble than
sugars. Nature seems to prefer to store foodstuffs in such a way
as to prevent loss and deterioration. Because of the large amounts
of moisture always present in growing plants, one of the first essen-
tials in the storage material is insolubility. This apparently is the
reason why so much of the carbohydrate is stored as starch.

In such fruits as the banana the carhohydrate is in the form of
starch while the fruit is maturing, but some of it is changed into
sugar as the fruit ripens. In most vegetables the sugar made by
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the leaves is stored as starch, as in peas, beans and corn. Except
for glycogen all of our polysaccharides come from plants,

Starch Structure. A starch grain or granule consists of tiny
particles of starch usually arranged in more or less concentric layers,
with an encasing membrane often composed in great part of cellu-
lose. Tach kind of starch—potato, wheat, or any other kind—has
its own characteristic shape or character, so that a microscopic exam-
ination will reveal definitely the source.

Fic. 9 and Fie. 10.—Potato cells showing starch grains as they appear raw
(Fig, 9) and after cooking (Fig. 10). Note the softened appearance and rup-
ture of both cell walls and starch granules, (“Bacteria in Relation to Man,"
Broadhurst, Lippincott.)

Starch Digestion. DBefore starch can be used by the body, the
outer membrane must be broken, ¢.¢., by grinding or cooking. It
must then be changed to a more soluble form, and this process takes
place most rapidly by the application of heat and moisture. While
recent experiments have shown that under certain conditions the
body is capable of digesting and absorbing relatively large quantities
of raw starch, in the light of our present knowledge, this must be
regarded as testimony to the adaptability and efficiency of the
human machine rather than as an argument in favor of the ingestion
of raw starch.

Starch is insoluble in cold water, but when it is heated in the
presencé of water the outer cellulose efiVelope is ruptured-and the
moisture permeates to the starch granules themsclves. The true
starch;, Tound within the cellulose covering of the granule, has a
great affinity for water, absorbing it like a sponge. In order to
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obtain a smooth mixture, in cooking it is the practice to moisten
such pulverized raw starches as corn starch, flour, ete., with cold
water before adding to a hot liquid.

After the rupture of the cellulose walls by cooking, starch, when
taken as food, is acted upon by the ptyalin of the saliva. In salivary
dlk’,’@htlml starch passes through several stages. It is first trans-
formedi1ito soluble starch as described above; then into a 2 series of
thiee or_more intermediate products known as dextrins; and later
into the sugar, maltose, an entirely sc “soluble
product.  Accompanying each dextrin stage a
siialt " quantity of maltose is formed, the
amount increasing gradually with each step
in the process of salivary digestion. It is
common knowledge that a piece of plain
cracker or bread becomes sweet to the taste
if chewed long enough; that is, if it is re-
tained in the mouth a sufficient length of
time to permit digestion to proceed to the
maltose stage.

Effects of Cooking. In cooking, starch
may be carried through the first of these di-
cestive stages by the application of heat and
moisture over rather long periods of time.
While starch granules are broken down most
rapidly when moisture is present, long appli-

Fic. : |
starch grains showing
partial digestion by

11.—Potato

saliva. Whole grains
shown in Fig. 9
(“Bacteria in Relation
to Man," Broadhurst,
Lippincott.)

cation of dry heat (about 300°F.) will

render the starch soluble and ultimately change it into a dextrin,
giving for example the brown color characteristic of the crust
formed on a loaf of bread in baking.

The length of time starches are cooked apparently affects the rate
of digestion more than the completeness of digestion. On
account of the slowness of digestion of raw or only partially cooked
starches, their use may be advocated for some abnormal conditions
when it is desired to introduce into the intestinal tract, particularly
into the colon, large amounts of raw starch to favor the growth of
non-putrefactive bacteria. The raw starch of some cereals may be
advantageous in such cases. TFor normal individuals, however, when
the purpose is the utilization of the starch as energy-giving food,
cooking is the better practice, since this permits salivary digestion
to proceed unhindered. The saliva does not act upon raw starch.

Since much of the digestion of starch may take place through
salivary activity, the need for thorough mastication of such food-

SCANNED AT VIRGINIA POLYTECHNIC INSTITUTE AND ST/ UNIVERSI



.

44 PRINCIPLES OF NUTRITION

stuffs is apparent. In the intestines the digestion and absorption
of the remaining starch goes on as has been described in the first
part of this chapter. Starch, as is shown there, must be transformed
into a sugar before it can be utilized by the body. Dextrins are
found to some extent free in nature, especially in cereals, but they
occur more frequently as an intermediate product in the conversion
of starch into maltose. They are more soluble than the starches,

D. EFFECT OF CELLULOSE ON DIGESTION

As may be seen from the structure of starch, there is always asso-
ciated with it more or less of another carbohydrate in the form of
cellulose. This, of course, is a valuable adjunct to the diet, as it
maintains the residue essential for efficient peristalsis. Many of the
milled cereals have had much of the cellulose removed. Besides its
role as ballast, the cellulose structure of starch is useful as a sort of
regulator of the speed of digestion and absorption of starch. In
the case of sugars, we have noted the rapidity of the digestive process
and their value when a great amount of energy is needed at one time.
The indigestible cellulose covering of starch acts as a retarding
agent, so that the digestion goes on more gradually and the body
absorbs the end-product of starch digestion (glucose) in rather
small amounts distributed over a period of time. This is a special
advantage when long-continued muscular work is to be done.

E. CARBOHYDRATE UTILIZATION

Just as carbohydrates form the largest proportion of any ordinary,
normal diet, so, in turn, starches furnish the greater share of the
carbohydrates. They are nature’s surplus store of foods, abundant
and easy of utilization by man, who also makes from them most
of his surplus or reserve food supply. Starch serves primarily as a
source of heat and energy for the carrying on of hodily activity. It
is not a tissue-building food but a fuel food. When more is eaten
than the body needs for its daily work, the extra amount is stored,
however, as stated previously, as glycogen and as fat. In other
words, the surplus intake is not thrown out as waste, but kept for
possible future needs. If the supply keeps up, day by day, and
hence no immediate need arises, the surplus remains chiefly as fat
or adipose tissue. An over-liberal amount of carbohydrate in the
diet over a period of time is a large factor in the production of the
condition of over-weight. In all dietary plans, however, carbohy-
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drates must be included in some amount, because they have another
function besides that of supplying fuel for the body machine. When_
the body burns its own fat and protein in the absence of carho-
h\dr’lte. a condition of acidosis is likely to_occur. Carbohydra
Iherefmmpurt'mr role in the metabolism cﬂm'ﬁ-
this reason must be included even in the most restricted reducing or
diabetic diets.

SUMMARY AND REVIEW

1. Carbohydrates are so called because they are made up of car-
hon, hydrogen and oxygen. In what proportion are hydrogen

and oxygen present? £} a ®

2. Certain carbohydrates are mul in the body as sources of heat
and energy. What becomes of an excess supplyr &

3. Normal body temperature is probably the result of work per-

formed by the body. Explain this statement. « |
4. Body work is of two kinds, voluntary and involuntary. Define

these terms. AEa LA X ey

5. Sugars are classified as monosaccharides and disaccharides,
e L R i = ; —— .
What are monosaccharides? What are disaccharides? s el &

6. There are three common monosaccharides. What are tlley‘
What are their sources? e o S e

7. There are three principal di-.acclnrldc-; What are they? What ¥
are their sources? | T e 2L o

8. Sugar in great concentration is irritating to the mucous lining

5 B L

of the stomach. How should sugar be used in the diet? “7S0 07" & e

"0

. The normal sugar content of the blood is one to one thousand.

1f this proportion 1s exceeded, what dispmlt!on is made of the
excessP “TAsara? vus® alonen L feny i W3
10. There are several common polysaccharides. Name three. From
what sources are they derived? fre plas Baorerfol as
11. Before starch can be used by the body the outer membrane must
be broken. How may this be accomplished ? [ ariarin pos

12. In salivary digestion sl'lrch p.mcs through several stages, Ex-

. ’J. il ¥ W II e ——— = “\x’
plain, % taaread 4l = o ' PRIV A WO L 0 [

i
Starch is alwau *w:uagul with ct')llulmc \\’h\ is this ofte'k“:t‘ﬂ

an advantage ?
14. Carbohydrates have another function besides that of supplying

fuel for the body machine. Explam this statement,

13
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13. A few foods such as pure cane sugar contain 100 per cent carbo-
hydrate. Most foods however contain some of each of the other
major food constituents. In the following tabular form list
10 foods rich in starch and 10 foods rich in sugar and give
their complete percentage composition as indicated. (See table
of Nutritive Valtes of Foods in the Appendix.)

Food l Pratein Fat Il"nr!ml:ydrntc! Calories Water Fiber

NIAF TE AN TATE UNIVERSITY
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CHAPTER 5
FATS

A, 'TYPES: OF FATS
DIGESTIBILITY OF FATS

C. FATS IN HEALTH AND DISEASE
D. STORAGE OF FATS

=

In composition the fats resemble the carbohydrates in that they
also are made up of carbon, hydrogen and oxygen. They differ from
carbohydrates, however, in the proportion in which these three
chémical elements occur, the fats containing a much larger propor-
tion of carbon and hydrogen than the carbohydrates or proteins.
It will be remembered that carbon_and hydrogen are the two chief
sources of heat. It is not surprising then to find that fats are con-
centrated foods and that when burned they produce approximately
two and one-fourth times as much heat as do the carbohydrates or
the proteins.

A. TYXPESIQF "FATS y

Fats are made up of two types of chemical compounds, the fatty
acids al'.td'gé'lycerul in the b@&?{fnt{i three fatty acids to one
of glycerol, each compound consisting of carbon, hydrogen and
‘oxygen. ~There are a great many fatty acids, likewise a great many
combinations of these fatty acids, giving to ecach fat its own par-
ticular characteristics. As a result of these combinations, there are
. fats of varying degrees of hardness; for example, the oils, which
are liquid, and beef and mutton fat which are quite ;.Eﬁa“ The
fat of cold-blooded animals, the fish, for example, must necessarily
be a softer fat in order to remain plastic at the low temperature
to which it is exposed, while that of the warm-blooded animals has
a higher melting point than the liquid fats and is consequently
harder at room temperature. As a rule, the fat of herbivorous ani-
mals is harder than that of carnivorous animals.

Peanut and olive oils are extracted by separating the high oil
content from the related plant products. There are numerous other

vegetable oils, such as cottonseed, coconut and corn oil, which are
47
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also extracted for commercial as well as dietary use. These oils
are sometimes hydrogenated, that is, treated with hydrogen by which
process they become hard, resembling lard in color and texture,
Fish liver oils, now used therapeutically as sources of vitamins, are
also concentrated fats.

Mineral oil, known also as paraffin or Russian mineral oil, be-
cause it was first produced in this form in Russia, is used in place
of other oils in certain special dietaries. It is not a digestible oil
and therefore has no food value; it may therefore be used in mayon-
naise and in cooking processes without increasing the food value,
and it is, for this reason, often used in reducing diets. Among the
most valuable food fats are cream, butter, and the fat of egg yolk
which supply other valuable dietary factors besides fuel.

The adipose tissue of animals including cattle, hogs and sheep are
also foods rich in fat. When subjected to heat and thus separated
from the connective tissue surrounding it, the fat is then known
respectively as beef fat, lard and mutton fat.

B. DIGESTIBILITY OF FATS

The digestibility of the fats varies greatly. ILangworthy and
Holmes * have shown that the softer fats—those with the lower
melting point—are more completely digested by man than those with
the higher melting point. Butter fat, with a melting point of 32
degrees Centigrade, is digested with a loss of only 3 per cent; beef
fat, with a melting point of 45 degrees, loses 7 per cent: but mutton
fat, with a melting point of 50 degrees, loses 12 per cent in digestion,

Foods which are surrounded by coatings of fat, especially if the
food is saturated to any extent, as in the case of some fried foods,
are often much delayed in their passage through the stomach.
Cooking of the fats at high temperatures sometimes reached in
frying brings about changes which are unfavorable to the ease of
digestion. The glycerol of the fat is known to break down into
irritating substances. It is quite likely that some changes also occur
in the fatty acids when subjected to high temperatures. For these
reasons, and because they may introduce an excess of fat, fried
foods are usually withheld from sickroom dietaries.

Interchange of Fats and Carbohydrates. Fats and carbo-
hydrates are to a certain extent interchangeable. Doth yield energy
in the form of work and heat when oxidized by the tissues. Their
oxidation proceeds along different lines, however, Glycerol is burned

11U, S. Dept. of Agriculture, Bull. 310.
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as carbohydrate and yields about one twentieth of the total calories
of the fat. The fatty acids are more concentrated and, therefore,
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Fig. 12—Composition of several fatty foods. Dutter also contains the fat

soluble vitamins A and some D.
vitamins ?

yield a greater number of calories. The oxidation of the fatty acid

Which of these fats contain at least two

5

proceeds apparently from one acid to a simpler one until finally con-
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verted into aceto-acetic acid, acetic acid, and then into carbon dioxide
and water.,
FATS IN HEALTH AND DISEASE
The fats play a very important part in the dietary. They give
flavor to the diet and seem to act as regulators of the emptying time
of the stomach., During the World War it was found that the rations

AWirks Swerry of Far anp Far Foons

Convnmien Tram Proparea iy

o= For AN AVERAGE FAMILY <5555 o

The total (butter, 2 Ibs; other fats.1 Ibi bacon.1 Ib. cream.| ptonuts. 1 Ib)
provides about 160 hundred-calorie portione or /5 the needed fuel. This propurtion 3
may be raised orlowered by half. The less mills used ,the more butter needed

Courtesy U. S. Department of Agriculture

F1g. 13.—A week's supply of fat and fat foods for an average family.

low in fat were the least satisfying and it will be remembered that
the slogan for a time was “Fat Will Win the War.”

In certain diseased conditions and also when carbohydrate is de-
ficient in the food supply, the fatty acids are not completely burned
—the oxidation not proceeding Hieyond thé aceto-acetic acid, in which
condition, known as ketosis, an early stage of acidosis, acetone
bodies are excreted in the urine. These products are found in severe
cases of diabetes, also in starvation when the body is burning its
own protein and fat, as was mentioned in the preceding chapter.

It has already heen stated that when fats are digested to fatty
acids and glycerol they are reunited before they emerge from the
intestinal wall. It is probable that there is a mixing of fatty acids
from various sources: some from other food fats and others from
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the body fat. At any rate, there is a tendency for each animal to
build body fat that is characteristic of itself. It has been possible,
however, to trace the various sources of food fat in the tissues of
animals after they have been killed, especially when large amounts
of a specific fat, such as mutton tallow, has been fed.
In_the blood and in the active body tissues certain fat-like sub-
stances, known as lipoids, play an mmportant part. 1, Lecithin and
7 cholesterol are tll@{m{_:i_gg_l_ljygigs. Their possible functions
are too involved to discuss here, except that they seem to be more
largely present in the actively functioning fat than in the storage
or fat depots. Bloor states that there is little if any true fat in
either the plasma or the corpuscles, cholesterol and lecithin making
up the lipoid content of the blood. It is now known that all types
of protoplasm contain these lipoids. They may, therefore, be con-
sidered essenfial to all living tissues.

D. STORAGE OF FATS

The .1_":_1_t that is not needed for immediate use is stored in the body
as adipose tissue. Likewise, the glucose and in less degree the
protein end products, amino acids, not needed for immediate use
are changed to adipose tissue to be drawn upon in any emergency.
This storage of Tat is valuable in assisting in thé regulation of the
body temperature as the layer of fat beneath the skin acts as a non-
conductor and prevents excessive radiation or loss of body heat. It
also sefves to protect the body from mechanical injury and acts as
a support to the vital organs, particularly the kidneys. Too great a
deposit, on the contrary, may seriously interfere with the action of
‘tﬁgjﬁart and the circulation of the blood. It may also iI]‘;I-):l-ir the
fy_r_@‘;l?‘l"i‘)f other internal organs, make breathing difficult and
normal exereise quite umpossible.

s

SUMMARY AND REVIEW

1. The fats resemble the carbohydrates in composition. In what
respect do they differ 7 s~ Mcﬁi—i'aw'@--—daév» e A

2. Fats are concentrated foods, How much heat do they produce in
comparison with carbohydrates? 2 ’/q oo ao -

3. Fats are made up of two types of chemical compounds. What
are these compounds ? atly aceds ¥ glygcinet

4. Different conllhinatiuus l::f t]fesc fatty acids produce different
types of fat. In what respect may fats differ?

hatid .é'a‘k = pils  habiverseo
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6.

9

10.
11.

12.
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The digestibility of fats varies greatly. Upon what does digesti-
bility depend ? | por.mclilis ot smeiar .

Cooking of fats at high temiperatures brings about changes which
are unfavorable to the ease of digestion. Explain this statement.

. Fats and carbohydrates are to a certain extent interchangeable

i the diet. Compare them. w?“"‘"‘ LRI I S

. Fatty acids are not always curan-.tc burned. UI‘IE!LI‘ t\ﬁt con-'

ditions? G tseca . L'MM':;;:LM”"‘%"

In the blood and in the tissues there are certain fat-like sub-
stances known as lipoids. What are they? M St £l
Storage of fat in the body is valuable. Tor ulnt reasons ?
Cream and butter are among the most valuable food fats. What
other foods are good sources of fat?

Mineral oil is used in place of other oils in certain dietaries. For
what reasons?

There are numerous pure fats and oils manufactured from
animal and vegetable sources but most of our natural foods con-
tain appreciable amounts of other food constituents associated
with the fats. Name 10 natural foods relatively rich in fat and
give their complete percentage composition as indicated in the
following tabular form. (See table of Nutritive Values of
Foods in the Appendix.)

Food Protein Fat Carbohydeate | Calories Water Fiber

ANN



CHAPTER 6
PROTEINS

A. PROTEINS AS TISSUE FORMERS
AMINO ACIDS
PROTEINS IN REPAIR

B. TYPES OF PROTEINS

C. PROTEIN DIGESTION AND ABSORPTION
D. PROTEINS AS SOURCES OF ENERGY

E.. PROTEIN REQUIREMENTS

A. PROTEINS AS TISSUE FORMERS

For the huilding of body tissue, a substance quite different from
fats and carbohydrates is required. It differs from them in that it
contains nitrogen and usually sulphur, and sometimes phosphorus
and 1ron, in addition to the carbon, hydrogen, and oxygen found in
the former. The name “protein”—derived from a Greek verb mean-
ing “to take the first place”—has been applied to this chemical sub-
stance. 1 he name indicates. the importance that was attached to this
substance even in the early development of the science of nutrition.

Although other elements occur in proteins, nitrogen is the dis-
tinguishing characteristic. Nitrogen forms unstable compounds
which break down readily either by the action of bacteria or by
heat. Most of thf__g)wlfs\._such as gunpowder, dynamite and
nitroglycerin, owe their explosive action to the fact that they are
unstable nitrogen compounds.  As {,Ul'l‘l[)'lt'('d with fats and carbo-
hydrates, nitrogenous foods are also unstable in that they decompose
very readily. For this reason, the housewife always place: such

protein foods as fresh meat and eggs in the rcfngcratar in order
to prevent or delay decomposition,

Amino Acips

Green plants build or synthesize proteins from inorganic materials
such as carbon dioxide and mitrogen salts, which they obtain from the
ait and _the soil in_which they live. Animals, however, must build
up their protein from plants or more indirectly from __Qj_wmls
which use plants for their food. Proteins are made up of nitrogen-
53
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containing compounds known as amino acids. These amino
acids are sometimes called “building stones.” Through the process
of digestion, both animal and vegetable proteins are broken down into
these component parts, in which form they circulate in the blood.
Apparently, the body is able to make such combinations from these
amino acids as is necessary to build up its own kind of body protein,

PrOTEINS IN REPAIR

All body tissues are constantly undergoing a process known as
wear and tear. As the tissues become worn out, that is, as one or
more of the component amino acids break away, repair is made by re-
placing other amino acids of the same kind derived either from
digested food or from the body's amino acids formed through the
breaking down of museular tissue. There are over twenty _amino
acids which enter into_the CHmpO'«ILllJII n of muscular tissue. The
exact number has not been as vet definitely determined.

B. TYPES OF PROTEINS

Proteins differ greatly in the kind and number of amino acids
which they contain. A protein which supplies all of the necessary
amino acids in sufficient quantities for the upbuilding of the body 1s
saidd to be a complete protein. Since, therefore, a given protein,
. such as casein of milk, when used as the sole source of protein, is
capable m—gm“ th in young and of maintaining adults in
health, it is called a complete protein. Incomplete proteins are
those which when used as the sole source of protein are not capable
of promoting growth or of providing the necessary material for keep-
ing adults in health. The value of a protein is determined hoth hy
quality and the quantity of the amino acids it contains.

The accompanying chart shows the difference in growth produced
when each of the three proteins—casein of milk, gluten of wheat and
geldtin—was fed to rats as the sole source of prntcin The cliﬁ'erence

I‘ortunately, most of our f(l{‘ldb cuntdm not a single protein, but a
mixture of proteins, one of which often supplements the deficiencies
of the others. Corn, as an example, does not manlfest the degree of
deficiency exhibited by its principal protein, zein. "There are at least
two other forms of protein in corn which partially, at least, make up
for the deficiency of zein. Likewise, in a mixture of foods, the
deficiencies of one may be made up by abundant quantities in an-

TATE UNIVERSITY
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other food. Milk, for example, is an excellent supplement to cereals
which lack one or more of the essential “building stones.” It is clear
therefore that a varied diet is much to be preferred to a restricted
one. Young children should be taught to eat a variety of foods and

250

— Casein
e Gelalin
eeeGluTen

Pofein in each case constifuted
19% of The vation

Age in days

150 200 250 300

.

Fra. 14.—0Quality af protein. Rat 322—adequate protein throughout.
Rat 323—loss of weight on gelatin, normal growth on casein, main-
tenance on gluten,

convalescents should be given as great a variety as is consistent with
the bodily ailment.

C. PROTEIN DIGESTION AND ABSORPTION

Digestion and assimilation of protein must precede utilization of it
by the body tissues. It will be recalled that the digestion of protein
begins in the stomach through the action of the pepsin. This action
is continued in the intestinal tract by the enzymes in the pancreatic
and intestinal juices. The products of digestion, now converted
into the amino acids, are passed through the intestinal walls and
enter the blood stream which carries them throughout the body and
distributes them wherever needed.

Amino acids are present not only in the blood but also in loose
combinations in the tissues. Neither protein nor amino acids can
be stored to any extent. The amino acids that are in excess of the

< ABGASCANNED ATVIRGINIA POLYTECHMICANSTITUTE AND STATE
y
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tissue needs are déaminized by the liver ; that is, they are split into
two parts, one containing the nitrogenous portion of the protein
which, in turn, is split into urea and ammonia, to be excreted through
the urinary tract; the remainder becomes a source of fuel.

D. PROTEINS AS SOURCES OF ENERGY
In addition to its use as a muscle former and as a source of

repair material, protein is utilized in the production of energy.
Of the non-nitrogenous portion of the protein molecule 58 per cent

Fre. 15.—Adequate and inadequate protein (18% vs. 4% ). Rats of the same
Iitter., Stunted growth, but no deformities, results from this deficiency.

is carbohydrate-like and may be an immediate source of fuel or may
be stored as glycogen or fat. The remaining fraction may also be
used as fuel but resembles fat in its metabolism, It is not economical
as a source of energy, however, due to the fact that it stimulates the
cells to produce an excess of heat which can be utilized only for

cwaugmenting the bodily temperature, and which is often unnecessary
and undesirable. This particular type of stimulation is known as
the specific dynamic action of protein.

E. PROTEIN REQUIREMENTS

As shown abave, protein is absolutely essential to life. Because
of its vital role, the early investigators of the subject overestimated
its importance quantitatively. They advocated from 100 to 150 grams
of protein as a daily optimum requirement, these figures being based
chiefly on observations as to the dietary habits of various peoples.
The standards thus determined were naturally revised as more sci-
entific methods were developed,

We are indebted to Chittenden, of Yale University, for a scientific
study continuing over a number of months, the subjects of which
smt|:v were human beings, including himself, three other members
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of the faculty, together with a number of students and several
soldiers stationed near the University. Chittenden found that his
squad was able to remain in nitrogen balance on considerably less
than half the amount of protein usually considered necessary hy
former workers. He, himself, was able to maintain a nitrogen equi-
librium on less than sixty grams of protein per day. As the result
of the lowering of his protein intake, Chittenden believed that he
enjoyed “greater freedom from fatigue, greater aptitude for work,

Weighr
in. grams

Jo0

18% of profein-adequale
49 of pl"D'E?m.—lnadequoE

normal g&w‘l’h.
of a
)
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i ‘f sl
S, 4 Y -
/ ’ \*v."
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FiG, 16.—The quantity of protein must be adequate for maintenance
alnd growth in young animals. Rats need a higher percentage of protein
than man,

greater freedom from the minor ailments.” Other investigators
soon championed the cause of “low protein,” believing that the
products resulting from protein metabolism, in excess of actual bodily
needs, were harmful. Still others advocated the higher protein levels,
believing racial and national dietary habits to be a good indication
of what should be considered safe,

Sherman,! after considering the arguments of the advocates of both
sides, reaches the following conclusion: “In the light of the present
knowledge an allowance of one gram of protein per day per kilo-
gram of body weight for adults seems a reasonable one to use as a
general guide. Its simplicity has the merit not only of making it
easy to remember and convenient to use, but also of suggesting that
such a ‘standard’ is in its nature a less exact matter than the actual
requirement. . . . This standard is somewhat more than 50 per

' From Sherman, H. C.: Chemistry of Food and Nutrition. By permission
of The Macmillan Company, publishers.
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cent above the requirement, and the custom of allowing such a 50
per cent margin for safety in setting so-called dietary standards for
body-building materials has now come into more or less general use in
the teaching of dietetics.

.“In most family groups the differences in age and size will con-
stitute a more prominent factor than the differences in activity, and

AWeeks Sueety oF Mick Mear anp Svitar Foons
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The total Guilic. 14 gts other foods, 10V |be) provides about 160 hundred-calore
portions or Y5 the needed fuel. For adults. this proportion may be raised or lowered B
by half. ¥or 3 children.the milk should not be lessened.

Fic. 17.—A week's supply of protein-rich foods for an average family.
The group includes milk, cheese, eggs, meat, chicken, fish and nuts.

since the former affect energy and protein requirements in about the
same proportion, it becomes feasible and convenient to set the pro-
tein allowance for ordinary family groups in terms of a proportion
of the total energy. To allow for varying conditions and for indi-
vidual preferences as well as to provide a liberal margin for safety,
it is customary to consider that from 10 to 15 per cent of the total
calories may be in the form of protein.”

Food Sources of Protein. IFoods that are rich in protein are:
lean meats, fish, milk, cheese, eggs, the legumes (peas, beans and
lentils) and nuts. Cereals contain a fair amount but scarcely suffi-
cient to be considered “protein rich” foods. Protein content of all
common foods is given in the table in the Appendix.
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SUMMARY AND REVIEW

. For the building of body tissue a substance quite different from

fats and carbohydrates is required. What is it called and in what
respect does it differ from them?

. Proteins are made up of nitrogen-containing compounds. What

are these called ?

. The body builds its own body protein from protein in foods.

What are the intermediate steps ?

. Proteins differ from each other. How are they classified in this

respect?  Give illustrations which show how they differ.

. Digestion and assimilation of protein must precede utilization.

Discuss this statement.
Protein is not economical as a source of energy. Why not?

Protein is absolutely essential to life. Discuss the present-day

standards for the daily allowance of protein in the diet.

The so-called high protein foods practically always contain ap-
preciable amounts of other food constituents. In the following
tabular form list 10 foods usually considered important sources

of protein and give their complete percentage composition as indi-
cated. (See table of Nutritive Values of Fonds in Appendix.)

1
Food I'rotein Fat Carbohydrate Calories Water Fiber
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' MINERALS

A, S0DIUM, POTASSIUM, MAGNESIUM, SULPHUR AND CHLORINE
B, CALCIUM AND PHOQSPHORUS

€. IRON

. 10DINE

E. ACID-BASE BALANCE

Of the sixteen or seventeen chemical elements which go to make
up the cells of the human body, carbon (C), hydrogen (H), oxvgen
(O) and nitrogen (N} are by far the most abundant as they are the
essential elements of the organic foodstuffs which have already, been
discussed in previous chapters. The terms mineral matter, :1;71 or
inorganic constituents, are frequently applied to all other c_l‘n_e_ﬁ_!ﬁ'&lr
elements found in the human Gody whether they be present in simple
inorganic state or in_complex organic_combinations. No one of
these terms satisfactorily deseribes the group, but they may be desig-
nated conveniently as minerals, Sodium, potassium, calcium,
magnesium, sulphur, phosphorus, chlorine, iron and iodine are
present in measurable quantities with traces of manganese, fluorine.
silicon and aluminum. The significance of the minute amounts of
the last four named is not well understood but it has been suggested
that they may function in specific body processes and in the repro-
duction and development of young animals. We know, at least, that
nature has provided them in milk, the food for the rapidly growing
young mammal.

A, SODIUM, POTASSIUM, MAGNESIUM, SULPHUR
AND CHLORINE

Of the body minerals mentioned, sodium, potassium, magnesium,
sulphur, and chlorine are usually present in abundance in the aver-
age diet and do not need further discussion from that point of view.
Sodium chloride, common table salt, is very often used in exces-
sive amounts and thus becomes, more often than not, a waste product

which the body must climinate. Animal foods probably contain
60
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enough sodium chloride for our actual needs; but with plant foods,
we seem to need a moderate amount of sodium chloride, just as do
the herbivorous animals who are known to seek the “salt licks.” This
craving has been explained as resulting from the large amount of
potassium present in plant tissue which needs sodium to balance it
in the functioning of animal cells.

Sodium, potassium and magnesium salts in solution in the
hlood and lymph are chiefly responsible for maintaining the osmotic
pressure relations between cells and the surrounding fluids. The
nice balance which is ordinarily maintained in the body may be
locally disturbed when bathing in fresh water, as shown by the
irritating effects on the delicate nasal membranes. IHowever, a salt
solution of a concentration similar to that of our tissue fluids is not
irritating.  Such a solution of 0.85 per cent sodium chloride in dis-
tilled water is known as physiological saline and is useful for gargles,
washes or_enemas. Sodium and potassium also play an extremely
important role in the maintenance of neutrality in the body tissues,
which will be discussed later.

Magnesium is relatwely abundant _in muscle tissue and also in
~plants. Its function is not clearly understood in the animal body
but it undoubtedly acts with other minerals, as a regulator exerting
a general inhibitory influence antagonistic to calcium. Sulphur is
most often found in combination with protein and is usually adequate
if good quality protein is used in moderate amounts. It is a_necessary
constituent of every cell in the body and is especially characteristic
of the hair and nails. The end products of sulphur metabolism are
dCl(]_‘I_ﬁ_ﬂfl_LElOIl and must be neutmhzerl and exereted from the body,

le:ﬂ\ in thL fm-m of aulplmtea in the urine,

B. CALCIUM AND PHOSPHORUS

Calcium and phosphorus are the minerals most apt to be deficient
in the average American dietary. Since they are found flt_quEllil\
in the same foods and function together as calc;um«phosphate in
the building of bone they may be considered together. Ninety-nine
per cent of the calcium in our bodies and a large percentage of the
phosphorus are found as normal constituents of bone, giving to it
strength and rigidity. When calcium phosphate is removed from
bone the remaining tissue is as flexible as cartilage; in fact it is
essentially the same as cartilage. Laltllage precedes bone in the de-
\Llﬁmeﬂ of the fetus and the young animal, and the caicmm phos-
P! nte 1S nor nﬂl]y deposited in it as growth and strain demand. \When

———
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iature’s plan is thwarted by an inadequate supply of either of these
minerals in food, or by an inability to utilize them, growth may be
retarded or, as more often happens, growth in size continues but the
normial development of the bone is interfered with, resulting in the
bowed legs, enlarged ankles and wrists, prolapsed thorax and other
e of rickets,

bone deformities characteris

Fii. 18.—Severe rickets occurring in Vienna during the food
shortage following the war.

Caletum and phosphorus perform other less conspicuous but neces-
sary functions in the body, of which only a few can be mentioned
here. Calcium in the blood is necessary for the process of clotting.
Physicians sometimes prescribe a calcium compound as a preparatory
measure for an n';pcralium, such as tonsillectomy, in an attempt to in-
crease the speed of clotting and thus reduce the loss of blood. Phos-
phorus is a necessary constituent of every cell in the body and is
especially i important in nerve tissue. Phosphates also play an im-
portant role in utlh/dtlom".lmc foodstuffs and in maintaining
the normal alkallmty of the blood. Further consideration will be
given this function in the discussion of the acid-base equilibrium in
the ]Jf_n‘i}’.
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Extensive studies have recently been made by Sherman and others
upon the daily requirement of calcium and phosphorus for adults
and children. Work had previously been done on animals, but exact

Fis. 19.—Diet deficient in calcium compared with nor-
mal diet. Note spinal curvature, deformed ribs and
stunting. (See p, 62 for relation of calcium to rickets.)

data on human beings were lacking. The problem has been attacked
by comparing the calcium and phosphorus in the food with amounts
excreted in both the urine and feces. The examination of urine only,
on the assumption that what was lost in feces had never been assimi-
lated, has been proven inaccurate, since used or metabolized calcium
and phosphorus may be largely excreted through the intestinal tract.
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The maintenance requirement for adults was determined by find-
ing the smallest intake upon which an equilibrium could be main-
tained, i.e., on which the total amount excreted by a given individual
would be no greater than the amount taken in. The results from
ninety-seven experiments carried out in this fashion for a man
weighing 70 kilograms, gave an average requirement of 0.45 grams
of calcium, and 0.88 grams of phosphorus per man per day. These
figures, it must be remembered, represent actual requirement, with
no excess or margin for safety, and must not be taken as a satisfac-
tory dietary allowance for these factors. Moreover these figures
were determined on adults where the need was for repair or replace-
ment of worn-out tissue and they do not provide for storage or for
the building of new tissue.

For a satisfactory dictary allowance or standard which will be
ample to take care of all losses and differences in individual needs,
Sherman advises an increase of 50 per cent above actual requirement,
making totals of 0.68 grams of calcium and 1.32 grams of
phosphorus.

In studying the requirements of caleinm and phosphorus for
growth or during pregnancy provision must be made for an optimum
rate of storage. This is especially to be emphasized during the last
ten weeks of pregnancy when the fetus is sturlug_mkml at a rapid
rate. Durmg lactation account 11111_1}?:’“31:1 of c.iluumm-
phurus used in the production of milk as well as that lost in the
urine and feces. It is more difficult to maintain a galcmm equilib-
rium during lactation than durmg pregnancv —3

The weakness of bones and teeth in the pregnant or nursing mother
can be prevented by ft:edmg a liberal allowaiice of calcium and
phosphorus. Eapcr:ments with the milch cow have demonstrated
that if the demand is not met during this period, it may be necessary
to continue high calcium and phosphorus feeding for some time after
the cessation of lactation in order to replace the calcium and phos-
phorus which the maternal organism has lost.

Growing girls and boys require three to four times as much
calcium in proportion to their body weight as is required for the
maintenance of adults. They must have it, too, in an easily available
form. It has been demonstrated that calcium from milk is utilized
by children to better advantage than 1s the calcium from vegetables.
Optimum storage was observed by Sherman® when one quart of
milk was used daily. A pint or a pint and a half was not as efficient

1 Sherman, H. C.: Chemistry of Food and Nutrition. New York: The Mae-
millan Co., 1933.
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even when supplemented with ealcium-containing vegetables.

i3]

More

recently Daniels * and coworkers obtained optimum storage of cal-
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Fia. 20—Comparative amounts of calcium in various foods. The unit

used is one milligram. (Compare with table in Appendix.)

cium on as little as a pint of milk a day but only when the children
were in excellent physiological condition. The use of cod-liver oil
to furnish vitamin D, and thus to promote the efficient use of calcium

2 Daniels, A, L., et al.: Proc. Soc. Exp. Biol. & Med., 30: 1062, 1933,
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and phosphorus, cannot take the place of the actual minerals, for the
oil can only help when the minerals are present. This is more fully
explained in Chapter 8.

A survey has also been made of the amounts of these minerals
usually supplied in the average family dietary. Calcium proved to
be the one in which diets were most frequently deficient, and phos-
phorus also was low in many cases among dwellers in cities and
towns. The deficiency in caleium is probably due to its irregular
distribution among our staple articles of diet, many of which are
extremely poor in this mineral. Results of insufficient calcium may
not be evident at first because nature will use the limited supply to
the best advantage, but when deformities begin to show it is late to
start the remedy.

Foods valuable for their calcium and phosphorus content are milk,
cheese, eggs, vegetables, nuts and some fruits. Whole cereals
are rich in phosphorus but not in calcium. The mineral content of
our common foods 1s given in the Table 0f Nutritive Values of
FFoods in the Appendix. The dietary should be chosen with a view
to supplying an excess of these elements and thus provide a liberal
margin of safety. This excess should be as great or even greater
than in the case of protein because of larger losses in cooking and
in digestion. For the child a pint and a half to a quart of milk
a day, together with other foods suitable to the age of the child,
should be our standard.

C. IRON

Iron is another mineral which 1s apt to be dangerously low in the
average diet, although comparatively small amounts are needed.
There are less than three grams of iron in the body of a full grown
healthy person, but its importance to our well-being is strikingly out
of proportion to the quantitative figures. Iron is a necessary con-
stituent of the hemoglobin, the coloring matter of the red blood
cells, and of such substances as the chromatin granules, present in
every cell in the body. Very little is known regarding the function
of iron in relation to chromatin; but as a constituent of hemoglohin
it is vitally essential to the processes of nutrition. Hemoglobin com-
bines with oxygen in the lung capillaries to form oxy-hemoglobin
and as such travels in the blood stream to the tissues where the
oxygen is released to take part in oxidative processes. Part of the
carbon dioxide formed is carried back by the same hemoglobin which
drops its load in the lungs and starts out with a new load of oxygen.

It is therefore highly important that the food shall contain

N UNIVERSITY
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sufficient amounts of iron along with other necessary elements
needed for its assimilation. Since the iron in our bodies is mostly
engaged in active work, there is little stored away for future use.
although in time of shortage the body is able to curtail the excretion
of iron and use the “waste” iron over again fo some extent. A
shortage of iron is most easily recognized in the resulting anemia;
many studies of iron utilization have been made in relation to the
causes, prevention and cure of anemias of various types.

During the latter part of the last century much work was done on
iron in relation to anemia. The general conclusion was that the best
form of iron is found in food such as egg yolk, where it occurs
a complex organic form. It was formerly maintained by some
physiologists that inorganic iron used in medicines might stimulate
absorption, but could not be used for actual hemoglobin building,
while others maintained that inorganic iron ecould be so utilized. This
difference of opinion persisted until recent years when the question
was reopened and new research undertaken.

With carefully controlled animal experiments, it became apparent
that even foods rich in iron might vary widely in their efficacy as
blood regenerators and suggestions were offered that these variations
might be due to differences in the organic iron complex, to the
solubility of the iron, or to other substances functioning in the utiliza-
tion of iron. When it was found that the ash of certain natural
foods functioned in the absence of organic factors, the logical trans-
fer of emphasis was to a study of inorganic iron salts. When these
in turn showed irregular results, attention was given to the possible
significance of impurities. This hypothesis led to the interesting
discovery * confirmed by other workers+*® that traces of copper
greatly stimulate the utilization of iron for hemoglobin synthesis.
The suggestion that some other minerals might function in a similar
capacity has been quite generally refuted, thus leaving copper alone
as specific for the better utilization of iron in blood building. Since
most natural foods contain traces of copper associated with the iron,
it is not strange that food iron has for decades appeared to be hetter
than that from synthetic preparations deficient in copper. Recent
analyses have demonstrated that much of the iron in our common
foods is actually inorganic and as such is more available than when
tied up in a complex organic compound.

8; I—%g% Steenbock, Waddell, and Elvehjem: Jour. Biol. Chem., 77: 1928:

# Mitchell et al.: Jour. Biol, Chem., 75: 1927 85: 1920,
" Hughes et al.: Jour. Biol. Chem,, 80: 1928 ; 83 1929,
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It is therefore difficult to determine what figure should be given
for a liberal daily allowance of iron, but certainly it should be well
above the minimum requirement figure of 10-12 mg. of iron given

FOOD-IRON

Foop HELPING AMODUNT OF IRON .
Boal (o) A M) BTN TR
Oysters Hhe Qi) (U5
Spinich in i L
Livar 1'% (386) [
Melatan e () C
Whaal Bran t (230)
1113 2w (o) [
Bnad, Boaln Brom 20, (1)
Eread, Crabam F1'A (150) ©
Strawburcles G ) £
Platess in (i £
T '3 (1) I
Peas, brann . () ©
Fisk 1A ety
Bread, Whale Whsat 252, (35) L C
Froms A (n) =8
itz e (30 =1
Onions in (1) B4
hinn O] (12) £
Cahge, iy 20 (#) == Many Foods Contain Iron.
String boans 1m (§8) L
Riltlng Ia, (5) =
Pl G =1 Compare the Amounts
Nilk, Whete  $ gt (80) 1 L
Nauds 134 (5 B3
Brod, While  2m (1) =1 of Food=lron in the
Tomaloas 1) () 1
Sweel Palalemn Jun (45) &0 .
Litleea '3 () £1 Customary HB‘DI"E
Beals I () E3
Carrate H'2 (35) &4
Ml () 0wy (38) £ of Some of
Puaanls tw (i) '__]
Turnips 1A (n) E
i s an = the Commoner Foods.

L LY Sy R )

Courtesy of American Medical Association

Fig. 21.—Comparative amounts of iron in various foods. The unit
used is 1/100 milligram. Suggest two or three possible combinations of
food which would give you vour daily ration of iron.

by Sherman. Ie suggests 15 mg. as a liberal allowance but a
surplus above this figure would certainly do no harm. During the
period of rapid growth when an increase in red cells and hemo-
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globin is taking place, provision for new material as well as re-
placement must require a more liberal supply of iron. The anemias
of infancy and childhood are evidence of the shortage which fre-
quently occurs, although nature seems to have made provision for
the period of nursing. Milk is essentially low in iron, but a reserve
of this mineral is stored in the liver of the infant during prenatal
life and is drawn upon during the nursing period to supplement the
meager supply in milk. Experience, however, shows that a better
nutritive condition can be produced by including early in the diet
egg yolks and ‘“vegetable waters”; later spinach and other vegetable
purées may be used.

Menstruation and pregnancy both involve the production of
more blood and consequently increase the demand for iron. Chlo-
rosis or adolescent anemia in girls is undoubtedly due to a low
reserve of iron when menstruation begins.  Languor and exhaustion
result from the lack of oxygen supply in the tissues. This in turn
is due to a lack of the transporting substance hemoglobin which
could not be produced normally without a sufficient supply of the
important constituent, iron.

The analysis of foods for iron is difficult because of the small
amounts present and because of its combination with other substances
and also because of the great care necessary to prevent iron rust
from utensils or apparatus from contaminating the test material. By
reference to the Table of Nutritive Values of Foods (see Appendix)
it will be found that foods poor in iron also have a noticeable lack of
pigment, which is significant, since iron salts are all colored and
usually lend color to a food rich in this element. Compare, for in-
stance, egg yolk with egg white, molasses with cane sugar, whole with
milled grains and spinach with celery. With a few exceptions, such
as the potato, it may be helpful to remember that white foods are
not good builders of red blood.

D. IODINE

Iodine has been found to be a normal constituent of the thyroid
gland in man and animals and must be supplied continually if that
gland i1s to function properly. The minute amount present in the
body, calculated to be about 25 milligrams, and the even smaller
relative quantities found in most foods, made the detection and
measuring of this factor an extremely difficult problem. Modern
methods of analysis have, however, demonstrated the relatively
greater quantity of iodine which occurs in seaweed, sea foods and
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in the water supply and vegetables grown in non-goitrous regions.
Conversely the same thing is true: the water supply and vegetables
grown in goitrous regions are poor in iodine. This deficiency is
characteristic of the soil of the Great Lakes region and of the North-
west.

Preceding this survey of the iodine content of soil it had been noted
that the disease of common goiter was unevenly distributed over the

GEOGRAFHIC DISTRIBUTION OF SIMPLE GOITRE
AMONG DRAFTED MEN 1917-18

Courtesy U, S. Dept. Public Health

_ Fig. 22 —Geographic distribution of simple goiter among men drafted
for World War. (Love and Davenport, “Defects Found in Drafted
Men.")

United States and that it seemed to be most prevalent in the very
regions where there is the least iodine. This early suspicion of a
relationship has been proven to be a fact and we now recognize
common goiter as an iodine deficiency disease. The thyroid
gland becomes enlarged due to the overgrowth of the structural tissue
but there is a decrease in the actively secreting tissue and the whole
organism suffers from the lack of this internal secretion.

The suggestion was made by Marine and Kimball that iodine might
be administered to children in goiter regions as a preventive measure,
Consequently as an experiment, iodine was administered to school
children in Akron, Ohio, with remarkably successful results. By a
similar project. in three cantons in Switzerland, the incidence of
goiter was diminished during three years from 87 to 13 per cent.
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These demonstrations suffice to show that, although the body require-
ments for iodine are exceedingly small, they must be met mm order
to prevent goiter. Many sections of the country, notably the east
coast and southern states, as well as California on the western coast,
need pay little attention to this factor because iodine is indigenous,
The goitrous regions, however, needed to take up this problem and

Courtesy Dr. J. W. Kalkusz, Pullman, Wash. ol

Fi1G. 23.—New-born calf showing goiter.

Alichigan led the way, by promoting education in goiter therapy as
a public health measure. Satisfactory results there were reported on
the basis of three years’ work with school clhildren.

The method of administering iodine where not present in the
food presents a real problem. To put it in a community water supply
is expensive where only a small proportion of the total amount is
:u:tn.'l”_v used for drinking. Such a method fails to reach the rural
population among whom goiter is just as prevalent as among city
dwellers., The use of chocolate-coated iodine tablets which has been
tried in schools has proven satisfactory, but even with an extensive
educational program the mothers and pre-school children cannot be
reached easily. The most satisfactory way proposed is to include
a small percentage of iodine in common table salt to be marketed in
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goitrous regions and then educate the people to use the iodized salt.
This plan was adopted by Michigan and all salt manufacturers in
the state have put on the market a table salt containing 0.02 per cent
sodium-iodide. This amount was calculated from per capita con-
sumption of salt to be sufficient to afford protection against goiter
and not great enough to cause injury, Dr. Olin, formerly Com-
missioner of Health in Michigan, concludes his report as follows:

- e 4. £
ourtesy Wisconsin Agr. Exp. Station

F16. 24.—A mixed litter of haired and hairless pigs. It is possible that
the hairless pig malady is due to a deficiency of iodine in the sow’s ration

during the gestation period. It may be prevented by daily doses of two
grains of sodium iodide throughout this period

“The outcome, of course, only time can determine. Whether simple
goiter will become a thing of the past in Michigan depends upon
the people of the state. We believe that it will.”
! E. ACID-BASE BALANCE
A discussion of minerals would not be complete without consid-
eration of the acid and basic elements in food in regard to the
maintenance of neutrality of the blood. The more important basic
elements, sodium, potassium, magnesium and calcium, react with the
acid elements, chlorine, sulphur, or phosphorus or with organic acids
to form salts which occur in natural foods. When these foodstuffs
are oxidized or burned in the human body they yield either an acid
or a basic ash, according to whether the acid or basic elements pre-
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ACID-BASE BALANCE IN FOODS®

Foops 1 WHICH ALKALINE
ELEMENTS PREDOMINATE

c¢c, normal acid *

neutralized
per 100 Gms.
S T e R DR 56.
OUVER" it ot e a e et 45.6
AT L) e s e S e e 1L
Beans sl o i e e 18.
Chard" - g el o 15.8
Beans, fresh lima coovvvvveevian 14
T e e ity o T T 123
PATEHADE €5 sl s mamienlan e ary 12,
13 R S S 11.
Beets, FreEh ooianaca it smisssa 10.9
CArtols oo el aaren i 10.8
0 T S U S S R e 10,
G0N ooesnstimsisisine s s sima 0.8
Rutabagns (ouvsassssss F oAt . 85
EUctinbers. s svisnshalrs i 7.9
S E b S R A e AR P 7.8
CANtRIOUDE o visie s Frlne s b ssis s 7.
B RO o st o e o R A s AT 74
BOtatoes, WhIte <kt it s 7.
EOCORNUEL" 5 2m s o anedsdras e 7
Pineapple. fresh 0o i 6.8
Sweet potatoes . iviuenianhas 6.7
Cabbage ... siaates e SR
Bananas’ oo o sn aah s e 36
ST il GRS VSRR Y 5.6
TQMAtOES . cvaviiiayds e e e 56
Beans, fresh string %\ G000 08 54
BT T | e s R RS, (S SRS 5.
Peaches, fresh ....:2d:0 D
MUSHTOOMS oo Sonede of 4.
[ S 1o D e i Rl | 39
T L R e e,
Hnare: ITesH coonnlineen 3.6
e N e e o 29
N RLeIReIon: oo v L G 2.7
Mitle, wholw-raw - laliinne s oa 23
Onions AP P A et B
R OITID TN v akvahararacisa i ala ara £ 7s Gk s 1.5
T I T LT e (R et e 13
Asparagns LT e 0.8

Foops 1x WHicH Acip ELEMENTS
PREDOMINATE

Equivalent to
ce. normal aeid *
per 100 Gms.

e 4 | e I e 25,

Oysters, fresh ... ...o.oononn. 15.1
Shredded Wheat .....co000ee . 122
Qatmeal ....ccoveerevroseensas 12,

Sardines ......ccciiiiiieaann 153
Ergs, Whole .uuenuevesssasses 1L

Beef, porterhouse ............ 109
Chicken ....oveesosnssssasons 10.7
Salmon canned o ue v despaee . 107
Barlew, pearl ...ccoemsonaeons 10.4
Porle, JERIY «.vvvorevensossssse 10.

1 o [0 . TR SR 1 -
Ham, smoked ............... Q7
Beef, ribs, lean .............. 9.6
Matton, Jeg £ N e )
14 AN ] AN W 9.3
Halibut, fresh ....ooiiiinan.. 93
REORENSEION, woh\ Vs s s vevnaes 8.8
Crackers, 50da .. .covnereneean 8.3
WG R R A R 7.8
Bread, whole wheat ........ > 13
Biettiahite’ =l ) s 71
3T e e o B e e 6.3
T e e Ty 5.0
Chebsny Cheddar ../Jo.owenins 54
L e R A A L 5:1
BACON L. o Ooinlafiracin iy s o

B W AN oo ate: etacaan 4.8
FEIIULS . Saehid o v i T )
CORH  EPeBN arruraecainn watomiarizs 1.8

+ Cranherries

+ Plums, including prunes

* Normal acid—a chemical expression meaning a dilute solution of known concentration.
t These fonds are potentially acid because of the wnoxidizable organic acids which they

vontain.

8 Compiled from standard references, including Sansum, Blatherwick and

Smith: JLAM.A, 81: 883, 1923; Sherman, H. C.: Food Praducts.
Co., 1933; and Sherman, H. C.: Chemistry of Food and Nutrition,

Co., 1933.

Macmillan
Macmillan
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dominate in the foods eaten. Most fruits contain organic acids com-
bined with basic elements. When such compounds are oxidized in
the body, they leave an alkaline ash. Some other foods, such as
cereals and meats not at all acid in taste, yield end products which
are strongly acid. Thus by potential acidity or alkalinity of
food is meant that reaction which they will ultimately yield after
being oxidized in the body.

In health the body is always able to maintain a slight alkalinity or
at least neutrality of the blood and tissues regardless of the food
caten, However, if the food combinations have been potentially acid,
the disposal of the excess of acid elements results in a strongly acid
urine. This in turn is an indication of an excess of acid in the blood
which 1s thought by some to be detrimental to the kidneys and per-
haps to other organs. At least beneficial results have been recorded
by Sansum and others from the use of basic diets in nephritis and
other disorders.

If the accustomed diet consists chiefly of meat, eggs, cheese, fish,
bread and cereals it is potentially acid and needs correction in this
respect, [Fruits and vegetables are mostly potentially alkaline. A
balance of these factors in the diet may be obtained by using some
foods from each group, taking care to choose liberally from the
alkali-producing list. Conclusive evidence is as yet not available with
regard to the importance of this acid-base balance, but practical
experience would seem to recommend it.

SUMMARY AND REVIEW

1. Of the many elements which are found in the human body about
ten so-called minerals are present in measurable quantities. What

are they?
2. Four or more other elements are found present in traces. What
are they? What can be said of their function?
Some of these minerals are usually present in abundance in the
average diet. Which ones are these? Which may be used safely
in overabundance?
4. Sodium, potassium and magnesium salts are essential in con-

.C;.}

trolling osmotic pressure relations. \Why is this function im-
portant ?

Sulphur is usually adequate if the protein intake is adequate.
Why? Where is sulphur found in the body ?

6. Calcium and phosphorus are essential for bone building as well
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as for several less conspicuous functions. What are these other
functions ?

. Extensive studies have been made as to the daily requirement of

calcium and phosphorus for adults and children. What figures

are given as adequate daily allowances for an adult? When
should an additional supply be emphasized?
Milk and dairy products are among the most efficient food sources

of caletum and phosphorus. How much milk does a child need

to provide its daily calcium requirement?

Iron is essential for building the hemoglabin of the blood. What
15 the function of hemoglobin? What 1s the condition called
when it is deficient?

Both organic and inorganic iron occur in common foods but the

availability for hemoglobm synthesis seems to depend upon other
factors. \What are they? What is the function of copper? Isit
specific?

lodine is necessary for the normal functioning of the thyroid
gland. What happens when there is a deficiency?

lodine distribution in the surface soil varies widely in different
parts ol the world. In what localities of the United States is it
deficient?  Will this affect the iodine content of plants grown in
such districts?

The prophylactic administration of iodine has been quite success-

ful. Where and how has 1odine been provided for large numbers
of people?

The balance of acid and basic elements in our food is important
in aiding the body to mamtan its normal neutrality. What does
this mean ?

Fruits and vegetables are potentially basic. Meats, fish, cereals
and eggs are potentially acid. What happens in the body in the
case of most fruit acids?

. In certain disease conditions there may be an accompanying

acidosis. What foods should be emphasized in such cases?

. Certain foods are frequently recommended as good sources of

specific minerals without due consideration being given to other
valuable contributions which they may make to the dietary. List
5 foods rich in calcium, and 5 foods rich in iron and give their
complete percentage composition as indicated in the following
tabular form. (See table of Nutritive Values of Foods in the
Appendix. )
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Food

Protein | Fat

CHO

Cal,

Water

Fiber

Ca.

g
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CHAPTER 8
VITAMINS

A, TERMINOLOGY OF VITAMINS
B. THE VITAMIN B COMPLEX
C. VITAMIN C
. VITAMIN A
E. VITAMIN D
F. VITAMIN E

The first decade of the twenticth century marked a great advance
in the study of foods and nutrition when Hopkins of England and
Funk in Germany proposed the theory, based on previous observa-
tions, that animal life could not be supported by mixtures of pure
proteins, fats, carboliydrates and minerals. They observed that the
animal body was adjusted to live either on plant tissues or other
animals, and that these foods must furnish substances other than the
basal constituents mentioned above.

A. TERMINOLOGY OF VITAMINS

In 1911 Funk proposed the term vitamine to apply to a substance
which he had found necessary for life, and which he mistakenly
thought belonged to the group of chemical substances called amines.
This vital amine was termed vita-amine, which was later contracted
to vitamine and applied to the two or three types or factors then
known. Other designations such as accessory factors, food hor-
mones, or Fat-soluble A and Water-soluble B were suggested
but not readily accepted. The present terminology of vitamins A, B,
C, etc., was suggested by Drummond, who further proposed that the
final ¢ be dropped so that the term should no longer have false
chemical significance, by implying a relationship to the amines,

The vitamin family consists of A, B, C, D, E, and G; F being
omitted through a misunderstanding. Tables are available in the
Appendix showing the distribution of vitamins A, B complex and C
in common foods, the B complex including B (B,) and G (B,) until
separate distribution of these two factors will have been more fully

79
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determined. The terms B and G will be used subsequently in this
book. Vitamin D is omitted from the table because its distribution
in common foods is exceedingly limited ; however, a number of com-
mercial sources are now available. Vitamin E is as yet too much in
the experimental stage to make a discussion of its distribution in
human food very helpful.

No universal unit of measurement for vitamins has been de-
veloped, but the relative quantity present is usually indicated by -+
meaning vitamin present in small amount, + -+ a good source of
vitamin, -+ -+ -+ an excellent source of vitamin. Specific units for
cach of the vitamins based on animal growth or recovery have been
suggested and serve to give us quantitative information in com-
paring different food sources of the same vitamin. The units for
the different vitamins bear no relation to one another,

Vitamins need not necessarily be studied in alphabetical order but
rather according to physiological significance and chemical properties.
Thus, B and G are fractions of the old vitamin B now known as the
B complex. A, D, and E are sometimes grouped together because
of their association with fats and ails.

B. THE VITAMIN B COMPLEX

The interest which has favored the vitamin topic in magazines,
newspapers and advertisements is probably due to the almost fairy-
tale-like history of the subject as well as to the extensive modern
research with animals. As early as 1879, Eijkman, a Dutch physician
stationed in Java, noticed that the poultry of the establishment showed
symptoms similar to those of his patients suffering from beriberi.
This malady developed in the chickens when they were fed on the
polished rice table scraps thrown out from the prison, and recovery
followed when other food was given. The results of the investigation
were published in an obscure journal, and not until many years
later was attention given to the findings or to the scientific significance
attached to them.

For centuries beriberi has been common in the Orient and par-
ticularly in institutions where food supply was limited in range.
Takaki, a medical officer in the Japanese navy, proposed the theory
that the food must be at fault and set about to correct the situation
by trying a change in the ration, By decreasing the rice and in-
creasing the barley and vegetahles in the diet, the number of cases of
beriberi occurring during a nine month voyage was reduced to 14
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as compared with 169 on a previous similar voyage with the old
ration.

The specific helpful factor was the antineuritic fraction of the B
complex, now known as B. Deficiency in this factor causes poly-
neuritis in animals ; the early symptoms have been considered to be
loss of appetite, general weakness, retarded growth and loss of
hair followed ultimately by paralysis. Recent developments, how-
ever indicate that some of these symptoms may have been due to a
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Fig. 25.—CGraph showing growth of rats as

affected by the amounts of vitamins B and G in
the ration

second deficiency, namely, a lack of vitamin G, which is closely
associated with B in natural sources. The effects of G deficiency
do not show up as rapidly as the neuritic symptoms which fact may
account for the seemingly long delay in the differentiation of this
fraction.

The extreme condition of human beriberi due to B deficiency is
seldom encountered in North America, except in certain isolated dis-
tricts where the limited food supply is chiefly white flour, but is com-
mon in the Orient where polished rice makes up the bulk of the diet.
The chief symptoms are gastro-intestinal disturbances and pro-
gressive paralysis starting in the legs. Pellagra, however, is
found extensively in our southern states and has been at times
attributed to infection, spoiled corn, and various dietary deficiencies.
The present consensus of opinion, initiated and confirmed by Gold-
berger's experiments, seems to point to a special vitamin deficiency,
at first called pellagra-preventive and later designated as vitamin G.
Pellagra in humans is characterized by symmetrical skin lesions
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on exposed surfaces mostly, gastro-intestinal disturbances, and
eventually neurological symptoms. Black tongue in dogs seems
to be due to a similar G deficiency. Rats on a ration low in this
factor show retarded growth and occasional skin lesions which seem
to be analogous to the human symptoms.

A type of ill health more common than either beriberi or pellagra
occurs frequently in both children and adults and is characterized
by loss of weight, muscular and nervous fatigue, indigestion, and
constipation—symptoms which might easily be attributed to a mod-

Fic. 26.—Polyneuritis or paralysis as a result of extreme
vitamin B deficiency.

erate deficiency of either or both fractious of the B complex. B de-
ficiency may also interfere with normal reproduction and lactation.
The diet of the high strung, irritable child should be carefully in-
vestigated. Such children are frequently found to be eating meat,
mashed potato and gravy, crackers, white bread, cake, and candy,
with only a minimum of milk, fruits, and vegetables.

The richest sources of the B complex are foods in their natural
state such as whole cereals, nuts, vegetables, milk, eggs, and some
fruits. The distribution of the two fractions B and G has not been
investigated sufficiently to permit listing them separately but in gen-
eral it may be said that the fruits, cereals, and most vegetables are
relatively richer in B than G, while milk, eggs, meats, and yeast
are richer in G. Vitamin B is not evenly distributed through the
cereal grain, but is richest in the germ or embryo, fairly rich in the
bran or outer covering, and almost absent from the white inner por-
tion of the kernel.

The B fraction is stable to the heat of ordinary cooking and can-
ning, and is not easily destroyed by storage or drying. It is gradually
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destroyed, however, by long period high temperature heating. The
G fraction is more stable to heat than B, the greater portion re-
maining active alter cooking several hours under steam pressure.
Both of these fractions are soluble in water and are consequently
lost to some extent when we discard the water in which the vegetables
are cooked. Steaming or baking of foods or the use of the vegetable
water (e.g., for soups) avoid such loss.

Since both fractions of the B complex are quite widely distributed

FiG. 27.—Foods rich in B and G.

in nature there would seem to be little reason that anyone should
suffer from a deficiency. Extreme deficiency diseases are not found
commonly in the United States today, but education along these lines
has only recently begun to lessen the incidence of pellagra in the
south and beriberi is still common in Labrador and Newfoundland
where white bread is used almost exclusively.

C. VITAMIN C

Scurvy, a disease formerly prevalent in Northern Europe, has
been attributed for centuries to a limited food supply. On the
long voyages which followed the discovery of America, sailors were
often obliged to subsist for long periods on salt fish and meats, hard-
tack or other breadstuffs, entirely deprived of any fresh food. The
outbreaks of scurvy on such voyages were frequently so severe that
there was scarcely enough of the crew left to mzn the vessel. In
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1772, however, Captain Cook took a voyage which lasted three years,
during which time not one man was lost because of scurvy. This
fact he attributed to the use of a “sweet wort” made from barley and
sauerkraut.  Subsequently limes or lemons were included in the
supplies, since they had been found to be anti-scorbutic, i.c., scurvy
preventives.

More recent outbreaks of the disease have always been associated
with famine or war areas where the food supply had been greatly
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Fig, 28 —Graph showing growth of guinea pigs as affected by the vitamin
C content of the diet. The vitamin C content of milk is Cd‘-ll\' destroyed
by heating.

limited. The clinical observation of scurvy in man and the experi-
mental production of a similar disease in guinea pigs and monkeys
has finally established that it is a deficiency disease due to lack of
vitamin C. When the food is devoid of C well-marked scurvy
appears in about two weeks in guinea pigs and in about four months
in man. This may account for the apparent seasonal variation when
the disease manifests itself in the spring after a winter in which
fresh foods were not available,

The principal symptoms of scurvy are restlessness, loss of
appetite, soreness to the touch, sore mouth and gums with bleeding
and loosening of the teeth, black and blue spots on the skin due to
hemorrhages, and swelling of the legs with special tenderness about
the knee joints. Well-defined symptoms of this disease are seldom
encountered in this country, but the sallow skin, muddy complexion,
lack of energy and fleeting pains in limbs and joints, so often noted in

il ) STATE UNIVERSITY
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adolescence, may be due to a shortage of this vitamin, Seurvy in
infants and children is frequently diagnosed as infantile rheumatism,
and the treatment therefore, quite ineffective. Irritableness, retarded
erowth and tooth defects may also accompany this dietary deficiency.

Vitamin C is widely distributed in fresh fruits and vegetables but is
rather easily destroyed by cooking, canning and drying. Recent
investigzations have shown, however, that the natural acids in such
foods as orange, lemon, tomato and pineapple tend to preserve a

Fia. 20.—Foods rich in vitamin C: Oranges, lemons, grapefruit, tomatoes,
strawberries, carrots, cabbage, celery, pineapple, turnip, lettuce and spinach.

goodly proportion of the vitamin even when heated. Newer methods
of canning, where the food is heated without contact with the air,
prevent any considerable loss of the vitamin. We can rely, therefore,
upon such commercially canned foods as tomatoes and pineapple,
as well as upon such fresh foods, for a supply of vitamin C during
the winter months. Potatoes if not cooked too long retain a little C,
and because of the large amount ordinarily consumed become impor-
tant as an anti-scorbutic when the other foods are unavailable,

It is interesting to know that dried beans, peas or grains are
totally lacking in this vitamin, but when sprouted for a period of
one or two days the vitamin develops from something in the seed.
Young leaves or roots are richer in C than the more mature plants,
The cow like most animals is dependent upon plant life for build-
ing this vitamin and must, thcrcmle have some fresh green foods
if the milk is to contain this factor. The C content of mother's or
cow's milk is bound to vary between winter and summer unless great
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care is taken with the diet. It is consequently wise to use orange or
canned tomato juice as an anti-scorbutic supplement for nursing
babies as well as for bottle-fed infants. Sherman® has remarked
that one ounce of orange or tomato juice or one pound of cooked
cabbage or potato daily would furnish enough C to prevent scurvy in
man. DBut he also adds that the amount of vitamin C which man
must have to protect him from scurvy is only a fraction of the
amount which he really needs for full health and vigor; and he

Scurvy Results from Ultamin G deficiency

Normot Guinea Pig, Scorbutic Guinea Pig,

N Evan Labors

Fi6, 30.—Two guinea pigs showing clearly the importance oi including yitamin
C in the diet.

suggests that instead of relying upon any one of the items just men-
tioned as possible minimum sources of vitamin C, several sources
should be supplied in each day’s food. Vitamin C has recently been
ilentified chemically as a hexuronic acid, called specifically ascorbic
acid, and has been found not only in well-known food sources of the
vitamin but also in the cortex of the adrenal glands. The latter
finding is significant in leading to a better understanding of the
physiological functioning and storage of vitamin C in the animal
body.

D. VITAMIN A
The three fat-soluble vitamins A, D, and E are the present sub-
divisions of the original fat-soluble A first described by McCollum
and Davis and Osborne and Mendel in 1913, Young animals fed on

! From Sherman, H. C.: Chemistry of Food and Nutrition, By permission of
The Macmillan Company, publishers.
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purified food mixtures containing all

of the then known food con-
stituents failed to grow after a period of time when lard was the
only fat in the ration, but they resumed

growth when butter fat or

MNeormal Leow Vitamin A
Fig

ter, ¢
eyve disease.

31.—Xerophthalmia from vitamin A deficiency. The addition of hut-
m, green foods or cod-liver oil would have prevented or cured this

cod-liver oil was substituted for part of the lard. It was also noted
that experimental rats in nutritive decline developed a characteristic
eve disease which disappeared within a day or two if butter was
added to the diet.

It was consequently suggested that a substance

y of Wisconsin Agricultural Experiment Statior

. 2 —Chickens gnd witamin A: The
liuth_ ration lacking in vitamin A.
10 min, daily
35 dayvs

bird on the left received a syn-
The anti-rachitic factor was supplied by
radiation from a quartz mercury lamp. Weight 70 grams in
The bird on the right from the same hatch received the same ration
with cod-liver oil supplying both A and D. Weight 160 grams in 35 days.

present in small quantities in certain animal fats, but not in the
vecetable oils, was necessary for normal growth and nutrition and
acted specifically against the eye disease. It was therefore called the
anti-ophthalmic vitamin or vitamin A,
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More recent work has demonstrated that the eye is not the only
organ affected when an animal is deprived of A, and that the term
anti-infective might be used to express more fully the function of
vitamin A. While young rats show a high susceptibility to the eye
disease from lack of vitamin A, older rats more often develop a
lung or glandular infection. Clinical observations in this country
and elsewhere seem to confirm these findings, namely, that an
abundance of vitamin A tends to prevent not only eye disease but
also lung, gland, sinus, and ear infections. Thus we can no longer

Fic. 33.—Foods rich in vitamin A : Butter, egg volks, milk, tomatoes, car-
rots, cabbage, lettuce and spinach.

claim that vitamin A is necessary only for children. It is necessary
for health and vigor throughout life. This does not imply, however,
that other vitamin deficiencies may not also increase susceptibility to
secondary infections.

The question has often been raised whether it was safe to have just
cnough vitamin or whether an excess would be beneficial. A vitamin
excess is seldom harmful, and in the case of A, it is particularly ad-
vantageous because the body is capable of storing up a reserve supply
in the liver and other tissues for future use at any time when the
vitamin A content of the food may be less than the required amount,
This storage is beneficial not merely as a reserve but acts in a pro-
tective capacity as well, animals with a greater reserve showing
greater resistance to infections of various kinds. The animal body,
however, shows no such power of storing vitamins B and C, and
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they, therefore, must be constantly considered and supplied in plan-
ning the diet.

All milk products which include milk fat, such as butter,
cream, or full cream cheese, are rich in vitamin A. Cod-liver or
other fish-liver oils are also excellent sources. Animals which have
such a rich supply of A in their body tissues or secretions must have
derived the vitamin from the food they ate, since the animal body is
probably incapable of building these substances. The yellow plant
pigment carotene is now recognized as the precursor of vitamin A
in animals. This pigment has now been isolated as a pure product
of known composition. Carotene is obviously abundant in carrots
from which it derives its name but it is also present in equally high
concentration in certain green leafy vegetables and grasses in which
the color of the chlorophyl masks the yellow of the carotene. Upon
ingestion most of the carotene is hydrolized in the animal liver to
yield what is known as the true vitamin A, This discavery of the
chemical nature of vitamin A and its precursor carotene, is another
trivmph of recent biochemical research.

Vitamin A is gradually destroyed by heating in contact with
air. This seems to be a process of oxidation accelerated by high
temperatures. A long period of heating at low temperature seems
to be more destructive, however, than a short period at a slightly
higher temperature. Thus milk boiled quickly or pasteurized by
up-to-date methods still retains a large proportion of the vitamin A
originally present. Improved methods of evaporating and drying
milk also limit the period of heating to a minimum so that very little
vitamin A is lost. Open kettle heating of vegetables is more de-
structive to this vitamin than commercial or home-canning processes
where the product is heated in closed cans. Liberal use should be
made of hoth green foods and dairy products to insure an abundant
supply of vitamin A.

E. VITAMIN D

The so-called anti-rachitic factor can be explained bhest hy first
explaining what is meant by rickets. Rickets is a condition in which
the body’s use of the minerals, calcium and phosphorus, is so dis-
turbed that bone does not form or grow normally.

When calcium phosphate fails to deposit in the bone, there is an
overgrowth of cartilaginous tissue at the end of the long bones
which causes the all too familiar enlargements of wrists, ankles and
rib junctions, The enlargement or beading of the ribs is frequently

SCANNED AT VIRGINIA F Y NICIP TUT
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called “the rachitic rosary” and is a conspicuous accompaniment of
the bowed legs or knock knees which result when the leg bones are
not strong enough to support the weight of the child learning to
walk. Since teeth consist of a material similar to bone, a diet, or
conditions unfavorable for the building of normal hone, may also lead
to poor teeth and dental caries. Profuse sweating and restlessness
are early symptoms of rickets in infants. Growth may not be re-
tarded at first, since nature seems to allow the bones to increase in
length to conform with growth in other tissues, but their rigidity is
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Courtesy of E, V. McCollum

Fia. 3b.—Diagram showing differences between normal and rachitic Lone.

decreased because there has not been a sufficient deposit of the stiff-
ening material. Consequently we may see the infant on the high car-
bohydrate fattening diet looking plump and well nourished, although
an X-ray reveals that the bones are not keeping up with the growth
of the body as a whole. When such children begin to walk they
show the characteristic signs of rickets. Prolonged and severe cases
usually show stunted growth.

There are two factors involved in the causation of rickets,
namely ;

1. Lack of the right amount or proportion of calcium and
phosphorus in the food.

2. Deficiency of vitamin D or its equivalent, ultra-violet radia-
‘tion, which may be gained from sunlight or some artificial source,

Experiments with animals show that if the mineral balance in
the food is not just right, and vitamin D or the light rays are
absent, severe rickets may develop. This condition can he promptly
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cured by administering very minute doses of cod-liver or halibut-liver
o1l which is rich in D, or by the use of ultra-violet rays from some
concentrated source directly on the animal body or upon the food
to be consumed. The discovery that the light had this action on
foods and more specifically on certain oils was made almost simultane-

( ourtesy of Wisconsin Agricubtural Experiment Station

Fie, 37 —Sunlight aids growth., These two chicks of
the same age were raised under glass, but the one at
right was exposed to a half hour's direct sunlight daily.
Glass absorbs the short ultra-violet rays which are hene-
ficial in stimulating growth and preventing rickets.

ously by Hess of New York and Steenbock of Wisconsin, Subse-
quent work has proven that ultra-violet rays “activate” in some way
certain fat-like substances, ergosterol and, to a lesser extent, cho-
lesterol, which then become physiologically simmlar to vitamin D
in activity. This discovery explains the previous confusing results
obtained experimentally and clinically by the use of cod-liver oil and
sunlight, for sunlight produces this same change in the sterol (or
fatty ) compounds secreted by the skin.

As Hess ? suggested, the sunlight on the skin activates these com-
pounds, thus producing vitamin 1D which is reabsorbed into the body

2 Hess and Lewis: JLAM.A,, 101: 181, 1933.



VITAMINS 93

to become the protective agency against rickets. Activated ergosterol
15 called viosterol.

It is commonly known that rickets is rare in our southern states
and in tropical countries in general, but that in temperate zones a
high percentage of the babies are suffering from more or less severe
rickets. Children live more out of doors in the warm climates and
have more of the skin exposed to the sun. Since sunlight is rather
scarce and less effective during certain winter months in the northern

Courtesy of J. H. Kellogg

Fic. 38.—Children in north temperate zone may obitain more sunshine dur-
ing the summer months when secluded, well-supervised playgrounds are made
available.

states, it is fortunate indeed that fish-liver oils can be used as suc-
cessful substitutes. They are now being prescribed by most progres-
sive physicians as rickets preventives. Ultra-violet ray treatment is
also being given to children during the winter months.

The distribution of vitamin D in foods has not been as widely
investigated as that of other vitamins, perhaps because interest has
become centered on its relation to light. Of the various fish-liver
oils which have been investigated there is a wide range in potency,
with a tendency for the vitamin to vary inversely with the actual oil
content. There is evidence of small amounts of vitamin D in egg
yolk, whole milk, butter fat and some green vegetables. There is,
however, great variability, probably due to the food and environment
of the animals and to the conditions under which the plant products
are grown, The vitamin D milks which have recently come into the
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commercial market are produced in one of three ways: by feeding
the cows irradiated yeast, by adding vitamin D concentrate to the
milk, or by directly irradiating the milk.

The extensive advertising of vitamin D concentrates either in the
form of pure viosterol or reénforced cod-liver or other fish-liver oils
has misled the public into believing that everyone needs more vita-
min D. Young children need an abundant supply if they live in
northern climates but there is little evidence to indicate that an extra
supply of vitamin D is necessary for the adult except in the case of
pregnant and nursing mothers.

Vitamin D is somewhat more stable both with regard to cooking
and aging or food storage than is vitamin A, and it has similar pos-
sibilities of being stored in the animal body, chiefly in the liver. It
is for this reason, probably, that the diet of the parent can affect so
definitely the condition of the offspring. Poor parental nutrition,
especially as regards the anti-rachitic factor, will predispose the
young to early rickets while offspring on a similar diet but with
better prenatal nourishment will resist the discase.

F. VITAMIN E

The five vitamins previously discussed are neccessary for the
normal development of the individual animal but through prolonged
experimentation on animals it has been demonstrated that there is
something more needed in the food for reproduction than is re-
quired for mere growth. Rats may grow to normal adult size in
apparently good condition but fail to give birth to offspring; or if
the young are born they are either born dead or die soon after birth
because the mother’s effort to nourish them fails.

The earlier theory offered in explanation of these observations was
that a better proportion of minerals, a more generous supply of
vitamins, and more complete protein were necessary for the preg-
nant and nursing mother. This idea was right as far as it went and
still holds, but it seems to have been demonstrated by Evans and his
coworkers and by Sure that there is still another factor previously
unrecognized which is necessary for reproduction but not for growth.
This factor has been added to the list of vitamins, and called
vitamin E, or the anti- sterility factor.

Since this work is still in the experimental stage with small ani-
mals and no observations have been made upon humans, it is difficult
to predict what the practical significance may be. So far, rats only
have been used in this work; in them deficiency in the male leads
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to destruction of the germ cells, but in the female gestation is dis-
turbed and resorption of the developing young occurs. Vitamin E
deficiency also seems to interfere with normal lactation, an observa-
tion worth the notice of human mothers.

Vitamin E seems to be quite widely distributed in natural foods,
but time has not permitted a very extensive survey of food sources
since the technique of testing for E has been developed. The dis-
tribution is quite distinct from that of the other vitamins. Tt is
found in whole milk, seeds and green leaves, and in most vegetable

Mother (729) an Milk and Mother (1028) on
Cel ry Greens Milk wnlone
7 outl Survived 2 gut of 10 survived

u.«eig'hl 23 grams AV.weight 13 grams.

W ap~

Fig. 39 —Lactation was evidently better in the mother nursing the group on
the leit. The trace of vitamin E in celery probably stimulated lactation,

oils, the richest source being wheat germ oil. It is not found in cod-
liver oil, a rich source of A and D, nor in yeast, a rich source of
B complex, nor in orange juice, a rich source of C, which seems to
deny conclusively its close relationship to any other known vitamin

Although the expression of dietary standards for vitamins 1s not
yet as exact as for other foodstuifs, quantitative studies of the vita-
min values of foods are developing rapidly, and it will not be long
until the number of units of a vitamin may be computed with the
same definiteness as the number of calories of fat or milligrams of
iron, Sherman ® suggests that in the meantime sufficient amounts of
vitamins in the dietary may be best assured by giving ample promi-
nence to those foods which are known to be good sources, “notably
milk and its products, eggs, vegetables and fruits. And this is all
the more to be emphasized because these foods are such excellent
sources of other important nutrients as well.”

3 From Sherman, H. C.: Chemistry of Food and Nutrition.

. ] 1 By permission of
The Macmillan Company, publishers.
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SUMMARY AND REVIEW

. There are now six well recognized vitamins with several more

possibilities. When and by whom was the first vitamin named
and described ?

. The vitamins are often grouped as water soluble and fat soluble.

Which vitamins belong in each group?
The vitamin B complex originally thought to be one substance
is probably composed of several fractions. Name the two best

known {ractions.

. An extreme vitamin B deficiency results in beriberi in man and

polyneuritis in animals. What are the symptoms of polyneuritis ?
Pellagra is attributed, in part at least, to a vitamin G deficiency.

What disease in dogs seems to be due to vitamin G deficiency ?
The distribution of vitamins B and G in natural foods is some-

what similar. \What are the best sources of B and G?
Scurvy, one of the oldest deficiency diseases known, is a result

of a vitamin C deficiency. What are the symptoms of scurvy?

Vitamin C 1s found abundantly in fresh fruits and vegetables
but is unstable to heat and other preservative procedures. Under

what conditions and in what foods may the vitamin C potency
be retained in cooking? In what foods is it most easily
destroyed? What animals are used in vitamin C experiments?

. The chemical nature of wvitamin C has been demonstrated by

recent research. What is the chemical name for it?
Xerophthalmia in rats and children has been attributed to a
vitamin A deficiency. Describe this condition. Is the eye the

only organ affected when an animal is deprived of A¥
Vitamin A is derived from the yellow pigment carotene found

extensively in plant life. What are the rich food sources of
vitamin A or its precursor?

. Vitamin D is known as the anti-rachitic factor and aids in the

utilization of Ca and P in the building of bones and teeth. What

are the symptoms of a vitamin D deficiency ?

Vitamin D is less widely distributed in natural foods than the
other vitamins but can be produced in certain foods by action
of ultra-violet light. Is this process used commercially? How

1s it accomplished ?
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Ergosterol which has been irradiated with ultra-violet light is
known as viosterol. 'What is the richest natural source of D and

how does it compare in potency with viosterol ?
Vitamin E deficiency interferes with normal reproduction in rats

and may also affect lactation but has no effect upon growth.
What clinical evidence is there concerning vitamin E deficiency
in humans?

Methods for the quantitative assay of vitamins in natural foods

are gradually being perfected. How are the results of these
assays expressed ? What animals are used mostly for this work ?
Foods are sometimes recommended as good sources of vitamins
with specific reference to the individual vitamins and without
consideration of the other valuable contributions which these
same foods may make to the dietary. List groups of 5 or more

foods rich in each of vitamins A, B, C and G and give their

complete percentage composition as indicated in the following
tabular form. (See table of Nutritive Values of Foods in the
Appendix.)
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Food

| |
Protein | Fat | CHO | Cal. Water | Fiber | Ca.

Fe,

Rich in A.

Rich in B.

Rich in C,

Rich in G.
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CHAPTER 9
WATER AND CELLULOSE

A. WATER
WATER IN RELATION TO THE BODY
DRINKING WATER

B. CELLULOSE
CELLULOSE AND DIGESTION
CELLULOSE AND CONSTIPATION

Water and cellulose are quite different when considered in the
ligcht of their physical and chemical properties; but nevertheless
they have some physiological functions in common. They func-
tion mechanically as bulk in the digestive tract. Cellulose resists
digestion and absorption to any extent and water which requires no
digestion is retained in part until the food mass reaches the colon.
They will be considered separately, however, in this chapter,

AWATER

Water 18 RELATION TO THE Bobpy

Water is even more essential to life than food, since man may live
for several weeks without food, but only for a few days without
water. Its chemical composition is very simple, being composed of
only two elements, hydrogen and oxygen, in the proportion of
two parts of hydrogen to one of oxygen. It boils at 212 degrees F,
or 100 degrees C. at sea level, and it freezes at 32 degrees F. or
0 degrees C. It has no fuel value and it is not affected in any way
by the digestive juices, but is absorbed in its original form.

The importance of water for the body is shown by the fact that
approximately two thirds of the body weight is made up of it
Thus an average man has about 100 pounds of water in his body
composition. About four and one half pints are eliminated every
twenty-four hours, thus necessitating the daily replacement of this
quantity. A portion of this necessary amount is taken each day in
combination with food, since practically all foods contain some water
and many of them, particularly the fruits and vegetables, contain
as high as 90 per cent. Although some water (about 3; pint) is

100
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formed within the body as an end-product of combustion of food-
stuffs, six to eight glasses of water or aother beverages should be
drunk daily in order to make sure that a sufficient amount of water
is available for bodily functions. Formerly, water drinking with
meals was thought a hindrance to digestion, but recent tests show
this to be untrue. It is wise, however, to be moderate in the
amount taken with meals and not to use it as a means of washing
down food which has not been properly masticated. Water taken
before breakfast in the morning may act as a mild laxative. The
laxative effect may be increased by taking water plus a small
amount of salt which hinders absorption and tends to retain the
water in the intestine, thus softening any accumulated food residues.

Water is essential as a component part of blood, lvmph and the
secretions of the body as well as of the more solid tissues. Water
is the preferred medium in which the various chemical changes of
the body take place. As a carrier it aids in digestion, absorption,
circulation and excretion; it is essential in the regulation of
body temperature; it plays an important part in the mechanical
functions, such as lubrication of joints and movement of the viscera
in the abdominal eavity. Moisture is necessary for the functioning
of every organ in the body. \Waste products from the tissues are
transferred to the blood in watery solutions; they are carried by the
blood which is about 90 per cent water; they are excreted via the
kidneys in the urine which is about 97 per cent water.

Cannon® has called attention to the conservative use of water
by the body. Thus 1 to 14 quarts of saliva, 1 to 2 quarts of gastric
juice, perhaps 2 quarts of bile, pancreatic and intestinal juices, each
composed almost wholly of water, are discharged daily into the ali-
mentary canal and are practically all absorbed again from the intes-
tines. Thus the water which carries the active enzymes into the
digestive tract aids in carrying the digested food into the tissues
during the process of absorption. In the kidney again large volumes
of water carry the dissolved waste material through the capsule of
the uriniferous tubules but in passing through the tubules part of
the water with some of its useful dissolved material is reabsorbed.

Dehydration. The importance of water is further emphasized
by the fatal results of extreme thirst and dehydration (loss of
water). The German physiologist Rubner states that we can lose all
of our reserve glycogen, all reserve fat and about one half of the body
protein without great danger, but a loss of 10 per cent of the body

! Cannon, W. E.: The Wisdom of the Body. New York: W. W. Norton &
Company, 1932.
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water is serious and 20 to 22 per cent loss is fatal. Thirst is nature’s
device for insuring an adequate water intake. Thirst is a sensation
of dryness at the root of the tongue and back part of the throat.
Normally thirst is experienced when breathing dry air, eating dry
food, after exercise or after prolonged speaking or singing. Any
circumstance which tends to increase water elimination, such as pro-
fuse sweating, hemorrhage, diarrhea or increased volume of urine as
in diabetes, will create intense thirst.

DrinkiNG WATER

It is essential indeed that drinking water should be pure. Most
cities take pride in a good water supply which comes from a pure
source, and which is usually filtered and often treated chemically,
e.q., with chlorine, before it is turned into the water mains for public
consumption. Water which is doubtful in character should be
boiled before using. Distilled water is, of course, water in its
purest form. It is not palatable, however, for drinking and it is
doubtful if it is any more wholesome than water with a moderate
degree of hardness, or mineral constituents. There is some ground
for believing that the salts of medium hard water may be utilized by
the body, but mineral waters containing a high percentage of salts,
such as are found in some noted mineral springs, are of questionable
value. Recent experiments, however, seem to show that certain
iron-containing waters may be beneficial. Mineral waters should
never he used except by the advice of a physician, for they may he
decidedly harmful. Mineral water 15 usually named from the ele-
ment found most abundantly in it, such as sulphur, iron, or mag-
nesium water. It is usually necessary to drink large quantities in
order to get a medicinal dose of the salt. Many consider that the
chief benefit comes from the imbibing of large quantities of the
water, rather than from the mineral contained therein. There are
many varieties of bottled water on the market. Some of these are
merely “spring” water, others distilled water to which a certain
percentage of mineral salts has been added, and still others, mineral
waters of a high percentage of salts. Whatever the content may be,
the user should be assured of the purity from a bacteriological
standpoint.

Aerated waters may be natural or artificial. They are sometimes
obtained from springs which send forth water charged with carbon
dioxide gas. Artificially aerated waters are produced by charging
with this gas, which is usually made from limestone or from the
action of an acid upon marble or chalk. Carbon dioxide gas seems
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to have an exhilarating effect upon digestion, probably because it
stimulates motility of the stomach and because the bubbles break up
the food mass so that it is more quickly mixed with the digestive
juices. Aerated waters are sold bottled, simply as such, or, more
commonly, as flavored preparations, such as ginger ale and similar
beverages. Many of these preparations are artificially colored.
They contain a small amount of sugar which gives them their sweet
flavor and which forms their slight nutritive value.

B. CELLULOSE

Cellulose is the framework of the vegetable world, heing
the chief constituent of wood, the fibers of all plants, and the outer
coverings of seeds. Tough cellulose fibers form the more or less
porous walls of plant cells in which are stored water, starch, minerals,
etc., much as honey is held in the comb.

Cellulose has little if any food wvalue in the human body but is
valuable for its mechanical effect in the digestive tract. It is
usually considered an indigestible substance but many individuals
apparently utilize some of the more tender celluloses from green leaves
and young shoots. There is no known enzyme in the human which
can digest cellulose but bacterial action may play a role in its fermen-
tation or disintegration, dissolving out the substances which bind
together the cellulose fibers or particles.

While it is likely that different species of animals vary in their
ahility to utilize cellulose it is interesting to note that in rats the
ingestion of cellulose increases the dry weight of the feces beyond
the amount that can be attributed to the undigested cellulose alone,

CELLULOSE AND DiGESTION

The indigestibility of most celluloses constitute their major nutri-
tional value, that of furnishing and maintaining throughout the
intestinal tract the bulk necessary for efficient peristaltic action.
Without some indigestible food residue the most normal colon may
have difficulty in maintaining a proper degree of motility. Because
of the over-refinement of many present-day foodstuffs, with the
consequent lack of sufficient bulk to produce adequate peristaltic
action, the addition of cellulose in the form of bran or agar to the
dietary is sometimes necessary for maintaining normal intestinal
action.

Digestibility. Recent investigations on humans conducted by
Cowgill at Yale and by Rose at Columbia have demonstrated in a
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convincing manner that the normal colon performs better when a
reasonable amount of bulk or residue is present. Figures are given
as to the amount of cellulose (indigestible fiber) which a normal
person requires per day. Thus 90 mg. per kilo of body weight per
person per day has been suggested as an average adequate allowance,
to be increased or reduced as the individual idiosyncrasies indicate.
The degree of digestibility of cellulose varies according to the

Courtesy of Dr. Il-'nll.'ul-'i_ B. Anderson and The Botanical Review, Feb,, 1935
Fio. 40.—Pieces of plant cell walls softened and subjected to great
pressure to show the resistant cellulose layers and fibers of which they
are CU]I‘J]HIH.‘(I.
stage of growth and type of plant which yielded it. The cellulose
of tender shoots of leaves may disappear quite completely from the
intestinal tract,

CeLLvrLosE AND CONSTIPATION

Constipation. Cowgill * found that in cases of simple constipa-
tion the fraction of the fiber of the basal diet and of fruits and
vegetables that remained intact after passage through the alimentary
tract was much less than was the case with healthy men. He sug-
gests that the tendency to constipation which these patients exhibited
was due to this fact. Thus the cellulose of fruits and vegetables
which may promote satisfactory laxation in healthy individuals may
not be sufficient in certain cases of constipation which require a more
resistant form of cellulose, such as bran. The more mature the
plant from which the cellulose is obtained the tougher the fibers and
the more resistant to digestion; e.g., bran, the outer coat of the ripe
grain, passes through the digestive tract practically unchanged.

In addition to cellulose as it is found in ordinary foodstuffs,
there are substances of a somewhat similar nature such as agar agar,

? Cowgill, G. R.: JJAM.A,, 98: 1866, 1932; and 101: 273, 1933.
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Irish moss and psyllium seed. Agar agar is a so-called hemi-
cellulose prepared from seaweed, soluble in hot water and forming a
gelatinous mass on cooling. It is particulacly useful in a laxa-
tive dietary, since it has the ability to absorb and hold several times
its volume of water, thus producing and maintaining the necessary
increase in bulk and at the same time tending toward the formation
of large soft stools. Psyllium seed also absorbs and retains a large
amount of water with the additional feature that its slimy outer
covering may act as a lubricant as well.

Kellogg prefers the term bulkage when referring to such laxative
agents as agar agar, psyllium, or the gum products which have
recently appeared on the market. The bland bulk which is chiefly
water held in the intestine by these products is in no sense roughage
and should be carefully distinguished in dietary preseriptions. MMe-
Cay and his associates recently found in their work with rats that
agar agar was the only roughage ingested in which a direct relation
was discovered between the level of the roughage in the diet and
per cent of moisture in the feces excreted.

Adverse criticism is frequently offered when a high residue diet *
is recommended.  Certain types of constipation are certainly relieved
or greatly benefited by such a régime, but it cannot be recommended
promiscuously for all persons with intestinal trouble. To a par-
ticularly sensitive digestive tract bran may prove irritating.

Green vegetables and fresh fruits, cereals from which the outer
coat has not been removed in the milling process and dried fruits
are good natural sources of cellulose, and should be used as
liberally as possible in the diet.

SUMMARY AND REVIEW
WATER

1. Water is more essential to life than food. How long can man

live without water?

2. Water is ingested in both food and drink and makes up about
24 of the body weight. How much is eliminated daily? Is water
with meals injurious?

3. Water taken before breakfast may act as a laxative. How does

it work? What addition may increase its efficiency as a laxative ?
4. Water is essential to most chemical and metabolic processes in

# For convenience in calculating low and high residual diets, the fiber or celliu-
lose content of common cereals, fruits and vegetables is given in the Table of
Food Values in the Appendix.
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the body. IHow does it function in digestion, in circulation, in
excretion, in the joints, in regulating body temperature ?

. The body is conservative in its use of water. What illustrates

this?
An adequate supply of pure drinking water should be available

in every community. How can this be insured?
Natural and artificial mineral waters are of doubtiul therapeutic

value. Why are benelicial results often wrongly attributed?

CELLULOSE

Cellulose is the indigestible fiber of plants and seeds. What are

some common food sources of cellulose?
The chief value of cellulose is to furnish bulk in the intestine.

How does it function? s it ever digested? Do individuals differ
m this regard?
The present-day refined diet is apt to be deficient in cellulose.

What has Leen estimated as a daily requirement for a normal
individual ?
Other substances similar to cellulose are used as laxative agents.

What are they? Why are some of them to be preferred to true
cellulose?

. Many of the fresh fruits and vegetables are of low caloric value

because of the water and cellulose content but they may be valuable
sources of minerals and vitamins. List 10 foods high in water and

cellulose and 5 which are high in cellulose but are more concen-
trated foods because of a lower water content. (See table of Nu-

tritive Values of Foods in the Appendix.)

Food | Prot. Fat CHO Cal. | Water Ca. . Fe. A|B|C|G




CHAPTER: 10
DETERMINING FOOD VALUES

A. STANDARDS OR UNITS
B. PROTEIN STANDARDS
C. MINERAL STANDARDS

D, VITAMIN STANDARDS

AN ADEQUATE DIET

F. CALCULATION OF THE FOOD VALUE OF A RECIFPE
CALCULATING A DAY'S DIETARY

i

Comparison of Food Values. How easy and uncomplicated it
would be to compare the actual value of foods if they were all simple
foods such as sugar, or fat, or pure starch! Most foods, however,
are intricate combinations of several or many different carbo-
hydrates, fats, proteins, minerals and vitamins, as well as water.
In comparing their values, all these points must be considered. A
diet, for instance, might be more than adequate in fuel value as
measured in calories, and yet be inadequate in other ways, such as
protein, mineral or vitamin content, It might be adequate in pro-
tein and low in calories; or conceivably, it might be adequate in
minerals and vitamins, and yet low in proteins and calories.

One of the best ways to learn to judge foods is to compare actual
portions of various foods in regard to different points, It is often
very helpful to set up exhibits of real food materials or models of
them which will show plainly the difference among foods in their
various constituents,

A. STANDARDS OR UNITS

The caloric value of foods can be presented most strikingly by
measuring out one hundred calorie portions of the common foods.
This comparison, although it concerns but one factor, is valuable.
The fact that one tablespoon of fat equals several heads of lettuce
in caloric value is so spectacular that it is likely to be impressed upon

one's memory. To compare food constituents we must take a definite
107
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unit ; this may be a hundred calorie portion, or may be a day’s ration
or a portion (share) of a particular food. When we find that sugar,
lard and cornstarch are low in mineral content, while lettuce ranks
high, we immediately see that calories alone give but one criterion for
judging the value of a food. For a table of one hundred calorie por-
tions of common foods, consult the Appendix of this hook. Other
food values also are given in the Appendix.

Shares. Rose® has conceived a unique plan of measuring foods
in terms of shares, a share being one-thirtieth of a day's ration of
cach of the food constituents—protein, fat, carbohydrate, minerals,
vitamins and calories. The standard is based on the requirements
of the average-sized man doing moderate work and therefore requir-
ing 3000 calories.

One “share” each of the various food requirements would mean,
therefore:

EREEEY fiaaintiinas viotaa wnals s wase s sos 2\ 200 Calories
PrOEIN AG S5/ s iias malole st sarta aa e ks A Grams
CalettmisJ L rmrre e e s e (.023 "
Phosphoris’ «ivesde s Solaaiamares o« us v 0.044 )
07 Wi S S 0y« o/ ST AR ST, o 0.0005
VIthmii (A bl SR e oL 100 Units

FEO B ot > 30 .

(" C i T oo i 1 -

A shredded wheat biscuit, for example, furnishes 100 calories or 1
“share” of energy, 1] shares of protein, 35 share of calcium, 2
shares of phosphorus and 21 shares of iren.

B. PROTEIN  STANDARDS

While proteins differ in quality, some being complete while
others are incomplete or lacking in some essential amino acid, they
do, however, supplement each other, so that gelatin, for instance,
which is an incomplete protein, may be utilized to advantage if sup-
plemented in its lacking constituents by milk or eggs. For all prac-
tical purposes the protein value of a food or diet may be based upon
its total nitrogen, which constitutes about 16 per cent of the weight
of the protein molecule. The day’s ration of protein, according to
Sherman, is for an average-sized man, weighing 70 kilos or 134
pounds, 70 grams of protein or 1 gram per kilogram (2.2 pounds)
of body weight. The food value table in the Appendix shows the
protein content of our most common foods.

! From Roase, M. S.: The Foundations of Nutrition. By permission of The
Macmillan Company, publishers.
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C. MINERAL STANDARDS

In comparing the minerals with each other we are first struck
by the very small amounts which even the richest source contains,
The amount, however, we remember, which is needed each day, is
almost infinitesimal. Calcium, phosphorus and iron are the minerals
which we feel are necessary to consider most carefully. The required
amounts of the other essential elements will be supplied in almost
any liberal diet. Todine, which is not always present in sufficient

Fio. 42.—Milk, eggs, vegetables, whole wheat bread and butter vs. meat,
potato, coffee, white bread, butter substitute,

How many deficiencies in necessary food constituents are there in the
second diet?

amounts in certain parts of the world (see p. 72), must also be
considered. Because foods vary much in the iodine content, depend-
ing upon where grown, it is exceedingly difficult to give satisfactory
food analyses for this constituent,

D. VITAMIN STANDARDS

Until recently, little has been known ahout the chemical composi-
tion of vitamins. Although the chemical structure is now pretty
well established, methods for their quantitative study are just now
being developed. The “unit” now in use is based upon the reaction
of homogeneous strains of animals, under standard conditions to
vitamin-containing foods. Rickets in rats, paralysis in pigeons, and
scurvy in guinea pigs offered means by which unknown amounts of
vitamins A, B and C, respectively, could be measured in “units.”
Some units are based upon the daily preventive dose, while others
are measured by the curative effect. Sherman has contributed much
to our knowledge of the relative values of various foods through
his standards of biological units. However we cannot as vet state
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the vitamin requirements of humans with any degree of accuracy;
neither do we know the exact vitamin values of many of our com-
mon foods. There is still much work to be done with regard to
quantitative vitamin requirements. The figures given by Rose (see
p. 108) are quite theoretical and probably much too low in vitamin
C as compared with more recently suggested standards.

=l .
‘IT-‘#IU‘&
Courtesy of the Metropolitan Life Insurance Co.; graphs after the method of Mary
Schwartz Rose for showing shares of essential food clements

Fic. 43.—Notice how many neces- Fi6. 44.—Compare the vitamin shares
sary elements are contributed by of an apple with those supplied by a
milk. The horizontal line indicates  glass of milk, shown in Fig. 43,
in each case one share.

E. AN ADEQUATE DIET

With the above standards and factors in mind, it is plainly shown
that certain foods score exceedingly high on many points. These
are the foods which should be included generously in the diet. We
find that milk, eggs, and green vegetables are essentials; fruits and
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whole grains are also rich in several important factors. This shows
us clearly that they should appear liberally and often in the daily
meal plan. With a good variety of vegetables, fruits, with plenty
of milk and eggs, with a certain amount of other protein foods and
enough “calories” from the fuel foods to supplement what is given
us by the first choice foods, we can be sure of an adequate diet.

F. CALCULATION OF THE FOOD VALUE
QF A RECIPE

The food wvalues of simple, individual foods may be found in
tables in the Appendix. When the food value of a dish made of
two or more foods is sought, the food values of the foods com-
posing it should be looked up in the tables. The amount of the
food given in the table may be in térms of weight—grams or ounces.
If the recipe is given in such common bulk measurements, as the
cup and tablespoon, the measure may be converted into grams, as
in the tables in Part V. If the weight of the measure is in avoirdu-
pois, the weight in ounces may be converted into grams by multiply-
ing by the number of grams in an ounce which is 28.35, though for
most caleulations the factor 30 may be used. When a common hulk
measure is used as the basis of the recipe, greater accuracy may be
obtained by referring first to the Table of Food Values of Raw
and Cooked Food Based Upon Common Measurements. There may
be, of course, a difference in the level cup used in this table and the
approximate cup measure given as equivalents for the 100 gram
quantity in the Table of Nutritive Values of Foods.

After the food wvalues of the quantity of each food in the
recipe are found, they are added up to find the food value of the
whole recipe. To find the food value of a portion, divide the
amount of the recipe by the number of servings in the recipe. Fig-
ures are never carried farther than to the first decimal place or the
nearest tenth; for, because of unavoidable errors in measuring the
food or in food determinations, that is as close as one can hope to
come. The following is an example of a calculated recipe where
the foods are measured :

E UNIVERSITY



DETERMINING FOOD VALUES 113

CREAMED CORN

1 cup canned corn _ 14 tablespoon flour
15 tablespoon butter 14 teaspoon salt
14 cup milk
Weight Prot. Fat CHO Cal- Number of
Measure Material Gm. Gm. Gm. Gm, ories Servings
3 canned corn 255 7.3 30 485 255
14 thsp. flour -+ 0.4 . 28 14
14 thsp. hutter 7 2| .0 47
145 o, milk 120 3.9 4.8 6.0 83
14 tsp. salt
Tatals’ irceeiianvan 117 138 573 399 4
Amount in one serving 29 34 143 100
(99.8)

Many recipes for calculated diets are hased upon gram weights instead of
measurements, in which case the calculations for each food are made accord-
ing to directions an page 629.

CALCULATING A Day's DIETARY

The daily caloric, carbohydrate, protein and fat values of certain
diets have to be known or computed, especially in diabetic and keto-
genic diets. The same general method is used for most computations,
and the calculating of diabetic diet will be taken as an example. The
doctor’s prescription is given in terms of the number of grams each
of carbohydrate, protein and fat. Opposite a list of the following
food groups should be put the amount in grams of each which is
normally eaten in one day, followed by the carbohydrate, protein
and fat values of each amount—milk, butter, cream, eggs, bread,
fruit, vegetables, meat or fish. These amounts are totaled ; some may
fall short of the amounts specified in the prescription and others may
exceed it. If the former, it will be necessary to add to the day’s total
foods especially rich in that element; if any element is too high, it
will be necessary to cut down somewhat on foods rich in that element.
With a little practice, it will be found easy to draw up rapidly an
accurate schedule for the day's total food amounts. The carbo-
hydrate, protein and fat should check within two or three grams
with the prescription,

After the allowance for the day is calculated, it should be divided
into the three meals unless a different division is ordered by the
physician. Care should be taken that each menu and each portion
be as close as possible to that served by the average family. The
following is an example of the calculation of a diabetic diet :

Prescription Protein Fat  Carbohydrate
73 100 100

SCANNED AT VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
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A. TENTATIVE OR WORK SCHEDULE
Measure Food Gm. Protein Fat Carbohydrate
2 glasses milk 400 13.2 10.0 200
J pats butter 30 3 255 —
4 ounces cream (heavy) 104 22 40.0 30
eggs 100 134 10.5 -
3 small
portions fruit (99) 150 154 A5 135
3 small
portions vegetable (97 ) 150 38 5 135
1 portion meat (lean, beef) 70 149 ) —
3 slices bread (whole wheat) 90 9.0 9 45.0
Totals 57.9 100.0 95.0

This tentative schedule is low in proteins, providing only 57 of the
required 75 Gm, It is also slightly low in carbohydrates. Study the
next table to see how the prescribed protein and carbohydrate con-
tent have been secured without interfering with the required fat
and total caloric values.

B. FINAL OR REVISED SCHEDULE

Measure Food Gm. Protein Fat Carhohydrate
3 glasses milk 600 198 240 30.0
4 pats hutter 40 A 3.0 —
2 ounces cream (heavy) 50 1.1 20,0 15
eggs 100 134 10.5 —_
3 small
portions fruit (9% ) 150 1.1 5 135
3 small
portions vegetable (9%) 150 38 5 135
1 portion vegetable (13% ) 735 19 113
1 medium
portion meat 70 14.7 56 —
(beet, lean, raw)
1 medium
portion fish 55 127 3.9 —
(white, lean, raw)
2 slices bread (whole wheat) 60 6.0 6 30.0
Totals 749 99.9 908

This revised schedule is now made up into menus for the three
meals, which may appear as follows:

Breakfast G, Dinner Gm, Supper Gm.
Grapefruit 50 Broth 100 Fish, white 55
Eggl: 2 100 Meat, lean beef 70 Beets 50
Butter, 1 pat 10 Fresh Peas 75 Lettuce 50
Bread, 1 slice 30 Carrots 50 Tomato 100
Cream, 2 vunces 50 Canned pears 50 Canned applesauce 50
Milk, 1 glass 200 (water pack) (water pack)
Coffee, 1 cup 50 Butter, 1 pat 10 Bread, 1 slice 30

Milk, 1 glass 200 Butter, 2 pats 20

Milk, 1 glass 200

SCANNED AT VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
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A table of average size servings which may be found helpful in the

planning of weighed diets will be found in the Appendix, p. 624. It
must be remembered, however, that in order to vary the diet accord-
ing to any given prescription, it may be necessary to serve slightly

larger or slightly smaller portions than the ones given there.

e

0.

SUMMARY AND REVIEW

Foods are usually intricate combinations of food constituents, but

certain mecasures, dietary yard-sticks, have been set up. \What is
the measure of the energy value of foods? \What is a share of
(1) energy, (2) protein, (3) calcium, (4) phosphorus, (3) iron,
(6) vitamin A, (7) B, (8) C?

Protein value is more difficult to measure than energy value Dbe-

cause of the difference in quality of proteins, but for all prac-

tical purposes Sherman’s allowance of 1 gram for each kilogram

of body weight is standard. What is your requirement in grams
of protein?
Calcium, phosphorus and iron are the minerals in which diets are

frequently defictent. In what amounts should these occur and

how may these deficiencies be overcome? (See Chapter 7.)
While standard units for vitamins have been adopted, it is im-

possilile at this time to express quantitatively the body’s intake.
What is the present “unit” of measure?
The adequate diet must include generous quantities of milk, eggs,

and green vegetables.  Fruits and whaole eereals, as well as other

foods, are also important as supplements for providing sufficient
calories to balance the energy account. What quantity of milk
should be included in an adult’s diet to insure its adequacy? In a
child's diet? (See chapter on Milk.) How many eggs are ad-
vised for adult and child? (See chapter on Eggs.) How many
green vegetables? (See chapter on Vegetables.)

Directions are given on page 112 for caleulating the food value

of a recipe; of a serving portion of the recipe. Describe the
method and calculate any simple recipe of three or more in-
gredients. Find the value of a serving portion.

Directions for calculating a day’s dietary are also given on page

113. Using your own dietary requirements (calculated in Chap-
ter 3) compute a normal day’s diet, using the Average Food Por-
tion table as a basis.



CHAPTER 11
DIETARY STANDARDS FOR ADULTS

A. EARLY FOOD HABITS

B. FOOD NEEDS OF THE ADULT

C. DIET AND OLD AGE
SUGGESTIONS FOR THE DIET

AL BEAREY FOQODSHABITS

The dietary condition of the adult, whether man or woman,
depends largely upon the food habits which have been inculcated
during childhood. 1f the diet has been well rounded, that is to say,
if there has been an adequate supply of protein, minerals and vitamins
and of energy foods, such as fats, sugars and starches, the body
machine shonld, theoretically, be in good working order. The diges-
tive equipment of a normal person enables him to prepare for absorp-
tion and to utilize a mixed diet, which, drawn from milk, meat, fish,
eges, fruits and vegetables, breads, cereals, butter and other fats, will
supply him with all nutritive essentials.

During the period of growth, while new tissue is being built,
a comparatively large amount of protein is needed. The activities
of childhood demand also a comparatively large amount of fuel,
When growth, however, has been completed, the amount of food
necessary depends to some extent upon the size of the person and
upon the type of activity in which the individual is engaged.

B. FOOD NEEDS OF THE ADULT

A man or woman in a sedentary occupation needs a smaller
amount of food, that is to say, a smaller number of calories, than
one who is engaged in active labor. A sedentary man, for instance,
can use to advantage 2200 to 2800 calories a day, while a man en-
gaged in heavy muscular labor will need from 3000 to 5000 calories
cach day. Women even when active are not likely to engage in
occupations which demand any more than 2600 to 3000 calories a
day. A woman in a sedentary occupation will require from 1800 to

2300 calories a day. The indulgence in a diet of higher caloric
116
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value usually results in overweight which is not only unfashionable
at present, but which may impair physical efficiency. As a general
rule, too liberal a supply of calories is responsible for increase
in weight, although there are exceptional cases of thin persons who
seem to be unable to gain on a high caloric intake, and others who
maintain a condition of overweight, although they are on a low
caloric diet. Sometimes these differences are caused by glandular
deficiency or overactivity which induce a lowering or a speeding
up of metabolism. These conditions can sometimes be corrected by
a physician. (For a more detailed discussion see Chapter 40.)

In making up the calories for the day, it is advisable to plan a plenti-
ful supply of vegetables and fruits (some in raw form) with milk in
quantities from one cup to a quart each day. Eggs should be used at
least three times a week if possible. Meat, fish or cheese should be
featured at least once a day. The remainder of the calories may be
furnished by bread, cereals, sweets, butter and other fats. This
simple dietary plan if followed regularly will assure good nutrition,
providing there are no complicating disorders or undesirable habits
of living.

C. DIET AND OLD AGE

Just as the food habits in childhood influence the dietary
of the mature person, so does the food program carried out through
maturity influence the dietary habits of old age. The physical dis-
ahilities of old age are, without doubt, delayed or modified by good
food habits through the previous years,

It is quite as impossible to prevent growing old in actual years
as it is to prolong life indefinitely, but that condition ordinarily spoken
of as “‘old age,” or senility, is one which comes at no definite time
in the life history of man. Some people are as old (senile) at forty
as others are at eighty.

Occasionally the symptoms of senility appear in comparatively
young people, thirty to thirty-five years of age. The hair turns gray
and begins to fall out; wrinkles appear in the face; the teeth decay;
the body becomes corpulent ; the mental faculties become dulled ; and,
upon examination, the person may be found to be suffering from
high blood pressure or other physiological disturbances.

This picture of old age is not altogether pleasant and it is no
wonder that all are desirous of postponing its approach; but by the
cultivation of good habits of living one may hope to delay its approach
many years,
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Men and women past middle life should be able, because of
their experience, to make the best contribution to humanity.
The lengthening of the life span would permit many people to con-
tribute more richly and more completely to the well-being of families
and communities. Any effort, such as the present educational stress
laid upon health culture, is certainly a very worthy one.

When senility threatens, much may be done to prevent the develop-
ment of further symptoms by changing the habits. Cornaro, a
Venetian nobleman, is an often quoted example of what can be
accomplished to offset senility. At forty he was ill and told by his
physician that he could take his choice between an early death or
changing his mode of living. He chose the latter and went on a
very simple diet, cutting down the quantity of his food materially,
Within a year he was in fairly good health; and he lived to a full
hundred years. At the age of eighty-one he wrote a treatise on
“How ta Regain Health and Live One Hundred Years™” which could
be read profitably even now. He revised it several times, adding
additional chapters; and the last revision was made when he was
ninety-five years of age.

Occasionally people, with perhaps exceptional heredity, may be
able to delay the approach of senility without apparent effort or pre-
cautionary measures ; but certainly the surest foundation for a long
period of usefulness and activity is that laid in childhood and
preserved through youth and adult life. Someone has said that
a man is as old as his arteries. Metchnikoff, of Pasteur Institute,
defined old age as sclerosis, affecting all of the organs, but especially
the blood vessels.

Lowering the Food Intake. Undoubtedly the greatest factor
in the prevention of senility is the adoption of a suitable diet.
Animal E\pcrllnenh have demonstrated this repeatedly. One of the
marked changes in old age is decreased metabolism—a lowering of
the bodily fires. Metabolism is reduced from 10 to 50 per cent as
age advances. At the same time bodily activity is decreased, so that
the caloric need is also greatly reduced. A total intake of twelve
hundred to twenty-one hundred calories per day is sufficient unless
there is more than the average activity. Benedict of the Carnegie
Foundation, Washington, D. C., has recently shown that elderly
women, living quietly, may supply their energy requirements on a
little more than one thousand calories per day.

Obesity is a dangerous complication of old age; in fact, obese
persons rarely live to a ripe old age; especially is this true when

NICINSTITUTE AND STATE UNIVERSITY
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there is a tendency to nephritis, bronchitis, or the cardio-vascular
diseases. It is exceedingly difficult to reduce high blood pressure
when obesity is present. Unfortunately, in this condition the appe-
tite often remains good, making it difficult for the individual to
restrict the food intake to a normal amount. It is, therefore, im-
portant that elderly people should attempt to keep the body weight
down to the average and, preferably, a little below it. See Chap-
ter 38.)

If a reasonable effort has been made to restrict the diet and yet
a gain in weight occurs, a physician should be consulted, as it is
quite possible that the excess weight may be due to a diminished
secretion of the thyroid gland, a deficiency which may be made up
by the taking of thyroid extract. This should never be done, how-
ever, except by the advice of a physician.

SUGGESTIONS FOR THE DIET

The digestive activity and the movements of the intestinal
tract are also retarded in later life. It is therefore highly impor-
tant that the food selected should be easily digested. For this
reason, fat-rich foods which delay digestion should be avoided,
Fried foods, fat pork, rich sauces and gravies, heavy salads and rich
pastries should have no place in the diet of the elderly. The simple,
casily digested fats like butter, eream, and olive oil may be used in
moderation. Foods generally recognized as being difficult of diges-
tion, such as lobster, roasted peanuts, hot or freshly baked bread,
should be avoided; likewise fruits with tough skins and those con-
taining sharp, hard seeds. For some persons, it may be necessary
to give fruits in the form of fruit juices or fruit pulp, made by
stewing the fruit and rubbing it through a sieve. Where the teeth are
bad or lacking, it is necessary to give the food in a soft and finely
divided condition. Artificial teeth naturally improve the nutrition
of elderly people, since they permit the use of wholesome foods, such
as lettuce, and celery, which would otherwise have to be omitted.

The outstanding characteristics of the diet for the aged are: ade-
quate protein, low fat and easily digested foods including milk, eggs,
cottage cheese or cream cheese, cereals; toast or stale bread, butter ;
vegetables as purées and soups; fruit and fruit purées. Rose has
suggested that the diet should be similar to that of children five to
six years of age.

It is important that the meal hours should he regular. Ii the
elderly person is able to go to the table, it is preferable for psycho-
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logical reasons that the meal hours should be those of the family.
Such periods afford an opportunity for taking part in the family
affairs and in engaging in conversation regarding happenings in the
outside world. Unless absolutely necessary, this privilege should not
be denied them.

If the digestive ability is limited, it is important that the meals
should be simple and that they be supplemented by an afternoon
lunch of something light, such as hot malted milk, broth with crackers,
or a glass of orange juice. A glass of milk or hot malted milk may be
given just before retiring,. When the vitality is very low, it may
be necessary to give something in the middle of the night and again
before the effort of arising in the morning, As it is difficult for
elderly people to keep warm, much of their food should be hot.
It is often advisable to give a hot beverage between meals, to stimu-
late the digestion and to allay fatigue.

The object in the special food program recommended for the aged
is to prevent the onset of diseases due to overwork of important
functioning organs, such as the liver, kidneys, heart and glands of
internal secretion, and so maintain the body in the best possible
state of usefulness.

SUMMARY AND REVIEW

1. When old age arrives the body machine should still he in good

working order if the diet through childhood has been well

rounded. Describe the well-rounded diet for a child.
2. A person in a sedentary occupation needs a smaller amount of

food than one engaged i hard labor. What is the caloric allow-
[= ot ]

ance for each? Do the same standards apply to women as to
men 7

3. An over-indulgence in a diet of high caloric value usually re-
sults in overweight. What may be another cause?

4. A simple dietary plan followed daily will assure good nutrition
providing there are no diseased conditions or bad living habits.
Outline such a plan.

5. It is impossible to prevent old age. Distinguish between the

terms, old age and senility.

6. When senility threatens further symptoms may often be pre-
vented from developing. Discuss this statement,

. The greatest factor in the prevention of senility is the adoption

~1
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of a suitable diet. Why should such a plan suggest lowering
calories and protein? What medical treatment may be necessary?

. Digestive activity is retarded in old age. With this fact in mind,

how should the diet be planned ?

. Meal hours for elderly people should be regular. What type of

meals should be given? How may they be supplemented ?
The object in the special food program recommended for the
aged is to prevent the onset of diseases. What types of disease

are characteristic of old age?



CHAPTER 12
DIET DURING PREGNANCY AND LACTATION

A. FOOD DEMANDS OF PREGNANCY

B. DIET DURING PREGNANCY
FIRST TO THE THIRD MONTH
THIRD TO THE EIGHTH MONTH
EIGHTH AND NINTH MONTHS

C. DIET DURING LACTATION

“Theoretically, pregnancy is a physiological process which ought to
be attended by no danger and followed by no disability. It is how-
ever . . . one of the penalties of our cvilization . , . that in the
absence of proper care and regulation there may result serious dis-
turbances to both mother and child.” * It 1s, therefore, important that,
among other precautionary measures, the diet should be carefully
adjusted to meet the needs of both the mother and the fetus,

A. FOOD DEMANDS OF PREGNANCY

Pregnancy makes many demands upon the maternal organ-
ism. As it advances, there is an increasing need for additional
building material. Need for increase in the quantity of the food
does not come as early as might be expected, however, since the fetus
gains in weight very slowly the first few months. During the first
few weeks the gain is only about an ounce per month, while by the
sixth month the gain is approximately ten ounces per month. The
chief gain is made during the last fourth of pregnancy.

The expectant mother need not, therefore, be particularly con-
cerned about increasing the food supply until at least the fifth month,
From this time on the quantity should be gradually increased. Even
in the last months of pregnancy, the food supply rarely needs to
be increased more than 20 per cent. A woman of ordinary size,
doing light sedentary work, will ordinarily not need more than
2400 to 2800 calories per day. A more active woman will rarely
need more than 3000 calories.

T Kugelmass, I Newton: Progress in Pediatrics, International Clinics. Phila-

delphia: J. B. Lippincott Co,, 1932,
1 32
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A moderate amount of activity is recommended. As Moore *
says: “Thank Heaven! the day of the indolently reclining, novel-
reading, chocolate-consuming, expectant mother is largely passed.”

It is unwise for a pregnant woman to add weight out of proportion
to the gain in new tissue formation. It is highly important, how-
ever, that the food should be complete in all of the essentials for
body building. The dietary should be selected with as much, if
not even greater, care than for a growing child. It must be remem-
bered that the mother during pregnancy is laying the foundations

. 1 |

Courtesy of Dr, Percy R, Howe, Furs.ytll Dental Infirmary
Teeth without decay Badly decaved

Fic. 45.—Prenatal nourishment and diet during infancy may be responsible
for such differences.

for the future of the child. Deficiencies at this time may pro-
duce irreparable injury to the body, especially to the formation of
bones of the unborn infant. Rickets is the most common result of
deficiency in the diet of the mother. Nature has made a special pro-
vision for the young in that the mother's body is a storehouse of
reserve material at the command of the fetus. This probably
explains the fact that pregnant women so often find cavities in their
own teeth. There is an excessive demand for calcium and phos-
phorus to supply material for the bones and the hard tissues of the
growing fetus. The old adage “Every child costs a tooth” is quite
likely to prove true for the mother's teeth, and to some extent her
bones as well as her teeth, give up calcium to supply the deficiency in
her diet. It must be remembered that all of the teeth of the child—
both temporary and permanent sets—are largely formed before

* Moore, C. Ulysses: Nutrition of Mother and Child, 4th edition. Phila-
delphia: J. B Lippincott Co., 1935.
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birth. Even the enamel of the first teeth comes chiefly from the
materials supplied during pregnancy.

The great need for calcium during late pregnancy is well stated
by Todd * as follows: “We must not think of the skeleton simply as
the framework on which the muscles are hung. It is the storage
place for calcium which is required for maintaining an adequate
coagulability of the blood, for efficient kidney function, for muscular
tone and vigor, and for proper activity of the nervous system. The
needs of the body, whether adult or child, are one gram of calcium
per day, approximately the amount contained in one quart of milk.

“Dr. Earp has recently pointed out that by the time a mother has
reached the end of the sixth month of pregnancy, the fetus contains
within it about five grams of calcium but at birth the baby's body
contains about thirty grams of this material. Consequently, during
the last twelve weeks of pregnancy the fetus increases its calcium con-
tent by twenty-five grams, two grams a week. Hence, an expectant
mother needs seven quarts of milk a week for herself and two quarts
for her baby. 1f she does not get this amount she withdraws enough
for the baby from the accumulated stores in her own bones.”

An adequate iron supply during pregnancy is no less important
than that of calcium—in fact it has recently been suggested that iron
during pregnancy may be more important in view of the fact that
anemia of pregnancy is common whereas the greater drain upon the
mother's calcium store probably comes during lactation. There is a
prenatal storage of iron in the fetus for use during the first months
of life while the major demand for calcium comes after birth during
the nursing period. Foods rich in iron and the use of calves’ liver
about once a week are recommended for the pregnant mother.

Iodine is also an important element in the diet of the pregnant
woman. A deficiency of this element during pregnancy may cause
goiter in the child or in the mother. The liberal use of sea foods
and of iodized salt is suggested for those in vicinities where iodine
is known to be deficient in the soil and drinking water.

B. DIET DURING PREGNANCY

It is then highly important that the pregnant woman should par-
take freely of milk, eggs, green vegetables, fruits, and whole cereals
daily, as well as calves liver and sea foods weekly. Adequate pro-
tein must also be supplied. Hoobler has advised a diet containing
slightly more protein than in normal diets.

8 Todd: Jour. Home Ec,, 26: 607, 1934.
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Eggs are desirable, not only for their protein content, but for the
vitamins and minerals as well. Cheese is also desirable because it is
similar in composition. Cereals should be taken not only for their
fuel value, but also for their mineral matter and vitamin B content.
The cellulose in the cereals affords some of the necessary bulk. Fresh
fruits should be taken chiefly for their mineral and vitamin content
and also because they tend to counteract constipation. Stewed dried
fruits and canned fruits may be used for variety. Fried foods and
rich pastries should be avoided but fats may be served in an easily
digested form. A moderate amount of sweets may be included in the
diet, but concentrated sweets, such as candy, should be avoided unless
taken at the end of a meal. Heavy, rich desserts should be avoided.
Water is needed quite as much as food. It is important that enough
be taken to assist in elimination. both through the kidnevs and
through the intestines.

The following is a diet suitable for the pregnant woman during
the greater part of her pregnancy.

Milk and Cream—At least a quart of milk a day; cream as desired,

Cereals—Chiefly whole grain cereals.

Breads—All kinds, chiefly the dark breads.

Green Vegetables—Two or three servings daily. Omne of these should be a
salad.

Fruits—Fresh—at least once a day. Dried and cooked as desired.

Meats, Fish and Poultry—At least once a day. Calves' liver once or twice a
week. Sea food once a week.

Eggs and Cheese—One or two eggs daily, cheese often.

Sweets—Sugar in moderation. Plain desserts—puddings, ice cream and ices,
once or twice a day.

Starchy Foods—Potatoes or rice once a day; tapioca, cornstarch or rice as
the basis of a simple dessert.

Butter, Fats and Oils—Butter at each meal and other fats to round out the
total of the caloric requirements.

Water—At least six to eight glasses daily. It is desirable to drink one or
two glasses between meals.

Attention should be given to special requirements at certain periods
of pregnancy, such as are indicated in the following schedule.

First 1o THE TaHwp MoxTh

No increase in the total food intake is necessary during this period
because the growth of the fetus is slow. The complication most apt
to be encountered at this time is toxemia or “morning sickness,” the
chief symptom of which is vomiting. This is thought to be caused
by a disturbance of the carbohydrate metabolism due to a withdrawal
of glycogen from the liver and a lowering of the blood sugar, al-
though some believe it to be an intoxication due to a breakdown of

SCANNED AT VIRGINIA POLYTECHNICI ITUTE AND STA NIVERSITY



126 PRINCIPLES OF NUTRITION

protein in the tissues of the placenta. Overweight may also be a pre-
disposing cause of toxemia.

Whatever the cause, it has been found that an increase in the
carbohydrate is beneficial. A glass of orange juice, salty crackers or
toast before arising in the morning may prevent nausea and vomiting.
In more severe cases, intravenous injections of glucose are recom-
mended, Insulin has been found helpful in some cases. During the
later stages of pregnancy, some of the starches and sweets may be
withdrawn and more fresh fruits and vegetables added.

A simple mid-morning and mid-afternoon lunch may also help in
some cases,

TaRp T0 THE Ercuta MoxtH

During this period the pressure of the enlarging uterus may cause
intestinal stasis or kidney complications., These may be prevented
by use of a laxative diet. Such laxative foods as the following are
better than too many drugs: figs, prunes, fresh fruits, fruit juices,
fresh vegetables and, in some cases, bran.

This is the time when the protein intake should he increased as
well as the minerals and vitamins, 1f possible one quart of milk
a day should be consumed. 1f less than this amount is taken. cheese
should be used freely.

To prevent goiter, it is suggested that in goitrous districts sea
foods be used when in season and that iodized salt be used in the
place of common table salt.

Quite frequently the vitamin concentrates, such as yeast, wheat
germ, cod-liver oil or haliver oil, also fresh fruit or fruit juices in
abundance, are given from this time till the end of pregnancy.

Eigute axp Ninta MonNTHS

This is the period of most rapid growth of the fetus and of greatest
danger to the mother. There may be a tendency toward obesity in the
mother at this period and if so, food should be limited to absolute
fuel regquirement without curtailing protein, mineral, or vitamin in-
take. McLester * states that if the woman is of normal weight at the
beginning of pregnancy, she should be permitted to gain about fifteen
pounds to allow for the growth of the fetus and placenta; but if
underweight she should be encouraged to add still more. The re-
duction of foods rich in lime in an effort to produce soft bones in
the child and make birth easier is a dangerous procedure and does not

+ McLester, James S.: Nutrition and Diet in Health and Disease. Phila-
delphia: W. B. Saunders Company, 1927,
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accomplish its purpose, but depletes instead the lime of the mother’s
bones and teeth,

Reference has already been made to the fact that to increase the
iron intake, calves liver may be given once or twice a week. Hard
cooked egg yolks, spinach and other greens may also add to the iron
content of the diet. Additional iron concentrates may be used if
ordered by the physician.

Frequent urine examinations are necessary and the doctor’s orders
should be carefully followed. Should nephritis appear, it may be
necessary to limit the protein intake somewhat and otherwise plan
the diet in accordance with the principles laid down for nephritis
in Chapter 37. Moderate exercise is advisable but overwork and
heavy lifting is dangerous. .

C. DIET DURING LACTATION
The diet during lactation is very similar to that during preg-
nancy except that it varies in quantity. The child after birth must
still be fed from the mother’s body, the food now being elaborated

A B

Fic. 46—A. Mother on cow’s milk. B. Mother on toast and coffee. The

diet of the mother may markedly affect the growth and survival of the
nursing  young.

by the mammary glands instead of being supplied through the blood
stream as before birth. As the baby gains in weight and becomes
increasingly active, the food supply from the mother must in-
crease. A normal infant should double its weight by the fifth or
sixth month and should treble it in one year. After the first
weelk, when frequently there is a loss in weight of from four to eight
ounces, the gain should be from four to eight ounces weekly. This
rate of gain continues until approximately the sixth month. Then the
gain is usually about four ounces per week, decreasing gradually until
by the end of the first year it averages ahout two ounces per week.
A normal infant will consume daily from two to three ounces of
mother’s milk for each pound of the infant’s weight. The



128 PRINCIPLES OF NUTRITION

younger the baby, the larger the intake per pound of body weight.
An eight-pound infant will, therefore, consume approximately twenty
ounces, while a twelve-pound baby will consume about thirty ounces.
Since human milk has a caloric value of twenty calories per
ounce, it will be readily seen, then, that a nursing mother must
supply several hundred additional calories per day as food for
the infant. It has been estimated that the additional fuel require-
ments for the mother who is nursing a baby are as follows:*

st 3months) cococievas b vias 60 calories per pound of infant's weight
Second 3 months .............. 50 calories per pound of infant's weiglt
Third and fourth 3 months .... 40-45 calories per pound of infant’s weight

The nursing woman of sedentary habits will require approximately
2800 to 3000 calories. Hoobler claims that nursing mothers, doing
light work, do well on a diet not exceeding 2900 calories. He calls
attention to the fact that overeating does not increase the milk
supply but the store of body fat, which is undesirable at this time,
unless the woman is underweight. On the other hand, an inade-
quate diet, especially as it relates to deficiencies in protein or the
total nutrients, causes the milk supply to fall off within a few
hours. From the results obtained in animal-feeding experiments, it
may be inferred that the vitamin B complex and vitamin E may be
especially necessary for the normal functioning of the mammary
glands. Tt should also be mentioned that the rapidly growing infant
has need for an abundance of vitamin B factors which may not be
adequately supplied in the milk unless unusually rich food sources
are used by the mother. Experimentally it has been demonstrated
that only 407 of the vitamin B complex in the food appears in the
mammary secretion. Whole grain products, yeast concentrates and
a generous use of vegetables will supply these factors. The mother's
diet should be very high in available calcium and phosphorus, since
there tends to be a persistent negative balance of these minerals in
the nursing mother.

Water in abundance must be supplied during this period in order
to make up for the quantity lost in the mother’s milk. An allowance
of forty to fifty ounces per day is none too much. Beverages and
thin soups may be counted in making up the total water content.

Light lunches between meals are often advantageous, They may
consist of milk, fruit juices, malted milk, crackers with butter or
some other very easily digested foodstuff.

5 From Rose, M. S.: Feeding the Family., New York: By permission of The
Macmillan Company, publishers,
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At the Merrill-Palmer School and the Children's Hospital of
Michigan,® experiments were performed upon three nursing mothers.
Their diets were well chosen and consisted of foods which the sub-
jects liked and which they thought would give them a plentiful flow
of milk, The following chart illustrates the relation between their
food intake and the output in breast milk. The numerals VI, VII
and VIII are used to refer to the three subjects:
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F1g. 4L—I”1I\TT&T.£-:\ the average daily food intake and the outgo in breast
milk of calories, proteins, fat, carbohydrate, calcium and phosphorus,
(Journal of Nutrition, 5, 1932; C. F. Shukers, I. G. Macy, B. Nims,
E. Donelson and H. A, Hunscher.)

SUMMARY AND REVIEW

1. Pregnancy should be attended by no danger and followed by no

disability, but unfortunately serious disturbances do result to hoth

% Shukers, Macy, Nims, Donelson and Hunscher : Jour. of Nutrition, 5: 131,
March, 1932
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mother and child. Pregnancy makes many demands upon the
maternal organism, chiel of which i1s additional building material,

and this increases as pregnancy advances. What is the rate of
gain the first four weeks of pregnancy as compared with the last
months?  Approximately how much should the diet be increased
during the last month of pregnancy?

Dietary deficiencies during pregnancy may produce irreparable

injuries to the unborn infant and to the maternal organism as well.
ol B ety T, .

What elements are especially needed by the fetus and how may
these needs be supplied ?

From the diet outlined on page 125 make up a menu consisting

of three meals, which will be suitable for a moderately active
woman during the sixth month of pregnancy.
During the first three months of preégnancy there is no increase

i the food requirement. Toxemia is a possible complication at

this time. \What 1s the dietetic treatment for this condition?
Between the third and eighth month of pregnancy the diet must e

fortihed against all deficiencies. Kidney complications and con-
stipation may appear. What special precautions so far as diet is
concerncd should be taken at this time?

The last two months of pregnancy are fraught with some danger

for which reason the patient should keep in close touch with her
physician. She should restrict her diet if obesity threatens. What
is considered a normal gain in weight during pregnancy ?

. The food supply of the mother must increase as the baby grows.

How rapidly does the baby's weight inerease? How many addi-
tional calories must the mother’'s milk supply to care for the in-
fant’s needs?

Unless active, a nursing mother will require 2800-3000 calories

dailly. A surplus will be stored as body fat. Calculate the
caloric value of the day’s menu planned in question 3.
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A. BREAST FEEDING

One of the greatest misfortunes that can befall an infant is to be
deprived of its natural food. It has been estimated that from six
to ten times as many bottle-fed babies die during the first year of
life as breast-fed infants. Observation of children after the first
vear shows that those who have been breast-fed are much sturdier
and have a greater resistance to disease than children who have
been bottle-fed.

Many a mother has been advised to wean her infant because her
millk supply was insufficient. This is unfortunate as it is much safer
to allow the baby to get as much as it can of the mother's milk and
then supplement it by additional feeding, than to deprive it entirely
of breast milk.

Holt and Shaw,' in a pamphlet addressed to mothers, give the
following reasons for a mother's nursing her infant :

“Breast milk is always ready and is never sour.

“Breast milk does not have to be prepared or measured.

“It is nature's method and was intended for your baby,

1911 5Hult and Shaw: Save the Babies, Chicago: American Medical Association,
: 131
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“It will make your baby strong and healthy.

“It is absolutely free from germs and dirt.

“It protects your baby from many infants’ diseases.

“It is safer for the baby. Ten bottle-fed babies die to one fed on
the breast.

“It is the only perfect food for the baby.

D= deep
T = together

Courtesy of C, Ulysses Moore, “Nutrition of Mother and Child™

Fic. 48.—Illustrates the movements needed to force milk out of the
little pockets “P" in which it collects. Place a finger and a thumb on
opposite side of the mipple at “D" and “D.” Press deeply into the
breast in the direction of the black arrows. Then compress the breast
together in direction of the dotted line toward point “P." This will
force the milk out of the ducts in streams. “Deep” and “together”
express in two words the motions required.

‘It contains the proper elements of food in the right proportion
for the growing child.

“Breast-fed babies seldom have bowel trouble, which is so fatal in
hottle-fed babies, especially during hot weather,

“Your baby will have the best chance of living if it is breast-fed.”

Practically all pediatricians are agreed that mothers should nurse
their babies for at least the first three months of life, if at all pos-
sible to do so. Moore? states that it ecan be laid down as an axiom
that every mother can nurse her child, although he adds that mothers
who are suffering from active tuberculosis, cancer or insanity should

? Maore, C. Ulysses: Nutrition of Mother and Child, 4th edition, Philadel-
phia: J. B. Lippincott Co., 1935,

UNIVERSITY
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not be permitted to nurse their offspring. Moore believes that under
normal conditions the milk supply may be increased to meet the
needs of the child by a thorough emptying of the milk ducts, which
may be accomplished by a system of manipulation which he describes
minutely in his book entitled “Nutrition of Mother and Child.”
Ramsey also lays emphasis upon a similar method of expressing the

Courtesy of €, Ulysses Moore, “Nutrition of Mother and Child"™

F1a. 49 —Diagram showing the method of expressing the milk from
the breast by compressing the milk pockets between the thumb and
forefinger. The three unused fingers may be folded as indicated or
used to support the breast. This represents the second or “together”
maotion.

milk supply, thus stimulating increased secretion. In order to de-
termine whether or not the child is getting a sufficient quantity of
mother’s milk, it is advisable to weigh the baby both before and
after each feeding during a twenty-four hour period. The sum
total of all the feedings gives the day’s nourishment. 1f the scales are
accurate and the child is weighed with the same amount of clothing
on before and afterward, this should give exact information regard-
ing the quantity.

Mother's milk may be conserved * for later use in special cases of
malnutrition. When mothers produce more than the child needs, the
milk may be drawn aseptically and heated at temperatures somewhat
above the usual pasteurizing temperatures (170° to 180° F.) for 30
minutes. Mother's milk, so treated in individual hottles, has been

3 Broadhurst and Duncan: Am. Jour. Nursing, 33: 453, May, 1933.
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kept three to six months in the hospital refrigerator, and used with
beneficial results, as judged by the physical condition of the babies.

Daily Consumption of Milk, The following table shows the
approximate quantity of milk consumed by a normal infant under
normal conditions. For convenience, the daily consumption is given
in both grams and ounces.

G, Oz, Gm, Oz,
Istday ...oovvnnnnnn 10 3 Thiday e 470 1533
2nd day ............ ) 3 S WeRIE: o e 500 16
drd day ..eveeiiinnn 19 0y 4th Werk . .vves o 600 20
dthday ovovvvinnnnnn 310 10 Sth week .......... 00 2614
Sthday ..oooovennnn.. 330 113 12th week .......... ath) 30
L e ] 390 13 24th ek < 1000 33

B, COMPARISON OF MOTHER'S MILK AND COW’S
MILK

When a baby is bottle-fed, it is important that the diet should be
checked to determine whether or not it is meeting the requirements.
The normal increase in weight is one indication that a diet is
satisfactory, but it is not an infallible test. Deficiencies may
exist the results of which may not be manifest for several weeks or
even months. It is important to know that the diet (1) contains
sufficient protein of high quality; (2) that it contains mineral
elements, especially calcium and phosphorus in abundance; (3) that
it contains vitamins A, B, C, D, and G, in quantities sufficient
to induce normal growth and metabolism: and (4) that the energy
requirements are met by furnishing sufficient calories.

The protein requirement for children is much higher per kilo-
gram or pound of body weight than that of adults, just as is the
energy requirement. Human milk when normal in quantity and
quality supplies the infant with about 2% grams of protein per kilo-
gram of body weight, which is a far greater amount of protein than
the 1 gram per kilogram needed by an adult man.

However, since mother’s milk furnishes protein in the propor-
tion of 10 per cent of the total calories, it will be seen that both
the protein and energy allowance are proportionately much higher
in the child than in the adult. Cow's milk furnishes protein to the
extent of 12-15 per cent of the total calories when 114 ounces are
allowed to each pound of body weight, as indicated below. The
quality of protein of cow’s milk is not as good physiologically as
that of human milk, hence the larger allowance,

Cow’s milk is adapted to the needs of an animal that reaches
maturity in a few months, while the human offspring does not reach



FOOD REQUIREMENTS DURING INFANCY 135

maturity for several years. It is to be expected, therefore, that cow’s
milk will be richer in body-building materials. By analysis, we
find that it is much richer in protein and in the mineral salts, and
' somewhat richer in fat. We also find it less rich in the carbo-
hydrate, milk sugar. Goat's milk is sometimes used in cases where
infants are more or less allergic to cow’s milk. A comparison of
both cow’s milk and goat’s milk with human milk is given in the
following table:

Cow's milk Goat's milk Human milk
per cent per cent per cent
| 5o (15T e S P 3.30 3.10 1.50
1 S 4.00 3.80 3.30
Milk sugar .....covrvrnnnnnnns 5.00 4.50 6.530
Y o S | = 0.90 0,04 0.31
Water .ovviviinocerraciacnnes 86.80 87.60 28.38

Mineral and Vitamin Considerations. Since cow's milk is
approximately three times richer in mineral constituents than mother’s
milk, and the dilution is rarely more than one-half, it is apparent that
cow’s milk will more than meet the mineral requirement. except for
iron.  For this deficiency, the yolk of egg should be added at an early
age. Cow's milk supplies the same vitamins that are found in human
milk, but because of the dilution and the heating of the milk, both
of which decrease the quantity of vitamins present it is important to
supplement the cow’s milk by the addition of cod-liver or halibut-
liver oil for vitamins A and D and Ly orange juice or its equiva-
lent for vitamin C.

C. ARTIFICIAL FEEDING

When the mother because of ill health, inadequate diet, physical
or mental strain or for other causes, may not produce sufficient milk
or milk of the right quality to supply all of the needs of the infant,
it is necessary to resort to artificial feeding, either wholly or in part,

If for these reasons or any others it becomes necessary to sub-
stitute other food, cow’s milk will usually be found to be the most
satisfactory, as it closely resembles human milk.

Modified Milk. Since there is considerable difference in the
composition of human and other milks, it is necessary to modify
other milks to more nearly approximate the composition of
mother’s milk. Since cow’s milk contains twice as much protein
as human milk, the best way to make them similar in this respect is to
dilute the cow's milk, either with plain boiled water or with a cereal
water. The cereal water prevents the formation of large curds which
are difficult for the baby to digest. The boiling of the milk accom-
plishes the same thing ; therefore, many physicians are advising that
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the baby's milk be hoiled one minute: In any event it is considered
advisable to give orange juice or tomato juice to supply vitamin C.
This may be given between two morning feedings, beginning at one
or two months of age. Carhohydrate is also added, as explained
Jater in the chapter.

Weight as Dietary Indicator. The following height-weight
tables will be found useful as a means of comparison in determining
normal gains and as a basis for computing nutrition requirements,

It is important that all breast-fed and bottle-fed babies should be
weighed regularly at least once a week. When the child is not mak-
ing a steady gain, something is radically wrong. As stated in the
previous chapter the child should gain, during the first six months,
from four to eight ounces per week, with an average gain of about
six ounces, He should double his weight in five months and trehle
it in twelve months. More or less variation is to be expected, how-
ever, and if, for example, the child should gain eight ounces one
week and only four the next week, no alarm should be felt as such
variations are likely to occur from week to week.

D. FUEL OR ENERGY REQUIREMENTS OF
INFANTS

With the addition of orange juice and cod-liver oil to the diet of
the artificially fed baby, it is clear that the only deficiency still to be
met is one of energy or fuel requirement, This is met in part by
the sugar and the fat of the cow’s milk used, but the calories must
be made up by additions to the milk either in the form of carbo-
hydrates or of fat as in top milk or cream. It has proven more
satisfactory to supply the additional calories in the form of carbo-
hydrate, as milk sugar, cane sugar, or malt sugar. Cereal flour
gruels, such as barley, wheat flour or oatmeal, may also add to the
carbohydrate content. Vitamin B concentrates are now added to
some of the commercially prepared cereals. More will be said later
about how and when these additions will be made.

The energy requirements of the babe under one year are usually
met on the following allowance:

First three months ........ 45-48 calories per pound or 325-585 total calories
Second three months .. .... 43-45 calories per pound or 560-775 total calories
Third three months ....... 41-43 calories per pound or 725-875 total calories
Fourth three months ...... 39-43 calories per pound or 745-940 total calories

The above figures allow not only for basal or resting metaholism
but for storage and growth, involuntary activities including digestion,
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WEIGHT—HEIGHT—AGE TABLE FOR Bovs FROM BIRTH TO ScHOOL AGE.*

=5 | Average ‘ | ‘ | l

o weiglit 1 3 [ 0 12 18 34 30 36 48 6o 72
'EE for height | mo. | mos. | mos. | mos. | mos. | mos. | mos. Mos. | mos. mos: | mos | mos.
E:E | (pounds) | |

20 8/ 8 |

21 9ld 9 | To |

22 1014 10 | A1

23 12 1r | 32| 13

24 1304 1z | 13 | 14 |

25 15 I3 | 14 | 15 | 16

26 1634 I5.| 17 | 17 | 18

27 18 16 | 18 | 18 | 19

28 19%3 19 | 19 | 20 | 20

29 204 z20) .21 |21 |21

30 22 2222 |22 | z2 [ 22

31 23 23\ | g Noail /o5y a8

32 | =242 24 | 24 | 24 | 25 | 25

33 26 26 | 26 | 26 | 26| 26

4| =27 {27 | 27 | 27 | 27

35| 2934 I 29 | 29 | 29 | 29 | 29

300 =31 J040 31 [\:377 ) ax

& 32 32 | 32 | 32 [ 32 | 32
38| 332 ‘ 33 |33 33| M
39| 35 | 35 139535 | 35

40 | 363 | ' 36 | 36 | 36 | 36
41 38 ‘ 38 | 38 | 38
42 3014 39 | 39 | 39
43 4173 41 | 41 | 41
44 4304 | 43 | 43
45 | 454 45 | 45
46 48 48
47 50 ) 50
48 5213 [ 52
49 55 | | | 55

* Prepared by Robert M. Woodbury, Ph.D. Reprinted by permission of
the American Child Health Association, 370 Seventh Avenue, New York
City.

Up to and including 34 inches the weights are net. Above this the follow-
ing amounts have been added for clothing (shees, coats and sweaters are not
included ) :

35 to 39 in. 134 pounds 40 to 44 in. 174 pounds 45 to 49 in. 134 pounds

SCANNED AT VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY =
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WeieHT—HEIGHT—AGE TaABLE For GIRLS FrROM BIRTH TOo ScHoOL AGE

53| A | [y | | |

B 4 1 3 f 9 T2 8 | 24 ¢

Euijﬁl r;:olsil‘ﬂ“t b5 |“"3‘5-|m05- mos. mu;.imns,:muls.in"l]t?s. :ri?s.ln;‘tfs- r::s n:c;
20 8 8 | | |

21 9 | 10

22 1014 1o | 11

23 12 L (X2 X3

24 1304 12 |[x3 | =4 | f3

25| 15 | 13| 14|15 15

26 1612 I5 | 16| 17 | 17

27 17)4 16| 17 | 18 | 18

28 19 19 | 19 | 19 | I1g

29 20 19 | 20 | 20 | 20

30 2115 21 {r2r |2t [ 21| 21

31 2214 23-t32\/ 23 N33 | 23

32 24 23 124" 24| 24 | 2

33 25 25 |25 |25 | 26

34 261; 26|26/ a6 | 2

35 29 | 29 | 29 29 | 2 2

36 30 /s | 30| 30 | 30 | 30 | 31

37 3134 a1\ 1%3x\ 3 | 35| 32

38| 32k [~ ' 33|33 | 33| 33

39 34 | 33 | 34 | 34| 34 | 34
40 a5 | ' ‘ 35 | 36| 36 | 36
41 | 3734 a7 | 37 | 37
42 39 39 | 39 |39
43 41 40 | 41 | 41
4| 424 42 | 42
45| 45 45
46 47} ‘ ‘ ‘ 47
47 . 50
48 ‘ 5214 [ | 52
= [

respiration and circulation, and also for activity of the voluntary
muscles, such as kicking and other movements of the body. Under-
weight babies will need more calories than babies of normal weight.

Formuras anp CALoriE VALUES
A Modern Milk Formula. The older formulas, in which an at-
tempt was made to approximate the percentage composition of
mother’s milk, were very intricate and difficult to follow. The
modern formula, however, of simple dilution and certain additions to
cow’s milk, is very simple and easily carried out by any mother. The
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plan suggested by Rose* is most practical and is quoted here-
with:

“As to the quantity of milk needed, it has been noted that an ounce
and one-half of milk per pound of the baby's weight will give the
daily supply of protein, for which we depend upon milk. To this
must be added some easily digested carbohydrate food which will
dissolve in the milk, preferably milk sugar or some form of so-called
malt food (e.g., dextri maltose). This will add to the fuel value of
the diet and at the same time make it easier to digest. The amount to
he added is determined by finding the calories yielded by the milk
allowance of the day and deducting this from the total calories re-
quired. Thus an ounce and a half of milk per pound for a fourteen-
pound baby would mean 21 ounces for the day, furnishing approxi-
mately 420 calories. A four-months-old baby of this weight, re-
quiring perhaps 45 calories per pound, would need 630 calories
per day. Deducting the milk calories, we have left 210 calories
to be secured from about 13; ounces of the carbohydrate food
selected.

“Water must also be added to the diet, partly because of the high
rate at which chemical processes go on in the baby's body and partly
because it will make the diet easier to digest. It is estimated that a
baby requires fluid food yielding about 3 ounces per pound of body

/

weight through the first three months, 21,-215 ounces per pound
through the next three months, and 2 ounces through the next two
months, We may estimate the water to be added to the milk by
caleulating the total amount of Auid required and deducting the
amount of milk from this, The difference will be the water to add.
Thus, a baby six months old, weighing 16 pounds and getting 21
ounces of fluid per pound, would have altogether 36 ounces. Deduct-
ing 24 ounces of milk (14 ounces per pound ), the water to be added
would he 12 ounces.”

In prescribing for underfed babies, some physicians increase the
amount of milk to 2 or 214 ounces per pound of baby weight.

E. FEEDING SCHEDULES
There is no standard schedule followed by all physicians. The

following one is conservative and is representative of present-day
methods ;

1 From Rose, M. S.: Feeding the Family. By permission of The Maemillan
Companyv, pulilishers,

SCANNED AT VIRGINIA POLYTECHNIC INSTIT SIT
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SUGGESTED SCHEDULE FOR DILUTED MILK FEEDINGS
(hy Jeans and Rand) ?

Age Weight Milk Sugar Water Feedings

1 week ...... 7 lbs. 10 ounces 114 ounces 4 ounces 7x2 ounces
2 weeks ... 7 Ibs. 14 ounces 1 ounce 7 ounces 7=xJ3 ounces
1 month ..... 8 lbs. 16 ounces 1  ounce 8 ounces 6x4  ounces
2 months .... 10 1bs. 20 ounces 136 ounces 10 ounces 6Gx5  ounces
4 months .... 12 1bs. 24 ounces 134 ounces 9 punces 5 x 616 ounces
6 months .... 14 lbs. 28 ounces 2 ounces 7 ounces S5x7 ounces

Regularity in Feeding. One of the most important things in
the feeding of a baby is to establish regular feeding hours. During
the first three months, six feedings in the twenty-four hours are
usually allowed, sometimes dividing the twenty-four hours into equal
periods of four hours each, though many doctors never advise the
2 aar feeding. Some physicians prefer that the baby should be
fed oftener and a few permit shorter periods than three hours, It is
believed by many that the four-hour interval is more conducive to
good digestion on the part of the baby. Some recommend the fol-
lowing schedule: For the first three months, 6 and 10 A, 1, 4, 7,
11 p.n.; and aiter the third month, every four hours between 6 A
and 10 p.ar., making five feedings in all.

F. SUPPLEMENTARY FOODS

There is prabably no field of medicine in which there is greater
variance than in the field of pediatrics regarding the time of intro-
ducing the supplementary foods to the baby's diet. Some excellent
pediatricians are advising their use earlier than here stated, while
others delay their introduction to a later period. Some pediatricians
are advising the use of solid foods, even scraped meat, as early as
six months of age. The authors have tried to present a conservative
plan and what seems reasonable from all points of view. It must be
remembered that any dietary plan is more or less flexible and should
be adjusted to meet the needs of the individual child.

Additions to the Milk Diet. If conditions are normal, the
child should be fed nothing but mother’s milk, with the addition of
orange juice for vitamins B and C, and cod-liver oil for vitamins A
and D for the first few months. These additions are also necessary
if the child is on an artificial feeding formula. A well-known pedia-
trician advises as a preventive measure that cod-liver oil, in one-half
teaspoon doses, be given to babies three or four weeks old, twice a

5 Jeans, P. C, and Rand, W.: Esseutials of Pediatrics. Philadelphia: J. B.
Lippincott Co., 1934
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day, and that this practice be continued, gradually increasing the
amount to one and one-half teaspoonfuls of the oil by the end of
the second year.

Vitamin D milk, which is irradiated milk containing a relatively
large quantity of vitamin ID units, is now believed by many physicians
to supply sufficient vitamin D for the infant. If vitamin D milk is
used, and cod-liver oil omitted, a vitamin A concentrate, such as
haliver (halibut-liver) oil, should be given.

Usually, by the time the child is three or four months of age,
orange juice diluted with an equal quantity of cool, boiled water
may be given once a day, beginning with one teaspoonful and gradu-
ally increasing to two or three tablespoonfuls of undiluted orange
juice by the end of the first year. Sometimes the juice is prescribed
when the baby is only a few weeks old. Tomato juice may be sub-
stituted for the orange juice.

By the time the child is five or six months of age, he should he
introduced to cereal jellies, made from refined or milled cereals at
first. Whole wheat or oatmeal should be used if the child is consti-
pated ; and barley should take its place if there is looseness of the
bowels. The cereal must be thoroughly cooked. The use of a
double boiler is almost indispensable, unless a fireless cooker is at
hand. The cereal, while still hot, should be put through a sieve to
remove all the coarse particles. This should be set aside to form a
jelly while cooling.  One or two teaspoonfuls per day may be given
at first, and increased to two tablespoonfuls by the seventh or eighth
month. It is best to divide this amount between a morning and after-
noon feeding, preferably the 10 A.a. and 6 p.a1. feedings.

At the beginning of the sixth or seventh month, or even earlier
(some excellent pediatricians recommend their use as early as the
fifth month), vegetables should be introduced—first in the form of
vegetable juice prepared by cooking a vegetable, preferably spinach
or carrots, in a small amount of water, so that toward the end of
the cooking it becomes quite concentrated. Sometimes even by the
fifth or sixth month a baby is in need of more iron being added to its
dietary. It will be remembered that the baby usually comes into the
world with a sufficient store of iron, chiefly in the liver, to last five or
six months. This storage of iron may be limited in the case of twins,
premature births, or by poor nutrition of the mother during preg-
nancy. It is well to safeguard the child against any possible iron
deficiency by adding the iron in the form of vegetable juice at an
early age.

SCANNED AT VIRGINIA POLYTECHNIC I
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It is also important that the child should acquire a taste for the
flavor of the vegetable foods which must later play a very im-
portant part in the building of a strong body. Moore * says: “Few
children show a dislike for vegetables, provided these have been given
during the first year. Spinach and carrots are the two which meet
with the greatest disapprobation in older children who have failed to
acquire a taste for them in infancy, while babes of eight or nine
months consume them with a relish.” The vegetable should be put
through a fine sieve and served as a purée. At this time the baby
should be taking one tablespoaniul of vegetable purée. Other vege-
tables, such as asparagus tips, green peas, tender green beans, kale
and other greens, may be added. It is now possible to obtain com-
mercially prepared vegetables in puréed form.

There 1s some difference of opinion amaong pediatricians as to when
egg yolk should be added to the baby’s diet. Some advise it as early
as the second month, but most add it later. One drop of egg yolk
should be given the first day, two the second, and so on until the
cleventh day, when eleven drops are given. 1f this is well tolerated,
the infant may be given half an egg yolk. The reason for this
gradual introduction of the egg yolk is to develop tolerance in those
infants who are sensitive to the protein of egg yolk. The egg white
is not given because the additional protein is unnecessary. The egg
yolk may be served soft-cooked, being taken from a soft-boiled or
poached egg, or it may be the tender volk of a hard-cooked egg.
Raw egg volk may be beaten and added to the baby’s milk or it may
he served with the orange juice. It is advisable to serve the egg yolk
in these small amounts at least until the end of the first year, at most
not more than one yolle a day. The egg yolk is very desirable because
of 1ts richness in iron, phosphorus and vitamins A, B and D, but it
is a concentrated food, rich in protein and fat, and may, therefore,
upset the baby’s digestion when given in excessive amounts.

During the eighth month, the child should be given a crust of
bread, or hard toast or zwieback to chew, in order to teach masti-
cation and to develop the jaws.

The child should usually be weaned between the eighth and
tenth month. If this coincides with very hot weather or with an
acute illness of the baby, weaning should be postponed. Preparation
for the weaning by introducing other foods should be begun at least
three or four months before the child is finally deprived of its
mother’s milk. As stated above, many pediatricians are less conserva-

8 Moore, C. Ulysses: Nutrition of Mother and Child. Philadelphia: J. B.
Lippincott Co., 1935.
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tive than formerly about supplementing the mother’s milk, believing
that better results are often obtained by giving other foods quite
early. Mclean and Fales recommend heginning such additions at
about the fifth month; first the cereals, then the vegetables, and next
the egg yolk.

If the child is breast-fed, it may have its introduction to cow’s
milk as early as the fifth month and not later than the ninth. This
should be given mixed either with the cereal or the vegetable, and
may be substituted for the early afternoon feeding. Within a short
time, it may be sufficient for the late morning feeding also, thus
affording the mother a rest period. The evening breast-feeding—
6 to 6.30—should be the last one to be omitted as the child may go to
sleep more easily, if it is continued for a while, By the eleventh
month or earher, cow’s milk may replace the evening breast-feeding,
thus discontinuing the mother’s milk altogether.

The following schedule of supplementary {eedings is given as a
summary of the above discussion:

SUPPLEMENTARY FOODS FOR INFANTS DURING THE
FIRST YEAR 7

(In use at University Hospital, {)maha, Nebraska)

Green Vege-
tahle Purée
Cereal (Carrots Fruit
{ Mead's Spinach FPurée
Number of  Cream of Wheat Peas, beets (Apple
formula Wheatena Asparagus Prune Stale bread
feedings Baby Ralston Beet taps Pear Toast, or
Age and amount Pablum) Tomatues) Apricot) Zwiehack
4 months 6x6 oz 10 A,
6 .M.
1 thsp. 2 P M.
incresse 1 thsp.
gradually merease
gradually
6 months 5x8 oz, 4 tbsp. 2 thsp, 1 small
plece
£ months 5x 8 oz 4 thsp. 3 thep. 1 small
piece
9 months 5x8 oz 4 thsp. 4 thep. 2 ry. 1 small
2 thsp. piece
inerenze
pradually
12 months 4x8 oz game same 4 thsp. same

G. SPECIAL FOODS

There may be occasions when fresh cow’s milk cannot be obtained
or is unsafe to use for sanitary reasons, in which case, some other
form such as canned or dried milk must be used. There may also be

" The University of Nebraska College of Medicine, University Hospital Diet
Manual, 1934,

SCANNED AT VIRGINIA POLYTECHNIC INSTITUTE AND ST/ NIVERSI
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conditions which will necessitate the use of other foods altogether,
Some of these foods will be discussed in the following pages.

Canned Milks. Canned milk, of the evaporated (unsweetened)
variety, possesses the advantage of being sterile, but because it is
heated to a very high temperature it has lost most if not all of its
vitamin C content. Evaporated milk properly diluted has the same
food value as fresh milk except for the loss of vitamin C, which, in
any case, is contained by milk in only small amounts. Evaporated
milk is used largely for infant feeding where a safe fresh milk supply
is lacking. The process of preparation makes the curds smaller and
it is often digested by children as well as boiled fresh milk. Orange
juice, tomato juice or cabbage juice should be used to insure an
adequate supply of the antiscorbutic vitamin in the diet. Much of
the evaporated milk on the market is now irradiated with vitamin D,

Some recent experiments would seem to indicate that the sweet-
ened condensed milk which is heated to a lower temperature than
evaporated milk has not lost all of its efficiency as an antiscorbutic.
The large amount of sugar present, however, renders it unsuitable as
an infant food for any great length of time, although it is regarded
by physicians as a very easily digested food and especially useful in
the feeding of premature or marasmic babies. When so used it is
diluted with from 5 to 8 parts of water. Diluted with 5 parts of
water, it has a fuel value of 20 calories per ounce. Mclean® and
Fales give the following composition for such a formula: protein,
1.8 per cent; fat, 1.7 per cent; sugar, 11 per cent. If diluted with 8
parts of water the mixture contains 1.2 per cent protein, 1.1 per cent
fat, and 7.3 per cent sugar with a fuel value of 13 calories per ounce.
It must be remembered that the condensed milk is very heavy and
very sticky and therefore quite difficult to measure accurately. If
measured, one ounce by volume weighs 36 grams, or about 11}
ounces, with a caloric value of about 120. Cow's milk was the only
evaporated milk available on the market until very recently when
certain companies began to market evaporated goat's milk.

Dried Milk. Dried milk, which is whole, skimmed, or partially
skimmed cow’s milk evaporated to dryness, has come to be extensively
used in infant feeding. The drying is usually accomplished by one of
two methods. By one method, the milk is forced in a fine spray into
a chamber through which a current of warm air is passed. The
temperature is about 180° F., but is continued for some time. The
milk as it dries falls in a powdered form to the bottom of the cham-

5 Mclean and Fales: Scientific Nutrition in Infancy and Early Childhood.
Philadelphia: Lea and Febiger, 1925,
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ber. By the other method, the milk is allowed to flow in thin streams
over heated revolving drums to which the milk solids adhere and are
scraped off at the end of the drying period which is about two
minutes. Products prepared by both of the above methods are
recommended by eminent physicians.

When using a whole milk powder, it is usually advisable to add
the quantity of water lost in evaporation to bring it back to the com-
position of fresh cow’s milk, and then proceed to prepare the feeding
by the usual formula.

Acid Milks. Acid milk is much used in infant feeding, especially
when there are digestive disturbances, and more particularly when
the intestinal tract is involved. It is made from whole or partly
skimmed milk. The value of these preparations is attributed to both
the beneficent bacteria which are hereby introduced into the intestinal
tract, and to the breaking up of the casein coagulum into fine floccu-
lent masses which are easily digested and which cannot again form
mto hard curds. When acidified by lactic acid, formed by the action
of lactic-acid organisms from the milk sugar, the milk is known
as lactic-acid or cultured milk. There are many of these preparations
on the market in the large cities, under such names as Bacillus Aci-
dophilus Milk, Yoghurt, Matzoon, and Zoolak. DBy obtaining the
proper culture, or “starter,” some of these preparations may be made
in the home. (See p. 525.) These preparations, however, are not so
frequently used now in infant feeding. The acid milk made as
described by Jeans and Rand * is more frequently used:

Preparation by Acid Addition. “The formula should be mixed
as for boiled milk feedings, boiled for 3 to 5 minutes and cooled to
10° C. It is very important that the milk be thoroughly cold when
the acid is added. The lactic acid (U.S.P. 85 per cent) is added
slowly, drop by drop, with constant stirring. The amount of acid
required is 4 to 5 cc. (100 to 125 drops) for each quart of milk.
The amount desirable varies slightly in different seasons of the year,
with the freshness of the milk and with the amount of fat in the milk.
It also seems to vary with the lot of corn syrup, if this sugar is
used. If the proper amount of acid is added, the mixture will have
a fine curd which does not settle out on standing. Separation of the
curd and whey indicates an excessive addition of acid or the addition
of acid while the milk is still warm. When a great excess of lactic
or any other acid has been added, the curd is redissolved and the

9 Jeans and Rand: Essentials of Pediatrics. Philadelphia: J. B. Lippincott
Co., 1934,
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mixture may have the appearance of a suitable formula. Such a
mixture, however, is highly toxic for the infant.”

Acid milk is also made by the addition of other types of
organic acids. Orange juice or lemon juice may be used for this
purpose. Hess reported especially good results from the use of 2
ounces of orange juice to 1 quart of milk. The acid is added slowly
while the milk is stirred. The casein is thereby precipitated in very
fine masses. Inorganic acids are but rarely used.

Protein Milk. Protein milk is often prescribed as a therapeutic
agent in cases of severe diarrhea. Its preparation is described by
Mclean and Fales '® as follows: “To | quart of whole milk heated ta
about 100° F., add 1 junket tablet dissolved in a little water, Let
stand at room temperature for from thirty to forty-five minutes,
Pour gently upon a double layer of cheese cloth spread in a colander
and allow the whey to drain from the curd for fifteen minutes. Then
manipulate the cloth gently to break up the curd and allow the re-
mainder of the whey to escape. Do not squeeze the curd in the
cloth. If it is desirable to keep the sugar content very low, the curd
may be washed with about 14 pint of water. . . . The curd is then
transferred to a sieve and is rubbed through with the gradual addition
of 1 pint of commercial buttermilk and 1 pint of boiled water, The
rubbing should be gentle and gradual, care being taken to aveid a
rotary motion since there is danger of the fat being transformed into
butter.” This milk may also be obtained commercially. There are
various satisfactory dried protein milks on the market.

Milk Substitutes. Certain infants are born with a sensitivity to
the proteins of milk. This may be only mild enough to cause irrita-
hilify or it may be severe enough to cause violent illness and even
death. Several preparations have been devised as foods to approxi-
mate human milk in carbohydrate, protein, fat, minerals and also
vitamins. These contain no milk at all. Soy bean preparations are
most commonly used. The protein in the soy bean, glycinin, can
usually be taken by infants allergic to the proteins of milk. Other
milk substitutes are made from almond meal, etc.

H. VARYING THE FEEDING FORMULA

It will be necessary often to vary the feeding formula to meet the
nutritional condition of the child. An undernourished baby will
probably require a richer feeding than the normal infant. This
condition may be aggravated by digestive disturbances, the cause for

10 See footnote 8 on page 144,
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which must be ascertained and the necessary adjustment made. There
are therefore high fat formulas, and low fat formulas, acid milk
and protein milk, all of which should be familiar to the nurse. The
high fat formulas are indicated when the baby is underweight
or is not gaining sufficiently in weight. By the addition of fat, the
caloric value of the diet is increased. This is accomplished by the
addition of cream, 1} teaspoonful to each ounce of the usual formula
of milk, water and sugar. It is also accomplished by the use of top
milk, by which is meant the upper 12-16 ounces of a quart of milk
which has stood undisturbed for twelve hours. This milk contains
about 7 per cent fat, and when diluted with an equal quantity of
water it contains about the same amount of fat and of protein as in
mother's milk. With the addition of 1.25 grams of some sugar to
each ounce of the above the caloric value is made equivalent.

The butter-flour mixture is another means of adding to the fat
content of the diet, and is used quite frequently by pediatricians for
undernourished and premature infants. It is said to be very easily
digested. Tt should never be continued for more than a few weeks,
as it is not a well-balanced food, being low in protein and mineral
elements. The following directions for the preparation of this food
as used at the Babies’ Hospital Dispensary, New York City, are
given by MclLean and Fales, already referred to on page 144.

“Three level tablespoonfuls of butter (1.5 ounces by volume) are
heated until foaming ceases, about five minutes. Five level table-
spoonfuls (2.5 ounces by volume) of wheat flour are added, and the
mixture heated for about five minutes until it is thin and brown.
Two level tablespoonfuls of cane sugar (1 ounce by volume) and 20
ounces of water are then added, and the resulting mixture cooked for
twenty minutes. To this is added sufficient milk (about 12 ounces)
to make the total volume 1 quart. The percentage composition of
the mixture is—protein, 2.2 per cent; fat, 5.8 per cent; carbohydrate,
9 per cent. The caloric value is 28 calories per ounce.” In using the
high fat formula, the infant should be closely watched for signs of
ketosis or acidosis. A sufficiently high carbohydrate content will
help prevent this.

The low fat formulas are indicated in diarrhea, vomiting or
other digestive disturbances. Like the above, they are intended
only as a therapeutic measure and are discontinued upon return to a
normal condition. They consist of skimmed or partly skimmed milk,
diluted or undiluted. For diarrhea, the skimmed milk is boiled. But-
termilk is also a low fat food.

SCANNED AT VIRGINIA F Y NICII TUTE AN NIV
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FOODS USED IN INFANT FEEDING

% Composition Calories per
Prot. Fat CHO G, Oz,
Cerear axp Frour Propuers
Arrowroot Flour ........... 19.8 1 622 34 96
Banana Flour .............. 4.9 1.5 846 37 1035
Barley Flour .............. 5.0 0 820 35 99
Farina, dry ...oouunueuunnn, G935 5 7.7 35 100
Farina, cooked and strained .. 1.1 0 7.1 3 10
Mead's Cereal .............. 15.0 3.0 7.7 i 106
Pablum .........ooviiinon.. 15.0 3.0 70.6 i 105
o e T e 6 A ] 99
Rolled Oats .......ccccnvee 15.8 6.7 64.0 38 108
Rolled Oats, cooked and
10 3 1131 (RS, 22 = 8.3 5 13
Wiheat Flott ..coeesemna 11.2 1.0 749 RS 99
CrEamM
Cream, light 209 /.. 0.5« 28 220 27 22 62
Cream, heavy 40% ......... 2.1 41.0 15 3.8 108
Mk, Ligum
Acidophilus: /st 31 2.0 4.5 5 13
Battermille: £ Lo idnenbeis 3 h 42 4 10
Cow's, wholé /e lfiaii ez in 33 4.0 5.0 Yy 20
Cow's, 16 skimmed .......... 33 2.0 5.0 5 14
Cow's, slkimmed™ s, aeaatana, 34 S 5.0 14 10
Cow's, condensed (Eagle) ... 7.8 2.0 53.5 3.3 93
Cow's, evaporated (Borden) 7.0 &80 10.5 14 40
7070 IR s i e T il 3.8 45 6 18
HUman' .....\\%d ooy - SR 1.5 4.0 7.5 g7 20
Whey  cvnen oMb Zodiie . v 1.0 ! 5.0 3 9
MiLk, Powperep
Dryco, partly skimmed .. .. .. 32.0 12.0 46.0 4.2 119
Klim; whole = oo £ 255 200 36.0 51 148
Klim, skimmed ............ 35.0 2.0 51.0 3.6 103
CAREE . nnnm ol oot Ay 8R.0 2.0 0 57 105
Protein Milk ....coovueenn., 39.0 265 240 40 139
SOBEC vovinnrnnraaeeeeeaas 320 19.2 84 4.5 129
3 e 162 250 533 50 143
Matads [0y s e 158 6.8 719 4.0 113
Nellitl's Food coweesmessss 10.3 2 79.6 3.6 102
Nestle's Food ...oovuuciiess 15.0 9.8 69.5 4.3 122
Smlie: ek e n R PR aaG 12.5 271 54.4 5.1 145
SMAS s e e R 10.0 280 59.0 53 151
Sucars
CRIBE noi s dh s st e e 0 0 1000 4.0 113
Karo, Blue Label .......... 2 £ 738 30 85
FRCIDSE: 5 sistears s ir s ss 0 0 1000 4.0 113
Dextri maltose ..uaeiiaec-sn 2 2 230 38 107
Smaco:
Maltose—Dextrinsg ........ 3 0 96.0 3.9 111
Dextro—Vitavose ., ...::4 5.0 D 870 39 111
VILAVOSE o v evv v vt sibesinia 15.0 0 780 37 105
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Ounce
Measure-
% Composition Calories per ments
Prot, Fat CHO Gm, Qz. Thsp.
Fruir Juices axp Purees
(UNSWEETENED)
Apple Sauce, strained ....... 2 2 11.8 5 14 2
Apricots, strained ........... 7 0 246 1.0 30 2
Banana, ripe, strained . ..... 1.3 O 210 1.6 45 P
LR [ s e 8 2 11.6 U5 14 2
Prunes, stramned ............ 1 2 289 12 34 2
VEGETABLE PUREES
Beets, straingd -...ooociveo } 0 5.5 o 8 2
Beans, green, strained ....... 1.1 a3 29 2 ] 1
Carrots, stramned .cc.ovanaan 4 2 3.9 ) 8 2
Peas; strained - - -oozoseaains 3.5 3 83 ) 15 2
Spinach, strained . .......... 210 4 24 2 O 2
Tomatoes, strained .......... 4 i 3.8 2 6 1

The abiove food values are tak=n from various federal and state bulletins
and other authentic sources.

Malt Sugars and Malt Preparations. Cane sugar is, of course,
the cheapest carhohydrate, but many physicians prefer milk sugar,
malt sugar, or dextrose. Malt sugar is not obtainable in the pure
state as it is usually mixed with dextrin. “Dextri maltose™ is an ex-
ample. Malt extract may be used also. The prepared malted foods
may be considered as malt sugar. Dextrose in either dry or syrup
form is often used. corn syrup being a convenient form.

I. FEEDING OF PREMATURE INFANTS
The premature infant has little chance for life if it must be
artificially fed. If the mother is unable to supply the milk, then
every effort should be made to secure milk from some other nursing
woman. In the larger cities it is now possible to obtain mother’s
milk at special stations established for the dispensing of it at certain
fixed rates. If the mother is able to nurse the infant and the baby
is strong enough to nurse, well and good. Frequently, however, the
infant i1s too weak to do this, in which event the milk should be ex-
pressed from the mother's breast and given to the baby, diluted at
first with one, two, or even three parts of boiled water. The medi-
cine dropper is a very convenient means of feeding. The Breeck
feeder may also be used. Some prefer tube feeding. Whatever

method is chosen, the feeding must be done slowly.
Most physicians prefer that no food shall be given the premature
infant for the first twelve to twenty-four hours. Water should be
given, however, in order to make up for the loss through evapo-
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ration. The premature infant should receive liquid, including the
milk, to the amount of approximately one-sixth of its body
weight each day. The infant will do exceptionally well if it main-
tains its body weight for the first two or three weeks. Usually there
is a loss the first week.

In case mother’s milk cannot be obtained and artificial feeding
must be resorted to, the physician will, of course, prescribe the feed-
ing in detail. There are many types of formulas used. A goodly
number use powdered milk, diluted and modified, while others prefer
dilute protein milk.

After the first day, regular hours of feeding must be estab-
lished. This, of course, must be determined by the physician, the
hours varying between two and four. There seems to be a tendency
on the part of the medical profession to adopt the less frequent
feedings, especially with the stronger of the premature infants,

J. CARE AND PREPARATION OF INFANT FOOD

The day's supply of food should be made up at one time. If
boiled milk is to be used it should be boiled for one minute, then
cooled as quickly as possible and when cool mixed with the other
ingredients (also cold). The food should then be put into the bot-
tles—one bottle for each feeding—according to the amount de-
manded by the age of the child. The bottles and the rubber nipple
must be kept absolutely clean. In the first place, these articles
should be selected with care. The bhottle should have no decided
“shoulder” to make cleaning difficult. The nipple should be of the
best rubber. The bottle should be cleansed by first rinsing with cold
water, then washing in hot scapsuds and then boiling in plain water
for five minutes. On cooling remove from the water, plug with
sterile cotton or cover the mouth with clean paper (held down by a
rubber band). Keep covered until ready to fll.

If possible, wash the hottle and nipple immediately after using. Do
not allow milk to stand in the bottles until sour; if this does happen,
double precaution must be taken in the cleaning and sterilization
thereafter. Nipples should be thoroughly washed in soapsuds and
boiled in plain water five minutes. They should then be put away
in a dry sterile towel or in a clean, dry covered receptacle until ready
for use.
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K. PROPRIETARY FOODS
The use of proprietary foods, unless prescribed by the physician,
should be discouraged, since they are expensive and usually possess

ot ] : % il TN EESH
Courtesy of Children’s Hospital of the Mary

Drexel Hame
Fi6. 51.—Device used for sterilizing bottles by heat.
no points of advantage over the plain cereal flours or various sugars,

already described. They are usually altogether too high in carbo-
hydrate to serve as a single article of diet for the growing child.
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Children fed upon these proprietary foods often are apparently very
healthy for a time, usually being considerably overweight, but later
develop rickets or some other nutritional disturbance. There are
some preparations which attempt to closely approximate human milk.
One of these is Synthetic Milk Adapted (S.M.A.) by Gerstenberger.
Skimmed cow’s milk is diluted with water, and potassium salts and
lactose are added. Special fat is added, some of it in the form of
cod-liver oil. The caloric value is 20 calories per ounce. S.M.A. is
sold in both powdered and evaporated form. Unless the proprie-
tary food is of known composition and is used in proper pro-
portion with cow's milk, it is very unwise to depend upon it.

SUMMARY AND REVIEW

1. A baby deprived of mother’s milk does not have as good a chance
of living as one which 1s breast-fed. Why?
2. From the first to the twenty-fourth week of life a baby’s con-

sumption of milk increases from 10 grams per day to 1000

grams. What are the equivalents in ounces? What will a 2-
months-old baby consume? A 3-months-old baby?

3. If a baby must receive artificial feeding, cow’s milk is the best
substitute for mother's milk. 'Why? Why should it be modified,
and how?

4. A baby should double his birth weight in five months and treble
it in twelve months, What is the average gamn per week? What
variations in height and weight may be expected in a 9-months-old
boy? Girl?

5. It is important to know that a hottle-fed baby's diet is adequate.

What are the essentials?
6. During the first three months of life the caloric requirements are

48-45 calories per lb.; during the twelith month 39 calories.

Why should the fuel value decrease as the baby grows older?
(See chapter in Energy Metabolism.)

7. Rose suggests a simple plan for modifying cow’s milk to meet the
infant’s needs. Describe it.

8. Regularity in feeding is an extremely important factor in estab-

lishing health habits in the infant. Jeans and Rand recommend
7 feedings for the first two weeks, 6 from one month to the
fourth, and 5 feedings from the fourth to the sixth month. How
many ounces of cow’s milk are allowed per day during each of
these periods?
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9. The baby should ordinarily be weaned by the ninth month. By
that time he should be taking in addition to cow’s milk the fol-
lowing supplementary foods: cod-liver oil, orange or tomato
juice, cereal, toast or bread, vegetable purée, fruit purée, and
possibly egg yolk. In what order should they be added and at
what time?

10. Canned milk is sterile and contains all of its original nutritive

qualities, except vitamin C. How may this deficiency be over-
come? How may it be prepared for baby feedings?
I1. Dried milk is frequently prescribed in infant feeding. How is it

prepared and used in formulas?
12. Acid milk is often given in digestive disturbances. By what

methods 1s it prepared and why is it effective?
13. Protein milk is prescribed in cases of diarrhea. How is it made?

Can it be obtained commercially ?

14, Some infants are allergic to milk. What substitutes would you
recommend 7

15. An undernourished child will probably require a richer feeding

than the normal infant. How may this be accomplished ?

16. The premature infant has little chance for life if it must be
artificially fed. Sometimes the bahy is too weak to nurse. How
may this difficulty be overcome? What must it have beside food ?

17. A day's supply of baby food should be made up at one time, and

placed in bottles—one for each feeding. How may the food,
the bottles, and the nipple be made safe?
18. Proprietary foods are usually expensive. Are they necessary?

Advantageous ¢
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CHAPTER 14
NUTRITION THROUGH THE PERIOD OF GROWTH

A. DIET FOR THE ONE-YEAR-OLD
B. THE SECOND YEAR
MEAT IN THE CHILD'S DIETARY
C. PSYCHOLOGY OF FOOD HABITS
D. NURSERY SCHOOL AGE
E. ELEMENTARY SCHOOL AGE
F. HIGH 5CHOOL AGE

A. DIET FOR THE ONE-YEAR-OLD

The modern infant at the age of one year, if he has been brought
up according to the routine methods generally accepted, will have
tripled his weight, his digestive system will be in good working
order, and he will be able to take without trouble the new foods to
which he must be gradually introduced.

This introduction is now begun earlier than was formerly the cus-
tom. As was mentioned in the last chapter, some pediatricians begin
the food education of a child earlier than do others. Whatever the
plan of the first year of life has been, by the time the first year is
campleted, the child should be taking the following foods:

One quart of warm cow’s milk undiluted, two or three tablespoon-
fuls of orange juice, two or three level tablespoonfuls of cooked and
strained cereal, two or three level tablespoonfuls of strained vege-
table pulp, one-half to one egg yolk, a picce of crisp toast or zwie-
back or stale bread to chew. Stewed fruit pulp made by pressing
cooked fruit through a sieve may be substituted for a part of the
orange juice or may be added to the above diet, especially when con-
stipation is to be combated, in which case prune pulp is especially
desirable. A cereal should be served at least once a day to all chil-
dren. Frequently it may be served twice a day. A variety of cereals
should be used in order that the child may learn to take a varied diet,
but preference should be given to the whole grain preparations, such
as oatmeal and whole wheat cereals. Many authorities feel that the

cereal should be strained until the child is a year and a half old.
155
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Bread, at least twenty-four hours old, should be used, never the
fresh bread. The bread may be toasted in a slow oven until crisp.
Some hard bread is needed to give exercise to the jaws for the de-
velopment of the bones and muscles of the jaw. Dentists believe that

Courtesy Utah Agricultural College

Fig. 52—Skull of six-year-old child. Permanent teeth formed in
jaw, ready to displace first set.

this is highly important, not only to give proper shape to the face
but to develop the teeth as well. After the teeth have come, the
hard food is still needed to keep them in good repair. Whole wheat
bread possesses more iron, more vitamins, and more cellulose than
white bread, and it should be used for part of the supply.

Fruit should be a part of every child's diet. It should he served
at least once a day and preferably twice. At first the juices only
are used; later the pulp, and still later the mildly acid fruits such
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as pears, peaches, and baked apple (excluding the skin), may be
given. Raw scraped apple may be given also. Seedy fruit, like rasp-
berries and blackberries, should be avoided until the child is four
or five years of age. DBananas may be served baked or raw, if only
very ripe bananas are used and if they are mashed or rubbed through
a sieve. Additional fruit is a good preventive of, and remedial agent
for, constipation.

The use of vegetables should be continued throughout the grow-
ing period for the vitamins and the mineral matter—both necessary
factors of safety in the child's diet. It is important that they be
cooked in such a way as to conserve these constituents, using a small
amount of water to insure concentrated juices without prolonged
cooking. These juices should be served with the more solid part
of the vegetables,

The potato is an important vegetable and should he served once
or twice a day from the time the child is a year old, or even younger ;
the potato, however, should never be allowed to take the place of the
green vegetables. The potato is valuable for its alkaline salts, and
also as a source of vitamin C, which is only partially destroyed by
the cooking process. It is also an economical source of calories
needed to make up the total food wvalue. A mealy baked potato
should be given at first; later a potato boiled in its skin may be given
occasionally for variety, After the second year it may be mashed,
but the baked potato is the form in which it should be served most
frequently even then,

B THE ,SECONDYEAR

By the beginning of the second year, cooked whole eggs are a part
of the regular diet. If hard-cooked, only the yolk should be served.
Butter and cream, representing the more concentrated milk prod-
ucts, should be added gradually to the diet as there is increasing
demand for calories. Very small amounts of butter may be served
on bread or potatoes from the twelfth month on. Heavy cream
should never be given young children. What is known as top milk
may be used for a child’s cereal, the remainder of his daily quart
of milk being taken as a beverage or used in the preparation of other
dishes.

The “natural desire for a sweet” is not always as natural as is
popularly believed. Children who are given concentrated sweets,
such as candy and excessive amounts of sugar, soon acquire a taste
for them at the expense of a relish for the plain, essential foods
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such as the cereals, vegetables and milk, while children from whom
the sweets have been withheld rarely develop a so-called sugar
craving. Sweets and sugar, however, should not be withheld entirely.
The sweet fruits such as figs and dates may be served frequently,
steamed or stewed. Cooked fresh and dried fruits make excellent
desserts. Small amounts of sugar may be used in the making of
custards, rice pudding, cornstarch pudding, bread pudding, junkets
and gelatin desserts beginning the second year. Later, ice cream
and milk sherbets may be served, providing they are known to have
been made from clean, wholesome ingredients and under sanitary
conditions. Still later on, plain molasses cookies, gingerbread and
sponge cake may be given. Rich butter cakes should have no part
in a small child’s diet. Pastry should also be avoided. Sugar in a
sticky form, such as taffy, sweet cookies and pastry, is believed to
be particularly harmful to the teeth, as small particles of these foods
become lodged between them and may cause dental caries.

MeaT 1IN THE CHILD'S DIETARY

Meat is sometimes served to very small children. There is some
difference of opinion regarding this practice, but when milk and eggs
are so ecasily available, the use of meat seems unwarranted unless
these foods are not well tolerated. Concerning this, Rose ! says:
“When the functions of foods were far less well understood than
they are today, more emphasis than the facts justify was placed
upon meat in the young child’s dietary. We now know that a diet
of whole wheat bread and milk with no other additions but a small
amount of table salt will not only support growth of experimental
animals through as many as twenty-one generations, but the last mem-
bers of the family will be more vigorous—larger and stronger than
the first generations. On a diet of bread and meat there is good
growth for a period corresponding to about two years in the life
of a child but after that the animals decline in weight, become
wretched in health, and if not put on a better diet soon die. There
is never any second generation. On egg and bread there is nearly
as good growth as on milk and bread, and a vigorous second genera-
tion can be obtained. Such experiments have made very clear the
relative value in the diet of these different foods. Since meat is of
no special value for growth when the diet is adequate in protein (as
it will be with a good supply of milk) there is not much room for it

1 From Rose, M. S.: Feeding the Family. Dy permission of The Macmillan
Company, publishers.
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in the diet of the young child after suitable amounts of vegetables,
fruits, eggs and cereals have been provided, and there is danger
that meat, with its high flavor, will make these blander foods seem
less attractive, just as sugar tends to do.

l'hnfugmpl;"l.;y D 5 n}- =
Fig, 53.—Note the sturdy body and the natural, erect posture of this child,
age seventeen months.

“Besides the fact that meat lacks calcium and vitamins, so essential
to growth, it is more liable to intestinal putrefaction than milk, and
hence is a less desirable source of protein, for the products of putre-
faction have a deleterious effect upon health. The tendency to pro-
duce them appears to be greater in the young child than in older
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persons, children of three or four showing more signs of putrefaction
on a diet of which meat is a regular part than do children of six,
and these in turn more likely to do so than children of eight. Milk
feeding will cause the signs of putrefaction to disappear, so the
advantage again is decidedly with milk.

“It used to be thought that meat was essential for protein and also
for iron. Now we know that milk proteins are equally efficient for
growth and that so-called ‘milk anemia’ is not due to anything more
than a lack of copper and some additional iron, which can be supplied
in green vegetables, certain fruits such as apricots and pineapple, egg
volk, and whole wheat bread, which are so valuable for other reasons.

“When an arctic explorer lives on ‘nothing but meat’ it is worth
while to remember that he is first a full grown adult and has no
marked need of the growth-promoting factors upon which emphasis
must be laid in childhood, and second that his so-called meat diet
is not steaks, roasts, and chops as ordinarily eaten, hut a diet with a
moderate amount of protein (120 grams or so per day) and the rest
fat, derived from liver, kidney, and other parts which contain the
vitamins essential even to adult health.

“If the traditional feeling that meat has special virtues cannot be
overcome iay consideration of scientific facts, the substitution of a
little liver is a guocl way to appease the Moloch of tradition! A small
amount of meat, superimposed on an excellent diet, will do no harm,
but one further point regarding any extensive meat consumption by
young children is perhaps worthy of mention. The stimulating ex-
tractives in meat, which may be quite useful to a jaded adult, should
not be used to whip up the sensitive growing organism, which when
healthy is far better off without stimulants of any kind. The two
chief advantages of meat are that it requires mastication and exer-
cises the chewing apparatus, and that it is one more good source
of iron. But, as already shown, dry bread makes excellent chewing
material, with none of the disadvantages of meat. Excepting the
point in regard to mastication, what is true of meat is true of beef
juice. Its use is best restricted to babies who for some reason cannot
have an adequate supply of milk, egg yolk, liver pulp, and fruit juice,
or who are sick enough to need a stimulant. The chief merit of meat
broths seems to be to induce the eating of ceredls or vegetables which
may be cooked in them, and this can be usually accomplished in some
other way. DBroths almost inevitably limit the amount of milk taken,
and do not seem in any way to justify the regard in which they have
been held in the past as a food for children. It appears unkind to
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put a busy housewife to the trouble and expense of making them
when there is so little to be gained thereby.”

Checking the Food Intake. Unless the child’s weight is within
normal limits, it is advisable to check the caloric intake occasion-
ally. For this purpose, the following table * is given.

FOOD ALLOWANCES FOR HEALTHY CHILDREN

Age Calories Per Day
Years Boys Girls
Under 2 000-1200 900-1200
2-3 1000-1309 980-1280
i~ 1100-1400 1060-1360
45 1200-1500 1140-1440
5-6 1300-1600 1220-1520
6-7 1400-1700 1300-1600
7-8 1500-1800 1380-1680
8-9 1600-1900 1460-1760
9-10 1700-2000 15501850
10-11 1900-2200 1650-1950
11-12 2100-2400 1750-2050
12-13 2300-2700 1850-2150
13-14 2500-2900 1950-2250
14-15 2600-3100 2050-2350
15-16 2700-3300 2150-2450 _
16-17 2800-4000 2250-2600

C. PSYCHOLOGY OF FOOD HABITS

It is highly important that children be allowed to eat in quiet and
peace. For this reason they are often served apart from the older
members of the family. Tension and unpleasantness during the meal
hour will often destroy the child’s appetite and quite frequently
cause indigestion. The meal hour should be one of the pleasant
occasions of the day. It not only gives the mother an opportunity
for visiting with her child, but may be the opportunity of implanting,
through the child's imagination, seeds of respect for good food and
desirable habits of eating (manners as well as food tastes).

The child whose appetite is meager will best be served by having
one dish at a time placed before him rather than the whole meal.
The child has a “single track™ mind and should, therefore, not have
his interest in one food distracted by others, especially when they
are more attractive or alluring. Children usually prefer to take one
food at a time rather than to mix them. The foods should at least
be served in courses, each one being a surprise, Children are great
imitators ; they often partake of food simply because “Daddy” or

_*Gillett, Lucy: Food Allowances for Healthy Children. New York: Bulle-
tin Association for Improving the Condition of the Poor, 1917,
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“Mother” does. Parents should, therefore, set a good example by
including in their own diets foods known to be essential for good
body building. Unfavorable comments regarding wholesome foods
should be strictly avoided.

A mother is often overly anxious about the child’s food and dis-
plays this anxiety before him, A child's appetite may of course
vary just as does that of an adult; because he does not drink his full
quota of milk at one meal is no sign that the lack may not be made
up at the next one. There is much virtue in expecting the child
to eat the things set before him. A child who is scolded and made
to feel that he is being coerced into eating certain food is sure not
to want it and will more than likely fight for his “rights.” Undue
nagging is undoubtedly responsible for many of the so-called “food
problem children.”

If a child must be trained to learn to like some unfamiliar food,
this should come at the early part of the meal while he is still hungry,
and the food should be given in very small quantity. The child
may be given to understand that the tasting of the food is prerequisite
to the rest of the meal. If the child is properly trained in his food
habits from the beginning this will rarely be necessary. Bribery is
usually bad psychology, since a child soon learns to put the food in
the same classification as medicine or some other very unpleasant
association. Firmness and tactfulness on the part of the mother
are never more necessary than at the child’s meal time. As stated
above, the most effective plan is to expect the child to eat the food
that is set before him. Mothers who carry through successful food
programs must have faith in their ultimate success,

D. NURSERY¥ - 5CHOOL AGE

The fact that children who have been started badly in regard to
their food habits can be taught to form normal habits in nursery
schools, shows that it is seldom necessary to consider even a stub-
born case of food prejudice hopeless. The association with, and
the example of, other children at meal time will often solve the
problem. In all nursery schools the education of the child to form
the proper eating habits is considered one of the most important
duties. Some schools of this type take children at an early age
and carry them on until ready for the elementary school. While
the day nursery cannot, with its limited and less highly trained
staff, attack the food education problem as thoroughly as does the
nursery school, there has been great improvement in the methods

ICINSTITUTE AND STATE UNIVERSITY



Courtesy U. 8. Bureau of Home Economics

Fig. 54—A well-built three-year-old child.
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used in many of these nurseries during the past few years. The
children are often given and taught to eat a well-balanced meal at
the noon hour and are usually given cod-liver oil during the morning.

E. ELEMENTARY SCHOQOL AGE

When children reach the elementary school age their reaction to
new conditions depends largely upon their previous training. If

INCREASE IN WEIGHT
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Fra. 55.—Growth records of twelve-year-old children showing the value of
wheat germ over the starchy part of the wheat grain.

they have been taught not to accept any food away from home,
they may be able to resist the sweets offered them by other children
between meals. A further aid to the establishment of this resistance
is the mid-morning milk lunch which is offered in some schools.
Since the excitement of new conditions will sometimes interfere with
digestion and appetite, especially if a fear of being late is developed,
it is important that there should be plenty of time for leisurely eating
of breakfast, and lunch also when there are two school sessions. It
is sometimes advisable to provide a mid-afternoon lunch, especially
for the underweight or nervous child. This should consist of milk
with crackers or ready-to-eat cereal or fruit. The public health
nurse, particularly if she makes family wisits, can often influence
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the mothers of undernourished children to exercise care in the selec-
tion and preparation of proper food. Vitamin rich foods, such as
wheat germ and cod-liver oil, may be recommended. It goes without
saying that food, besides providing adequate nourishment, should be
simple and given at regular intervals,

During the elementary school age the majority of children attend
two sessions at schools near enough their homes so that they can
return to them for the noon meal. In cases where this is not possible
there should of course be some arrangement for the service of at
least one hot dish at the school.

Almost all modern schools examine the pupils at regular intervals
to determine weight and any physical defects. The correction of
defects, especially dental defeets, will often improve the condition of
a child suffering from undernourishment. While weight is not a
perfect criterion for health, since heredity and race have an influence
on individual differences, such as type of build, nevertheless any
child who is much under or over the average weight for age and sex
should be studied carefully, The American Child Health Association
has adopted a new index of nutritional status for children from seven
to twelve years of age, inclusive, in which measurements of arm girth,
chest depth and hip width are compared in order to check the amount
of muscular and fatty tissue in relation to body build,

F. HIGH SCHOOL AGE

During the high school period, when pupils often remain for the
two sessions, a lunch room with cafeteria service is usually provided.
There should be some supervision of the choice of food made by the
pupils. Interest in this may be aroused by class work given hy
the home economics teacher or the classroom teacher. The school
nurse may also emphasize the importance of the choice of proper
food through her talks with the pupils. The spending of lunch money
for desserts and candy, rather than for a balanced meal, should be
discouraged.

Growing girls and boys both need a large amount of food through
the adolescent period, for research has shown that the basal metab-
olism is greatly increased during this period. The appetites of the
boys usually need no stimulation. Girls, however, often suffer from
loss of appetite during this period. The importance of their home
breakfast, as well as their lunch at school, should be stressed. The
girls should be shown the necessity for a liberal supply of iron which
may prevent the anemia to which young girls are often subject.
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The girls who are attempting to reduce, or to keep thin, may often
be made aware of the importance of choosing plenty of milk, vege-
tables, and fruit by being shown their good effects on the complex-
ion. Girls should be made to realize that underweight may be a
serious thing, since in the young not only is growth retarded and
efficiency impaired, but resistance to disease is reduced. It has
been found that despite the general decrease in tuberculosis, its in-
cidence has increased in young women between fifteen and twenty-
four years of age. Physicians are inclined to attribute this condition
to the recent fad of slenderness.

SUMMARY AND REVIEW

1. At one year of age a child’s diet should consist of (1) 1 quart

of milk, (2) 2-3 tablespoonfuls orange juice, (3) 2-3 tablespoon-
fuls cooked cereal, (4) 2-3 tablespoonfuls vegetable purée, (5)
15-1 egg yolk, (6) 1 slice stale bread or toast. Can you suggest
a substitute for the orange juice? When is it desirable? How
often should cereal be served and how prepared? Are all cereals
alike in their nutritive qualities? For what purpose is bread
given? What kinds of {ruit are allowed? What kinds of vege-
tables should the child be given, and how should they be pre-
pared?

2. By the second year, egg, butter, cream, and simple desserts may

be added. For what purpese? What are some of the appro-
priate desserts?
3. Meat, according to Rose, is not only unnecessary in the diet

of a young child but tends to supplant essential foods. What

reasons are given for this conclusion?

4. If a child's weight is below normal, the caloric value of the food
consumed should be checked. How many calories should a boy
of two years consume? A girl of two years? A boy and girl of
ten years? A boy and girl of seventeen years?

5. The psychology of handling children is a very important factor in
the feeding of children and in establishing good food habits.
How would you induce a child with a small appetite to eat
sufficiently? How would you teach him to eat a food for which
he has shown no relish?

6. The nursery school is an excellent place for sending children
to be trained in good food habits. Children imitate readily and
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10.

therefore eat what others are eating, Could the same principle
be used in the home?

. Children in the elementary school should be given their meals

early and started to school in plenty of time to avoid the fear of
being late and thus cause nerve strain. What provision should
be made for those who do not eat sufficiently before leaving
home? For the undernourished child? How may the nurse
assist in the problem of the undernourished?

. The high school cafeteria should provide an educational program

or m some way supervise the selection of foods. Does the
school nurse have a responsibility in this matter ?

. Underweight in the young may be a serious thing, as not only is

growth retarded and efficiency mmpaired, but resistance to disease
15 reduced. What infectious disease has shown an increase
among girls and young women over that of the general popu-
lation ?

Boys and girls in the adolescent period requite a large amount
of food. Why?
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A. FOOD IN RELATION TO COST

The initiation of a health program by federal, state and city
authorities and by private welfare agencies has had a noteworthy
effect upon both urban and country life during the past few years.
Nursing service which, once upon a time, was largely for curative
purposes has found a larger field in prevention of illness. The
nurse is now called upon not only to promote hygienic living condi-
tions but also to advise in regard to all conditions which promote

better health. She is often asked to advise a family which must
168
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live on a low income or which must depend on relief to expend the
amount set aside for food in such a way that the convalescent
patient or the undernourished child may be provided with the neces-
sary diet without depriving the rest of the family of food essentials.
For this reason she must have, in addition to many other qualifica-
tions, some knowledge not only of the relationship of a proper
choice of food to health but also of its relative cost.

During the last few years the demands for such information have
increased greatly. Many organizations have one or more nutritionists
on their staffs who work in codperation with the nurses in their
field of work. It is important, however, for the public health nurse
herself to have some knowledge of what constitutes a suitahle budget
for families with moderate or low incomes. The cost of food in
relation to its nutritive qualities will be of vital concern because
when the family has a small income, food is by far the largest item
in the budget; and the smaller the income the greater will be the
proportion which must be spent for food. In helping the family to
spend the earned income or the relief appropriation, racial differ-
ences in taste which are responsible for ingrained food habits must
of course be considered, although such racial habits often complicate
greatly the making of adequate dictaries on the income available.

B. REQUIREMENTS OF AVERAGE FAMILY OF FIVE

The average family of five will require from 12,000 to 15.000
calories per day, depending upon the ages of the children and the
type of work in which the older members of the family are engaged.
The caloric requirement is of course but one of the many essen-
tials of good nutrition, as food to be adequate must furnish material
for growth and repair of the body tissue, for regulating body
processes and for the general protection of health.

CEREALS

Decause of their low cost, cereals will naturally be depended upon
for a larger proportion of the calories than is the case when the food
budget is liberal. At least half of the cereal calories should come
from the whole grains which contribute more vitamins and minerals
than do the refined grain cereals. The relatively large amount of
protein, which is present in all cereals, is of course an asset when
protein-bearing foods such as meat are necessarily limited on account
of their costs. Although fuel must be used in their preparation at
home, cereals such as oatmeal, cornmeal and ground wheat cost con-



WEEKLY Foop Orper ror A FAMmILY oF Five
(MINIMUM ALLOWANCE)

Food

Milk, equivalent of 21 quarts
Bottled LRI P e e e

Cheese, American

| 0 D~ e

Vegetables—33 1bs.

Fresh—spinach. .. ..oiiiviineis
cabbag®) Lol e oo
carrots, beets, and turnips ..
ORHONE s oty Ay
PGLATEES |\ - ;... SSRGS

Canned—tomatoes (No, 2 can) .

Dried—peas or beans ............

Fruit—6 Ibs.
Fresh—aoranges, bananas, and apples
Dried—prunes, figs, or raisins ...

Bread and Cereals—21 1bs.
Bread—white and whole wheat ..
Cereals Lo asiiennc T e e
o i B P L T R o
Macaroni and spaghetti ..........

Fats and butter—314 lbs.
b T e e e TR R
|2 L A e e e P et
A T i o o e r e

Sugar and sweets—316 1bs.
L T vt roa) oF e e S e o eemnte
Motagens S s s

Miscellaneous

TR s Caatls b s R e S

..............
......................

Calories

11,150 calories daily
78,050 calories weekly

Quantity Calories
LA 5 o A S PR (P 14,175
A | L ) 800
L L R e i 900
4 1bs.
SR } ..................... 3,600
2 1bs. |
; 'Es' | R 600 ?
Ibs.
e } ........ 1,200 0,102
18 b | ) Ly 5472
2 CANS .,0veuennnn 230
BALYE 1. . ooalifannsl 1,600
g Ths/ oo il d Ao 1020 3 ... 3340
g (o1 A Y 2,320 -
I e S s 14,400
6 1Us. ? 1 . 28,800
AT v 14,400 j
11b. )
B pbs i 1,882
RS 3,488 . 12,570
LRSS 7,200
238118 ety 4,535 836
| G R 1,30 } S
14 1h. 564
15 1h.
18 1b.
79,687
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WEeEkLY Foop ORDER FOR A FaMmIiLy oF FIVE
(MORE LIBERAL ALLOWANCE)

Calories
T e s A T R MR T e B e o L SR 3,500
e £y e e e e e o o R e = 2,700
e s T e e E R P I G L ) 2,900
T OIS 205 ool e et te) i s sl erdras) L4 B AR e 1,950
RO AT 1o v vovsblrs s RS hs A A R S AT AR VAR bR A AR AT 1,800

Food
Mk chottled: coissrTir st s
B T e e e
WP e e e e s
Meat and fish—9 Ibs,
MBEE: 1o oo e e T
i Y it e R o B T
Vegetables—3724 1bs.
Fresh—spinach ... . oo laiea. v
cabbage o L0l mnns
TEHICE - /i e s
other green vegetahles ....
carrots, beets, and turnips ..
(0] 170} 5T SR I s ECTINRRIN QAR5 OV
potatees | s L), biveiiiel
Canned—tomatoes (No. 2 can)....
_ corn (Ne. 2can).i.0.. .
Dried—peas or beans \,....200. ...
Fruits
Fresh—oranges ... l.ui...esines
BENaras R .
1 applest N e
Dried—prunes, figs, raisios and
RPTICOLE oo v Thie e s b

Bread and cereals—23 Ibs.
White and whole wheat bread ...
[ S o s e S U
Macaroni and spaghetti ....... ...
el s T e e et i e

Fats—314 1bs.
Butter
Oil

------------------------

Sugars—316 1bs.
Sugar

--------------------------

Tea

12,850 calories daily
89,950 calories weekly

Quantity Calories
Ll e e e e e e 18.900
B4 ol S e A 1,200
Yok dow: cohis s mn e e 1,500
T o 5,400
3 Ibs. A :
2 1hs. 1
4 Ths. 830 )
1 head s ........
o
a . ...\ S00 -
2 Ihs. § y e | 9,625
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i et R 115
L CBla e daie e | IR

W 1.
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L 1 ........ 1532
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............ 1,160
1
)

2692
1 Ih.

141hs, .0 16,800

2 Ihe. ? . 31,200
T S 14,400

6 Ibs.

218 ennnnn... 6976 )

T S 18825 ... 12,458
B 3,600 §

2% Ihs verirnns 4,535 :
I 1,301 E 3,490
14 1h.

i -
15 b,
89,375
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siderably less than the ready-to-eat cereals. When more than a
minimum amount can be spent for food, the emphasis can be shifted
to a greater variety of fresh fruits and vegetables.

VEGETABLES AND Fruits

While vegetables and fruits must be included in all food allow-
ances, the cheaper ones which make practically the same contribu-
tion as the more expensive ones, must be chosen for the low cost
dietary. The use of certain vegetables in their raw form must be
stressed. Raw carrots and cabbage, for instance, compare favorably
with lettuce in their vitamin contribution. One of the most valuable
assets in the low cost diet is offered by potatoes because of their
vitamin, mineral and protein content, all of which count appreciably,
because of the quantity in which potatoes are eaten. Tomatoes, raw
in season and canned at other times, should be used throughout the
year, especially when citrus fruits are excluded on account of their
cost. In many parts of the country, bananas and apples are suffi-
ciently cheap to be used throughout the year even on a minimum
budget. Dried fruits, especially prunes and raisins, are usually
cheaper than fresh fruits. When the cost is the same, canned fruits
and vegetables may be used interchangeably with fresh products.

MiLk

Milk plays an important part in the family dietary even if there
are no children. When children are represented in the family it is,
of course, the first consideration. The fact that in this one food
we find almost all types of food essentials puts it in a class by itseli.
Fluid, evaporated and dried whole milk may be used interchangeably,
as dictated by the current price.

MEeaT

Meat, on account of its cost, must be used sparingly in all food
allowances. For this reason the leguminous vegetables, eggs when
cheap and cheese of an inexpensive type, should be provided in
fairly liberal quantity to make up the necessary protein, When
there are children in the family, some eggs should be allowed even
when they are expensive, because of their minerals and vitamins as
well as their protein content. Fish when cheap may replace meat.

FATs AND SWEETENING
Butter and other fats must be chosen with regard to their prices.
They help to make meals more mnteresting as well as to make up

Il TUTE AND STATE UNIVERSITY
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the required calories. This is also true in the case of sugar. Some
of the sweetening should be in the form of molasses on account of
its high mineral content.

C. PLANS FOR LIMITED ALLOWANCES

The plans for relief allowances on pages 170-171 have been used
successfully by the family welfare associations of New York City.
They have been prepared by the food committee of the New York
Nutritionists with Miss Lucy Gillett, of the Association for Improv-
ing the Conditions of the Poor, as chairman.

The cost of the first allowance will be slightly below or above
ten dollars a week, depending upon the section of the country and
upon the trend towards rising food prices which is general through-
out the country. The more liberal food allowance will cost about
three dollars more a week. If part of the bottled milk is replaced
by evaporated milk, the allowance m most communities may be

further cut.
SUGGESTIONS

Unsweetened evaporated milk may be used for cooking.

American and pot cheese are recommended as nutritious and in-
expensive.

The number of eggs may be inereased when eggs are inexpensive.

The price per pound for meat includes cuts of beef for stewing,
chopping, and pot roasts; lamb for stews; beef kidney and heart.

The price per pound for fish includes flounder, haddock, cod and
other inexpensive varieties in season.

Any fresh vegetables or fresh fruits in season may be substituted
for those listed above.

The most nutritious cereals are oatmeal, cornmeal, wheatena,
brown rice, barley, dark farina, and other whole grain products.

D. RACIAL DIFFERENCES?

One of the problems which the public health nurse will generally
be called upon to face is the matter of racial differences. Our
huge foreign population has come from all parts of the world with
a large variety of dietary habits and tastes quite as fixed as our

t Much of the material in this chapter was gleaned from “Foods of the
Foreign Born," by Bertha M. Wood, published by M. Barrows & Co., Boston,

1929, and “Food Customs from Abroad,” hy Charlotte Raymond, Mass. Dept.
oi Public Health.
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own. The food plans discussed in the early part of this chapter
may be used as a basis, but must be modified to meet the customs,
the religious regulations and the prejudices of the groups with which
the public health nurse deals. 1f she considers these with under-
standing and sympathy, her aid will be valuable not only when the
money available for food is the minimum amount but also when the
chief problem in the family is the adjustment to the living conditions

Fic. 56—Where coffee is not merely a beverage taken at meals but, as in
Arabia, an essential part of every sale or bargain, other food habits may be
expected to vary widely from our own.

of a strange country, Dietary problems among foreign-born families
are bound to arise on account of the fact that foods which have been
staples in their diet may now be expensive, while foods which have
been considered luxuries are comparatively cheap. Sugar and white
bread for instance are among the least expensive foods in this
country, while milk, vegetables and fruit are often comparatively
expensive. The public health nurse will often have an opportunity
to guide families of foreign extraction toward an adequate choice
of food.

The Immigrant in America. Upon examination of national
dietary habits, it is found that the majority of peoples of the peasant
class live sanely in their own countries, but on arrival in America
they find conditions so changed from those of their own land that
it is often difficult for them to make the necessary readjustment.

<ol
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Not knowing that one food is more valuable than another, or that
certain things are essential while others are pleasant adjuncts, they
are likely to choose their new diets unwisely.

Most of the immigrants who come to our shores are of the peasant,
or farmer, class, They have been accustomed to raising their own
produce, to having their own goats or cows for the production of
milk and the manufacture of cheese, their own chickens, ducks and
geese and their own fruit trees and vineyards. It is very difficult
for them to realize that milk, for instance, can possibly be worth
twelve to fifteen cents per quart, especially since they believe it to
be a drink and not a food. Many of these peasants are also accus-
tomed to goat’s milk and find it difficult to make the change to cow's
milk. Milk is, therefore, often one of the first foods upon which the
family plans to economize. The children are usually taught to drink
coffee or, possibly, tea in its place,

Most of our foreign population have, in their own countries, been
accustomed to cooking vegetables with meat; but, here again, the
price of vegetables seems exorbitant and therefore their use may
be reduced far below what is necessary for health. In the majority
of instances the great problem of the nutrition worker and the
nurse is to teach these people the value of milk and vegetables
in the dietary and to assist in planning the budget so as to cover
these two necessary expenditures.

The Social Worker and the Foreigner. At the same time, the
food must retain the essential characteristics of the national
dietary, particularly so as far as flavor is concerned. Foods must
be relished and flavor has more to do with this than perhaps any
other one factor. A foreigner should be encouraged to keep that
which is good in his native diet and to discard anything that may be
bad. This means, then, that the worker must carefully analyze the
foreigner’s dietary habits.

The success of the social worker depends to a large extent upon
her patience, perseverance and a sympathetic understanding of the
habits of a lifetime. It is largely a matter of individual work in
each household, as a foreign man usually objects to having the woman
leave the home to attend public gatherings; and the foreign woman
has, therefore, very little contact with the outside world and little
opportunity, obviously, to gain information in this new field. The
marked improvement in the foreign homes where the mother has had
the opportunity to learn to adjust herself to American foods and
customs shows instruction is one of the important phases of nutrition
work.
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While the opinion was once held that the stature of certain races
was due to climate, it is now generally believed that these racial
differences are chiefly the result of differences in food. Halt
further states that statistics show that Japanese children in the United
States, both boys and girls, are taller and heavier than those of
corresponding ages living in Japan; also that children of the suc-
cessful and prosperous Russian Jews—those who have become to a
considerable degree Americanized—are almost as large as those of
our native-born population; the children frequently being four or
five inches taller than their parents. No such results, however, are
seenn among the very poor, where the mode of life and food have
been little altered from those of their parents. While happiness, use-
fulness and even success in life are by no means dependent upon the
height and weight of the individual, a fine physical development is
always desirable. A frail body or habitual poor health is a serious
handicap in life. We certainly owe it to every boy and girl who
come to our shores to give them the opportunity to reach the
best physical development of which they as individuals are
capable and thus prepare them for the enjoyment and the re-
sponsibilities of citizenship under the American flag.

Jewisa Dietary Hasrrs
Probably one of the most difficult dietary problems for the social
worker is that of the Jew because of the many religious restrictions
which are applied to the diet. It is a well-recognized fact, however,
that no social worker can afford to ignore the religious ideas or
customs of a people, for confidence is the basis upon which all suc-
cessful social work rests,

The following description of the dietary laws of the Jews is quoted from
“Foods of the Foreign Born,” by Bertha M. Wood and published by M. Bar-
rows & Co., Boston, 1929; also from “Jewish Dietary Problems,” by Mary L.
Schapiro, Journal of Home Economics, February, 1919,

1. PROHIBITEDR FOODS

Prohibition of Animal Foods. Abseolute and partial prohibitions:

Unclean animals are absolutely prohibited. Clean amimals are all quadru-
peds that chew a cud and also divide the hoof. All others are regarded as not
clean.

Products of animals that are suffering from some malady or that have
died a natural death or had eaten poison are regarded as “terefah,” unclean,
and may not be used.

All animal foods which are not obtained by killing in the prescribed man-
ner and after adequate inspection by a duly authorized official may not be used.

Blood was regarded by the ancient Hebrews, and is by many primitive
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peoples today, as the vital part of the animal which must be given back to
God, Fish does not come under this category, possibly because it is a cold-
blooded animal.

Fish that have fins and scales—none other—may be eaten. This would bar all
shellfish, such as oysters or lobsters, as well as fish of the eel variety.

No scavengers or birds of prey are to be caten. These are regarded as
unclean.

The suet of ox, sheep, or goat is forbidden (not the fat)., Fat of birds
or permitted wild animals is not forbidden.

An ege yolk with a drop of blood on it is considered as an embryo chick,
and is forbidden.

II. PRESCRIDED MODES OF PREPARING FOOD

The following partial prohibitions are fully as important as the above:

After the proper cut of meat is securcd from the proper kind of animal
which has been slanghtered in accordance with Jewish Law, it is to be soaked
half an hour to soften the fiber and enable the juice or blood to escape more
readily when salted. (The pan used for this purpose may not be used for
anything else.) The meat is then thoroughly salted, placed on a hoard which
is either perforated or fluted, and placed in an oblique position, so as to
enable the blood to drain oft. It is allowed to remain thus for one hour,
after which time it is to be washed three times. The washing is for the
purpose of removing all the salt. This process is called Kosher and is re-
garded as very important.

Bones with no meat and fat adhering to them must be soaked separately,
and during the salting should be placed near the meat.

Chops and steaks may be broiled.

The heart may be used, but must be cut open lengthwise, and the tip re-
moved before soaking. This enables the blood to flow out more freely. Lungs
are treated as is the heart. Dlilt must have veins removed, The head and
feet may be koshered, with the hair or skin adhering to them. The head must
have the brain removed. This latter is used, but must be koshered separately.

To kosher fat for clarifying, remove the skin and proceed as with meat.
In preparing poultry, it must be drawn and the insides removed hefore putting
into the water. The claws must be cut off before koshering. The head must
be cut off. The skin of the neck must be either turned back or cut, so that
the vein lying between two tendons may be removed.

Seething a kid in its mother's milk is forbidden. This is the origin of the
prohibition against the cooking of the meat and milk together, or of the
eating of such mixtures. This rule is rigidly adhered to, and in its present
application necessitates the use of a complete double equipment of dishes and
utensils, Since this rule is regarded as one of the most important, one ean
understand why such sauces as butter sauces or white sauce are refused at
meals with meat. This rule occasions the home economics teacher considerable
trouble in planning menus.

Meat and fish should not be cooked or eaten together, for such a mixture
is supposed to cause leprosy. The mouth has to be washed after eating fish
and hefore meat may be eaten.

III. JEWISH HOLIDAYS

Sabbath: No food may be cooked on the Sabbath., This means that all
cooking for both days is done on Friday. This need has led to the develop-
ment of foods such as Sabbath Kugel or Sholend, Petshai, and many others.

Passover: During Passover week no leavened hread or its product, or
anything which may have touched leavened bread, may be used. This re-
striction holds for eight days. In every Jewish home a complete and most
thorough system of cleaning precedes this holiday. No corner escapes a
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scrubbing and scouring, lest a particle of leaven, or what is just as bad, a
particle of food which may have touched leavened bread, should be found,
A complete new set of dishes is used during the week. Cutlery, silver, or
metal pots may be used during this holiday if properly koshered or sterilized.
The usual method of doing this is to plunge red-hot coals into beiling water,
and then to immerse the desired utensils, These or any other Passover
utensils may be used after the holiday is over without re-koshering, but once
used without Passover precautions they are unfit for Passover use unless re-
koshered. In actual practice this means that in every orthodox Jewish house-
hold there are four sets of dishes—the usual set for meat and the set for milk
food, in addition to duplicate Passover sets. The Passover dishes are stored
away very carefully, lest some leaven come near them.

Because of the need for ahstaining from leavened bread during Passover,
many interesting dishes have developed, such as the Mazzah Klos (dumplings),
soup, cakes and puddings made of the mazzah meal. Almond pudding and cake
are very popular. Almost all of the food cooked during this holiday requires
the liberal use of shortening or fat, with great danger of a too liberal use far
health, as well as from the economic point of view. The fat generally used
is either goose or chicken drippings, or clarified beef fat other than suet.

Fast Days: (a) Yom Kippur (The Day of Atonement). No food or drink
may be had for twenty-four hours, (h) Fast of Esther. This precedes the
Feast of Purim and is now ohserved only by the very pious. The Feast of
Purim is universally observed.

Semi-Fast Davs: Eight days in Ab. For nine days no meat food may be
eaten by the orthodox.

A striking characteristic of the Jewish dietary is the richness of
the food, including pastries and cakes, foods rich in fats, and
preserves and conserves as well as stewed and canned fruits. Pickles
and “sours” are also used abundantly. No pork or pork products
are used. Meat and milk may not be served in the same meal
Butter, being a product of milk, may not be served with meat. Most
vegetables, therefore, are cooked with the meat. Cooked vegetables
are more often served in soup than otherwise. Borscht, a soup made
with “sour salt” (tartaric acid) and vegetables to which sour cream
is added, is a favorite dish. This limits the amount of vegetables
used, although the salad vegetables, lettuce, cucumbers, tomatoes and
scallions are served quite frequently, either plain or with sour cream,
Cereals, especially barley and buckwheat (kasha), are served as a
vegetable with meat or in soup, either in a meat stock or cooked in
milk.

Noodles and other egg and flour mixtures are used quite ex-
tensively.

Rye and whole wheat breads are well liked, as well as crusty rolls.

Dried fruits, as well as fresh, are used by those who can afford
them.

Fish is served quite frequently, especially cod, haddock, carp, sal-
mon, white fish, as well as the smoked and salted fishes—herring,
salmon and sturgeon. Gefiillte fish is a delicacy prepared in almost
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all Jewish homes. Chicken is considered almost an essential for the
Sabbath evening meal.

“In prescribing diets for the Jewish people, it might be helpful,
both to the person who prescribes and the patient for whom the diet
is prescribed, to remember that all their foods may be classified
under three heads: (1) meat or fish; (2) milk and its products;
and (3) neutrals. Meat and milk are never mixed. Neutrals
may be used with meat or with milk products, but never with both
in the same meal.”

Because milk in any form cannot be served with meat at the same
meal, Jewish children are often found underfed. It is, therefore,
necessary to teach the importance of milk and to insist upon the
children having milk between meals—preferably in mid-morning
and mid-afternoon. It is unfortunate, indeed, for these children
if milk is not served at schaol. The adults also need to be taught
to use simpler foods, to use less foods rich in fats and less conecen-
trated sweets and to use more vegetables.

Itacian Dierary Haprrs

The Ttalian immigrants who come from northern and central ITtaly
are chiefly farmers. Italy has much the same climate as that of
California, and consequently fruits and vegetables are there grown
in abundance and freely used. Goat's milk is used, especially for
the children. Cheese is also made from it and used freely. Eggs
are in common use. Macaroni is made in various forms and used
in many dishes, “maccheroni” being their national dish. Macaroni
is only one variety of what is called “pasta’ made from flour, dried
in the open air, and sold by the pound. Dark bread made from the
whole wheat is a standby. Olive oil or lard is used in various ways
in cooking. Very little meat is used by the average [talian. In
southern Italy, where fishing is one of the chief occupations, fish
is used extensively. Garlic and green peppers are used abundantly.
The food is more highly seasoned in southern Italy than in other
portions. Liquor of some kind is popular among Italians. Wine
is used almost everywhere, except in the north, where stronger
liquors are usually made and served.

The Tuscan and Umbrian peasantry live almost exclusively on the
“minestra,” which word is usually translated “‘soup,” made of vege-
tables with meat stock. On gala occasions noodles or rice are added
and grated cheese is always sprinkled thereon.

A typical Italian breakfast consists of black coffee, for adults,
milk for children and bread without butter, The noonday meal con-
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sists of bread, cheese and black coffee with perhaps one of the many
kinds of sausages or, if the meal is taken at home, fried eggs may
be served. The evening meal is the principal meal of the day, since
the family are often working in the fields or away from home at
mid-day. The menu at this meal is a little more varied, although it
usually consists of one dish. Meat or beans often serve as a basis.
The cooking of this dish is started in the morning. Later on, vege-
tables are added and still later macaroni and the fat, which may be
lard or olive oil. Polenta, a thick cornmeal mush to which tomatoes,
cheese or a bit of pork and garlic have been added, is another fay-
orite dish; bread and butter are served with this dish.

The Italian immigrant finds our coffee cheaper than in his own
country and it is not uncommon to find the children partaking of
this beverage in the place of milk., The Italian buys food in small
quantities, such as the breast of a chicken or merely one wing, using
such pieces to flavor a whole dish. As there are few refrigerators,
perishable food is never provided in great abundance.

The Italians have many kinds of cheese which are used freely.
They have, however, a strong aversion to American cheese and an
investigation conducted in New York disclosed the fact that when
Roman cheese cost $1.25 a pound, it was still considered such an
essential that in the poorest Italian homes, where the investigator
found them suffering from the cold and lack of food, it was still
being purchased in small quantities. A taste for sweets is, how-
ever, rapidly acquired in this country, the children eating a great
deal of candy between meals. This, together with too much coffee
and too little milk, is the most difficult phase of the nutritional prob-
lem among Italian children,

While the use of green vegetables and fruits in the Italian
dietary is very desirable, there should be encouragement in the use of
milk, coarse cereals, root vegetables and potatoes., Candy, between
meals, and coffee for the children should be discouraged.

Huxearian Dietary Hapirs

Hungarians seem to have less variety in their dietary than most
of the European nations. Rye bread is universally popular, almost
to the exclusion of other types. Little use is made of the cereals.
Wheat is used to some extent, chiefly, however, in the making of
noodles, of which there are many varieties. The Hungarians are very
fond of spice and use a variety of pickles. Liquor is used freely,
and is served at all meals.
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Porisa AxD Spavic DieTary Hamits

Meat is a prominent part of the diet of the Poles, the Russians
and other Slavie peoples; beef, veal and pork being used extensively.

Fic. 57.—Water carrier in Egypt emptying water
from a goat skin container into a customer's water
jar. Note 1I1c certain contamination of the water by
the hand of the carrier, which is held inside the
mouth of the jar.

Pork is the favorite meat and is made into a variety of sausages,
most of which are highly scasoned with spices. In their native
country much of the time during the winter is spent in hunting and,
therefore, game furnishes fresh meat at this season. Fish is used,
fresh in the summer time and pickled for the winter. Potatoes are
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used at almost every meal. The favorite fat is flaxseed oil. The
vegetables used are almost always cooked with meat. The coarse
cereals are cooked in milk but are rarely served with milk.

ArMENTIAN, Turkisa anp Greek DieTary Havits

The people of the Near East are an outdoor people. Most of them
are farmers, raising their own sheep, goats, cattle, chickens, ducks
and geese ; they produce their own grains and grow fruits and vege-
tables in abundance, Eggs, butter and cheese are also produced on
the farm. Lamb is the favorite meat of the Easterners. The food
is not highly spiced but is rich in fat. The fat is cooked with the
food and this serves in place of butter. Matzoon, or Yoghurt, a
sour milk preparation, is used almost universally by these people;
sweet milk is seldom used. Black coffee, in which the pulverized
bean is retained, is the preferred beverage.

Mexican Dierary Hanits

The Mexicans use freely of many varieties of beans, as well as
rice, potatoes, peas and some vegetables. Chili, a variety of pepper,
15 also popular. The chili plant is sacred to the Mexican, who is
supposed to be blessed in health if he uses it plentifully. The tomato
1s always prominent in Mexican cookery. Mexicans use little meat
and practically always cook it with vegetables. They have a strong
aversion to meat that is not perfectly fresh and slaughtered in the
approved Mexican style. Chili con carne is a favorite meat dish.
It consists of beef seasoned with garlic and chili peppers and cooked
with some thickening for two or three hours. Tamales are also
popular ; hominy and pork meat, highly seasoned, are rolled in corn
husks and steamed. A Mexican breakfast consists of chocolate,
bananas and rolls—sometimes the bread is omitted. A favorite
flavor used by the Spanish part of the population in the preparation
of their beverage, chocolate, is cinnamon, which is also well liked
in desserts and candy.

Porrucuese DietTary Hasirs

The dietary habits of the Portuguese are similar to those of the
Mexican. They use many spices and peppers with allspice and mace
as favorite seasonings.
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Cuinese Dretary Habrrs

The Chinese dietary is varied, consisting of eggs, meat, fish,
cereals and a large variety of vegetables. Many plants and weeds,
such as radish leaves and shepherd's purse, are used, as well as
various sprouts (bean, bamboo, etc.), that are usually not considered
edible in America. The soy bean is grown abundantly and some
thirty or more products are manufactured from it.

Rice is used freely and takes the place of American bread, par-
ticularly in southern China. In northern China wheat, corn and millet
seed are used in abundance. The millet seed (ground or whole) is
made into cakes or a thin mush, the latter Leing the form in which
it is given to children.

The quantity of meat eaten is small and it is usually served with
vegetables. These are cut into small uniform pieces in conformity
with an ancient law laid down by Confucius, the philosopher, specify-
ing that food should not be eaten unless it had first been chopped or
cut into small pieces. Pork is the chief meat of the poorer classes.
Lamb may be substituted for pork, but beef is more or less sacred.
This religious belief has eliminated milk almost entirely from the
Chinese dietary and, with few exceptions, the ordinary Chinese
child and adult rarely tastes cow's milk, Buffalo milk is used to
some extent in certain parts of China; but as this has a very strong
flavor the American child who is brought up in China is usually given
canned milk unless, perchance, the family is located near a large city
where a herd of American cattle may be maintained.

The Chinese use practically every part of the animal as food
(with the exception of the hair and bones) ; even the brain, spinal
cord and the various internal organs, as well as the skin and blood,
are utilized. Coagulated blood is sold on the market in pieces similar
to liver and, since this is one of the inexpensive foods, it is used
freely. Fish and shellfish are also in common use. They are sold
alive, for the Chinese have a strong aversion to dead fish and con-
sider them unfit for food.

Eggs, including hen, duck and pigeon eggs, are used in abundance.
The Chinese prepare what is known as fermented eggs which are
much relished by them, as well as other types of “preserved” eggs
which are eaten much as we in this country eat “‘sweets.”

E. MALNUTRITION

In whatever field the public health nurse works, she will be called
upon to advise in regard to the problem of the undernourished child.
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Although poverty is known to be a contributing cause of mal-
nutrition, careful surveys show that no class is immune and that
in some localities children of the well-to-do have been found
to be undernourished to a greater extent than children of the
poor. Other studies have found that the children of the city show
a higher health score than the children of the rural communities, due
no doubt to the fact that the children of the city have the advantage
of medical supervision in the schools,

Dr. Holt states that “the nutrition of the child is dependent upon
three factors: the character and quantity of his food; his general
hygiene ; and his inheritance. The last mentioned we cannot influ-
ence, but the other two it is quite within our power to direct and
control. The problem of the nutrition of the child then is a soluble
problem to a very large degree.”

Symptoms of Malnutrition, Blanton® of Wisconsin, with the
Army of Occupation, made observations on 6500 children in Trier,
Germany, in a large percentage of whom he found malnutrition in

rarying degrees.  Holt* summarizes his report on the symptoms
noted among these children as follows:

“(1) Lack of energy; they were easily fatigued mentally and
physically ; would often fall asleep in school; (2) inattention; it
was difficult to hold their minds to any subject even a few minutes at
a time; (3) poor memory; closely associated with inattention, for
instance it took the children thirty minutes to memorize a few lines
which ordinarily could be done in half the time, and it seemed almost
impossible to remember arithmetic; (4) slow comprehension: as one
teacher put it, ‘it takes the children longer to think’; they found it
difficult to follow explanations; (5) unusual restlessness ; the children
could not sit still, they either wanted to talk or giggle or whisper and
it was difficult to maintain discipline, and misbehavior was common.”

A number of surveys have been made which show that mentally
retarded children, that is, children below the average grade for
their age, are usually below weight and height for their age.
This, of course, does not apply to the true mental defective, although
there is no doubt but that some children have been classed as mentally
defective when their retardation was merely a matter of malnutrition,

Current Interest in Child Nutrition. The health education
and nutrition programs which have been established by the public
schools, city health departments, and private clinics have been in-

2 Blanton : Mental Hygiene, 3: 343, 1919,

3 Holt, L. Emmett: Food, Health and Growth. By permission of The Mac-
millan Company, publishers.
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strumental in the last few years in establishing the fact that good,
general nutrition provides resistance to disease. School physicians
and nurses in many places have been brought to the realization that a
health education program is as important as immunization to
contagious disease.

Health education programs are being carried out in a variety
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Fia, 58.—Malnourished boys, 14 to 16, who were refused their working
o # 4 + S b
papers on account of poor physical condition.

of ways. Many experiments have been tried and have contributed
to our understanding of the problem, until today most authorities are
agreed that the problem of malnutrition will be solved only by
the education of the parents as well as the child. They are also
agreed that health education of the child must be part of the
regular curriculum conducted by the grade teachers under the
direction of the supervisor of health education, with the cobperation
of the doctor and school nurse. The problem is being approached
now from the positive rather than the negative side. The day of
the “nutrition” classes for undernourished children is over, except
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as a supplementary measure to the instruction in health building,
which is given to all children alike. The nutrition classes were of
inestimable value in drawing the attention of the community to nutri-
tion as a health factor, but they have been, in most places, super-
seded by an organmized plan for the health education of all
children,

Where should this instruction begin? It should begin with the
education of the mother before the birth of the baby. The pre-
natal clinics are doing their part in this, but the training will not be
complete until we have a new generation of mothers who have had
“health education” throughout their school life. In some prenatal
clinics, classes for the mothers are held where they are taught the
reasons for proper diet, exercise, and other factors of health.

Rest and Nutrition. Other factors besides inadequate foods and
physical defects which may be primary or contributing causes of mal-
nutrition are lack of sleep and overexertion. Children need long
hours of sleep in well-ventilated rooms.

All forms of excitement before retiring should be avoided, both
on account of the hours stolen from sleep and on account of the
nervous stimulation which may interfere with sleep after getting
to bed. Children are often allowed to remain up until a late hour
at night, the parents frequently taking them to a “movie” or some
other form of entertainment, little realizing that one of the most
important foundations of good health is regular hours for sleep
as well as regular hours for feeding. Many people do not realize
that children need from fourteen to sixteen hours of sleep during
the first two years of life and from twelve to fourteen hours
until six years of age, and ten to twelve hours in the early
school age. It is a wise plan to see that one to two hours of this
time is spent in the daytime nap. With undernourished children, it
is advisable for them to have a twenty to thirty minute nap before
the mid-day meal and a longer nap in the afternoon—in this way
preventing the extreme fatigue which these children experience.

Other Factors Affecting Nutrition. Sometimes children are
allowed to overexert themselves, either in too many student activities,
in other studies outside of school, or in play. Music lessons, for
example, are of lesser importance than the health of the child and
should be discontinued if they overtax the child. Children who are
helow normal physically should not be allowed to compete in strenuous
athletics.

The Factors of safety in the feeding of children have already been
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discussed (see Chapter 14) but it should be emphasized that one of
the chief factors in the successful feeding of growing children is
a sufficient quantity of food. The total number of calories is often

Courtesy of Elizabeth MeCormick Memorial Fund
16, 59.—Fatigue posture, curved backs and “winged” shoulder

blades.
insufficient. Parents are often astonished at the amount of food their
children eat, especially when they discover that the amount approxi-
mates that of an adult, The fact is that the uumnti[\; should often
exceed that of their parents, especially if the parents are engaged in
sedentary work. (See page 161.)



188 PRINCIPLES OF NUTRITION

6.

-

D

10.

18

2.

wn

SUMMARY AND REVIEW

For Secrions A, D axn C

. Nursing service once upon a time was largely for curative pur-

poses, How has the field changed?
The nurse must have knowledge of the relation of fool in ref-
crence to cost. Why?

The cost of food in relation to its nutritive qualities is of vital

concern, IFor what reason?

. The average family of five will require from 12,000 to 15,000

calories a day. Upon what does the caloric requirement depend?

. The caloric requirement is but one of the essentials of good

nutrition. What else must food furnish?
Cereals will he depended upon for a large proportion of the

calories when the money for food is hmited. T'or what reason?

. The less expensive vegetables and fruits must be included in

all food allowances. Lxplain this statement.
Milk plays an important part in the family dietary. Why?

. Meat must be used sparingly in all minimum food allowances.

With what may it be replaced !
Butter, other fats and sugar help to make up required calories

in a diet. WWhat i1s their other asset?

For Secrion D

Dietary problems among foreign-horn families are bound to

arise. For what reasons?
The essential characteristics in a national cdietary should be re-

tained. What is the most important point to be considered ?
The education of a foreign family in dietary habits depends largely

upon individual work with the fanuly. Why?

. The opinion was once held that stature was due to climate. What

is the modern opinion?
The Jewish dictary is one of the most difficult problems of the
social worker. Outline the reasons for this statement.

. There are certain special characteristics of other foreign dietaries.

Tist the most important points in regard to the customary diet of
A. Italians
B. Hungarians
C. Paolish
D. Armenian, Mexican, Portuguese and Chinese
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For Secrion E

. In whatever field the public health nurse works, she may be called

upon to advise in regard to the problem of the undernourished

child. Discuss this statement.

Observation of sixty-five hundred undernourished children
showed certain general symptoms. What were these symptoms ?
School physicians and nurses now believe that a health education

program is important. \When should this begin? \What factors

should be considered?
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PART TWO
FOOD SELECTION AND COOKERY

CHAPTER 16

THE DEVELOPMENT OF COOKERY AND THE
SERVICE OF FOOD

A. HISTORICAL DEVELOPMENT
FUELS :
B. KITCHEN UTENSILS
€. SERVICE OF FOOD
MODERN STANDARDS OF FOOD SERVICE
D. SERVING THE INVALID

A. HISTORICAL DPEVELOPMENT

Food plays such a large part in the making of man and in the
preservation of his health that the importance of its choice and
preparation should be recognized. Our mental and physical well-
being is directly influenced by our selection of foods from the liberal
supplies which are offered to us today by the markets of the world.

Primitive man, however, of necessity was concerned merely with
the preservation of life by the use of whatever food was at hand.
This supply of food depended largely upon climate and we find early
man following the seasons as they changed in search of his first
necessity. There are tribes in Persia which even today make two
forty-day journeys every year over snow-capped mountains and
through rushing rivers to obtain food for their flocks,

Prehistoric man nibbled the wild roots and fruits and ate raw the
small animals, fish and birds which he caught and killed with his
hands. Gradually he developed traps and stone weapons by which
he supplied himself with the larger animals which were immediately
carved and eaten in their warm, natural state. The discovery of the
usefulness of fire, one of the most important influences in the
development of civilization, was probably accidental, following the

preservation of flames set by lightning or by the accidental sparks
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in working with flint. ILamb’s essay on “Roast Pig,” one of the
most fascinating of his contributions to literature, has an element
of fact in its description of man’s accidental introduction to the savor
of roasted flesh.

The earliest methods of cookery were probably baking or
broiling by laying the food on hot stones and boiling in the hide of
the animal which furnished the meat. The water for the hoiling was
heated by dropping stones previously heated in the fire into the hide.
A primitive spit was also used for roasting.

As man began to organize his life and to live for the future rather
than merely day by day, he gathered flocks together and began to
plant and harvest the wild grains from which he learned to make
bread, grinding the grain to meal between stones, mixing it with
water and baking in the ashes between hot stones. Then came the
development of pottery from clay and the introduction of tools,
first from bronze and then from iron.

The use of iron for agricultural implements and for tools marks
the beginning of a new age of which ours is the highest development,
Within the last hundred years household utensils and equipment have
had an almost complete reorganization to suit the new fuels which
have become available for use in the home.

Fuers

In cities where gas and electricity have largely superseded the
use of coal for cooking, we sometimes forget that the coal range
was a novelty and a labor-saving device welcomed by our grand-
mothers as a great advance over the wood stoves, which had in their
turn only recently replaced the primitive spit and the Dutch oven.
Coal is still used for cooking in many places, but because of the heat
given out into the room it is more or less replaced in summer, at
least, by one of the other fuels—gas, oil or electricity, the selection
depending upon the availability and the price. Combination stoves
for gas and coal are being used more and more in regions where
the heat of the kitchen stove is needed for warmth in cold weather.

The oil stove often replaces the coal stove in warm weather and in
some parts of the country it is used for cooking all the year round.
Of the fuels commonly used, gas is generally the most economical.
Its economy lies in the following facts: (1) the heat may be turned
down or off at any time when it is not needed; and (2) the fuel is
utilized so close to the place where it is needed, e.g., the bottom of a
cooking utensil, that there is less waste than in coal and wood stoves.
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Whatever type of stove is used, it must be kept clean and direc-
tions for use should be followed closely. The right type of coal
must be used for the range and the fire must be well built and regu-
lated. The burners and valves of the gas stove must be kept clear
and the flow of gas regulated. A blue flame is a sign that the gas
or oil is being used efficiently. The wicks of the oil stove must be
kept clean. The electric stove must be cared for and operated care-
fully so that fuel will not be wasted. Although the same processes,
baking, broiling and boiling, which were originated by our primitive
ancestors are still in use, they are accomplished by individual methods
according to the type of stove in use.

B. KITCHEN UTENSILS

\With the use of a variety of fuels for cooking, kitchen utensils have
heen developed with reference to their suitability. The heavy-weight
iron pots which were necessary when food was cooked directly in
the ashes have been almost entirely replaced by other types of utensils.
For certain processes iron or heavy aluminum kettles and pans are
still used. Light-weight aluminum, stainless steel and enamelware
furnish the material for other utensils in common use. Tinware and
glass are also used in the manufacture of certain utensils. The
materials chosen are affected by the amount of money in the hudget
and the efficiency of the materials in the various cooking processes.
A good choice of utensils helps make the preparation of food easier.
In general the following outline is followed :

Stainlessisteell oo o Frying pans, cutlery, kettles, pans

e e I S, Iiryving pans

:}lummum ................. Iots, kettles, baking pans, measuring cups

Ename] ey Pots, kettles, garbage cans, roasters, mixing
y howls, dishpans

1 vevv.... DBaking pans

BRITREN i e mrsinime s, I3dRI0E (Cishes

5 VU S Baking dishes

C: SERVICE OF FOOD

Primitive man and his family ate from one pot and used fingers
as forks. With the development of pottery and tools, however,
eventually the serving of food became an individual matter. As
methods of cookery improved, there came a change in the service
of food as well. The hunting knife which served as a food imple-
ment was eventually replaced by the table knife. The invention of
the fork is comparatively modern. Spoons made of shell or bone



h =
Photograph from a painting of the Flemish school in the sixteenth century

Fi6. 60.—Compare this table where the knife is the only individual tool with
the table service of today.
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were eventually replaced by those of metal. The wooden trencher
gave place to plates of metal and pottery. The dining table came
into use. The boards which were placed at mealtime on trestles
provided the first dining table. “The groaning hoard” which we
now use as a simile for a lavish table was once a literal term. With
the development of weaving came the fine linen cloth which began
to be used as a table cover at mealtime. At length, standardized
table service as we know it at present was evolved. Today when
food is plentiful and appetite needs to be tempted, when the sauce
of real hunger is lacking, the attractive service of food has much
to do with its enjoyment. Although the nurse is usually more con-
cerned with the setting of the invalid tray than she is with general
table service, the same principles apply to both.

MoperN StaNDARDS OF Foob SERVICE

Table Linen. Linen should be immaculate. This is now a
much easier thing to secure, since doilies are used so much in place
of the tablé cloth. Doilies are so easy to wash and iron that there
is no excuse for the use of a soiled piece of linen. In many house-
holds a cloth is used only when entertaining at dinner; in others, it
appears at dinner each day, while at all other meals doilies are used.
Sometimes the smaller lunch cloths replace table cloths. “Linen™ is
nowadays a general term, as other materials, such as ginghams and
prints, are made up into artistic pieces for table use. 1f doilies are
used for dinner, they are usunally of linen, embroidered or drawn or
even lace-trimmed for special occasions.  Napkins match the doilies,
and like them may be marked with initials, with cross stitching for
the simpler and embroidery for the more elaborate types.

China and Silver. China also is a general term, as pottery is
used often for informal service. Beautiful designs from ltaly,
France and Spain are available and add much to the appearance of
the table. Glass in numerous shapes and in many colors also adds
attractiveness to a table. Recently, coffee cups and bouillon cups, as
well as salad and dessert plates and the usual drinking glasses, have
been offered in fascinating shades of violet, rose, amber and blue.
The oven-proof baking dishes of glass or pottery are of great ad-
vantage in serving, for both the large and individual sizes may be
used at the table. Decorative metal containers may be purchased to
fit the large dishes. The small casseroles or “au gratin” dishes, for
which bell-shaped covers may be obtained, are useful for the invalid
tray.

Flat silver comes in a world of lovely simple designs. We have
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fortunately broken away from the more elaborate designs of a gen-
eration ago, and duplicates of colonial silver with its simple lines
and beautiful proportions are obtainable. Monogrammed, it is most
attractive; but because the plain silver shows scratches easily, many
persons prefer a pattern having some design. Silver tarnishes easily
and must be kept clean. Fortunately it is no longer necessary to do
this by polishing alone. Special pans, or pieces of zinc which are
used in an aluminum pan, can be purchased with directions for using.
The process is merely that of putting the silver a moment in boiling
water with soda and salt. A chemical action results which removes
tarnish without injuring the silver to any extent, if at all. The silver
should then be rinsed thoroughly and dried. To obtain a high luster
it may be rubbed with a clean chamois or polishing cloth.

The household of the moderately well-to-do usually has in its
supply of silver medium-sized knives, forks, salad forks, bouillon
spoons, soup spoons, teaspoons and bread and butter knives, serving
spoons and possibly after-dinner coffee spoons. In more elaborate
homes will be found oyster forks, fish knives, larger knives and forks,
serving forks and spoons for special purposes.

Setting the Table. To set the table, lay the cloth over a “silence”
pad, or the plate doilies over asbestos or cork mats. Smaller doilies
are used under glasses at the right and under bread and butter plates
at the left. Sometimes single, oblong doilies are used alone at each
place, in which case each doily is large enough to hold a set of in-
dividual articles. A doily, usually of large size, is put in the center
of the table and the center piece of flowers or fruit is placed there.

A serving plate is put at each place at every meal. The silver
and the napkins are arranged with reference to the plate. Place the
folded napkin at the left, leaving room for the forks between it and
the plate. On the right, place the knives and spoons in order of use,
the one to be used first on the outside. Even for a full course meal,
there is no longer any large showing of silver, for the required
articles—salad fork, dessert spoon, and coffee spoon—may be brought
in with the various courses. The silver should be at least an inch
from the table edge, the ends of the handles forming an even
line. DButter knives are laid across the bread and butter plates;
in very formal service, however, butter is not used at dinner. Salt
and pepper shakers are placed at the corners of the table, If there is
a coffee or tea service, as there usually is for both breakfast and
luncheon, the pot, cream pitcher, sugar bowl and cups may be
grouped around the place of the hostess, either on a tray or directly
on the table.
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At breakfast and luncheon in some households, a turntable or
“Lazy Susan” is placed in the center of the table, and the coffee or
tea things are put on it. The cups in this case are at each place.
The bread plate, dishes of jelly or marmalade, and other accompani-
ments may be on the turntable or may be grouped conveniently on the
table itself.

Breakfast. The fruit may be on the table when breakfast is an-
nounced. If whole fruit is served it may be passed. In this case a
finger bowl is put on each plate, a fruit knife beside it. Each person

Fic. 61.—The psychological effect of an attractive table is appreciated by
well persons, but even more so by the invalid.

removes the finger bowl before helping himself to fruit. A doily is
usually placed under the finger bowl and is removed with it. More
often the breakfast fruit is prepared for service in the kitchen and
is ready on the plate. Finger bowls are sometimes placed at the
left side of the fruit plate, when grapefruit or halved orange is the
breakfast fruit. Stewed fruit is put in deep china or glass sauce
dishes, which are placed on the plates. When the fruit plate is re-
moved with one hand by the waitress, the cereal in a china cereal
dish is placed with the other hand on the serving plate.

When the cereal is removed, a hot plate replaces the serving or
“place” plate and cereal dish. The major breakfast dish is then
passed or may be served from the head of the table. The toast or
rolls are then passed and the coffee placed.

Every dish passed must be offered from the left, so as to make
it convenient for each person at the table to use his right hand in
helping himself. There is a difference of opinion as to whether
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dishes should be placed from the left or right, with perhaps the
balance in favor of all service from the left.

Luncheon Service. The same principles apply to luncheon as to
breakfast service. More elaborate linen may be used, and a more
decorative effect may be produced by small dishes of olives, candies,
jellies, or nuts, if desired.

Dinner Service. Dinner service is essentially the same as for the
other meals. A table cloth is generally used, although doilies of hand-
some fabric or design may be substituted. In some informal house-
holds, the table cloth is used now only for such events as Christmas
or holiday dinners.

As there may be more courses for a dinner, more silver will le
needed to serve them; the rules given before still apply, however:
fork at the left, knives and spoons at the right in the m’dLr of use,
beginning at the side farthest from the plate.

The place plates remain for the one or more courses which may
precede the main course, when they are replaced by hot plates. Salad
plates replace the dinner plates. After the salad, however, all the
plates are removed and any crumbs are brushed off with a clean
folded napkin before the dessert service. Finger bowls may be
brought in on the dessert plates, as described earlier, or they may le
passed after the dessert has been removed. The spoon and fork may
be on the dessert plate. Coffee may be passed at the table after the
dessert or may be served in the living room.

Simple Home Service. The above rules for service are the
principles from which variation is made according to the household.
When there is no household help, service will necessarily and wisely
be simplified as much as possible. = Clean, attractive linen, silver and
china, each used for its best purpose, are essential, however, and will
go far toward making a meal more appetizing. The nurse should
know the proper way in which things are done both formally and
informally; for in this way she will be the mare likely to meet suc-
cessfully the various conditions in which she may find herself.

D. SERVING THE INVALID
To serve an invalid confined to room or bed, it is very necessary
to have a large tray so that everything may be carried at one time.
(This does not mean that a crowded, “cluttered” tray should be
given the patient; desserts, etc., can be removed to a side table, or
the meal served in courses, when possible.) For bed service the
tray with small legs which will rest over the lap is desirable, as few
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households have a bedside table of the hospital type which swings
over the bed.

Tray services in artistic designs are attractive. These usually con-
tain coffee pot, cream pitcher, sugar bowl, plates, egg cup and at
least one hot dish cover. Separate or additional hot dish covers of
glass may be purchased and are most useful. WWhere an electric
toaster is part of the household equipment, it is an excellent idea to
borrow it for the sickroom as it is most difficult to keep toast hot and
crisp.  When the invalid is able to sit up at a table for meals, he may
enjoy making the toast himself as a first effort.

Whether meals are served on a tray or a table, they should he
made to look as attractive as possible. Although the dishes which
belong to the tray, when there is a special service, are usually attrac-
tive and always at the disposal of the nurse, it is sometimes a stimu-
lus to the appetite to have a change from the usual tray equipment.
In a household where there is an array of interesting pottery and
glass, the invalid tray may be varied with advantage.

As in the dining room service, the tray or room table should be set
neatly and conveniently, according to the accepted rule. Every
effort should be made to have the hot food really warm and the cold
things really chilled. It nceds more than the flower on the invalid
tray, which usually is mentioned first in directions for serving, to
provide a tray of satisfactory appearance,

It needs, as well, attractively prepared dishes which will appeal by
appearance and taste to the patient. While the whims of the sick
cannot always be considered when a doctor has ordered a special diet,
the individual tastes should he noted and considered whenever pos-
sible. The nurse must know how to prepare the dishes usually pre-
scribed for invalid diets, and be wholly unlike the legendary nurse
who always made her patients eat hoiled eggs because she “just
couldn’t poach one.”

It is quite as important that the nurse should have good food
standards as to know food values. Then, even if it is unneces-
sary for her to prepare the food herself, she will be certain that her
patient is being offered well-balanced, well-cooked, and well-served
meals.

SUMMARY AND REVIEW

1. The discovery of fire was one of the most important develop-

ments in the history of civilization. What is known about its
discovery ?  What were the first methods of cookery ?
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. There are four kinds of fuel in common use today. What factors

influence the choice of a fuel?

. Gas is an economical fuel. For what reasons?

It 1s important that the valves of a gas stove be properly ad-

justed. How can you tell when they are working efficiently ?

. Cooking utensils should be chosen with regard to other points

0.

~3

besides outward appearance. Name materials particularly suit-
able for baking. Boiling. Mixing.
The serving of food has much to do with its enjoyment. What

are some of the points to be considered in linen, china and silver?

. There are accepted methods for setting the table for meals. De-

scribe and compare the arrangement for breakfast, lunch and
dinner.

. To serve an invalid, it is necessary to have a large tray. Describe

a convenient type of tray? Draw a diagram to show how you
would arrange the serving dishes.

A tray meeds attractively prepared food as well as attractive
service.  \What is the responsibility of the nurse in regard to this
matter ?

E UNIVERSITY



CHAPTER 17
BEVERAGES

A. HOT BEVERAGES

COFFEE

TEA

COCOA AND CHOCOLATE
BE. COLD BEVERAGES
C. ALCOHOLIC BEVERAGES

The word beverage is used to describe practically any liquid used
as a drink at meals or between meals. Beverages are used more for
the purpose of refreshment than for the purpose of adding food
value to the diet, excepting in the invalid dietary where they often
serve a double purpose. They are served both hot and cold,

A. HOT BEVERAGES

Hot beverages are usually used in connection with the nieal and
consist chiefly of coffee, tea or cocoa. In America coffee is probably
the most extensively used of any of the beverages; the average per
capita consumption in the United States is about twelve pounds
yearly.

CoFFEE

Coffee is obtained from the berry of a tropical tree which bears
fruit all the year. The beans are removed from the berry, dried,
cured and hulled before they are sent to be roasted in the countries
where the coffee is to be consumed. This roasting develops the
flavor, and the fresher the roast, the better the flavor. Blends
of various kinds of coffee are used to produce the special aroma and
flavor which is typical of an individual brand. The roasted beans
must be ground in order to allow the water to come into contact with
as large a part of the coffee substance as possible, Coffee should be
used as soon as possible after grinding. To get the most from
coffee, one must procure freshly ground coffee or better still grind
it at home as it is needed. While home roasting is not practical, home

grinding is easy and worthwhile. The finer the grind the greater the
203
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flavor released. The fineness of the grind used in brewing the
beverage depends upon the type of coffee pot.

The coffee bean contains practically no nutriment; and of the
little that it does contain practically none escapes into the beverage
made from it. Among its soluble substances is caffein, amounting
to about 1.24 per cent. Caffein is a stimulant which acts upon the
heart and nervous system. It is not, like most other stimulants, fol-
lowed by depressing effects. Its effect, however, upon the individual
is variable, as some persons are exceedingly sensitive to its stimulating
quality, while others are less affected. While authorities differ con-
cerning the harmiulness of the moderate use of coffee by persons in
good health, all agree that it should never be given to children.

Caffein may be removed to the extent of 95 per cent, or more.
Decaffeinated coffee may be purchased under several trade names,
It retains the cofiee flavor, and is prepared in the same way that
other coffee is made. Decaffeinated coffee is often preseribed by
physicians,

Tannin is another one of the soluble products which may be found
in the decoction. Caffein is very soluble and is dissolved very quickly
when once the liquid comes into contact with the ground beans. The
tannin, however, requires several minutes for its complete extraction,
and therefore long beiling brings out the bitter flavor. The ordi-
nary cup of coffee, as it is made in the United States, contains from
two to three grains of caffein. Strong coffee may contain as high
as four grains per cup; but the amount of tannin will depend largely
upon the method by which it is made, as it increases with prolonged
cooking.

Making Coffee. There are three common methods of making
coffee : boiling, percolating, and filtering, For boiling and perco-
lating, coffee of a medium grind is necessary. As the pot must be
set directly over the heat it must be made of agate or metal. There
is always some action of the coffee on the metal, as researches con-
ducted by the Massachusetts Institute of Technology have shown.
Great care must be taken to keep a metal pot absolutely clean in
order to lessen this action, as it produces a disagreeable flavor. It has
also shown, in the above investigation, that the temperature of the
water used in making coffee is an important factor. Briefly, the
experiments demonstrated that a temperature less than boiling during
the period while the coffee is in contact with the water produces a
beverage which is less bitter than boiled coffee, and that an infusion
of longer than two minutes decreases the aroma. When boiling

F
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water is used to start the infusion, the contact with the cold coffee
lowers the temperature to the proper point.

Coffee made by the infused method, and usually known as drip or
filtered coffee, is recommended for the sake of its flavor. It is pos-
sible to make coffee by the infusion method without placing it over a
direct flame, and therefore a china or glass pot may be used. A
strainer top fits over the pot, in which is usually placed a thin cloth
or filter paper. Great care should, of course, be taken that the pot
is warmed before the coffee is made, in order to avoid the criticism
that coffee made in this way is not always as hot as is desirable. In
Part Four will be found the recipes for making coffee. It is enough
here to quote the process recommended by the National Coffee
Roaster’s Association.

From their researches the following rules for the making of coffee
have been formulated: “First, fresh granulation is a vital essential.
Grind just before brewing., Second, the finer the grind, the quicker,
the greater and the better is the extraction of flavor and color in
brewing. Third, water, at the full beiling point, 212 degrees F. only,
is efficient in extracting the aromatic oils which will instantaneously
fuse with water at the boiling temperature. Fourth, the longer the
time of contact of the grounds and the water (water at any tempera-
ture) the greater is the extraction of undesirable elements, such as
‘coffee tannin,” ete.  Fifth, cotton cloth,! such as muslin, is the most
efficient filter, or strainer, for fine grinds. Sixth, filter cloths or
bags, in use or out of use, must be kept wet to be kept sweet. Sub-
merging in water seals the material from the air and prevents souring.
Never dry them. Seventh, after being brewed the liquid must be
kept off the hot fire. Heating it above the temperature at which it
is brewed causes bitter flavor. Tt must not be chilled as this destroys
the aromatic flavor by breaking the infusion of oils and water. It
should be served immediately aiter brewing or kept hot as in a double
boiler.”

Several cereal beverage preparations, made from roasted grains,
are now upon the market. A few years ago they were put up
chiefly in the form of the roasted grain product, which was de-
cocted in much the same manner as coffee is made. Now, however,
ready-to-use preparations are available. The decoction is now made
in the factory where it is also evaporated to a dry product, which is
ready for use upon mixing with boiling water. Some objection is

! Authors’ note: Since the above recommendations were made filter paper has

come into use and is proving more effectual than the cloth bags. They also
have the advantage of single use over muslin which is used repeatedly.
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offered to these roasted preparations, since in the process of roasting
pyroligneous and other acid products are formed. This is true, how-
ever, of roasted coffee also.
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Tea

Tea as a beverage is the infusion made from the leaves of Thea, an
evergreen bush. The shrub is not allowed to grow to a height
to exceed five feet. The leaves are lance-shaped, varying consid-
erably in length. The smaller and younger leaves produce the more
delicate flavor and, therefore, demand the higher prices. The very
tender, young leaves at the end of the branches make Orange Pekoe,
or Flowery Pekoe tea. Flowery Pekoe is scented, the scent being
produced by allowing certain fragrant flowers to be held in contact
with the tea during the process of preparation for the market.
Orange Pekoe is so-called because the infusion made from it is
orange in color. The next larger leaves are called Pekoe; the next
Souchong ; and those still longer are Souchong, No. 2 or 3, the ordi-
nary varieties of tea.

After the leaves are gathered, they are put into trays or upon
shelves and allowed to dry or wither in order to reduce the amount
of moisture in them. They are then twisted by passing them through
rollers to extract more of the moisture. The leaves, as they come
forth from the rollers, twist or roll, which gives the process the name.
The masses of rolled leaves are then broken up, and, if green tea
is desired, they are then fired. For this purpose they are spread
thinly upon trays and placed in a current of hot air until thoroughly
dried. They are then cooled and sifted or sorted according to sizes,
when the tea is ready for packing.

If black tea is desired the leaves are fermented before they are
fired. This is accomplished by spreading wet cloths over the leaves
and then allowing them to ferment until they attain a copper color,
the color which is desired after the infusion is made. Successful
fermentation requires much experience, as the tea may be easily
spoiled by over-fermentation. The difference between green tea and
black tea, then, is simply that one is fermented and the other is not.
Oolong teas are a cross between green and black teas, although they
are ordinarily classed as black teas; they are fermented only slightly
so that they partake somewhat of the flavor of the black tea, but
have more of the color of the green tea.

Tea contains practically the same constituents as does coffee.
The principal ingredient is thein, similar to caffein. Tannin is like-
wise found, as well as a small amount of an essential oil which gives
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it its flavor and aroma. It is important that tea should be made just
before serving. According to Hutchinson, an English author, one
cup of tea as ordinarily made “contains about one grain of caffein and
twice or three times as much of tannic acid.” This statement prob-
ably refers to the way it is made in England, where it is usually
stronger than in this country. The physiological effects of tea are
much the same as those of coffee. Most persons, however, seem
to be more susceptible to the effects of coffee than to those of tea.

Making Tea. Tea making should be done with a view to extract-
ing as little of the tannin as possible, but at same time extracting
the flavor. Therefore, the water should be hoiling when it is turned
upon the leaves, and the pot containing the tea should also have
been previously heated in order not to reduce the temperature of the
water, The water should be freshly boiled, otherwise the infusion
will have an insipid flavor. The infusion should not be allowed to
steep for more than five minutes, after which time it should be
turned into another pot; or the tea may be tied in a cheese-cloth bag
and removed from the pot after standing the necessary time.

Cocoa axp CHOCOLATE

Cocoa and chocolate are produced from cocoa beans, which grow in
a pod about five to eight inches long upon a tropical (or sub-tropical)
tree known as the Theobroma cacao. When the pods are ripe the
beans are removed from them and deposited in boxes, or holes in the
ground, to ferment. They are stirred occasionally to prevent over-
fermentation. When thoroughly sweated they are removed, spread
upon floors or shelves, and allowed to dry; whereupon they acquire
the reddish tint so much desired. When thoroughly dried they are
put into bags and are ready for the market.

In manufacturing plants the cocoa beans are cleaned, sorted, and
roasted thoroughly. The roasting process is a very delicate one, as
over-roasting spoils the flavor, They are then cracked, the cracked
beans being sometimes known as cocoa nibs. They are afterwards
ground, which reduces them to a thick, oily liquid that is run into
molds and allowed to cool, thus forming the bars and cakes of bitter
chocolate with which we are familiar. 1f a sweet chocolate is de-
sired, sugar is mixed with the mass before it is allowed to cool. If
cocoa is desired, some of the oil or butter is removed before the
liquid cools so as to produce a less rich mixture ; approximately one-
half of the fat is removed from the ground bean. Adfter cooling the
remainder is ground and boited, thus producing cocoa, a soft, floury
powder which is put up in cans for the market.
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Cocoa is less rich in fat than chocolate, and is therefore often
more desirable in illness. Chocolate and cocoa, unlike tea and coffee,
have a high nutritive value. The roasted beans, and likewise the
bitter chocolate, contain approximately 50 per cent fat, about 18 per
cent protein, 10 per cent starch and 7 per cent sugar. Like tea and
coffee they also contain a stimulant and tannin. The stimulant,
known as theobromine, belongs to the same group of chemical sub-
stances as caffein does and has approximately the same physiological
effects, though not to such a marked degree. It is thought, also, that
the tannin in chocolate is in a less objectionable form than in the tea
and coffee. Since only a small amount of cocoa or chocolate is used
in making the beverage, there is only a small amount of stimulant
in one cup; and the chief nutritive value of the drink lies not in the
cocoa, but in the amount of milk and sugar used with it. Decause of
the stimulating quality, however, cocoa as a beverage should be given
to children in a very weak form.

Making Cocoa. In preparing cocoa as a beverage, the easiest way
is also the most satisfactory from the standpoint of the resulting
product. Place the desired amount of cocoa in a saucepan and add
cold water to cover. Boil over the direct heat, stirring until the mix-
ture is smooth and has begun to thicken as it boils. Add cold milk
and sugar, heat until foamy, and beat with an egg beater to prevent
the formation of the milk “skin.” Cocoa unlike tea and coffee may
be made several hours before it is to be used, and it will improve in
flavor if kept heating over hot water (as in a double boiler) until
served.
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B. COLD BEVERAGES !

Cold beverages are generally used between meals in the invalid
diet. They should always be thoroughly chilled and are often iced.
Fruit juices may be used in their concentrated form or may be
diluted with water or shaved ice. Combinations of beaten egg with
fruit juices are sometimes given. Eggs may be combined with milk,
sweetened and flavored for a variety of so-called eggnogs. Milk in its
usual form, or as buttermilk or acidophilus milk, is the staple
beverage in the invalid dietary. These may be varied by malted milks
of various flavors. Evaporated milk shaken with fruit juices and
cracked ice is useful in soipe cases where fresh milk is difficult for
the patient to take. Effervescing waters or ginger ale are sometimes
well taken by invalids. In certain cases they are specifically ordered.
Tced tea, coffee and cocoa may be used between or with meals in
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some conditions. The choice of a beverage will depend largely upon
whether it is given for the sake of its food yalue or merely as re-
ireshment. In any case a cold drink served between meals adds in-
terest to the monotonous hours in the daily routine of the invalid.

C. ALCOHOLIC BEVERAGES

Alcohol is the product of fermentation of sugars. These sugars
may be found in the natural foodstuffs, as m fruits, or they may
be produced from starch, as in the malting process. Alcoholic bev-
erages are of two types: first, fermented ; second, distilled. Wines,
beers and ales are liquors of the fermented type while whisky and
brandy are distilled liquors, ordinarily known as spirits. Distilled
liguors contain a much higher percentage of alcohol than the fer-
mented beverages owing to the fact that in the process of distillation
only a portion of the original fermented liquid passes over, and most
of the alcohol and other volatile products are concentrated in the
distillate.  Whisky usually contains 30 to 50 per cent alcohol, while
brandy contains 40 to 50 per cent.

. )
ALcoroLic DEVERAGES *

: Average Cal. per Alechol CHO Range of
Distitren Liguokrs portion portion % % aleohol %
Benedictine ...o0 e ddin 20 ce! 80 42 30 35-50
Créme de Menthe _. ..., 20 cc. 74 36 30 35-50

( Sugar f
Brandies .oioeisias 20 ¢cc. 65 45 < Sometimes-  33-50
l Added
o e e e A 50 ce. 153 44 — H)-30
L S e A e L 50 ce 145 42 — 40-58
R o s 50 ec. 140 40 — 33-50
Wines—Dry
Champagne ........oes 135 ce. 112 10 1-4 9-12
R R R 120 cc. 95 12 =R 10-16
\ad 1 (2 e e e G 120 ce. 80 12 = 10-16
11,7 i e e Ayl 30 ce, 45 17 3-5 15-20
SHEFEY o v vrremmrrnieie s 30 cc, 42 17 3 15-22
Macrr Liguors
.| (.2 155 0 5 3-6
Beer ... e 250) cc. 90 4 1 3
CIneEr
Sweet . ....iiveinnna.. 250 ce, 70 1 5 15
Fermented ............ 250 cc. 130 5 0-13 1-6

2The above table is compiled from a number of authentic sources, There
are, of course, differences in composition of various brands, as indicated by
the range of alcohol. When it was possible to obtain more than one analysis,
average figures were used.

SCANNED AT VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY



-

210 FOOD SELECTION AND COOKERY

For a time considerable importance was attached to the value of
aleohol as a food, owing to the fact that alcohol, when burned, yields
energy as heat, although it is not capable of being stored in the body
as other food constituents are. For this reason it has been used quite
extensively in diabetic dietaries, as a source of heat in place of the
starches and sugars. Some physicians still prescribe it for this pur-
pose. It is sometimes given to increase the appetite. In cases of cal-
lapse it acts as a quick restorative. Like drugs, it should never be
given to patients unless it is prescribed by the physician.

SUMMARY AND REVIEW

1. Coffee is probably used more extensively than any other beverage.

Give its source. How is the raw product prepared for market?

2. Coffee should be used as soon as possible after grinding. Why?

3. Coffee contains caffein. Is this harmful? Can it be removed ?

4. There are three ways of making coffee. List. Which method
is preferable? \Why?

. There are many varieties of tea. Name three, How is tea
grown? How is it prepared for market?

6. Green and black tea can be grown on the same bush. What is
the difference between them?

. The physiological effects of tea are much the same as coffec.
What is the stimulating ingredient in tea?

8. Tea making should be done with a view to extracting as little
of the tannin as possible, but at the same time extracting the

~I

Havor. What is the best way to make tea?
9. Cocoa and chocolate are produced from cocoa beans which are

grown in a pod. How is cocoa prepared for market? Choco-
late? What is the difference between cocoa and chocolate ?

10. Like tea and coffee, cocoa and chocolate contain a stimulant.
Name it. Do they contain tannin? How would you make a
good cup of cocoa?

11, Cocoa and chocolate differ in content. How? Which is gen-

erally preferable in the diet of an invalid? Why?

12. Cold heverages are given for their food value as well as for
refreshment.  Give illustrations of each kind.

13. There are two types of alcoholic beverages. Give examples.

14. For a time importance was attached to alcohol as a food. For
what purposes may it be prescribed ?

r



CHAPTER 18
FRUITS

A, COMPOSITION OF FRESH FRUIT
B. DIGESTION OF FRUITS
C. VITAMIN AND LAXATIVE VALUES

Fruits in the Diet. Fruits make a strong appeal to the appetite
through the senses of sight, smell, and taste. Their shape and color,
the delightful aroma given off by them, and their delicious flavors all
contribute to make this group of foods particularly valuable as
appetizers.

The chemical composition of fruits shows that they have a com-
paratively low caloric value. But, as has been shown, there are other
factors besides fuel value quite as important to the well-being of the
body. On account of the minerals and vitamins, as well as “bulk,”
fruits are valuable foodstuffs,

A. COMPOSITION OF FRESH FRUIT

Hutchison ' gives the following as the general composition of
fresh fruit:*

Per cent -
MWater oo N T RN N 85 to 90
SR OILOTRT 2oy o o i S o L | Y Lot [ o VB
R A s Al T VAT ot Y LA (e (S 0.5
A B Ry Tt e S e S e s s Rh 55 to 10.5
e e i oy T e e e A R g teral K S i s N ]
NEneral matRES s i e e s s s e e 0.5

It will be noted that fruits contain a very high proportion of
water. Water is a diluent and has no nutritive value. TIruits are,
however, valuable as we have already stated for their other nutritional
factors.

Another important asset is the fact that, although they are acid
originally, after absorption they yield alkalies, which are invaluable

1 Hutchison, Robert: Food and Dietetics. Baltimore: William Wood and
Co., 1922.

* Bananas and avocados have evidently not been included in these averages.
For composition, see table in Appendix.
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in building up “the alkaline reserve” of the blood. There is often a
misapprehension in regard to this property of fruits and care should

UsD tment of Agriculty Prepared
Offca & Experinest S, CFLANGHORTHY
AC.True: Director Expert m Charge of Nutrition lnvestigations
COMPCSITICN GF Fooh MATERIALS.
En Y [ | [T [ ] Fuel Value
Proten Fat Carbohydrates  Ash Water :U'%?) lﬂc&?ﬁﬂ:
CGRAPES RAISINS
EDIBLE PORTION EDIBLE . PORTION
Water 774 Water:14.6 & \__ W:Qﬁ
Fat:3.3 -
es:70.1
. Carbo- .
fitdnkd hydrates:19.2
Fat:1.6
Ash:0.5 Ash: 3.4
R GRAPE JUICE
FueL  wawue: UNFERMENTED Fuer vawue:
435 caionies 1560 caiomies
FCR FOUND PCR FOUND
CANNED W RS B FRUIT
FRUIT e JELLY
Water. 77.2 Sl Carbios Water: 21.0
5 Protein: 0.2 R hydrates. 203
R Ash: 0.3
Ry ) Fuu WALUE:
Protein: 1.1 lj
370 caiomres Carbo,
Fat:0.1 PLR FOUND hydrates: 78.3
AKTS ’\c,,,,.,.
Fuer wvavue: hydrates: 21.1 Fuer wvaiue:
405 cawores 1415 cawomes
PER POUND FER POUND

F16. 62—Fruit and fruit products. Compare the fuel value of frech grapes,
raisins and fruit jelly.
be taken to make this clear. (See Chapter 7.) TFruit acids, e.g., may
be forbidden in cases where there is too much hydrochloric acid in
the stomach for normal digestion, but may be ordered where there 1s
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a tendency to acidosis, i.c., where there is too much acid formed in

the blood after food has been absorbed.

Carbohydrates: 14 '

ater: 90.4

FueL 175 caones Fuer 44 5oaonies
VALUE: FCR FOUND VALUE: PCR POUND

US Department of Agriculture Prepared by
Office of Experiment Stations C.ELANGWORTHY
A CTrve: Director Expert in Charge of Nutrition nvestigations
CoMPeSITION OF FOoh MATERIALS,

T e e e Fuel Vaive

Pratan Fat Carbohydrates  Ash :bo% !réﬁalg:c.r:
APPLE DRIED FI&
EDIBLE PORTION EDIBLE PORTION

Fuew 285 cawnies Fuew 1439 caLaries
VALUE: FER POUND VALUE: PLR FOUND
STRAWBERRY BARNANA
EDBLE PORTION EDBLE PORTION

Fic. 63.—Fresh and dried fruit commonly included in the diet.

The acids found in fruits—citrie, tartaric, and malic—may have
some slight antiseptic action, and in this respect may supplement
the action of the hydrochloric acid of the stomach. Citric acid is
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found in oranges, lemons, grapefruit and other citrus fruits, Tar-
taric acid is found in grapes, cherries and in berries. Malic acid
occurs in apples, peaches, plums, quinces, currants, and in several of
the berries. A combination of acids occurs in many of the fruits,
including the tomato.

The caloric value of fruits lies chiefly in their carbohydrates.
( See Chapter 4.) Certain fruits, such as dates and figs, have a much
higher fuel value than the fresh fruits above described. This is due
to a smaller proportion of water and, consequently, a much larger
proportion of carbohydrates. For the same reason, dried fruits,
when eaten as such, have a relatively high fuel value. Prunes or
other dried fruits when cooked, however, have practically the same
proportion of water as the fresh fruit. Canned fruits rank with
fresh fruits but the caloric value may be increased by the sugar
which is added,

B. DIGESTION OF FRUITS

Fruits are easily digested by normal individuals. Much of the
carbohydrate is in the form of sugars, glucose and fructose, which are
ready for immediate absorption, thus requiring no digestion in the
alimentary tract. \With color, odor, and flavor all combining to whet
the appetite and, hence, stimulate the flow of the digestive juices,
digestion and absorption are carried on under most favorable
conditions.

In hyperchlorhydria, the condition which was mentioned above,
where an undue quantity of hydrochloric acid is present in the
stomach, the gastric acid should net be increased by the use of acid
fruits. Acid fruits taken with this condition usually cause a burning
sensation after eating. Some individuals find that cooked fruit is
more easily tolerated than fresh. This is especially true of apples.

Bananas, if perfectly ripe or if cooked, are easily digested. If .
unripe bananas are eaten raw and are not well masticated, digestive
troubles may ensue. Either green or ripe bananas may be baked to
use in place of a vegetable or for a dessert. Even a child, who has
not yet learned to give sufficient time to the process of mastication,
may be given the ripe bananas, if they are mashed, so that it is
impossible for the pulp to be swallowed in solid masses.

C. VITAMIN AND LAXATIVE VALUES

As has been shown in Chapter 8, some fruits are particularly
rich in vitamins, and that in itself is a good reason for their in-
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clusion in the daily diet. The vitamin content varies but this differ-
ence need not be taken into special account in the varied diet of adults.
For children certain vitamin-rich fruits, such as the orange or
banana, should appear daily, unless these factors are supplied by the
use of vitamin-rich vegetables, such as tomatoes or raw cabbage.

Some fruits, because they contain many small seeds or because the
skins are eaten, furnish an appreciable amount of bulky residue
which serves as an aid to peristalsis, thus increasing the benefits to
be derived from the inclusion of fruits in the dietary. The skin of
apples, however, is astringent and may be constipating. The fruit
acids are in many cases laxative, although the blackberry has the
opposite effect. For the sake of appetite and of general good health,
plenty of fruits should be included in the diet.

SUMMARY AND REVIEW
Fruits have a low caloric value. Why are they a valuable food?
2. Fruit acids may be forbidden in cases where there is too much
hydrochloric acid m the stomach, but may be ordered when there
is a tendency to acidosis. Explain the reasons for this,
3. Dried fruits, such as dates and fgs, have a much higher fuel

—

muud than most fresh fruit. To what is this due?
Much of the carbohydrates in fruits is in the form of the sugars,
glucose and fructose. Why is this an advantage ?

Even an infant may be given ripe bananas if they are mashed.

Why should they be mashed ?
6. For children certain vitamin-rich fruits should appear in the diet

=

wn
.

daily. Give examples of fruits of this sort.
7. Some fruits serve as an aid to peristalsis, Name a fruit which

should be avoided in conditions of constipation.
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CHAPTER 19
CEREALS

A, COMPOSITION

B. USE OF CEREALS IN THE DIET
METHODS OF COOKING
RELATIVE VALUES OF CEREALS

The ancient Romans called the goddess of the grains and the
harvests Ceres, and it is from her name that we derive our word
cereals. Decause of their widespread cultivation, the comparative
ease of transportation, their keeping qualities, and of the great
variety of products which may be manufactured from them, cereals
are now one of the great staples of human diet, as they were in
prehistoric days, when food was always used where it was grown,

A. COMPOSITION

The cereals are the hard kernels or seed-like fruits of certain plants
of the grass family. In composition all of the whole grain cereals
are essentially the same, although the products made from
them may vary decidedly in flavor and texture. Extensive experi-
ments, as well as war-time rationing, have thoroughly demonstrateid
the fact that no one cereal, not even wheat, greatly surpasses any
other in nutritional value. The general composition of cereals is as
follows: 2

FPer cent
WVRLBE  orcists siviars smaves Bmaafulte s ean AR A s R el s o T rans 10 to 12
Profeine, . oo s s R e R S e AT TR 10 to 12
Carboliydrates osns i sl Sienwe e | EN bnieY
L e P Ay N o PO S B o 05t 8
Mineral matter: isaiiisieenirTas slee STy 2

With their fuel material chiefly carbohydrate, cereals in the
dietary should be supplemented by foods which are richer in protein
and fat. The common use of milk and cream with cereals, whether
breakfast food or pudding, shows an instinctive recognition of this
need. As a class, the whole cereals are rich in minerals, hut these

1 Watson, Chalmers: Food and Feeding in Health and Disease. Baltimore:

William Wood and Co., 1915,
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are found particularly in the germ and outer layer, which are
usually discarded in the milling processes. Therefore only the whole

U.S.Department of Agriculture Prepared b

Dffice of Experiment Stations C.ELANGWOR)TfHY
AL True: Director Expert in Charge of Nutrition Investigations
COMPOSITION OF F@C@ MATERIALS.
B oY O = Fuel Ve
Protein Fat Carbohydrdtes  Ash Water 100% Calovies
CenM WHEAT
ater: 10.8 Water: 10.6

otein: 10.0 Protein: 12.

ydrates: 73.4 Carbohydrates:

Fuer vavue:
RBUCRWHEAT
Protein: 10. ater:12.8 1625 caiomies
Carbos at: 2.8 PLR POUND
hydl‘dﬁ'. 73-2 sh: 2-0
Fuer vaiue:

1595 cawomes  Water: 12 f)
PCR FOUND

sh: 1.0

Fat:1,
Fuer vaLue:

Carbo-

hydrstea°73.9 WL, @
15?0 CALORIES Fuer  wvaLue: 1620 CALORIES
FLR POUND - FLR FOUND
1620 cavomies
FCR POUND

Fic. 64.—Cereal grains. Note how nearly buckwheat does resemble the
true cereals in chemical analysis.  (See p. 216.)

grain or the bran can be counted upon as a source of minerals. The

whole le.ill'- are excellent sources of vitamin B; they have a little

vitamin A in their original form, but this is usually lost in milling ;
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and they are almost entirely lacking in vitamin C as well as vitamin
D. The wheat germ has been shown to be rich in vitamin E, likewise
B and G. It is produced commercially for therapeutic use, See in
this connection Fig. 55.

The cereal, or seed kernel of the grain plant, is composed of three
parts: germ, endosperm, and bran coat or husk. The illustration
on this page shows the structure of a grain of wheat, and may be
taken as typical of all cereals.

The endosperm makes up about 85 per cent of the wheat, as it
contains all the materials stored for use by the developing germ.
The food is stored mainly in such forms as starch grains and gluten
granules. Gluten is a protein, insoluble in water, and like starch is
available only when the cellulose walls of the cells are broken by
grinding, cooking, etc. The germ represents only 1.5 per cent of the
whole grain, but it is very rich in protein, fat and vitamins,

B. USE OF CEREALS IN THE DIET

Cereals form the largest crops throughout the world, and cereal
foods are present in large proportion in most diets the world over.

-=u ENDOSPERM

- - BERAN

F1c. 65—A erain of wheat has three
parts. All are used in whole wheat
flour, but only the endosperm in white
flour. Note what a small part of the
grain is germ. (From Wellman's
“Food Plannings,” Lippincott.)

In America, cereals form the bas

use them for breakfast as so-called “cereals”

Fig. 66—The outer or bran layer of
the wheat grain contains cells “richer
in protein (aleurone layer) than the
central starch holding or endosperm
cells. (From Broadhurst's “Bacteria in
Relation to Man."” J. B. Lippincott Co.)

is of practically every meal. We
(cooked at home or mn

the factory), as toast, or a bread of some sort; for luncheon or sup-
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per, in the guise of a cereal entrée—macaroni or rice, for example, as
bread, in pastry, and in puddings; for dinner, as bread, pastry, or
cakes. In addition, we meet cereals in thickened soups, gravies, or
sauces, where flour or cornstarch may be an ingredient,

Mernops oF COOKING
There are three principal ways of preparing cereals for human
consumption ; baking into bread ; making into porridge by cooking in
water and softening; cooking and drying as in the ready-to-eat
cereals. Whatever method is used, three purposes are to be accom-
plished : the softening or rupturing of the cellulose walls or coverings,

Fig, 67.—Whole vs. milled wheat as source of vitamin B. Compare growth
chart in Fig. 68.

the preparation of the starch for digestion, and the improvement of
flavor.

As the discussion of milling and bread-making, and other kinds
of baking will be leit until Chapter 28 and as the ready-to-eat cereals
need no home preparation, only the ordinary methods of cooking in
water will be considered here—the open kettle, the double boiler, and
the fireless cooker. While it requires only a relatively short time
to cook the starch sufficiently to change it from an insoluble to a
soluble form, capable of being acted upon by the saliva, often several
hours of cooking may be needed to soften the cellulose thor-
oughly, the amount of time depending upon the size of the grain
or the fineness of the particles into which it has been ground. Many
breakfast foods go through the pressure cookery process at the
factory, and therefore need but a short cooking in the home, which
may be done directly over the heat, by the open kettle method.

Where there is a need of long cooking, the double boiler is prefer-
able to the open kettle, as the danger of scorching or burning is
reduced to a minimum. The fireless cooker needs less attention than
the double boiler, as it permits the application of slow, even heat
without any need for stirring. Pressure cookers for home use,
adapted to small quantities, facilitate the cooking of cereals such as
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cornmeal, which demand a long home cooking. \With steam pressure,
the cereal may be thoroughly cooked in a very short time, with no
danger of scorching,

ReLATIVE VALUES OF CEREALS
Although one sort of cereal makes practically the same contribution
to the diet as another kind, and the general tendency is to over-
emphasize their minor differences, it is nevertheless desirable to note

Weigthr
n grams
200
—whole wheat cersal diet
- - —milled wheat cereal dier
150"
LY
‘\.._dh"‘--.‘
o A it
L R i ( neuriis
g “{polynevritiy a2
lynevriTis)
Age in days
5o 50 100 150 200 wm g

Fi1c. 68—Whole wheat vs, milled wheat cereal as the whole source of
vitamin I} in the ration of rats,

a few of the characteristics of some of the most widely used cereals.

Barley is used after the germ and bran have been removed. The
first form is known as “pearled” barley; when this is broken up
into smaller bits, “instantaneous” barley is obtained; and barley
flour is made by grinding the “pearls.” Barley water, made from
the flour, has been used a good deal in feeding infants and the sick.
It contains very little nourishment, but has a soothing influence on
the mucous membrane of the digestive tract.

Buckwheat is not botanically a cereal, as it does not helong with
the grasses; but it serves the same purpose in the diet. The bran
is removed, and the rest of the kernel rolled and bolted.

Corn or maize contains a higher percentage of oil than any other
cereal except oats. Because of its low gluten content, it does not give
a flour which can be well used in making leavened doughs. The
different kinds of corn, field, green or sweet, and popcorn, are prac-
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tically the same in composition. Cornmeal, cornstarch, samp, and
hominy are all made from field corn. There is little nutritive dif-
ference between white and yellow corn.

As oat preparations vary little from the original grain, we find in
“patmeal” a concentrated and valuable cereal. It loses less between
the field and the table than is usually the case with the other cereals.
Rye is similar to wheat in most respects, but is not used in this

AWkexs Supery oF Cerear Foons

s FoR AN AVERAGE FAMILY o SRR Lo

The total (bres i& 10 Ibs. and dry cereals. ?ti]hs)[.irmlt"s aboul 240 hund red-
calorie portions or Y10 the needed fuel, This, proportion may be raised or 8{
lowered by he ulf. Use whole grain producta if \egrlnblﬁnnd fruits are scarce.

Fi. 69—A week's supply of cereal foods for an average family. This
group constitutes our cheapest source of fuel foods.

country to any extent. Rice is used comparatively little here, al-
though it is the staple of the Eastern countries. As it is most often
used, in a refined form (outer surface removed), it supplies prac-
tically no minerals or vitamins; brown or wild rice, of course, re-
tains these elements,

Wheat is the cereal which is more generally used in this country
than any other. It lends itself to bread-making better than any other
grain on account of its richer gluten content. It is also used
various forms for breakfast cereals. When the whole grain is used
it contributes minerals and vitamins of appreciable value in the diet.
The daily use of the whole grain bread gives an added factor of
safety which is of special value where the diet is limited by lack of
money or other circumstances, :
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TFrom the results of research work recently published * it would
seem that cereals, if properly supplemented, may assume an even

more important place in the average American diet than they do at
present.

SUMMARY AND REVIEW
1. Cereals are one of the great staples of the human diet. Why?
. Cereals in the dictary should be supplemented by other foods.
Why?
As a class the whole cereals are rich in minerals. Why can we
count on only special forms of cereal to supply us with minerals?
4. In America cereals form a part of practically every meal. In
what forms are they used?
3. 1t requires 2 l'elati;*cly short time to cook the starch in cereals
sufficiently. Why, therefore, do they need long cooking? Must
this cooking be done in the home kitchen?

{3

(=)

2 Cowgill, G. R., ¢f al.: Studies on the effects clf abundant cereal intake,
JAMA, 89: 1770, Nov. 19, 1027 89: 1930, Deec. 3, 1927,



CHAPTER 20
MILK

A. COMPOSITION OF MILK

THE NUTRITIVE VALUE OF MILK

C. MILK AS FOOD FOR THE FAMILY
MILK IN THE DIET OF AN INVALID

D. SAFE MILK

E. FINDINGS CONCERNING MILK

=

Milk, although not a perfect food, is the best single food
which nature provides. No other food can take its place and
it is almost impossible to equal it by any combination of other
foods.  Because milk is a liquid some persons feel that it is a
beverage, not a food. That false idea is partly responsible for the
fact that in this country the average amount of milk used per person
1s less than a pint a day, when it might well be more.

A. COMPOSITION! OF MILK

This liquid which we know as millk is a yellowish-white fluid
which has dissolved in it sugar, proteins, certain minerals and vita-
mins with fat “held in suspension.” The color is due to coloring
matter which is contained in the fat and is some indication of the
richness of the milk. While a certain minimum amount of fat
is desirable and often designated by law, the food value of milk
does not depend as much upon that as upon the quality of the
proteins, the minerals and the vitamins which are contained
throughout the whole milk. Contrary to opinion, even skim milk
is a more valuable food from the nutritive standpoint than cream.
For children, therefore, it is perhaps a good thing that the fat con-
tent of the usual city milk supply tends to keep very near the mini-
mum allowed by law. The milk of different breeds of cattle varies as
to the amount of the total solids and of fat. The content of each will
vary with the season of the year and with the feeding and care given
the animals. Market milk, however, because it is a mixture from

different cows, maintains a falrl}- constant average,
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Fic. 70—Milk and milk products. Which of these would be almost equal
to whole milk if butter were eaten at the same meal?
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APPROXIMATE AVERAGE COMPOSITION
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State standards usually take into account both the fat content and
the total solids ; the requirements in general range from 2.5 per cent
to 3.5 per cent for fat content and from 11.5 per cent to 12 per cent
for total solids. The Commission on Milk Standards has recom-
mended the adoption of a standard calling for not less than 3.5 per
cent for fat and not less than 8.5 per cent for solids other than fat.
At present only one state has a standard under 3 per cent for fat
and no state allows less than 8.3 per cent for solids other than fat.

B. THE NUTRITIVE VALUE OF MILK

The test of the nutritive value of a food lies in its ability to satisfy
the needs of the body.

In nutritive value milk stands high. For fuel purposes average
milk gives us 675 calories a quart. A two-year-old child needs about
1200 calories ; and the quart of milk which he must have to get the
other dietary essentials will give him half of the calories that he
needs. The fat and the sugar, which with the protein furnish the
milk calories, are present in forms which are very easily digested.
The sugar is in the form of lactose which does not ferment readily
nor cause digestive upsets, and it also aids in preventing the growth
of the putrefactive bacteria which develop in the intestines and which
sometimes cause digestive disturbances.

The quality of the protein in milk is excellent, which means
that it contains the amino acids needed to build new tissue. This
is invaluable when we realize how much new tissue a child must
build each year until he arrives at maturity. In the first year a baby
triples his weight; and although his rate of growth is less year by
year, he must continue to gain a number of pounds each year. The
quart of milk which the two-year-old takes will furnish him with
enough protein of the best kind. The older children will get more
of their protein from other sources. The adults may get some of
the amount they need from milk as well as from other sources.
It is also important to note that the protein in milk will supple-
ment that of the cereals, and in this way give a higher value to
these economical foods.
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'he mineral substances found in milk are important. Calcium
and phosphorus, which are necessary factors in forming bone
are turmshed by milk in large amounts, and we are dependent upon

it tor an adequate supply for children while they are building the

(The Shattuck Farms, Andover, Mass. Used by permission.)

i. /1.—Two puppies of the same age. The larger one had an
ly of milk; the smaller one had little milk but

nt
of ner J||l-:!_

framework of their bodies. A lack of either of these minerals may
be a cause of rickets. The only one of the important minerals of
which milk does not contain a generous supply is iron.

In a series of experiments with children from three to thirteen
vears of age, carried out by Columbia University, one quart of milk
produced optimum storage of calcium. It was observed that even
when supplemented with calcium from vegetables, a pint of nulk
did not produce the same results. Damels, however, reports that
optimum storage has been obtained on a pint of milk, but only when
the children studied were already in good physiological condition.
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Milk is a fair source of vitamins, relatively rich in A, poor in B,
variable in C and D and a good source of G. The vitamin C content
of milk is almost entirely dependent upon the diet of the cow and
upon the season of the year. We should therefore be sure that some

(The Shattuck Farms, Andover, Mass. Used by permission.)

Fia. 72.—The same puppies shown in Fig. 71 four months later,
during which time both had been well supplicd with milk. The
one at the right is the one which was formerly stunted. What
does the marrow chest indicate concerning the completeness of
recovery? Later feeding may be foo lafe.

vitamin C is furnished by other foods, such as tomatoes, oranges or
other fresh fruits. Through vitamin A, milk stimulates growth and
development and may increase resistance to disease. The vitamin D
of natural milk is not sufficient as the sole protective factor against
rickets in children. Three methods of reénforcing the vitamin D
content of fresh milk have recently been developed and some form
of vitamin D milk 15 now on the market in most cities. The public
is becoming educated to demanding this special type of milk for infant
feeding.

We may justly draw the conclusion that there is no other one
food that will give us a better selection of nutrients,
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C. MILK AS FOOD FOR THE FAMILY

While it is not hard to convince the majority of persons that
children must have some mulk (although ton few children receive
an adequate allowance per day), it is not easy to persuade the
adults that they, too, need milk. In the case of the adults who are
probably getting enough protein from other foods, the great value
of milk lies in its protective qualities. The minerals keep the
teeth in repair and the vitamins protect from certain diseases and
increase vigor.

There are two objections to the use of milk by adults which one
sometimes hears from uninformed persons: these are that it is too
constipating and that it is too fattening. The first objection may be
met by encouraging the use of more laxative foods. The second
can be answered by suggesting that a glass of milk be taken instead
of a slice of buttered bread, as both contain the same number of
calories. In a reducing diet it is important that some milk stay in
the menu; for when the amount and variety of food is cut down,
special care must be taken to supply the minerals and the vitamins,

Another reason sometimes given for leaving milk out of a diet
is that it does not digest easily in the case of that particular person.
In this case suggest that milk be taken in the form of custards, soups.
cocoa and other milk dishes, for, fortunately, milk in such a form
is just as nutritious and often more easily utilized than when taken as
a beverage. When a specific sensitivity to milk exists it may have
to be omitted, but in that case, special care should be taken to keep
the diet adequate.

MiLk 1N THE DI1ET oF AN IxvaLID

Because of the high food value of milk and because of the fact
that it is so easily digested, milk is usually a factor of importance
in the diet of the sick. It may often be prescribed for persons
who have been unable or who have thought they were unable to
take it as a beverage. Sometimes because it is “doctor’s orders.”
the patient will be willing to give milk a fair trial, and in this case
often find an unrealized ability to digest this valuable asset in the
diet of both sick and well persons. Sometimes special preparation
of milk may be necessary, e.g., boiling, which makes a smaller curd
for digestion or mixing carbonated waters with the milk. In some
cases evaporated milk drinks flavored with orange juice or cocoa
will be taken more easily than the fresh milk, because of the differ-
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ence in flavor and texture. In other cases, where liquid milks are
unsuccessful, dried milk may be mixed with other foods such as
sandwich fillings.

D. SAFE MILK

In the everyday use of milk, as well as in illness, it is essential that
the milk supply should be safe. Unless the safety of the milk
procurable is beyond question, it should be pasteurized or even boiled
at home.

Evaporated, condensed milk, and dried milk are safe foods,
as they are sterilized or at least pasteurized by the processes used
in their preparation. They apparently have lost little of their nutritive
value. Condensed milk has a large amount of sugar used in
its preparation, and it carries a higher fuel value on that account,
hut it is not usually wise to add that extra amount of sugar to the
diet in cases of infant feeding or illness, unless the doctor advises it.
The curd in these prepared milks has been broken up by the process
of preparation and for that reason makes the milk more easily
digested in some cases. For the same reason doctors sometimes
advise that fresh milk be boiled when used in infant feeding.

Dr. Haven Emerson in American Jowrnal of Public Health says:
“Present information as to cost and value make it quite clear that
the entire community would save expense and serve their nutritional
needs best if as much as one quart of whole milk were used as food
for each member of the population daily. We can go further and
say that it is indispensable to steady growth and development of
children at least until they reach school age that a quart of milk
should enter their daily dietary. We can add a third summary of the
situation to the effect that unless at least a pint of milk a day per
person is used in a community, waste of income and serious nutri-
tional errors are certain to develop and affect the vitality, sturdiness,
and capacity to resist disease, of a large number of both children and
adults. The above statement of an optimum per capita use of milk
of one quart for each child under six years of age and not less than
one pint for the remainder of the population, is not based upon any
single social, economic, chemical, or physiological test, study or ex-
periment, but represents the sum of observations in many relief
agencies, budgetary studies of families under nursing and dietitian
care, taken together with the experience of physicians and of medical
services in hospitals, and the exact records of camps, institutions for
children and adults, etc. This general conclusion can readily be
verified by anyone with a fancy for figures who calculates the essen-
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tial and accessory food qualities and contents of milk and its effect in
causing and maintaining good nutrition, growth, and development
when used as suggested.”

E. FINDINGS CONCERNING MILK

Milk is an essential part of the diet of every child and adult
because: "

Milke contains more food essentials in better proportions than
most other foods.

Milk is an excellent source of both calcium and phosphorus.

Though milk contains but a small amount of iron, it is in an easily
available form. i

Milk proteins are of the best quality for tissue growth and repair,
and are especially valuable as a supplement to the incomplete
proteins of grains.

The fat of milk 1s in an emulsified form and easily digested.

The only carbohydrate in milk, lactose, is available as a fuel food,
increases calcium absorption from the intestine, and inhibits
putrefaction in the colon.

Milk 1s a good source of vitamins A and G and is an excellent
carrier for vitamin D when this factor is reénforced by modern
methods.

Milk 1s an economical food and should he considered a necessity
not a luxury, because it furnishes more of the protective food
factors for the money than any other food.

SUMMARY AND REVIEW

1. Milk contains sugar, protein. minerals., vitamins and fat which

we know as cream. \Which is the more valuable food, cream or
skimmed milk?

2. The test of the nutritive value of food lies in its ability to satisfy
the needs of the body. Score milk on this count for protein.
For minerals. For vitamins.

3. In the first year a baby triples his weight. What contributions
does milk make for building bone and muscle tissue?

4. The vitamin D in natural milk is not sufficient as a sole protective

factor against rickets in children. How may this lack of vitamin

D be remedied? (See Chapter 8.)

It is not easy to persuade adults that they need milk. What is

the value of milk in the adult diet?

n
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6. There are two objections to milk for adults which one is likely

to hear. What are they and do they outweigh the advantages of
milk in the adult diet?

7. Milk is usually a factor of importance in the diet of the sick.
For what reason?

8. It is essential that the milk supply be safe. Describe five tvpes

of safe milk? Which are recommended for infant feeding?
9. Milk is an essential part of the diet of every child and adult.
Give eight reasons for this statement.
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CHAPTER 21
CHEESE, BUTTER AND EGGS

A, CHEESE

FOOD VALUE

CHEESE IN THE MEAL PLAN
B. BUTTER
C. EGGS

A. CHEESE
Foop VAaLue

Cheese is made by the precipitation of the curd of milk and there-
fore shares the high food value of milk. Because the water is
largely removed, we have a concentrated food which retains all
of the original constituents of milk except the albumin (one
of the proteins), certain salts, and a portion of the milk sugar.
The casein, the protein which remains, is more or less digested
during the process of cheese-making, and is, therefore, in an easily
assimilated form. The fat content is high in the whole milk cheeses,
which form the bulk of our market varieties. The vitamin A con-
tent is also good.

According to the softness or hardness, and the consequent water
content, of the cheese, the value will vary, while the total amounts
of mineral will be influenced mainly by the amount of salt added.
The composition of the tvpes of cheese most commonly used is given
on page 234

As the table indicates, cheese may differ in food value; but in any
form, it is a valuable food. Its most important asset in the dict
is probably its protein content. American “cheddar” cheese, which
is the one most used, is high in fat and minerals, and among the
highest in protein content. It has a distinet though not strong flavor
which makes it an acceptable meat substitute to many who are not
content with other foods of milder flavor. The highly flavored
“luxury” cheeses, both imported and domestic, cost more than Ameri-
can or cheddar cheese, while cottage cheese, usually made of skimmed
mill,, is cheaper than either. These cheeses give high food value
for their cost. Because of its lesser degree of concentration, and
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its greater ease of mastication, cottage cheese is digested more readily
than other forms of cheese, and is therefore preferable in the diets
of invalids and children.

CHEESE 18 THE MEear Pran

Cheese should be used in combination with other materials
as a main dish, rather than as an accompaniment to dessert after
one has already had, in the form of meat, the necessary muscle build-
ing food. Pie and cheese may tickle our palates, but there is little
to be said for them as an economic or nutritional combination. The
opinion that cheese is indigestible is due to the custom of eating it
in too concentrated a form and in too large quantities at one
time. If cheese is eaten as such, it should be well chewed. For
children and invalids cheese, except cottage or cream cheese, should
always be served as an ingredient of a dish. A cheese soufflé, a
cream cheese toast, or a combination of cheese with macaroni can
be well taken usually. Cheese between slices of bread, as sandwiches,
will also have a less concentrated effect.

APPROXIMATE AVERAGE COMPOSITION OF DIFFERENT
TYPES IOCHEESE 2

Variety ‘ Water Fat [:?Q‘:.;"L‘;) Saly, Milke E:gﬂ‘;;_{;“til: Acid,
Par cent Per cent Per cent Fer cent
Brie it 50. 28, 18, 4.
Camembert........ ({7 ~45: 30. 20. 5.
Chieddar? . 205 Sl £46 34- 25, 6.
D e e N e 29. 29, 9.
Bmmental.. .. ... 34 Lo i 30. 5.
Limburg. .. .....-.] 3s. 30. 2q. 6.
Neufchitel, .. .. ... 0. 27 18. 5.
Parmesan.........| 35. 21. 30. 8.
Pineapple. .. ... .. 24, 38. 30. 8.
Roguefort . ..c.-vt]| 35 32, 25, 8.
Stilten. . ..ovvvn. A1, a7. 25, 5.

While cheese should always have a place in the diet, it is invaluable
where meat is not used, as it furnishes an easy means of getting a
large part of the necessary protein into the menu. In such diets
its flavor is also an asset, and it is on this account a better substitute
for meat with its higher flavor than the other blander proteins, such
as eggs, milk and nuts.

1 From Sherman, H. C.: Food Products. By permission of The Macmillan

Company, publishers,
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B. BUTTER

Butter is made from the milk fat or cream. A certain amount
of moisture and curd remains after the cream is churned, and butter
contains about 85 per cent fat. This gives it a very high fuel
value, about 3500 calories to the pound. Aside from this con-
centration of fuel value, it is an excellent source of vitamin A and

FiG. 74—Five common cheeses, with differences in texture (gas) and color
due to micro-organisms: blue molds in Roquefort cheese, A, and gas-
forming bacteria in Swiss, B, and Creamery cheese, D. C is cream cheese.
E is cottage cheese.

may contain some D. These vitamins are retained with the fat
when it is removed from the milk. While fat is digested less quickly
than protein or carbohydrate, this may be an asset in certain cases,
such as in hyperacidity, because of its nonstimulating and even sooth-
ng effect. In some types of maladies there may be a low toleration
of fat but, in general, butter in moderate amount is well taken.
There are a number of butter-like substances which are manu-
factured from animal or vegetable fats and oils (chiefly cottonseed
or coconut) which are known as margarines. They are often
churned with milk in an effort to produce a butter flavor. These
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“oleomargarines” differ greatly in flavor, but some of them are
acceptable as table fats, and most of them are excellent for use as
shortening. They are almost entirely lacking in natural vitamin
content, although to some commercial products an extract of vitamin
A is added. Their fuel value ranks with or above that of butter,
and they are just as completely digested.

C. EGGS

Eggs are among the most valuable of foods, ranking next to
milk. They are equal to milk in regard to vitamins A, G, and
D; and while they have less calcium, they have more iron than
milk. The proteins of the two foods are of an almost equally
high quality.

The egg yolk is of much greater value than the white, as it
contains the majority of the minerals and vitamins. The fat is
also in the yolk and this makes the caloric content of the yolk much
greater. Of the 70 calories furnished by the average egg, ahout 60
are in the yolk. The white is chiefly a solution of albumin in water.
TFor this reason it may be omitted from the diet of the child, It is
now the custom to add the yolk to the infant feeding formula at a
very early age, on account of the iron and the anti-rachitic property.
Soft or very hard-cooked erumbly yolk is hest tolerated.

AVERAGE COMPOSITION OF EGGS (LANGWORTEHY )

Description I;‘i—‘:;"?l-'ﬁ’ Water ] Protein| Fat Ash v?i:;l:{%“
Per cenl | Pér cént | Per cent | Per cent | Per cent | Calories
Hen:
Whole egg as purchased.....| 11z | 65.5 | 11.9 | 9.3 | 09 396
Whaole egg, edible portion 73.7 | 13.4 | 105 1.0 672
White. . ........ - | 86.2 | 12.3 0.2 0.6 231
Yol e 49.5 | 157 | 33.3 | L.I | 1643

Because egos are so easily digested they are most important in
the diet of the invalid. The fat is in an emulsified state like that of
milk, and can be digested in the stomach as well as in the intestines,
which is of advantage in certain dietary disturbances. Cooking
secems to have but little effect on the digestibility. If hard-boiled
cggs are chewed thoroughly, or are finely divided, as when put
through a sieve or ricer, they are apparently as completely digested
as softer cooked eggs. Eggs which are cooked at a low temperature,
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or “coddled,” are perhaps digested more quickly. Eggs cooked in
this way are more palatable as their texture is softer; and for this
reason they are to be preferred in the invalid diet. If the eggs are
placed in boiling water, and are kept in a warm place for twice as
long as they are usually boiled. they will have approximately the
same firmness, but at the same time will be more tender, It is hardly
necessary to say that fried eggs have no place in the diet of the
sick or convalescent. The high temperature of the hot fat will
necessarily toughen the albumen; and for this reason, as well as be-
cause fat is necessarily taken with the egg, digestion will be retarded.

Raw eggs are not used in the invalid diet to so large an extent
as formerly, when it was believed that they were more easily digested
than cooked eggs. Certain experimental work cast doubt upon the
complete utilization of raw egg white; but in recent experiments
with human beings, Rose and Macl.eod show that the coefficient of
digestibility may be almost as high for raw white of egg as for
cooked, Beaten egg white, however, is more thoroughly absorbed
than the white in its natural state. In liquid diets where egg drinks
are used, it is worth while to beat the egg whites.

It is not a difficult matter to find a place in the diet for eggs,
even when there is a prejudice against them. They can be disguised
easily in sauces and desserts and other made dishes. Occasionally
we may find a natural idiosyncrasy against eggs, which can be over-
come only by careful treatment. In the cases, which fortunately
are rare, where eggs must be eliminated completely from the diet,
care must be taken to supply other foods high in the same nutrients.
In general, however, eggs will be found to be one of the most
important constituents of the nourishing and easily digested
diet which is so important in convalescence.

While freshly laid eggs are desirable for a sick person on account
of the delicacy of their flavor, cold storage eggs if stored at the
right time and in good condition are satisfactory for most uses.
Where there is cool space for storage, and strictly fresh eggs can be
purchased at a reasonable price, they may be “‘put down™ in water
glass in the spring. Water glass, with directions for using it, may
be procured at any drug store. Eggs, which were in the best of con-
dition at the time of packing, may be used not only for combining
with other ingredients for cake and desserts, but also for breakfast
purposes, at least during the first few months of preservation. It
is a good idea to remove the number required for use twenty-four
hours ahead of time, and to allow them to soak in cold water until
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needed, for this treatment will remove any flavor which the water
glass may have given.

There should be no prejudices in favor of either brown or white
eges. In spite of the fact that Bostonians will pay ten cents a
dozen more for the brown, and that New Yorkers will do the same
for the white eggs, there is no difference in food value or flaver,
Yolk color may vary with ration of the hens; but the thecry that
highly colored egg yolk necessarily contains more vitamin A is not
based on sound scientific evidence.
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SUMMARY AND REVIEW

1. Cheese is a concentrated milk product and therefore shares the
high food value of milk. Compare milk and cheese in regard
to their contributions to the diet.

2. The protein of cheese is in an easily assimilated form. Explain

this statement.

3. The mineral content of cheese is well worth consideration.
What minerals are found in cheese?

4. Cheeses may differ in concentration and, therefore, in food

value. Tor what reasons?

Cottage cheese is more readily digested than other forms of

cheese, Why?

6. Cheese as a main dish should be used in combination with other
materials.  For what reason?

L3,

7. Cheese is invaluable where meat is not used. Why?

8. A certain amount of moisture and curd remains in butter. What
percentage of fat does it contain?

9. Butter has a very high fuel value. How many calories does a

pound of butter contribute?

10. Another nutritive asset of butter is its vitamin content. What
vitamins does it contribute ?

11. Fat is less quickly digested than protein or carbohydrate, but

this may be an asset. For what reasons ?
12. There are a number of butter-like substances known as mar-

garines. Compare margarine with butter.
13. Eggs are among the most valuable foods, ranking next to milk.

Compare the nutritive value of eggs and milk.
14. The egg yolk is of greater value than the white. For what
reason ?
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. Cooking seems to have little effect upon the digestibility of eggs.

Discuss this fact.

. Raw eggs are not used in invalid diets to as large an extent as

formerly. Why not?

. There should be no prejudice in favor of either brown or white

eggs. Explain.
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CHAPTER 22
VEGETABLES

A. FUNCTIONS IN THE DIET

B. CLASSIFICATION

C. EDIBLE FUNGI

D. COOKING OF VEGETABLES

E. PRESERVATION OF VEGETABLES
CANNING :
FROZEN FOODS

Under the term vegetables are grouped foods which represent
practically every part of plants—roots, tubers, stems, seeds and
seed pods. as well as leaves—all edible portions of garden plants,

While most vegetables are low in caloric value because of their
high water content (75 to 95 per cent), they, like fruits, are extremely
valuable in the diet, because of factors other than fuel value. These
foodstuffs are generally excellent sources of mineral salts and
vitamins, and frequently furnish considerable cellulose. They also
give variety to the diet hy texture, flavor, odor, and color, as well
as because of their actual chemical composition.

Except for the legumes (which are discussed later, in Chapter
27), the principal energy value of vegetables is derived from their
carbohydrates, most often occurring in the form of starch, with but
small amounts of sugar. Some vegetables, however, notably, beets
and sweet potatoes, are comparatively rich in sugar. The percentage
of fat in vegetables is very low, and, taken as a class, they do not
contain much protein. The cuts appearing on page 243 give 1
graphic representation of the composition of some typical vegetables.

A. FUNCTIONS IN THE DIET

Green vegetables are often spoken of as blood-building foods.
They are notable as sources of iron to enrich the blood's supply;
and, because of their relatively large amounts of some other mineral
salts, they help maintain a proper degree of alkalinity in the

blood. (See Chapter 7.)
240
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Many vegetables* are specially valued on account of their vita-
mins. Tomatoes, for instance, are rich in three vitamins; the
leafy vegetables or salad plants, rank very high for vitamins A and
C; and vitamins B, G and E are also abundant in many varieties.
An adequate supply of vegetables gives to the diet what has been

AVVEEKS SUPPI.Y l'JF\f';-_'GE'['ARLES AND FRUITS

Cn ribalime fmpn |

T e g FnR AN AVERAGE E\le Py o gt

rovides about 160 hundred—calorie portions or 15 the needed fuel.
Pl"hin proportien may be raised or lowered by half. Abvays uze someleaf vegernbles,

Courtesy of la 5. Department of Agriculture

The total (52 Ibs. fresh and camed with 3 Tbe dried, ur'TU Ibe fresh w..iﬂh!.l 3 |

Fic. 75—A week’s supply of vegetables and fruits for an average family.
Few families use as large a variety of these foods as the market affords
and price permits,

called the “factor of safety,” so far as vitamins and mineral salts
are concerned.

Although the fuel value of vegetables, aside from the starchy
kinds, is not very great, their bulk is extremely useful as an aid to
peristalsis. A great many vegetables have large amounts of cellu-
lose; and, because they are so palatable and varied in flavor, it is
easy to eat them in large enough quantities to introduce into the
intestinal tract a sufficient amount of indigestible residue, without
unduly increasing the actual fuel intake. The vegetable acids may
also increase peristalsis.

" Tomatoes, though always discussed with vegetables, are, from a batanical
point of view, considered berries or fruits.
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B. CLASSIFICATION

Vegetables fall into different classes (roots, leaves, etc.), accard-
ing to plant structure, but as foodstuffs, no hard and fast lines ean
be drawn between these groups.

The Leafy Vegetables. The leafy vegetables—often called
green vegetables—contain less than 10 per cent of solid matter,
Outstanding members of the group are spinach, cabbages, celery,
lettuce, and “greens” of all sorts. Spinach holds a uotcwortl;y
position as a source of food iron, in addition to its other valuable
constituents,

Cabbage has long been used as an antiscorbutic, and is now
known to be rich in vitamins A, B and C. Raw cabbage is 91 per
cent water; cooked, 97.5 per cent. As some of the nutrients are
lost in the water of cooking, and the vitamins to a certain extent
destroyed. it is a more valuable food when eaten raw. Celery and
lettuce are useful adjuncts to the diet, supplying a pleasing element
through their crispness, for wvariety in texture is often as much
relished as change in flavor. Their appearance also lends attraction
to a meal,

Celery is sometimes classed as a leal and sometimes as a stem
vegetable ; * on the latter score it is grouped with asparagus, but the
leaves are little used. Blanched celery, as well as lettuce, is some-
what lower in vitamin content than the green. Asparagus, although
low in fuel value on account of its 94 per cent water, contains more
protein than most roots and succulent wegetables. It is readily
digested, and, because of its distinctive flavor, a popular food. Itis
especially rich in vitamin B.

Flower Vegetables. The flower type of vegetable is represented
by the caulifliower. The edible part of the cauliflower is an over-
developed flower cluster. Artichokes are flower buds, but the green
fleshy scales are really leaves. As they are generally cooked, much
of the vitamin content, which is not large in the first place, is lost.

Root Vegetables. Roots as a class contain a higher percentage
of carbohydrates, especially sugar, than do the leaves, stems, and
flowers of vegetable plants. Deets, carrots, salsify, turnips, parsnips,
and onions * all belong in this category. The fuel value is relatively

2 The so-called stalks or stems are merely leaf stems or petioles, the true
stem being the hard “heart’” at the base; the so-called leaves are leaflets,
botanically speaking.

% Botanically speaking, an onion is mainly a series of overlapping leaves or
scales, The base of the onion where the scales originate is a stem; the
roots are usually left in the ground.
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high and is often greatly increased hy the method of preparation:
butter or cream are generally used in conjunction with these foods

US Department of Agriculture Prepared by
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Fii. 76—Roots and succulent vegetables contain large amounts of water
but are also valuable sources of fuel foods.

as they appear on our tables. The proportion of cellulose is not so
great as in the other classes of vegetables just discussed, but the
mineral salts are to be found in the roots as in other parts of the plant.
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Potatoes and sweet potatoes are the most common of the edible
tubers.*  As storehouses of plant material, they are, for vegetables,
comparatively rich in fuel value. From the standpoint of dietetics
they are much the same as true roots. Doth roots and tubers contain
some vitamins, with white potatoes and onions leading.

Fruits Classed as Vegetables. Vegetables which are essentially
the fruits® of the plants, are tomatoes, peppers, cucumbers,
squashes, pumpkins, and eggplants. Of these the tomato is by far the
most valuable, particularly on account of its high vitamin content
which is but slightly decreased by cooking. The fact that canned
tomatoes are one of our cheapest vegetables makes them invaluable in
a diet where money is limited,

C. EDIBLE FUNGI

The fungi are plants characterized by an entire lack of chloro-
phyll, the green coloring matter which enables plants to make food
from the carbon dioxide of the air. The edible varieties are com-
monly known as mushrooms; the inedible are popularly called
“toad-stools,” especially the injurious ones, many of which are ex-
tremely poisenous. We should avoid those that are overripe or
have heen attacked by slugs; those that are highly colored or spotted;
those that soften easily or have tough flesh; those found growing
in dirty places had best be assumed to be inedible, also. Many of
the extremely poisonous mushrooms look very much like certain of
the edible ones ; and it is best to limit ourselves to mushrooms grown
in mushroom houses, etc. Definite knowledge of the special types
of wild fungi available in a given locality is essential, if they are to
be used.

The most common type of edible mushroom is known as the “Pink
Gill.” Tt is white on top, pink underneath when young, and it “skins"
or peels easily. The truffle is a fungus that grows underground, and
is usually black. The “pink gills” are practically the only kind grown
for market, and are now produced commercially in large quantities
and may be bought at a reasonable price during the fall and winter.
They are also canned successfully.

Like true vegetables, fungi of all sorts contain a large proportion

% Sweet potatoes are true roots. White potatoes are really modified stems,
as shown by the presence of the “eyes” or buds; and they are properly called
tubers,

5]n structure these vegetables differ little from other fruits which are

always called fruits; tomatoes, for example, are quite like oranges, and pump-
kins very like watermelons.

.
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of water (over 90 per cent). The newer analyses of these vegetables
show that they possess so little of the food constituents that their fuel
value is nil ; but they have a real place in the dietary because of their
flavor and texture.

D. COOKING OF VEGETABLES

The methods of preparing and cooking vegetables are various.
The chief essential is that the mineral salts and the vitamins should
be conserved to the greatest possible degree: not wasted through
discarding water used for cooking or thrown away with skins and
other inedible portions of foods. Mineral matter, and also what
protein and fat may be found in vegetables, are generally concen-
trated close underneath the skin. Herein lies the most important
reason for paring fruits and vegetables as thinly as possible,

Any vegetables which can be easily scraped (new potatoes, salsify,
young carrots, for example) should be so prepared or, better still,
cooked with the skins and scraped afterward, as this process re-
moves less material than even careful paring before cooking. If the
new type of heavy utensils are available most vegetables can be cooked
with little or no water. Any extra water in which pared vegetables
are cooked should be utilized, in soups or otherwise, in order to lose
none of the valuable constituents.

Another effect of the heat used in cooking vegetahles is in changes
brought about in the starch, and in soitening cellulose. This subject
is treated in detail in Chapter 9.

E. PRESERVATION OF VEGETABLES
CANNING

Canning is a wholesome method of preserving vegetables for use
beyond the natural growing season, It has largely superseded drying
which was the first known method of preserving food. One ad-
vantage of canning over drying is that canning is generally a cleaner
process ; the food is not exposed to the air for a great length of time,
and, hence, to the dust and germs always present in the atmosphere.
Also, the canned product is in a form much more convenient for
use, as it does not require soaking to restore extracted water, Vege-
tables canned in a vacuum sometimes retain more vitamins than
those freshly cooked under ordinary air conditions or in an open
kettle, as oxidation does not take place so readily.

Vegetables may be canned safely without the use of chemical
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preservatives, and the present pure food laws make it a compara-
tively simple matter to determine from the labels whether or not
such chemicals have been used.

Canning factories are distributed throughout the country in the
center of the producing districts. The products are picked as soon
as they have reached the proper stage and taken immediately to the
factories where they are cleaned, prepared and packed at once into
new cans which are then heated under pressure at a high temperature,
Great care is used both in the choice of products for the can and in
the method of canning. In general canned foods are safe, wholesome
products.

Frozen Foops

A new method for the preservation of meats, fish, vegetables and
fruits, which is growing in use and favor, is the quick freezing
process, Freezing units travel from place to place with the season,
The vegetables are cleaned, sorted, blanched and packed into cartons.
These are then placed on trays in the freezing units and allowed to
remain there at a temperature which ranges from 30 to 50 degrees
below zero. The products are then stored and kept at a temperature
below freezing until they are ready for distribution. In retail stores
and institutions they must be kept at this low temperature until they
are to be used, when they will be found to be fresh and full of flavor.
There is practically no change in the food value.

SUMMARY AND REVIEW

1. Vegetables are extremely valuable in the diet. List reasons.

2. Many vegetables are especially desirable on account of their vita-

mins. \What vegetables rank particularly high?
3. Vegetables are useful as an aid to peristalsis. Why?

4. Vegetables fall into different classes according to plant structure,

How many divisions are there, and what are they?
5. Cabbage has long been used an an anti-scorbutic. Define this term.

6. The fact that canned tomatoes are one of our cheapest vegetables
makes them invaluable in the diet where money is limited. Why?

7. The methods of cooking and preparing vegetables are various.
What is the chief essential in their cooking?

8. Canning is a wholesome method of preserving vegetables. Why

is canning in general a better process than preservation by drying?
9. A new method of the preservation of foods is by the quick freez-
ing process. What are its advantages?




CHAPTER 23
SALADS

A. LETTUCE IN SALADS

B. OTHER SALADS

C. SALAD COMBINATIONS
D. SALAD DRESSINGS

E. STANDARDS FOR SALADS

The term “salad” has come in recent years to be an all-inclusive
term applied to innumerable combinations of vegetables, fruits,
and meats, hound together with a dressing and served crisp and
cold with a garnish, at least, of the green salad leaves from which
these elaborate developments have taken their name.

Salads in their modern usage may he divided into two classes.
Those which act as appetizers or savaries and which have little fuel
value are of great importance in the diet, however, on account of
the mineral and vitamin content, which is particularly high in raw
fruits and vegetables. (See Chapters 18 and 22.) Salads which
carry with them high nutritive value and protein content from fish,
meat, eggs, cheese and nuts which are combined with lighter fruits
and vegetables form the second class. They may be used as the
main course for luncheon but should never appear on the dinner
table,

A. LETTUCE IN SALADS

The most popular and most plentiful of the salad plants is let-
tuce, but there are many other delicious succulent leaves, which, when
they can be obtained, may be used to take its place. Celery, a stalk
rather than a leaf, see page 242, is used perhaps more than any other
vegetable except lettuce as an ingredient of salad.

The leaves which are in general use for salads in place of lettuce
are chicory, endive (French; curly), romaine, cabbage and water-
cress., [Fennel, Swiss chard and “sour grass” are used in some
places, as well as various wild plants, such as dandelion greens.

The quality of lettuce which can be obtained all the year round in

almost all sections of the country, has improved enormously in the
247
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last few years, for its growing popularity has given it a greater
market value. Boston and Iceberg lettuce are most plentiful and
are quite different in flavor and texture, but equally satisfactory to
serve as salads. The choice is usually a matter of taste and of the
grades which the market offers at the time the purchase is made.

It has been the custom to discard the outer green leaves which are
not as tender and crisp as the inner bleached leaves. It has heen

T

Fic. 77.—Salad vegetables: A. Head lettuce. B. Romaine. C. Watercress,

shown, however, that these green leaves contain the higher
vitamin content and where they are in good condition they should
be used. Shredded for sandwiches or used as a basis for other in-
gredients, they are acceptable. Shredded lettuce sandwiches usually
prove attractive to children and invalids for luncheon.

To prepare lettuce and other greens for serving, wash the heads,
pulling the leaves apart, washing or rinsing in several “fresh™ waters;
shake off as much water as possible and place in a tightly covered
can or in a linen or cotton bag or towel. Place in the ice box of
in the cold (but above freezing temperature) and crisp for at least
an hour. Lettuce in a covered can will keep for a week or more in
good condition.
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B. OTHER SALADS

Cabbage as a Salad. Cabbage should be washed, the outer leaves
removed and the head covered with cold salted water for at least
an hour, or it may be shredded and then treated in the same way.
Too long soaking in salt water will make it wilt rather than crisp.
Cucumbers, after paring, should be soaked for a half hour or an
hour in iced water.

Celery. Celery should be kept tightly wrapped or covered in the
refrigerator but should not be prepared until near the time for
serving. This applies to most other vegetables. Tomatoes may be
skinned and placed in the refrigerator to chill. Certain combinations
of salad ingredients are improved by marinating with French dress-
ing for an hour before using but none of the green leaves should
be treated this way as they will wilt in acid.

C. SALAD COMBINATIONS

The simplest and best salads which will be most used in the diet
of an invalid are the green leaves served with a dressing of some
sort. Where possible, variations in the kind of leaves served should
be made. Romaine, endive of either type, or watercress should
appear occasionally on the tray. Cabbage, if finely cut, may also be
used and should find favor because it is the cheapest green vege-
table during most of the year. A variation in the garnish, a ring
of green pepper or pimento, a brightly colored radish or a piece
of beet shaped attractively will give a feeling of variety, even when
the basis of the salad must be the same.

When fruits are used for salad, care should be taken in their
combination. Usually salads are more appetizing when few varieties
are used in the same combination. Grapefruit and white grapes with
a cherry garnish, orange and date, or grape fruit and melon are
more attractive both to sight and taste than a mixture of all of them.

When the heavier salads are used as main dishes for lunch or
supper, cheese and eggs are recommended, rather than meat or fish.
Meat or fish, mixed with either mayonnaise or boiled dressing, makes
a combination which seems richer than it actually is. A stuffed egg,
a mold of cottage or cream cheese accompanied by a mixed vegetable
salad or by the green leaves alone, is usually well liked. A small
amount of mayonnaise may be used as a garnish when it is allowed,

Gelatin Salads. Gelatin combined with tomato and fruit juices
provides a means of putting extra vegetables and fruits into the diet.



Fic. 78—The appetizing qualities of salads are in great part due to
pleasing color contrasts, illustrated here by slices of green pepper on the
pale green lettuce.
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Gelatin salads are usually liked and will give variety and attractive-
ness to the invalid tray.

D. SALAD DRESSINGS

French dressing is used more often for invalids than any other
kind. Olive oil has its own special flavor which is appreciated by
its devotees. There are, however, a number of other salad oils made
from other vegetable products which are of delicate flavor and have
good keeping qualities. Care must be taken that the oil is kept as
nearly air-tight as possible and in a cool place. Rancid oil served
even once by mistake may cause an invalid to refuse to take salad
again, and thus make it more difficult to introduce the proper amounts
of fruits and vegetables into the diet.

Oil is also an asset when a diet of high nutritive value is necessary.
On the other hand when calories must be kept low mineral oil which
has no food value may be used in French dressing. While salad
dressing should be well seasoned, seasoning should not be overdone,
particularly for invalids. Vinegar is often forbidden and lemon
juice may be substituted for it in most dressings. 1f oil is forbidden
or not liked, lemon juice by itself or mixed with orange juice will
give a desirable flavor,

Mayonnaise, an emulsion of oil, egg volks and acid, should
usually be thinned with lemon juice rather than vinegar. A little
catsup or chili sauce added to mayonnaise may be used instead of
other seasoning, as an invalid variation of Russian dressing, thus
adding color as well as savor to the salad,

When a diet of low fuel value is advisable, mineral oil will make
a mayonnaise of excellent texture and flavor. This is a real asset
in a reducing diet, as it gives a feeling of satisfaction without adding
any extra calories. Lemon juice may also be used in hoiled dress-
ings, but it should be added after the cooking is completed.

There is no dressing more useful in the invalid diet than sour
cream dressing which is generally liked and can be taken easily in
most cases. The cream may be whipped or used plain with a
delicate seasoning of salt and paprika, if allowed. While it furnishes
its own acid, a few drops of lemon juice or vinegar may be added
for flavor.
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E. STANDARDS FOR SALADS

The following standards will be helpful in preparing salads for the

invalid :

6.
. When a diet of low food value is advisable mineral oil may be

~)

l They should be cold and crisp.

2. They should be attractive to the eye.

. They should be simple rather than elaborate.

. The dressing should he well but moderately seasoned.

] Th(tv. should be varied cither in combination or in dressings from day
to day.

(XU Y S

SUMMARY AND REVIEW

Salads in their modern usage may be divided into two classes.
What are these classes?

. Probably the most popular and most plentiful salad plant is let-

tuce, Name some other salad plants.

. It has been the custom to discard the outer green leaves of salad

plants. Why should these leaves be used?
When fruits are used for salad, care should be taken in their

combination. Why?

. When heavier salads are used as main dishes, cheese and eggs

are recommended rather than meat or fish. For what reasons?
Gelatin salads are usually liked. For what reasons?

used. Discuss this statement.

. There are definite standards for salads. What are they?
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CHAPTER 24
MEATS AND POULTRY

A. NUTRITIVE VALUE OF MEAT
SAFE MEAT
COOKING PRINCIPLES
GRAVIES

B. TYPES OF MEAT
BEEF
VEAL
LAMB AND MUTTON
PORK
POULTRY

The term meat is usually used to include beef, veal, lamb, mutton
and pork which are the flesh of the large animals commonly used as
food. Sometimes the word is used more generally to include poultry
and game. The custom of the country gives it a place on the table
daily ; and although it does not appear three times a day as was the
case a generation ago, it is an important factor in the menu of most
American families.

A. NUTRITIVE-VALUE-OF MEAT

While meat is valued particularly on account of its contribution of
flavor, its asset to the diet lies in the fact that it contains very easily
digested and well-utilized proteins, a goodly amount of phos-
phorus and an appreciable amount of iron which varies, however,
with the amount of fat, as the iron is found only in the lean tissue or
protein portion of the meat. The internal organs of animals are
exceedingly rich in iron.

The organs of animals are also fairly rich in vitamins, although
muscle tissue is relatively low. Vitamin G seems to be the only one
which is furnished liberally by meat tissue and not to a very high
degree even then. There is a small amount of vitamin A and a less
and varying amount of vitamin C.

The per capita consumption of meat is very large in this country,
253
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a condition which can be traced to the generous supply which was
available during the pioneering days. Finding meat abundant and
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Fic. 79.—Meat fresh and cured. Note how little water is really removed
from meats in commercial dried beef or pork (ham).

cheap, the settlers of the new lands made it a large part of their diet,
to which it added savor as well as bulk. There was of course a
smaller variety of other foods available at that time than there is at
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present, With the rising costs of meats, as well as with the increased
variety of other foods available in the markets, the emphasis on meat
as a preponderant part of the diet is changing markedly to meet these
new conditions. While a good state of nutrition can be maintained
without meat, when care is taken in the selection of other protein-
bearing foods, meat is nevertheless considered an excellent source of
protein and is especially liked on account of its flavor. Meat, how-
ever, apparently supplies nothing which cannot be obtained from other
food ; and if there are temporary or chronic physiological reasons why
it must be omitted from the diet, cheese, milk, eggs, nuts, and the
legumes can be relied upon to replace it.

Scientific opinions do not agree in regard to the place of meat in
the diet. Sherman,' however, sums up the matter as follows: “It is
not a simple matter to arrive at a soundly scientific opinion on the
place of meats, fish, and poultry in the diet. These foods are quickly
cooked and, in general, readily digested. Their flavor is well liked
by most people, and tradition (hoth popular and scientific) associates
meat-eating with muscular stamina and vigor and with success and
prosperity generally. On the other hand, these foods tend to be the
most expensive source even of the dietary essentials which they con-
tain in relative abundance; their proteins are more susceptible to
mtestinal putrefaction than the proteins of most other foods; and
some scientists attach importance to the fact that they contain a large
excess of ‘acid-forming’ over ‘hase-forming' elements. In the
writer's opinion we do not yet know whether this last fact is likely
to be of practical importance or not.”

SAFE MEAT

Because meat is a protein food, special precautions must be used in
preparing and shipping it. Because meat is often transported long
distances, the Federal Government enforces very rigid inspection
of the large meat companies conducting interstate business. Local
authorities should do the same for local meat supplies. Modern
methods of cold storage make it possible for meat to “hang” long
enough to become tender after the animals have been slaughtered.
Tenderness depends upon this period of hanging as well as upon the
age of the cattle and upon the way in which they were fed. The
importance of the careful handling of meat cannot be overestimated,
for very high bacterial counts have been reported for such meat
products as sausages and hamburger, sometimes exceeding 1,000,000
bacteria per gram, especially where the meat is carelessly handled

! Sherman, H. C.: Food and Health. By permission of The Macmillan Com-
pany, publishers.
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(soiled hands ; dirty meat grinder, etc.) and allowed to stand at room
temperatures. (See Chapter 31.)

The micro-organisms present in meat are, of course, an important
consideration in the feeding of children and invalids. Cooking,
however, destroys many of these organisms, especially if the meat is
“well done.”

Coorixg PRINCIPLES

In cooking meats two principles should be observed., 1f the
flavor is to be preserved, as in broiling or roasting, meat should be
exposed to a high temperature at once to coagulate the albumin and
thus seal in the juices. When it is desirable to draw the flavor out
of the meat into the liquid, as in soups, the meat should be soaked
in cold water to draw out the albumin and the extractives which
give meat its flavor. For stew a combination of the two methods
should be made. The meat should be seared to keep in some of the
flavor and then it should be cooked in water to make it tender,
As the liquid in which the meat is cooked will be served with the
meat all the flavor will be retained in the combination of meat and
gravy. .
(GRAVIES

Made or thickened gravies, as well as meat juices and dish or pan
gravies, are a customary part of the American diet, but they are not
permitted in the diet of the very sick patient. When they are added
to the meals of the convalescent patient, care must be taken that they
are properly made and not over-seasoned. If equal amounts of flour
and fat are blended together, there will be no excess fat floating on
the top, which is not only unappetizing but may disturb digestion.

B. TYPES OF MEAT
BeEF

Beef, coming as it does from such a large animal, varies greatly
in its texture and this means that special care must be taken in
choosing cuts suitable for various purposes. The more tender
portions, such as the loin, round, and the ribs, are used for broiling
and roasting, while the rump and plate make excellent stews. The
bony portions, such as the shin and shoulder, with their high flavor
are best for soups.

When beef is used for invalids a small club steak, a “minute” steak,
thinly sliced from the round, or a piece of the tenderloin, or filet as
it is called, is usnally chosen if special cooking is possible.

Beef, unlike other meats, when broiled or roasted is usually served

RSITY
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Fic. 80.—As beef 1s cut in New York and Chicago.

A-A.—Portion above this line is the hind quarter, while that below is the
fore quarter.

FORE QUARTER—1 Neck. 2 Whole Chuck., (1) 5th rib roast, (2) Chuck
steaks, (3) Pot roast, (4) Clod. 3 Fore Shank. 4 Brisket. § Plate. (1) Navel,
(2} Rib ends. 6 Rib. (1) 11th and 12th rib roast, (2) 9th and 10th rib roast,
(3) 7th and 8th rib roast, (4) 6th rib roast

HIND QUARTER—7 Flank. (1) Flank steak, (2) stew. 8 Loin. (1) Butt
end sirloin, (2) Wedge bone sirloin, (3) Round bone sirloin, (4-3) Flat bone
steaks, (6) Pin bone steak, (7-15) Porterhouse, (16-18) Club steaks. 9 Rump.
10 Round, (1) First round cut steak, (2-13) Round steaks, (14) Knuckle soup

hone, (15) Pot roast. 11 Hind Shank, (16-17) Soup bones, (18) Hock soup
haone,
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rather rare. This is hest accomplished by starting with a high tem-
perature until the outside of the cut is seared and brown. The
temperature is then lowered for the remainder of the time.

VEAL

Veal is the meat of a young calf not less than three weeks old at
the time of slaughter. The best veal comes from milk-fed calves six
to eight weeks old. *“Bob” veal, or veal that is less than three weeks
old, is often soft and of poor flavor; and its sale is prohibited
in many states, though experiments at the New York State
Veterinary College, Cornell University, indicate that veal even a few
days old is palatable and has no injurious effects. Veal and lamb
may be used as soon as killed and dressed, as they are not improved
by hanging.

Veal was formerly considered more indigestible than beef but
experiments have shown that young veal is as easily digested as
mature beef. Veal is lacking in flavor and fat, and for this reason
fat may be added in the process of cooking. More seasoning should
be added than for other meats. It should be thoroughly cooked
to soften the large amount of connective tissue and gelatin it contains,

Sweetbreads are the thymus glands of the calf which disappear
gradually after it is taken from liquid food. They are considered a
delicacy. A sweetbread consists of two parts, the heart sweethread
and the throat sweetbread. The two parts are connected by mem-
brane. Of the two parts the heart sweetbread is considered more
desirable than the throat sweetbread. They are very tender and
easily digested ; and therefore, although rather expensive, are oiten
used in invalid diets. Like all the organs they should be used as
fresh as possible.

The liver of the calf is tender and should be cooked only a short
time. It is fairly rich in vitamins and very rich in iron which recent
experiments have proved to be in a readily available form. It is
believed to be especially beneficial in the treatment of pernicious
anemia because of some organic factor or hormone present. Brains
are also used for food. They may be stewed, fried, or scalloped,
and are sometimes used in soup. They are not expensive. Most of
these organs have a high purin content which must be considered
in certain diseases.

Layme axp MuTrTON

Lamb is the meat of the immature sheep. Mutton is the meat of
the mature animal. The dividing line between lamb and mutton is
not based entirely on age. The meat from a well-bred and well-fed

ID STATE UNIVERSITY
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animal of one year or a year and a half may still be considered lamb,
while the meat from a poorly fed animal of one year may be con-
sidered mutton. Lamb may be eaten as soon as killed and dressed,
while mutton, like beef, should be hung to ripen.

For invalids, lamb chops, either loin or rib, are more often used
than the other cuts, although a slice from a well-done roast may be
served. Chops should always be broiled, not fried.

TIME TAELE FOR COOKING MEATS

Broiling

fealcltkuimely thieledis . o oos s Tacas e iranaid v meeds 8 to 10 minutes
Sfeaki(3a anches thack) i cos o et 12 to 15 minutes
L T 8 A e P A S R A A A 15 to 20 minutes
Roasting

RibiofiDEeE, per Pound! .l o rot aiden Tapa g aoas s s 10 to 15 minutes
Eeg of mutton, per pound . S8 S L A o 10 to 15 minutes
gl per PORNA) . oo GiD Sdiiie v s s e A e s R 15 to 20 minutes
AT T b i e e s D SR S~ L B e 15 to 20 minutes
Ehlckels per pound AL 0w (o ti et e i 15 minutes
OnSt Dar PO s st A R T s ke e 18 minutes
Rnrkey (Bipounmds])/ S50 G se v i s SRR TR 2 to 3 hours
1128 e AL o TR AR DR - RS G o e S 3 to 4 hours
FOTE, DET)POLMI [ty s s aiuis s jalajms oo dlatis oiatater & s s 25 to 30 minutes
Boiling

ERSEOE TUEON. . A oh e s v o T > to 3 hours
Ham (12 to 14 pounds) to 5 hours
hurlicey- (9 poandse)\ ..ol -l i to 3 hours
CICleets (3 DOTIAEN v %05 s v o lab e ook s -o e SAby w0 v bia'e s to 134 hours

Pork

Pork is the meat of the pig or hog. Because of its comparative
cheapness it is used extensively throughout the world, A large
amount of fat is embedded in the tissues of the hog, and pork con-
tains more fat than any other meat; it is therefore more difficult to
digest. Fresh pork should have firm, pinkish white flesh, with firm,
clear, white fat. Smoked pork, in the form of ham and bacon, is
usually the only form of pork allowed for invalids,

PouLTry

Chicken, geese, ducks, and turkeys are the common domestic birds
used as food, although chicken is the most plentiful of the fowls.
A capon is a male bird that has been castrated at an early age.
Capons are highly prized for their fine flavor and also because of
the large proportion of light meat. Squab, partridges, and other
“game" are luxuries used when obtainable. Because of modern
methods of incubation, chickens may be hatched and marketed at
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any time of the year, so that “broilers” and “frys” are no longer
limited to the spring output.

Factors Affecting Quality. In order to avoid the pmslhlhtv of
contamination and deterioration, great care must be exercised in the
h'mdlmg of poultry. Treezing of poultry immediately after Llllmg
is an excellent means of preservation, providing the poultry is kept
frozen until ready for use. The practice of thm\ing poultry before
exposing for sale is condemned as unwise and unnecessary. It is
objectionable because deterioration begins as soon as the bird is
thawed. Poultry that has been frozen should be marketed in the
same condition. The same changes take place in poultry after killing
as in meat. Fowls that have been allowed to hang for a day or two at
most, develop a finer flavor because of this ripening process, and are
considered better than those freshly killed. White meat is more
easily digested than dark because the fibers are held together less
firmly, and also because there is less fat in white meat, allowing for
more rapid gastric digestion. There is no support for the opinion
that dark meat produces more uric acid than white,

The following table suggests the “‘dressed” * weight of chickens at
different stages of growth. The terms (except the first) indicate the
method of cooking which is preferable for the several weights:

SGHAD 4w ST NN, o e nieecdiclsiiaion oo 34134 dbs.
Broler e S o s e d s hs eis v e s 114-2 6 1bs.
| 7 AT AR | MR N SR e P 215-31% lhs,
I NG ARANGH) e | SR ALERE e 3 Ibs. or over
Fricassee ... ... 5% SRRt e AT S, 4 1bs. or over

The quality of poultry depends upon the texture and flavor of
the flesh, as well as upon the distribution of flesh and fat on the
carcass. Exercise affects the flavor and texture of the meat, for with
exercise the fibers and connective tissue are toughened, and the
extractives are increased. A chicken that has been allowed to run
will develop tough leg muscles, and have a lessened amount of tender
or white meat. The age of a chicken determines its flavor to a large
extent—advantageously at first, and afterwards disadvantageously.

TESTS FOR POULTRY
BREAST. The breast bone should be flexible. A good table bird should
have a large proportion of flesh in relation to the size of Lone. The breast
should be large and {full.
HEAD. The comb should be red, the eyes clear and full, and there should
be no sores on the head. If there are any ‘indications of sores the bird should
be discarded. It is better to purchase birds with the heads on,

* A ‘“dressed” chicken has been plucked hut not drawn, When drawn, it
weighs about 25% less than the purchase weight.

ID STATE UNIVERSITY I
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LEGS. Long thin legs are undesirable, as there is too little meat for the
amount of bone.

SKIN. The skin should be dry and firm, showing that the chicken has
been dry picked. Chickens that have been scalded will show patches. The
color of the skin bears no relation to its quality. Birds with light feathers
are easier to make attractive for market than those with dark, but the color
of the feathers is not indicative of the quality. Hairs on the skin of a
chicken are a sign of age.

FEET. In freshly killed and in voung birds the feet feel moist, soft and
limber. As the chicken becomes older, the feet become firmer and harder,
The feet should not be scaly. Chickens have soit spurs, and roosters have
ha{.{d spurs. The toes of a chicken should not be blunt, as this is a sign of
old age.

FAT. Young chickens are seldom fat. Fat should be fairly evenly dis-
tributed throughout the carcass, as this develops the flavor of the chicken when
cooked. There should be thin streaks of fat under the skin of the breast, but
it is not desirable to have any large masses of fat on the chicken,

WINGS. The wing bones should be tender and should spring back into
place when pulled out. Chickens which have been in cold storage have a
squeczed appearance, due to the packing.

Poultry in Invalid Dietaries. Pecause so much of the poultry
is bone it is an expensive source of protein; but because of its flavor,
which is so well liked by practically everyone. it holds a place of
honor among the delicacies of the table. Since it pleases the palate
and because it is easily digested, chicken is used in the diet of the
invalid more often than other meats. It is sometimes a very valuable
asset in the tempting of the unwilling palate.

Proper cooking, which develops and holds the delicate flavor of
the meat, is important in preparing chicken for the invalid tray.
Young chicken may be broiled or oven-cooked in a small amount of
fat. Older birds may be roasted or fricasseed. A brown fricassee is
often more appealing to the appetite than the white stew, which is too
often made from chicken after the broth has been extracted for soup.
Chicken broth is usually favored by an invalid on account of its
flavor. A very palatable broth may be made from the bones of
roast chicken, if but a small amount of water is used, so as to make a
high concentration.

SUMMARY AND REVIEW

1. Meat is valued particularly on account of its flavor. For what
nutritive reason is it an asset to the diet?

2. The emphasis on meat as a preponderant part of the diet is
changing. Why?

3. Sometimes there are temporary or chronic pathological condi-
tions when meat should be omitted from the diet. By what may
it be replaced ?

SCANNED AT VIRGINIA PO
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Scientific opinions do not agree in regard to the place of meat
in the diet. What is Sherman’s opinion?

Special precautions must be used in preparing and shipping
meat. Why?

The importance of the careful handling of meat cannot be over-
estimated. Discuss this statement.

In cooking meat two principles should be observed. What are
they ?

Special care must be taken in choosing cuts of beef suitable for

various purposes. \What portion should be chosen for broiling
and roasting? For stews? TFor soups?
Veal is lacking in flavor and fat and contains a large amount of

connective tissue. How should it be cooked?
Liver is rich in vitamins and iron. For what disease is it con-

sidered a remedy ?

The dividing line between lamb and mutton is not based en