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INTRODUCTION

An individual has many varied food patterns to select
from when trying to satisfy his food needs. If the individual
has the objective of meeting the standards of good nutrition
several of the alternative diets may be automatically eliminated.
Webster defines nutrition as “the interrelated steps by which
a living organism assimilates food and uses it for growth and
for replace@?n- of tissuve."” It can only be rated as good when the
individual chooses those foods which will furnish sufficient
nutrients to meet the recommended standards (l). The basic 4
food groups are an easy pattern for individuals to follow
without much difficulty to achieve their nutritional neseds., If
one of the hasic food groups were fully or partially omitted fyom
the diet; would it still be feasible to adequately meet the stzan-
dards of good nutrition? The preceding guesticn is a very con-~-
troversial topic, particularly when pertaining to vegetarianism,
Vegetarianism is an old term, or maybe more correctly stated,
an old habit having a come back.

The "new" vagetarian is similar, vet also very different

from the vegetarian of the past. Resemblences will be found

in their food habits with divevgence in theilr beliefs and attitudes,

"Vegetarian' descoribse one who abstaing from the consuwnption
of meat, fowi, fish ard possibly eggs and dairy products (2).
Today the single term vegetarian cen not adegquately account for

all of the varied forms cof vegetarianism. Vegetarienism can be



categorized into types: Lacto-ovo;vegetarian—~—diet consists

of vegetables, milk, chzese and eggs (3,4); Lacto—vegetarianw~~total
vegetable diet suppiemented with milk and cheese {3): Vegan or

Pure Vegetarian---pure vegatable diet, aveoidance of all animal

foods (2,3),

Before researchers can work effectively with vegetarians to
determine their food habits, additicnal information must be
obtained (2,5). Interviews are conducted to obtain diet histories
and information about vitamin and mineral sﬁpplements that are
tsken, and also to find the use of tokacco and alcohol. Personal
data is obtained in relation to age, height, weight, occupation,
education, and religion. After thoroughly questioning the
individual as to his vegetarian habits they can be categorized
according to the type of vegstarian and information is gained
concerning his attitudes and beliefs. Many times an individual
who claimed to he a vegetarian was found to be a non~vegetarian
according to the diet history and interview (5).

The purpose of this paper was to become acquainted with the
food habits and nutritional adequacy of the vegetarian diet. 2An
understanding of vegetarianism is necessary before one can work

effectively with a vegetarian.

REVIEW OF LITERATURE
Background and Motivations
What 1s the cause of this current resurgence to vegetarianism?
Those who have chosen a type of vegetarianism have based their
judgment on many distinct reasons, invoiving religion, ethics

and health matters.



To the typical American, food is a matter of taste ahd
habit, occasionally influenced by such items of controversy
as cholesterol, fat, sugar, calories and salt content (6). To
the vegetarian, focd is of extreme importance in leading a
contented, harmonious life. An opinion which may be held
among vegetarians is that a well-balanced vegetarian diet en-
courages intellectual development, increases the capacity for
mental labor and promotes longevity (6). Many vegetarians
also believe they can purify their bodies and souls through
a new religion and lifestyle that includes vegetarianism. The
word "vegetable"” is & derivative of the Latin word vegetus,
which means "whole, sound, fresh, lively," a definition which

explains why so many follow this dietary ritual (7).

Religion

Because our civilization has been strongly influenced by
the teachings of the Bible, the biblical acccunt of eating
non-flesh dietaries should be considered. The scriptures
stated the human diet was to consist of fruits, seeds, and nuts
(Genesis 1:29) with several modifications following later.
Transgression of the divine laws imposed cenditions that limited
productivity so the original diet was altered to include the herb,
cr plent itself {Genesis 3:18); thus vegetables were includad
in the menu. When vegetation was destroyed, permission was
granted for the use of flesh zsg food (Genegis 9:2). Animals
were preserved in the ark during the f£lood, with seven pairs of

each type of "clean”" animal and only cne pair of each "unclean”



animel (Genesis 7:2). The permission to kill flesh for food
evidently included only the clean animals of which more than
one pair existed (8).

Today vegetarians believe that if God had meant for man to
eat meat, He would have endowed him with physical characteristics
similar to the carnivora. Such characteristics include claws for
snafing prey, large teeth for eating, and a short gastro-intestinal
tract to eliminate the animal toxins before being absorbed (7).

The Seventh~Day Adventists are a religious group of Lacto-ovo-
vegeﬁarians. The Seventh-Day Adventist Church is an evangelical
religious body formed in the middle of the last century. Through
their beliefs in inspiration, a health reform program was adopted
very early by the members. Alcohol was first eliminated, then
tobacco, and finally the flesh of animals. Lacto-ovo-vegetarianism
is reccmmended. The Seventh-Day Adventists are a very organized
group of vegetarians, with theirxr diets based on nutriticnal
information. Diets are planned to meet recommended allowances,
vet aveid eating meat (8).

Monks abstain from eating meat because it is a luxury and,
therefore, not in accordance with their motto of simple living,
Buddhists and Hindus avoid meat duve to their respect for animal
life (6). Buddhists and Menks differ from the typical vegetarian
practice in that over 60 percant of their calories come from
a refined cereal, usually polished rice {2) .

Vegetarianism was brought to America from England in 1817
by Reverand William Metcalf and 41 followers. Metcalf, who

inspired the rapid growth of the English vegetarian society,



organized a convention of diet reformers in New York in 1850.
At this convention the ground work was laid for the American
Vegetarian Society (8). | | |

The establishment cf the Battle Creek Sanitarium in the‘late
nineteenth century was the greatest American endeavor in vegetarian-
ism. The institution's primary objective was to provide medical
care through diet (6, 8). The institution became widely known
for the health foods industry which qfew out of the continuous
experimentation to provide a wholesome, palatable, non-flesh
diet (8). Dr. J.H. Kellogg was a significant contributor to
the research at the institution and eventual success in develop-

ment of breakfast cereals (6, R).

Ethics

The new vegetarians share scme very plausible beliefs about
their diets and why they chose these diets. Ethics axe by far
the most important notivational factor. The highest and most
significant purpose in life is spiritual development, thexrefore,
life in all forms is sacred. All living creatures have a right
to live out their normal life span. For some individuals being
shown arounéd a slaughter house cor living close to or actually
on a farm where animals were raised for eating may have resulted
in experiences which led them to see immense cruelty iﬁ the use of
animals as food. For some an extreme aversicn to the actual eating
of the flesh of animals may have developed in childhood or early
adult life. In either case, the experience usually caused a
fairly immediate decision to forsake meat and fish. A very small

group of individuals may have been reared in a vegetarian household,



causing them to be unable to consider eating the flesh of

animals (7, 10).

Health

Many of today's youth are interested in the emotional appeai
of "back to the land". Vegetarianism appears to be a natural
outgroﬁth of problem-ridden industrial societies. Youth are
looking for a) a new economy that does not encourage abuse of
technology, b) pure produce that does not reguire the use of
chemical fertilizers or pesticides, and c¢) avoidance of synthetic
elemants in our food (3, 6, 7).

Health status may contribute to development of a vegetarian
diet, If one were ill for a prolonged period, then followed a
friend's advice to go on a vegetarian diet and improved, chances
are he will continve to follow this diet (1l0}. Vegetarians
believe animal flesh contains toﬁins, virulent bacteria, impure
fluids, too much uric acid and not any of the right kinds of
nutrients. Pure, edible, and certain to put one on the road
to good health are descriptive of foods from the vegetable

kingdom (7).

Dxugs
Drugs mayv be a related reason for the young to adopt a
vegetarian diet, Experiences with drugs are said to increase
spirituality or sensitivity toc the life of man and animals.
Drugs are on the pathway to awareness., Heilghtened consciousness
and increased desire for pure foods are supposedly brought ahbout
by the use of drugs. Vegetarianism offers a route back to reality

and t¢ health from the sickness caused by drugs (2). The new



vegetarians may have adopted their restricted diet as a crutch

which helps them to refrain from returning to drug use (11).

Vegetarianism~-A Way Of Life-

True vegans are rare, even among Seventh-Day Adventists (12).
If one were a true vegetarian or vegan, his food habits as well
as his way of living would be affected. Veganism embraces a g¢great
deal more than the rejection of specific animal foods. The Charter
of the Veganiswm Scciety states this very clearly:

M"Veganism is a way of living which excludes all forms of
exploitation of, and cruelty to, the animal kingdom, and includes
a reverence and compassion for all life. It applies to the practice
of living on the prcducts of the plant kingdom to the exclusion
of flesh, fish, fowl, eaggs, honey, énimal milk, and its derivatives,
and encouraﬁes the use of alternatives for all commodities derived
wholly or in part from animals. Veganism remembers man's responsi-
biiities to the earth and its resources and seeks to bring about
a healthy soil and plant kinogdom and a proper use of the materials
of the earth" (10).

Vegans will, whenever possible, buy clothes and foot wear made
of synthetic materials rather than animal products. Wonen vegans
exclude the use of cosmetics made with animal products. Animal
experimenté, zoos and keeping of animais are all disapproved by
vegans. Most vegans believe in herval medicine with very few
using vaccinations and immunizations (10}.

A majority of vegetarian views on nutrition differ from those

of nutyitionists. They believe that conventional nutritional and
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medical standards are irrelevant. Vegetarians would like to see
more emphasis on preventive rather than curative "pill pushing"

‘medicine (2).

Food Habits

Along with vegetarians there is a rise in the popularity
lof “*health" or "ﬁatﬁral" foods (2}. Vegetarians prefer natural
foods. They prefexr food which has not been milled, crushed,
preserved, or processed in any way and is free of additives.
Frozen foods may be partially rejected bacause they are expen-
sive (7, 10, 11).7 Vegans tend to eat little refined sucrose
and take most of their sugar in the form of fruits (13). Those
vegans and vegetarians who use sugar prefer brown sugar as it is
a morée natural product. White sugar is avoided because of the
borne charcoal used in the refining process (10). The decreased
amount of refined suéar consumed by vegetarians could possibly
render them less prone to developing coronary thrombosis (13}.

Vegan and vegetarian diets can be adeqguately planned to
meet the nutritional requirements of all age groups. Vegetarian

dicts can provide sufficient calories, protein and specific

y

amino arcids for pregnancy and lactation (9, 14, 15). Table 1
gives an exawple of an adequate vegatarian menu, Caloric
distribution of selected foods ave included in Table 2.

Vegan and vegetarian diets are inadeguate if they: a) are
low in caloriern or b) contain a high degree of refined cereals
or starchy foods (13). Adaguataly ﬂﬁurishgd vagetarisn populations
vsually folleow a wvaried dietary pattern which includes legumes,

vegetables and freits plus wholes grain cereals (9).



TABLE 1

One-day vegetarian menu (14)

Breakfast
orange juice--4 oz.

cooked catmeal--1 c.
milk {(LV)~--4 oz.
soymilk (PV)--4 oz,
-peanut butter-1 tbl.
clear hot cereal
beverage if desired

Lunch

soy patties with tomato
sauce--2
baked potato--1
margarine--1 pat
coocked fresh or
frozen peas--2/3 c.
shredded carrot
salad--1/2 c.
dressing--1/2 tbl,
wheat roll
margarine--1 pat.
strawberries, fresh or

Dinner
vegetable soup--1

sandwich
whole wheat bread

2 slices
garbanzo-egg filling (LV)
savory garbanzos (FPV)
sliced peaches--1/2 c.
walnut-stuffed dates--4
milk (LvV)--8 oz. '
soymilk (PV)--8 oz.

frozen without sugar--3/4 c.

milk (LvV)--8 oz,
soymilk (PV)--8 oz.

LV = Lacto-ovo-vegetarian
PV = pure vegetarian or vegan
TABLE 2
Caloric distribution of selected foods of adult
men on various diets (14)
foeod per cent calories
non- lacto-ovo pure
vegetarian vegetarian vegetarian

milk 10.6 16.6 2.1%
meat 12.9 —— ——
ceraal : :

dark 8.5 16.0 13.8

white 8.8 4.5 1.4
legumes Ld 4.0 5.7
nuts 3.4 4.5 350
fruits 943 19.0 30.0
fat, visible 10.8 8.2 Bl
desserts (sweets),

including honey, syrup, :

molasses, soft drinks 25.0 1)l.:9 7.0

*Soymilk
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Lacto-ovo-vegetarian eating patterns closely parallel the
eating habits of the typical American with the exclusion of meat.
The principle substitutions for meat are milk, cheese, eggs,
legumes, and some nuts (5, 16).

In one particular study, which was carried out by Mckenzie
in London concerning lacton-ovo-vegetarian foed habits, the results
indicataed: 70 percent ate 4 or more eggs per week; 70 percent
had more than 1 pound cheese per week, 36 percent'had one to three
pints of milk per week, and 35 percent had more than three pints
of milk per week (10). Pure vegetarians or vegans exhibit food
conscicusness which is quite evident. The vegans usual dietary
intake included cereals, legumes, nuts, large quantities of fruits
and vegetables plus juices, vegetable oils and olives. Few
desserts were consumed with liberal amounits of honey being used (10).
Nearly &all vegans had been vegetarians before attempting their rew
vegan diet, ”It.has been indicated by most vegans that it would
be impossible to go directly from an omnivore diet to a vegan diet,.
Most vegans éﬁe alone within their family in choosing this way of
life (10}.

Vegans and lacto-ovo-vegetarians refrain from the use of
stinulant foods as caffeine and alcohol. They also encourage
2 low intake of cola drinks (5).

+ If vegetarianism is to rise above the fadrstatus three
major criteria nust first be gatisfied: a) wegetable diets
must be complete with the standard daily reguirements of the

human body; b) vegetable diets must either alleviate cor eliminate



the food problem in certain parts of the world;
diets must provide reinforcement for bio-ethics in regard to

wildlife, agriculture and natural resources (6).

Nutritional Adequacy
Protein

Vegetarian diets are adegurate in all nutrients providing

special consideration is taken in the planning of these diets.
The nutrient content of vegetarian diets is.included in Table 3.
The major concern revolwves avound pr&tein-and the amino acid
pattern, Vegelarians have *to compine several different foods to
meet thelr dally need for protein, Fig, 1 shows how various

food items may ke conbined to produce more complete proteins,

A completely adeguate protein supply can be obtained entirely
from vegetable sources, if the supply of amino scids is carefully

considered in

11,

and c) vegetable

Vegatable

4

inguished nuotrition
acpropriate propartions

neads at ninimom

should not be differentiated,

e lly from prot01ns of animzl

rixtures supplving the amino acids in

.cient in meeting protein

rotein from animal sources

Requirenments for pretein sre much lower din haalthy indid

than what is commonly suggested 1f
levels are satisfactory only when

the calorie level is not high enough, part

utilized for eneray and protein def

ency will develop (17).

sarious ways, vegetable proteins

(17 .

the ﬂﬂill y is good.  Minimum
calories are fully adequate. If
of the protein will be
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TABLE 3
Approximate nutrient composition of one-day vegetarian
diet 14, 18
nutrient lacto-ovo pure recommended
vegetarian vegetarian allowance*

kilocalories 2,030 2,040 2,000
protein (gm.) 78 75 46
fat (gm.) 76 77
carbohydrate (gm.) 260 265
calcium {mg.) 1,110 740 800
iron (my.) 18 24.8 .18
vitamin A (I.U.) 12,600 14,600 4,000
riboflavin (mg.) 2,2 2.3 h
thiamin (mg.) 2.5 29 1.0
niacin {(mg.) 18.6 22.9 13.0
ascorbic acid (mg.) 185 185 45

*For women 23 to 50 years of age.
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Breads with added seed
meals

Breads with sesame or
sunflower seed spread
Rice with sesame seeds

GRAINS (o— | > SEEDS

bread with

milk or cheeggq Sesame salt on legume

dish
pasta with
milk or cheege Reoasted seeds-
soybean snack

rice and mily

pudding ry on rice Elended dip of
garbanzos, segame,

cereal with e borkillas lemon, garlic, oil
nwilk

sasame afd
rice~cheese milk ) 2 sOouUp
casserole wixh bread
wheat berries
with cheese A b
sauce L

MILK "

PRODUCTS | < > LEGUMES

g, M2ADS complementarity more.gener§lly
= confirmed bketween several itemg in each
group

(““““‘““>'means conplementary relationship

demonstrated between a few items in
each group

Fitgye X Summary of Complementary Protein Relationships (19)
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protein is not significantly affected if the dietary protein,
whether of animal or plant origin, is above a certain level (13, 27).
Hardinge aﬁd Stare found no statistical differences between

albumin and globulin levels or hematological findings in vegetarians
or non-vegetarians (16).

According to Swensied, nitrogen equilibrium can be achieved
on a minimum amount of essential amino acids representing 0.6 gm.
of nitrogen. The body tissues have a remarkable ability to
synthesize the remaining amino acids required forAprotein formation
(28). The essential amino acids are threonine, valine, leucine,
isoleucine, phenylalanine, tryptophan, methionine, lysine, plué
histidine for children (22). The essential amino acid content of
vegetarian diets is included in Table 4.

Establishment of nutritional réquirements for the sulphur
amino acids methionine and cystine are of considerable importance.
Peanuts, soybeans and legumee are examples of plant proteins
widely used as sources of nitrpgen, which are relatively low in
methionine (29, 30).

Legume% are nofably low in tryptophan. VAll cereals are
deficient in lysine, and some such as corn, also have a low
tryptophan level (30). The proteins of fruits and vegetables
- which are usually not considered important in protein nutrition
may serve an important suppleméntal role to the cereal proteins (20) .

Certain strains of corn have been discovered, such as
opaqgue E; which has an‘increased‘lysiné and tryptophan content
to equal approximately 90 percent of the nutrition of skim milk;

Work has algo been done with increasing the protein content of

wheat (6, 20).



TABLE 4

Essential amino acids in diets of adult male
vegetarians and non-vegetarians (14)

17.

“Amino Acid .+  non- - lacto-ovo- * ‘pure " *recommen=
: vegetarian vegetarian vegetarian dation

isoleucine (gm.) 6.6 5.4 4.0 1.4
leucine (gm.) 10.1 8.2 6.0 242
lysine (gm.) 8.3 5.4 3.7 1.6
phenylalanine +

tyrosine (gm.) 10.4 8.8 7.0 2.2
methionine + ) .

cystine {(gm.) 4.3 3.2 2.7 2.2
threonine (gm.)* 5.0 3.8 2.9 1.0
tryptophan (gm.) 1.5 L2 1,2 0.5
valine (gm.) 7.1 5.6 4.3 1.6
protein intake{gm.) 121,3 97.2 81.5 65.0

*Recommendation is twice the minimum of Rose's.
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There has been no relationship found between tryptophan
need and caloric intéke required for maintaining bodyweight, or
the age of the subjects (31). Tryptophan requirement for rats
" is influenced by the type and level of protein fed (28).

Valine is not consideréd to be a limiting factor in mixed
foods diets. There is a great deal of variation found in the
amount of valine needed for nitrogen equilibrium, Protein intake
would have to be below 25 gm. before valine would be considered
deficient (32). Soybeans, lentils, and éeanut butter are all favorablc
sources of valine (22).

Individual differences in threonine requirements vary considerably
due to physiological and psychosomatic influences. A decrease of
threonine from ﬁinimum levels in the diet would cause an increase
in nitrogen loss (24j.

The vériability among individuals in their requirement for
leucine was greater than any of the other essential amino acids.

In one particular study, the subject who needed the least amount
of leucine for nitrogen balance had the hichest caloric intake
for the maintenance of body weight (33). Peanut flour, peanut
butter and Soybeans are adeguate sources of leuvcine (22),

Individuals may experience extreme disgcemfort when
isoleucine is deficient in the diet. Symptoms of isoleucine
deficiency include loss of appetite, nausea, dryness of skin and
mucous membranes, easy fatigue and headaches. An isoleucine deficient
diet may cause a nitrogen loss of 1 gm. per day. Deprivation of

igsoleucine definitely involves metabolic changes (28).
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Protein efficiency ratio involves calculating weight gain
of a growing animal in relation to its protein intake when calories
and protein sources are adequate. The :atio depends on the assump-
tion that weight gain of a growing animal is in proportion to gain in
body protein (21). * The protein efficiency ratio of the average
vegetarian diet and its content of lysine, methionine, and tryptophan
were all much lower than those of a diet containing milk proteins (34).

Signs of severe protein deficiency include falling hair,
lassitude, depletion of piasma proteins, abdominal enlargement
due to edema, ascites, and negative nitrogen balance. Clinical
protein deficiency has not been described in American adults who
are vegans, eﬁcept for those individuals on & highly restricted
vegetable intake as in the Zen Macrobiotic diet.® A frequent recom-
mendation to vegetarians and especially young .children is to
include milk or cheese in their diet. One cup of milk, whole or
skim, provides 9 gm. of protein and 7 gm. of protein can be obtained
in one ounce of cheddar cheese (30).

Vitaminsg

Vegetarian diets have a plentiful supply of vitamins. The
vitanin content of vegetarian diets dePénds on age and variety of
plént, scason of harvest, period of storage and method of cooking (25),

- Adequate supplies of vitamin A are found with very little

difficulty. Vitamin A occurs chiefly in the form of caroctene,
the provitamin present in green foods (25). One-half cup steamed
spinach provides over twice the daily requirements of vitamin A.
Carrots, broccoli, kale, and dandeliecn greens are excellent sources
of vitamin A, Little vitamin A is lost under normal conditions of

processing due to its high degree of stakility (21).
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Vitamin D is necessary to facilitate the transport of calcium
across the intestinal wall (35). There are no élant sources for
vitamin D. Individuals must synthesize the viﬁamin for themselves
(25) . In the presence of ultra-violet light, vitamin D is formed
from its precursor 7-dehydrocholesterol (35), This same process is
applied industrially in the synthesis of vitamir D to beradded to
-margarine, milk and many infant foods. Adults will have some
storage of vitamin D in their livef if.regred on an 6mnivore or
lacto~ovo~vegetarian diet. Deficiencies could possibly develop in
children weaned to a vegan diet if they do not have adequate sun-
bathing (25).

Fruits and vegetables provide a sggiﬁﬁqgtogg”supply of vitamin
C for vegetariauns. Beverages prerared and processed from rose hips,
are known to contain substaptially more vitamin C than citrus
drinks (6), Vitamin C is easily destroyed by cooking methods.
hdequate levels of vitamin C are more of a problem with omnivores
hecause vegetarians eat a lafge percentage of their fruits and
vegetables raw (25).

Vegetarians have a thiamin intake which exceeds that of
onnivores because of their large consumption of grains and
soybezansg (15, 34?. Soybeané, lima beans, peas,‘wheat germ and
salad gresns supply suitable amounts of thiamin in a vegetarian
diet (8).

Lacto-ovo-vegetarians have no reason to be concerned with
developing a riboflavin deficiency. Riboflavin could be dmficient_
in vegan diets because of the lew content in cereals and exclusien
of milk andcheese from their diet. Alternative sources of riboflavi

are spinach, asparagus and wheat germ (G, 25).
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