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PROTEIN AND COOKING 
Source: Rainbow Green Live Food Cuisine by Dr. Gabriel Cousens, M.D. 
 

From a live-food point of view, research such as that discussed above is 
extremely exciting and validating. Eating live foods is the simplest and 
most powerful way to achieve this healthful caloric effect, without even 
having to diet.  

  Protein 2 

 
This is because cooking foods usually results in destroying 50% 
of the protein, according to the Max Planck Institute, and 
approximately 60-70% of assimilable vitamins and minerals, up to 96% 
of the B12, and 100% of enzymes and phytonutrients.  
 
In other words, one need only eat approximately half the amount of 
food and calories on a live-food diet as on a cooked food diet to get an 
equivalent amount of vitamins, minerals, protein, and phytonutrients. 
On a healthy live-food regime one automatically gets the anti-aging 
calorie-restriction effect without having to diet. On live foods, one 

normally achieves what I consider a healthy weight. This is the optimum weight for life-extension 
and protection against chronic disease. Using myself as an example, my weight has ranged 
somewhere between 148 and 152 since 1983. I have no special diet. I do not do anything but eat 
live food. And I reached what Dr. Berger considers the optimal weight. It happened totally naturally 
on live foods long before I read Dr. Berger's work. 
 
 
 

http://www.rawfood.com/cgi-bin/order/index.cgi?af=1880&display=single&item_id=0760
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PROTEIN REALITIES 
Source: Conscious Eating by Dr. Gabriel Cousens, M.D. (312-319) 

 
The Myth of a High Protein Need 
THE "NEED" FOR HIGH PROTEIN IS CENTERED ON FEAR RATHER 
THAN FACT. The initial research on which this myth is based was done in 
Germany around the turn of the century. It was financed, for the most 
part, by the meat and dairy industries. They decided that 120 grams of 
protein per day was needed. Today, modern research from around 
the world shows that a more accurate protein need is between 20 
and 35 grams for men or non-pregnant women. The Journal of 
Clinical Nutrition states that we need approximately 2.5% of our total 
calories to be protein. This is approximately 18 grams of protein per day. 
The World Health Organization suggests 4.5% of our calories, or about 32 
grams per day. Mother's milk has about 5% of its calories as protein. 
 

In 1981, Frances Lappe stated in her revised edition of Diet for a Small Planet that as long as one is 
getting enough healthy calories in the diet, one will automatically get enough protein in a vegetarian 
diet. In her original edition of Diet for a Small Planet, she popularized the idea of combining protein 
foods as a way to maximize protein intake. In doing so, she indirectly perpetuated fears concerning 
not getting enough "complete" protein. In her new edition, she skillfully corrected the inadvertent 
scare she had created when, after further research, she found out that protein complementarity 
at each meal is unnecessary. In addition, as physiologists have known all along, humans are able to 
store protein, so that just as long as there is some semblance of a variety of foods in the diet, there 
is really no need to worry about protein food-combining in the first place. 
 

According to the American Dietetic Association, pure vegetarian diets in 

 
arvard researchers have found that it is difficult to have a vegetarian diet that produces a protein 

America usually contain twice the required protein for one's daily need.  

H
deficiency unless there is an excess of vegetarian junk foods and sweets. The well-known British 
medical journal Lancet said that vegetarian protein is no longer considered second-class. In fact, if 
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the vegetarian protein is consumed in its live state, even less protein intake is needed because 
research shows that one-half of the assimilable protein is destroyed by cooking. The Max Planck 
Institute has found that the complete vegetarian proteins, those with all eight essential amino acids, 
are superior to, or at least equal to, animal proteins. They showed that these complete proteins were 
available in various concentrations from almonds, sesame seeds, pumpkin seeds, sunflower seeds, 
soybeans, buckwheat, peanuts, potatoes, all leafy greens, and most fruits. Many fruits have been 
found to have the same percentage of complete protein as mother's milk. Paavo Airola stated: 

 
It is virtually impossible not to get enough protein, provided you have enough to eat of 

 

igh-Protein versus Low-Protein Intake 
nsumption of protein contributes to the development of 

natural, un-refined foods. 

 
H
PAAVO AIROLA POINTS OUT that the over-co
many of our most common and serious diseases, such as arthritis, pyorrhea, schizophrenia, 
atherosclerosis, heart disease, cancer, and kidney damage. Airola's research shows that a 
“highprotein diet causes premature aging.” Other researchers have linked high meat consumption 
with tissue, organ, and cell degeneration and the consequent premature aging that follows. A high-
protein intake creates amyloid deposits (a by-product of protein metabolism), which are deposited in 
the connective tissues and cells and cause tissue and organ degeneration. 
 
Dr. Schwartz, a professor of pathology at Frankfurt University and one of the leading experts on 

he metabolic combustion of excessive protein is associated with creating an overly acid system 

amyloid, feels that amyloid build-up could be one of the most important contributors to the aging 
process. 
 
T
because of the accumulation of toxic protein metabolic wastes such as uric acid, purines, and 
ammonia by-products. This results in what I call autotoxemia. Along with the excess protein in the 
system is a putrefaction process of the partially digested protein that results in the stimulation of 
unhealthy bacterial growth in the colon. These bacteria give off toxins that are absorbed into the 
blood through the colon. Ammonia, which is a breakdown product of a high - flesh- food diet, is 
directly toxic to the system. It has been found to create free radical damage and crosslinking (a 
process associated with skin wrinkles and aging), as well as depletes the body's energy. I have seen 
alcoholics with liver disease be admitted to the hospital after ingesting a steak because they went 
into ammonia toxicity. Their damaged liver was not able to detoxify the excess ammonia and they 
became so ill they needed to be hooked up to life-support machines. 
 
An excess-protein diet has been shown by the US Army to cause a deficiency of B6 and B3. Protein 

ver the past thirty years, a family of research physicians, the Wendts, has developed evidence to 

his clogged membrane results in cellular anoxia (decreased oxygen in the cell) and cell 

has also been found to leach out calcium, iron, zinc, and magnesium from the system. 
 
O
show that those who ingest too much protein actually develop a generalized protein storage disease. 
The Wendts showed, through the use of electron microscope photography, that excess protein 
results in clogging the basement membranes. Basement membranes are those through which 
nutrients and oxygen are filtered into the cells from the capillaries and through which the waste 
products of the cells are filtered out into the blood to be eliminated. The more excess protein there is 
in the diet, the more protein there is stored in the basement membrane. Eventually the basement 
membrane becomes so clogged that nutrients and oxygen are not able to pass into the cells and 
waste products are not able to be eliminated. Contrary to the clogged and thickened membrane of 
an excess protein eater, a baby's basement membrane has wide-open pores through which nutrients 
easily pass. 
 
T
malnutrition. In the Wendts' observations, the protein builds up in such a way that it contributes to 
hypertension, atherosclerosis, cardiovascular disease, and adult-onset diabetes. The Wendts coined 
the term "capillogenic tissue degeneration;' meaning degeneration at the capillary level of 
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circulation. By recommending fasting and a low-protein diet, they were able to reverse this process 
of basement membrane clogging, cellular stagnation, malnutrition, and anoxia. Excess protein in the 
system, which is almost always the case with a high-flesh-food diet, results in a protein storage 
disease that slowly chokes off the cellular system. This clogging of the basement membrane is 
reversed and prevented by a low-protein, vegetarian diet. As our diets get progressively lighter, our 
basement membranes become more porous, like a baby's, and our cellular assimilation improves. 
 
 
Another Danger of the High-Protein Myth 

ROSIS (loss of calcium from the bones) in the US. WE HAVE A DIETARY EPIDEMIC OF OSTEOPO
Approximately one out of three women will sufficiently demineralize her bones to cause at least one 
fracture in her lifetime. These fractures are significant because more women die from osteoporosis-
related fractures than from cancer of the breast, cervix, and uterus combined. The toll due to these 
fractures is about 200,000 deaths per year. 
 

 

 
 

ne to two million fractures occur per year. The evidence is overwhelming that the most 

Female non-vegetarians had an average measurable bone loss of 35% as compared to 

ale vegetarians had a 3% bone loss as compared to males on a flesh food 

 

 
O
important single dietary change one can make to prevent osteoporosis is to decrease the amount of 
protein in the diet. The clinical evidence from several major studies shows that vegetarians have 
significantly less bone loss than those who have a flesh-centered diet. The Journal of Clinical 
Nutrition in 1983 reported in the largest study of its kind that by the age of 65: 
 

only a 7% bone loss in female vegetarians. In other words, female vegetarians had 
five times less bone loss by the age of 65 than those on a flesh-centered diet. 
 
M
diet with 18% bone loss. 
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These statistics showed that female vegetarians had 2.6 times less bone loss than non-vegetarian 

 1984, the Medical Tribune reported that vegetarians had significantly stronger bones. A study in 

easons Vegetarians May Be Protected from Osteoporosis 

1. A vegetarian diet brings us into more general harmony with nature and closer to the way our 

. Vegetarians consume less protein. The result is that vegetarians tend to be slightly alkaline 

 
. Flesh foods are considerably higher in phosphorus as compared to plant foods. The high 

 
. A high-flesh-food diet causes more osteoporosis in that it is high in fat. This fat blocks the 

 
he research also shows that high calcium supplementation does not seem to make a significant 

A study in the New England Journal of Medicine also demonstrated that 

 
ot only does a high calcium intake not help prevent osteoporosis, but a world expert on vitamin D, 

ertain vitamins and minerals are important in the biochemistry of bone formation. One of the most 

men and five times less bone loss than non-vegetarian women. 
 
In
1988 of 1600 women, reported in the American Journal of Clinical Nutrition, showed that by the age 
of 80, those who had been vegetarians for at least 20 years had 18% bone loss as compared to a 
35% bone loss of women on a flesh-centered diet. Note the following information: 
 
 
R
 

physiologies are meant to function. 
 
2

rather than acidic, as are many meat-eaters. One way the body compensates to buffer against 
acidity is to pull calcium out of the bones to make alkaline salts in the blood, which act as a 
buffer against the acidity. Research shows that a protein intake of greater than 75 mg per day 
results in a negative calcium balance in which calcium is lost from the bones. 

3
phosphorus draws the calcium out of the bones. This produces a loss in bone density. 

4
calcium uptake by actually forming biochemical soaps with the calcium, which are then 
excreted by the system. Poor digestion is also a possible cause of low calcium. Low stomach 
acid is associated with poor calcium absorption. 

T
difference in the prevention or treatment of osteoporosis. For example, members of the Bantus, an 
African tribe, get about 350 mg of calcium per day, almost one-fourth of the National Dairy Council 
recommendation of 1200 mg. The Bantu women, however, do not suffer from osteoporosis and 
rarely suffer from bone fractures. Although there may be some genetic component helping the 
Bantus, it is significant that the genetic relatives of the Bantus in the US, who are eating the 
standard American diet, have bone loss percentages that are about the same as the Caucasian 
population. Eskimos who have a calcium intake of 2000 mg per day, but a high protein intake of 
250-400 grams per day, have a high rate of osteoporosis. The Eskimo diet again points to the fact 
that a high-protein diet is a more powerful force in causing osteoporosis than a high-calcium diet is 
in preventing it. A two-year study of postmenopausal women reported in the British Medical Journal 
in 1984 showed that 2000 mg of calcium in the diet, as compared to a diet with 500 mg per day, 
showed no difference in the demineralization process.  
 

calcium supplementation has no effect on the rate of osteoporosis as 
compared to women who took no supplementation.  

N
Hector DeLuca, Ph.D., has pointed out that large amounts of calcium in the diet tend to turn off the 
body's production of vitamin D hormone and thus stop the bone rebuilding process. Excess calcium 
also seems to reduce copper and zinc absorption in the bone. These are minerals essential for proper 
bone formation. 
 
C
important is vitamin D, which in its hormonal form facilitates calcium absorption into the system 
and the bone. By staying in the sun for at least 20 minutes we get enough vitamin D to meet all our 
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calcium metabolism needs. Unfortunately, perhaps because of sedentary lifestyles of older house-
bound people, the average vitamin D level in older subjects is 47% lower than in younger subjects. 
 
Vitamin C, which is found in higher concentrations in a vegetarian diet than in a meat-centered 

ne of the most important minerals is silicon. It stimulates the growth and formation of bone and 

agnesium, although comprising 0.1% of bone as compared to calcium being 20.2%, plays an 

anganese, copper, potassium, strontium, and zinc are other minerals that are important in 

oron, a little-known mineral, is needed in small amounts for proper bone metabolism. It could be 

s pointed out by the National Institute of Health Consensus Development Conference on 

nother piece of this osteoporosis controversy is a recent 14-year study reported in the Journal of 

oron may make a significant difference in our thinking about osteo porosis for its effect on estrogen 

diet, is another important vitamin for bone development and reformation. Folic acid and pyridoxine 
(B6) are also important. 
 
O
teeth. Silicon increases much-needed collagen in the bone. Silicon is found in mother's milk, in the 
fiber fraction of brown rice, in leafy greens and bell peppers, and in the herb called horsetail. These 
are primarily vegetarian sources. I have found that horsetail is extremely high in silicon and very 
good for bone repair, regenerating fingernails, and improving hair strength and vitality in my 
patients. Only organic silicon helps to do this. The inorganic form doesn't seem to have this effect. 
 
M
important role in fixing calcium into the bone and also converting vitamin D to its active hormonal 
form. Magnesium is found in high concentrations in leafy greens, whole grains, legumes, seeds, 
almonds, black-eyed peas, curry, mustard powder, alfalfa sprouts, avocados, apples, bee pollen, 
beets, dates, dulse, figs, garlic, lentils, most green vegetables, grapefruit, kelp, eggs, and liver. 
Vegetarians get more than enough magnesium in their diet. 
 
M
bone and cartilage formation. Plants that contain magnesium also contain these minerals. 
 
B
one of the most important minerals in the prevention of osteoporosis. Boron has been found to be 
essential for the production of the active form of vitamin D. A study done in 1986 on 
postmenopausal women found that adding 3 mg per day of boron reduced the urinary loss of 
calcium by 44% and significantly increased the serum concentrations of natural estrogenic 
hormones. The boron increased the blood 178-estradiollevels (the most biologically active estrogen 
in humans) to concentrations equal to those found in women on estrogen replacement therapy. This 
increase in estrogen also helps prevent bone loss. This boron stimulation of natural estrogen levels is 
important because of the controversy around the use of estrogen supplementation. 
 
A
Osteoporosis in 1984, the risk of endometrial cancer increases with the use of estrogen therapy. The 
April 1991 issue of the Journal of the American Medical Association contained an article showing 
there was a direct linear relationship between the duration of use of menopausal estrogens and the 
risk of breast cancer. This article reviewed the major studies on the subject and is considered by 
some as one of the most thorough epidemiological studies analyzing the relationship between 
menopausal estrogens and breast cancer. Combining results from all the studies, regardless of the 
quality of the study, the statistics showed that if estrogens were used for 15 years, a woman had a 
30% excess risk of breast cancer. If used for 25 years, there was a 50% increased risk of breast 
cancer. If only the five studies with the highest scientific quality were used, an increase of 60% 
incidence of breast cancer was found in the 15-year estrogen use group and 100% percent increase 
in breast cancer incidence in the 25-year use group. 
 
A
the American Medical Association in 1984, which showed there was no significant difference of hip 
fractures between women who did or did not have estrogen replacement therapy. These researchers 
found no association between fracture risk and hormone replacement therapy. 
 
B
alone, as well as its role in improving the metabolism of calcium, phosphorus, and magnesium and 
decreasing the calcium, magnesium, and estrogen losses. The two best sources of boron are kelp 
and alfalfa. Kelp is also high in silicon. Spinach, snap peas, cabbage, lettuce, apples, leafy greens, 
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and legumes are also good sources of boron. Since boron is found primarily in vegetarian foods, this 
may be an additional reason why vegetarians have less osteoporosis. If you are growing your own 
garden, you may want to put borax in the soil to increase the boron concentration in your fruits and 
vegetables. The studies show a large margin of safety with boron. Dogs and rats were safe on more 
than 35 times the 3-milligram dosage. There are areas in the world where people naturally take in 
13 times the required amount of boron in their food without any apparent side effects. 
 
One can see that the prevention of osteoporosis is greatly enhanced by a low-protein, 
vegetarian diet. Such a diet provides an adequate-to-high source of calcium, boron, and other 
essential minerals and vitamins needed for optimal bone function. The low protein of a well-balanced 
vegetarian diet does not leach calcium from the bones. One study found that vegetarian women 
even stop having bone loss after the age of seventy. In addition, leading an active, balanced life with 
emphasis on regular communion with the angels of exercise and moderate sunshine helps prevent 
osteoporosis. One study showed that women in their seventies who exercised moderately increased 
their bone mass by 10/0 per month as compared to the controls who did not exercise and continued 
to have bone loss. An optimal level of exercise for the maintenance of bone mass is essentially 
similar to the activity of a young adult. The best exercises are antigravity ones in order to create 
healthy bone stress and stimulation. Walking is one of the best antigravity exercises, but there 
should also be some exercise for the upper shoulder girdle and arms. Hatha yoga is an excellent 
activity for the upper body, as are mild to moderate traditional exercises like push-ups, et cetera. 
Betty Kamen, Ph.D., who has written an excellent booklet on osteoporosis, points out that we need 
to stand about three hours a day in order to prevent osteoporosis or do antigravity exercises 
continuously for at least 20 minutes five days per week. A life in balance brings a calcium balance. 
 
 
 
 

PROTEIN AND THE CHINA STUDY: EXCERPTS 
Source: The China Study by Dr. T. Colin Campbell, Cornell University 

 
Chapter 2: “A House of Proteins” 

Y ENTIRE PROFESSIONAL CAREER in biomedical research has 

he story of protein is part science, part culture and a good dose of 

:
been so well hidden 

ry of this nitrogen-containing chemical in 1839 by the Dutch chemist Gerhard 
ulder, protein has loomed as the most sacred of all nutrients.  

ios, which means "of prime 
importance." 

 
In the ry, protein was synonymous with meat, and this connection has stayed with 

 for well over a hundred years. Many people today still equate protein with animal-based food. If 

 
M
centered on protein. Like an invisible leash, protein tethered me wherever I 
went, from the basic research laboratory to the practical programs of feeding 
malnourished children in the Philippines to the government boardrooms 
where our national health policy was being formulated. Protein, often 
regarded with unsurpassed awe, is the common thread tying together past 
and present knowledge about nutrition. 
 
T
mythology. I am reminded of the words of Goethe, first brought to my 
attention by my friend Howard Lyman, a prominent lecturer, author and 
 "We are best at hiding those things which are in plain sight." Nothing has 
as the untold story of protein. The dogma surrounding protein censures, 

reproaches and guides, directly or indirectly, almost every thought we have in biomedical research. 
 
Ever since the discove

former cattle rancher

M
 

The word protein comes from the Greek word prote

nineteenth centu
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you were to name the first food that comes to mind when I say protein, you might say beef. If you 
did, you aren't alone. 
 
Confusion reigns on many of the most basic questions about protein: 

 How much protein should one consume? 
rotein? 

ods in a meal to get complete proteins? 
ino acid supplements, especially for someone who 

ild muscle? . 

• 
• 

undamental to many of these common questions and concerns is the belief that meat is protein 
nd protein is meat. This belief comes from the fact that the "soul" of animal-based foods is 

 

 
• What are good sources of protein? 
•
• Is plant protein as good as animal p
• Is it necessary to combine certain plant fo
• Is it advisable to take protein powders or am

does vigorous exercise or plays sport? . Should one take protein supplements to bu
Some protein is considered high quality, some low quality; what does this mean? 
Where do vegetarians get protein? 
Can vegetarian children grow properly without animal protein? 

 
 
F
a
protein. In many meat and dairy products, we can selectively remove the fat but we are still left 
with recognizable meat and dairy products. We do this all the time, with lean cuts of meat and 
skim milk. But if we selectively remove the protein from animal-based foods, we are left with 
nothing like the original. A non-protein steak, for example, would be a puddle of water, fat and a 
small amount of vitamins and minerals. Who would eat that? In brief, for a food to be recognized 
as an animal-based food, it must have protein. Protein is the core element of animal-based foods. 
 
Early scientists like Carl Voit (1831-1908), a prominent German scientist, were staunch champions
of protein. Voit found that a “man” needed only 48.5 grams per day, but nonetheless he 
recommended a whopping 118 grams per day because of the cultural bias of the time. Protein 
equaled meat, and everyone aspired to have meat on his or her table, just as we aspire to have 
bigger houses and faster cars. Voit figured you can't get too much of a good thing. 
 
Voit went on to mentor several well-known nutrition researchers of the early 1900s, including Max 
ubner (1854-1932) and W.O. Atwater (1844-1907). Both students closely followed the advice of 

enty of protein. If 
ou were rich, you ate meat, and if you were poor, you ate staple plant foods, like potatoes and 

 twentieth century, provided one of the more 
ntertaining, but most unfortunate, moments in this history. Physician McCay was stationed in the 

RESSING FOR QUALITY 
rotein, fat, carbohydrate and alcohol provide virtually all of the calories that we consume. Fat, 

s macronutrients, make up almost all the weight of food, aside from 

R
their teacher. Rubner stated that protein intake, meaning meat, was a symbol of civilization itself: “a 
large protein allowance is the right of civilized man.” Atwater went on to organize the first nutrition 
laboratory at the United States Department of Agriculture (USDA). As director of the USDA, he 
recommended 125 grams per day (only about fifty-five grams per day is now recommended). Later, 
we will see how important this early precedent was to this government agency. 
 
A cultural bias had become firmly entrenched. If you were civilized, you ate pl
y
bread. The lower classes were considered by some to be lazy and inept as a result of not eating 
enough meat, or protein. Elitism and arrogance dominated much of the burgeoning field of nutrition 
in the nineteenth century. The entire concept that bigger is better, more civilized and perhaps even 
more spiritual permeated every thought about protein. 
 
Major McCay, a prominent English physician in the early
e
English colony of India in 1912 in order to identify good fighting men in the Indian tribes. Among 
other things, he said that people who consumed less protein were of a "poor physique, and a 
cringing effeminate disposition is all that can be expected.” 
 
 
P
P
carbohydrate and protein, a
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water, with the remaining small amount being the vitamin and mineral micronutrients. The amounts 
of these latter micronutrients needed for optimum health are tiny (milligrams to micrograms). 
 
Protein, the most sacred of all nutrients, is a vital component of our bodies and there are hundreds 
f thousands of different kinds. They function as enzymes, hormones, structural tissue and transport o

molecules, all of which make life possible. Proteins are constructed as long chains of hundreds 
or thousands of amino acids, of which there are fifteen to twenty different kinds, 
depending on how they are counted. Proteins wear out on a regular basis and must be replaced. 
This is accomplished by consuming foods that contain protein. When digested, these proteins give us 
a whole new supply of amino acid building blocks to use in making new protein replacements for 
those that wore out. Various food proteins are said to be of different quality, depending on how well 
they provide the needed amino acids used to replace our body proteins. 
 
This process of disassembling and reassembling the amino acids of proteins is like someone giving us 
 multicolored string of beads to replace an old string of beads that we lost. However, the colored 

making our tissue proteins must be 

a
beads on the string given to us are not in the same order as the string we lost. So, we break the 
string and collect its beads. Then, we reconstruct our new string so that the colored beads are in the 
same order as our lost string. But if we are short of blue beads, for example, making our new string 
is going to be slowed down or stopped until we get more blue beads. This is the same concept as in 
making new tissue proteins to match our old worn out proteins. 
 
About eight amino acids ("colored beads") that are needed for 
provided by the food we eat. They are called "essential" because our bodies cannot make them. If, 

s for our 
placement proteins? The answer is human flesh. Its protein has just the right amount of the 

h food proteins are used to promote 
rowth. This would be well and good if the greatest efficiency equaled the greatest health, but it 

t its impact 
                                         

like our string of beads, our food protein lacks enough of even one of these eight "essential" amino 
acids, then the synthesis of the new proteins will be slowed down or stopped. This is where the idea 
of protein quality comes into play. Food proteins of the highest quality are, very simply; those that 
provide, upon digestion, the right kinds and amounts of amino acids needed to efficiently synthesize 
our new tissue proteins. This is what that word "quality" really means: it is the ability of food 
proteins to provide the right kinds and amounts of amino acids to make our new proteins. 
 
Can you guess what food we might eat to most efficiently provide the building block
re
needed amino acids. But while our fellow men and women are not for dinner, we do get the next 
"best" protein by eating other animals. The proteins of other animals are very similar to our proteins 
because they mostly have the right amounts of each of the needed amino acids. These proteins can 
be used very efficiently and therefore are called "high quality." Among animal foods, the proteins of 
milk and eggs represent the best amino acid matches for our proteins, and thus are considered the 
highest quality. While the "lower quality" plant proteins may be lacking in one or more of the 
essential amino acids, as a group they do contain all of them. 
 
The concept of quality really means the efficiency with whic
g
doesn't, and that's why the terms efficiency and quality are misleading. In fact, to give you a taste 
of what's to come, there is a mountain of compelling research showing that "low-quality" plant 
protein, which allows for slow but steady synthesis of new proteins, is the healthiest type of protein. 
Slow but steady wins the race. The quality of protein found in a specific food is determined by seeing 
how fast animals would grow while consuming it. Some foods, namely those from animals, emerge 
with a very high protein efficiency ratio and value.1 This focus on efficiency of body growth, as if it 
were good health, encourages the consumption of protein with the highest "quality." As any 
marketer will tell you, a product that is defined as being high quality instantly earns the trust of 
consumers. For well over 100 years, we have been captive to this misleading language and have 
oftentimes made the unfortunate leap to thinking that more quality equals more health. 
 
The basis for this concept of protein quality was not well known among the public, bu

 
1  
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was-and still is-highly significant. People, for example, who choose to consume a plant-based diet 

HE PROTEIN GAP 
he most important issue in nutrition and agriculture during my early career was figuring out ways 

umption of protein, making sure it was of the highest possible quality. My 

rough my graduate studies with a profound belief that promoting high-quality 
rotein, as in animal-based foods, was a very important task. My graduate research, although cited 

e third world was 
 result of not having enough protein to consume, especially high-quality (i.e. animal) protein.5 6 7 

in-rich food supplement called INCA  PARINA. 
 Purdue University was breeding corn to contain more lysine, the "deficient" amino acid in corn 

r the world's poor. 

stock industry. 

                                         

will often ask, even today, "Where do I get my protein?" as if plants don't have protein. Even if it 
is known that plants have protein, there is still the concern about its perceived poor quality. This has 
led people to believe that they must meticulously combine proteins from different plant sources 
during each meal so that they can mutually compensate for each other's amino acid deficits. 
However, this is overstating the case. We now know that through enormously complex metabolic 
systems, the human body can derive all the essential amino acids from the natural variety of plant 
proteins that we encounter every day. It doesn't require eating higher quantities of plant protein or 
meticulously planning every meal. Unfortunately, the enduring concept of protein quality has greatly 
obscured this information. 
 
 
T
T
to increase the cons
colleagues and I all believed in this common goal. From my early years on the farm to my graduate 
education, I accepted this virtual reverence for protein. As a youngster, I remember that the most 
expensive part of farm animal feed was the protein supplements that we fed to our cows and pigs. 
Then, at graduate school, I spent three years (1958-1961) doing my Ph.D. research trying to 
improve the supply of high-quality protein by growing cows and sheep more efficiently so we could 
eat more of them.2 3

 
I went all the way th
p
a few times over the next decade or so, was only a small part of much larger efforts by other 
research groups to address a protein situation worldwide. During the 1960s and 1970s, I was to 
hear over and over again about a so-called "protein gap" in the developing world.4

 
The protein gap stipulated that world hunger and malnutrition among children in th
a
According to this view, those in the third world were especially deficient in "high-quality" protein, or 
animal protein. Projects were springing up all over the place to address this "protein gap" problem. A 
prominent MIT professor and his younger colleague concluded in 1976 that “an adequate supply of 
protein is a central aspect of the world food problems” and further that “unless... desirably 
[supplemented] by modest amounts of milk, eggs, meat or fish, the predominantly cereal diets [of 
poor nations] are. . . deficient in protein for growing children. . . . “  
 
To address this dire problem: 
 
• MIT was developing a prote
•

protein. 
• The U.S. government was subsidizing the production of dried milk powder to provide high-quality 

protein fo
• Cornell University was providing a wealth of talent to the Philippines to help develop both a high-

protein rice variety and a live
• Auburn University and MIT were grinding up fish to produce "fish protein concentrate" to feed the 

world's poor. 
 

 
2  
3  
4  
5  
6   
7  
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he United Nations, the U.S. Government Food for Peace Program, major universities and countless 
ther organizations and universities were taking up the battle cry to eradicate world hunger with 

lture Organization (FAO) of the United Nations exerts considerable influence in 
eveloping countries through their agriculture development programs. Two of its staffers8 declared 

sity of Maryland and the U.S. Department of Commerce, another 
roponent of consuming animal-based diets, admitted in 1973 that "although there is no 

rotein can be an important way of improving nutrition 
 the third world, particularly if populations are getting all of their calories from one plant source. 

EEDING THE CHILDREN 
o this was the climate at that time, and I was a part of it as much as anyone else. I left MIT to take 

 Tech in 1965. Professor Charlie Engel, who was then the head of the 

sis on protein as a means of solving malnutrition, we had to make this 
utrient the centerpiece of our educational "mothercraft" centers and thereby help to increase 

                                         

T
o
high-quality protein. I knew most of the projects firsthand, as well as the individuals who organized 
and directed them. 
 
The Food and Agricu
d
in 1970 that "... by and large, the lack of protein is without question the most serious qualitative 
deficiency in the nutrition of developing countries. The great mass of the population of these 
countries subsists mainly on foods derived from plants frequently deficient in protein, which results 
in poor health and low productivity per man." M. Autret, a very influential man from the FAO, added 
that "owing to the low-animal protein content of the diet and lack of diversity of supplies [in 
developing countries], protein quality is unsatisfactory."9 He reported on a very strong association 
between consumption of animal-based foods and annual income. Autret strongly advocated 
increasing the production and consumption of animal protein in order to meet the growing "protein 
gap" in the world. He also advocated that "all resources of science and technology must be mobilized 
to create new protein-rich foods or to derive the utmost benefits from hitherto insufficiently utilized 
resources to feed mankind."10

 
Bruce Stillings at the Univer
p
requirement for animal protein in the diet per se, the quantity of dietary protein from animal sources 
is usually accepted as being indicative of the overall protein quality of the diet." He went on to say 
that the"... supply of adequate quantities of animal products is generally recognized as being an 
ideal way to improve world protein nutrition." 
 
Of course, it's quite correct that a supply of p
in
But it's not the only way, and, as we shall see, it isn't necessarily the way most consistent with long-
term health. 
 
 
F
S
a faculty position at Virginia
Department of Biochemistry and Nutrition at Virginia Tech, had considerable interest in developing 
an international nutrition program for malnourished children. He was interested in implementing a 
"mothercraft" self-help project in the Philippines. This project was called "mothercraft" because it 
focused on educating mothers of malnourished children. The idea was that if mothers were taught 
that the right kinds of locally grown foods can make their children well, they would not have to rely 
on scarce medicines and the mostly nonexistent doctors. Engel started the program in 1967 and 
invited me to be his Campus Coordinator and to come for extended stays in the Philippines while he 
resided full time in Manila. 
 
Consistent with the empha
n
protein consumption. Fish as a source of protein was mostly limited to the seacoast areas. Our own 
preference was to develop peanuts as a source of protein because this was a crop that could be 
grown most anywhere. The peanut is a legume, like alfalfa, soybeans, clover, peas and other beans. 
Like these other nitrogen "fixers," peanuts are rich in protein. 
 

 
8  
9  
10  
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There was, however, a nagging problem with these tasty legumes. Considerable evidence had been 
merging, first from England11 and later from MIT (the same lab that I had worked in)12 to show 

lleviate childhood malnutrition and resolve the AF 
ontamination problem. 

ilippines, I had traveled to Haiti in order to observe a few experimental 
othercraft centers organized by my colleagues at Virginia Tech, Professors Ken King and Ryland 

the Philippines and encountered more of the same. We decided where 
othercraft centers were to be located based on how much malnutrition was present in each village. 

n areas of some of the big cities, as many as 15-20% of the children aged three to six 
ears were judged to be third degree. I can so well remember some of my initial observations of 

 REVELATION TO DIE FOR 
Needless to say, those sights gave us ample motivation to press ahead with our project. As I 

e
that peanuts often were contaminated with a fungus-produced toxin called aflatoxin (AF). It was an 
alarming problem because AF was being shown to cause liver cancer in rats. It was said to be the 
most potent chemical carcinogen ever discovered. 
 
So we had to tackle two closely related projects: a
c
 
Prior to going to the Ph
m
Webb. It was my first trip to an underdeveloped country, and Haiti certainly fit the bill. Papa Doc 
Duvalier, president of Haiti, extracted what little resources the country had for his own rich lifestyle. 
In Haiti at that time 54% of the children were dead before reaching their fifth birthday, largely 
because of malnutrition. 
 
I subsequently went to 
m
We focused our efforts on the villages in most need. In a preliminary survey in each village (barrio), 
children were weighed and their weight for age was compared with a Western reference standard, 
which was subdivided into first, second and third degree malnutrition. Third degree malnutrition, the 
worst kind, represented children under the 65th percentile. Keep in mind that a child at the 100th 
percentile represents only the average for the U.S. Being less than the 65th percentile means near 
starvation. 
 
In the urba
y
these children. A mother, hardly more than a wisp herself, holding her three-year-old twins with 
bulging eyes, one at eleven pounds, the other at fourteen pounds, trying to get them to open their 
mouths to eat some porridge. Older children blind from malnutrition, being led around by their 
younger siblings to seek a handout. Children without legs or arms hoping to get a morsel of food. 
 
 
A

mentioned before, we first had to resolve the problem of AF (Aflatoxin) contamination in 
peanut

o gather some basic information. Who in the Philippines was 
onsuming AF, and who was subject to liver cancer? To answer these questions, I applied for and 

 a stepwise series of surveys. First, we wanted to know which foods contained the 

s, our preferred protein food. 
 
The first step of investigating AF was t
c
received a National Institutes of Health (NIH) research grant. We also adopted a second strategy by 
asking another question: how does AF actually affect liver cancer? We wanted to study this question 
at the molecular level using laboratory rats. I succeeded in getting a second NIH grant for this in-
depth biochemical research. These two grants initiated a two-track research investigation, one basic 
and one applied, which was to continue for the rest of my career. I found studying questions both 
from the basic and applied perspectives rewarding because it tells us not only the impact of a food 
or chemical on health, but also why it has that impact. In so doing, we could better understand not 
only the biochemical foundation of food and health, but also how it might relate to people in 
everyday life. 
 
We began with
most AF. We learned that peanuts and corn were the foods most contaminated.  

                                         
 

 
11  
12  
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All twenty-nine jars of peanut butter we had purchased in the local groceries, 
for example, were contaminated, with levels of AF as much as 300 times the 

 
 

amount judged to be acceptable in U.S. food. Whole peanuts were much less 
contaminated; none exceeded the AF amounts allowed in U.S. commodities.  

This disparity between peanut butter and whole peanuts originated at the peanut factory. The best 
eanuts, which filled “cocktail” jars, were hand selected from a moving conveyer belt, leaving the 

 and its cancer-
roducing effects. We learned that it was children. They were the ones consuming the AF-laced 

y making the acquaintance of 
 prominent doctor, Dr. Jose Caedo, who was an advisor to President Marcos. He told me that the 

n more striking.  

ed families. 

The fami ost like 
ur own meaty American diets. They consumed more protein than anyone else in the country (high 

the lowest average 
rotein intake. It was therefore widely believed that this cancer was the result of a deficiency in 

E FIRST CLUES 
 that time, a research paper from India surfaced in an obscure medical journal It was an 

n consumption in two groups of laboratory rats. One 

recursor 
lesions, but not a single animal fed a 5% protein diet got liver 

 

                                         

p
worst, moldiest nuts to be delivered to the end of the belt to make peanut butter. 
 
Our second question concerned who was most susceptible to this AF contamination
p
peanut butter. We estimated AF consumption by analyzing the excretion of AF metabolic products in 
the urine of children living in homes with a partially consumed peanut butter jar.13 As we gathered 
this information an interesting pattern emerged: the two areas of the country with the highest rates 
of liver cancer, the cities of Manila and Cebu, also were the same areas where the most AF was 
being consumed. Peanut butter was almost exclusively consumed in the Manila area while corn was 
consumed in Cebu, the second most populated city in the Philippines. 
 
But, as it turned out, there was more to this story. It emerged from m
a
liver cancer problem in the Philippines was quite serious. What was so devastating was that the 
disease was claiming the lives of children before the age of ten. Whereas in the West, this disease 
mostly strikes people only after forty years of age, Caedo told me that he had personally operated 
on children younger than four years of age for liver cancer! 
 
That alone was incredible, but what he then told me was eve
 

Namely, the children who got liver cancer were from the best-f
 

lies with the most money ate what we thought were the healthiest diets, the diets m
o
quality animal protein, at that), and yet they were the ones getting liver cancer! 
 
How could this be? Worldwide, liver cancer rates were highest in countries with 
p
protein. Further, the deficiency problem was a major reason we were working in the Philippines: to 
increase the consumption of protein by as many malnourished children as possible. But now Dr. 
Caedo and his colleagues were telling me that the most protein-rich children had the highest rates of 
liver cancer. This seemed strange to me, at first, but over time my own information increasingly 
confirmed their observations. 
 
 
TH
At
experiment involving liver cancer and protei
group was given AF and then fed diets containing 20% [animal] protein. The second group was 
given the same level of AF and then fed diets containing only 5% [animal] protein. 
 

Every single rat fed 20% protein got liver cancer or its p

cancer or its precursor lesions.  

 
13  
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It was not a trivial difference; it was 100% versus 0%.  
 
This w  Those who were 

ost vulnerable to liver cancer were those who consumed diets higher in protein. 

 returning from a 
resentation at a conference, I traveled with a former but much senior colleague of mine from MlT, 

untered a provocative idea that stimulated disbelief, even the ire of fellow 
olleagues. Should I take seriously the observation that protein increased cancer development and 

owed by events in my 
ersonal life. When I was five years old, my aunt who was living with us was dying of cancer. On 

 was starting my 
ork in the Philippines, my wife's mother was dying of colon cancer at the young age of fifty-one. At 

ncer. The moment of 
eciding to investigate protein and cancer was the turning point. If I wanted to stay with this story, 

OT ALL PROTEINS ARE ALIKE 
 you have followed the story so far, you have seen how provocative these findings are. Controlling 

ical idea. But as if this weren't enough, one more 

as very much consistent with my observations for the Philippine children.
m
 
No one seemed to accept the report from India. On a flight from Detroit after
p
Professor Paul Newberne. At the time, Newberne was one of the only people who had given much 
thought to the role of nutrition in the development of cancer. I told him about my impressions in the 
Philippines and the paper from India. He summarily dismissed the paper by saying, "They must have 
gotten the numbers on the animal cages reversed. In no way could a high-protein diet increase the 
development of cancer." 
 
I realized that I had enco
c
run the risk of being thought a fool? Or should I turn my back on this story? 
 
In some ways it seemed that this moment in my career had been foreshad
p
several occasions my uncle took my brother Jack and me to see his wife in the hospital. Although I 
was too young to understand everything that was happening, I do remember being struck by the big 
"C" word: cancer. I would think, "When I get big, I want to find a cure for cancer." 
 
Many years later, just a few years after getting married, at about the time when I
w
that time, I was becoming aware of a possible diet-cancer connection in our early research. Her case 
was particularly difficult because she did not receive appropriate medical care due to the fact that 
she did not have health insurance. My wife Karen was her only daughter and they had a very close 
relationship. These difficult experiences were making my career choice easy: I would go wherever 
our research led me to help get a better understanding of this horrific disease. 
 
Looking back on it, this was the beginning of my career focus on diet and ca
d
there was only one solution: start doing fundamental laboratory research to see not only if, but also 
how consuming more protein leads to more cancer. That's exactly what I did. It took me farther than 
I had ever imagined. The extraordinary findings my colleagues, students and I generated just might 
make you think twice about your current diet. But even more than that, the findings led to broader 
questions, questions that would eventually lead to cracks in the very foundations of nutrition and 
health. 
 
 

N
If
cancer through nutrition was, and still is, a rad
issue would yield explosive information: did it make any difference what type of protein was used in 
these experiments? For all of these experiments, we were using casein, which makes up 87% of 
cow's milk protein. So the next logical question was whether plant protein, tested in the same way, 
has the same effect on cancer promotion as casein. The answer is an astonishing "NO." In these 
experiments, plant protein did not promote cancer growth, even at the higher levels of intake. An 
undergraduate premedical student doing an honors degree with me, David 5chulsinger, did the study 
(Chart 3.8). Gluten, the protein of wheat, did not produce the same result as casein, even when fed 
at the same 20% level. 
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We also examined whether soy protein had the same effect as casein on foci development. Rats fed 
20% soy protein diets did not form early foci, just like the 20% wheat protein diets. Suddenly 
protein, milk protein in this case, wasn't looking so good. We had discovered that low protein intake 
reduces cancer initiation and works in multiple synchronous ways. As if that weren't enough, we 
were finding that high protein intake, in excess of the amount needed for growth, promotes cancer 
after initiation. Like flipping a light switch on and off, we could control cancer promotion merely by 
changing levels of protein, regardless of initial carcinogen exposure. But the cancer-promoting factor 
in this case was cow's milk protein. It was difficult enough for my colleagues to accept the idea that 
protein might help cancer grow, but cow's milk protein? Was I crazy? 
 
 
THE GRAND FINALE 
Thus far we had relied on experiments where we measured only the early indicators of tumor 
development, the early cancer-like foci. Now, it was time to do the big study, the one where we 
would measure complete tumor formation. We organized a very large study of several hundred rats 
and examined tumor formation over their lifetimes using several different approaches. 
 
The effects of protein feeding on tumor development were nothing less than spectacular. Rats 
generally live for about two years, thus the study was 100 weeks in length. All animals that were 
administered aflatoxin and fed the regular 20% levels of casein either were dead or near 
death from liver tumors at 100 weeks. All animals administered the same level of aflatoxin but fed 
the low 5% protein diet were alive, active and thrifty, with sleek hair coats at 100 weeks.  
 

This was a virtual 100 to a score, something almost never seen in research and 
almost identical to the original research in India. 

 
 
In this same experiment, we switched the diets of some rats at either forty or sixty weeks, to again 
investigate the reversibility of cancer promotion. Animals switched from a high-protein to a low-
protein diet had significantly less tumor growth (35%-40% less!) than animals fed a high-protein 
diet. Animals switched from a low-protein diet to a high-protein diet halfway through their lifetime 
started growing tumors again. These findings on full-blown tumors confirmed our earlier findings 
using foci. Namely, nutritional manipulation can turn cancer "on" and "off." 
 
We also measured early foci in these "lifetime" studies to see if their response to dietary protein was 
similar to that for tumor response. The correspondence between foci growth and tumor growth could 
not have been greater (Chart 3.9a). 
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How much more did we need to find out? I would never have dreamed that our results up to this 
point would be so incredibly consistent, biologically plausible and statistically significant. We had 
fully confirmed the original work from India and had done it in exceptional depth. 
 
Let there be no doubt: cow's milk protein (casein) is an exceptionally potent cancer promoter in 
rats dosed with aflatoxin. The fact that this promotion effect occurs at dietary protein levels (10-
20%) commonly used both in rodents and humans makes it especially tantalizing-and provocative. 
 
The results of these, and many other studies, showed nutrition to be far more important in 
controlling cancer promotion than the dose of the initiating carcinogen. The idea that nutrients 
primarily affect tumor development during promotion was beginning to appear to be a general 
property of nutrition and cancer relationships. The Journal of the National Cancer Institute, which is 
the official publication of the u.s. National Cancer Institute, took note of these studies and featured 
some of our findings on its cover.52 
 
Furthermore, a pattern was beginning to emerge: nutrients from animal-based foods increased 
tumor development while nutrients from plant-based foods decreased tumor development. In our 
large lifetime study of rats with aflatoxin-induced tumors, the pattern was consistent. In mice with 
hepatitis B virus-altered genes, the pattern was consistent. In studies done by another research 
group, with breast cancer and different carcinogens, the pattern was consistent. In studies of 
pancreatic cancer and other nutrients, the pattern was consistent.52,53 In studies on carotenoid 
antioxidants and cancer initiation, the pattern was consistent. 54,55 From the first stage of cancer 
initiation to the second stage of cancer promotion, the pattern was consistent. From one mechanism 
to another, the pattern was consistent. 
 
So much consistency was stunningly impressive, but one aspect of this research demanded that we 
remain cautious: all this evidence was gathered in experimental animal studies. Although there are 
strong arguments that these provocative findings are qualitatively relevant to human health, we 
cannot know the quantitative relevance. In other words, are these principles regarding animal 
protein and cancer critically important for all humans in all situations, or are they merely marginally 
important for a minority of people in fairly unique situations? Are these principles involved in one 
thousand human cancers every year, one million human cancers every year, or more? We need 
direct evidence from human research. Ideally, this evidence would be gathered with rigorous 
methodology and would investigate dietary patterns comprehensively, using large numbers of people 
who had similar lifestyles, similar genetic backgrounds, and yet had widely varying incidences of 
disease. 
 

  Protein 17 

Having the opportunity to do such a study is rare, at best, but by incredibly good luck we were given 
exactly the opportunity we needed. In 1980 I had the good fortune of welcoming in my laboratory a 
most personable and professional scientist from mainland China, Dr. Junshi Chen. With this 
remarkable man, opportunities arose to search for some larger truths. We were given the chance to 
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do a human study that would take all of these principles we had begun to uncover in the lab to the 
next level. It was time to study the role of nutrition, lifestyle and disease in the most comprehensive 
manner ever undertaken in the history of medicine. We were on to the China Study. 
 
 
 

DIET AND BODY SIZE (102-103) 
 
We now know that eating a low-fat, low-protein diet high in complex carbohydrates from fruits and 
vegetables will help you lose weight. But what if you want to become bigger? A desire to be as big 
as possible is pervasive in most cultures. During the colonial period in Asia and Africa, Europeans 
even considered smaller people to be less civilized. Body size seems to be a mark of prowess, 
manliness and dominance. 
 
Most people think they can be bigger and stronger by eating protein-rich animal-based foods. This 
belief stems from the idea that consuming protein (a.k.a. meat) is needed for physical power. This 
has been a common notion the world over for a long time. The Chinese have even officially 
recommended a higher-protein diet in order to encourage bigger athletes and to better compete in 
the Olympics. Animal-based foods have more protein, and this protein is considered to be of "higher 
quality." Animal protein enjoys the same reputation in a rapidly modernizing China as everywhere 
else. 
 
There is, however, a problem with the idea that consuming animal-based foods is a good way of 
becoming bigger. The people who eat the most animal protein have the most heart disease, cancer 
and diabetes. In the China Study, for example, animal protein consumption was associated with 
taller and heavier people, but was also associated with higher levels of total and bad cholesterol. 
Furthermore, body weight, associated with animal protein intake,! was associated with more cancer 
and more coronary heart disease. It seems that being bigger, and presumably better, comes with 
very high costs. But might it be possible for us to achieve our full growth potential, while 
simultaneously minimizing disease risks? 
 
Childhood growth rates were not measured in the China Study but adult height and weight were. 
This information proved surprising. Consuming more protein was associated with greater body size. 
However, this effect was primarily attributed to plant protein, because it makes up 90% of the total 
Chinese protein intake. Animal protein consumption was indeed associated with greater body weight 
and consumption of protein-rich milk seemed to be effective as well. But the good news is this:  
 

Greater plant protein intake was closely linked to greater height and body 
weight.  

 
Body growth is linked to protein in general and both animal and plant proteins are effective! 
 
This means that individuals can achieve their genetic potential for growth and body size by 
consuming a plant-based diet. So why is it that people in developing nations, who consume little or 
no animal-based foods, are consistently smaller than Western people? This is because plant-based 
diets in poor areas of the world usually have insufficient variety, inadequate quantity and quality and 
are associated with poor public health conditions where childhood diseases are prevalent. Under 
these conditions, growth is stunted and people do not reach their genetic potential for adult body 
size. In the China Study, low adult height and weight were strongly associated with areas having 
high mortality rates for pulmonary tuberculosism, parasitic diseasesm, pneumonia (m for height), 
"intestinal obstructionm" and digestive diseases. m

 
These findings support the idea that body stature can be achieved by consuming a low-fat, plant-
based diet, provided that public health conditions effectively control the diseases of poverty. Under 
these conditions, the diseases of affluence (heart disease, cancers, diabetes, etc.) can be 
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simultaneously minimized. 
 
The same low-animal protein, low-fat diet that helps prevent obesity also allows people to reach 
their full growth potential while working other wonders as well. It better regulates blood cholesterol 
and reduces heart disease and a variety of cancers. 
 
What are the odds that all of these associations (and many others) favoring a plant-based diet are 
due to pure chance? It is extremely unlikely, to say the least. Such consistency of evidence across a 
broad range of associations is rare in scientific research. It points to a new worldview, a new 
paradigm. It defies the status quo, promises new health benefits and demands our attention. 
 
 
 

THE ATKINS CRISIS (95-97) 
 
In case you haven't noticed, there is an elephant in the room. It goes by the name "low-carb diet," 
and it has become very popular. Almost all diet books on store shelves are variations of this one 
theme: eat as much protein, meat and fat as you want, but stay away from those "fatty" carbs. As 
you have seen already in this book, my research findings and my point of view show that eating this 
way is perhaps the single greatest threat to American health we currently face. So what is the story, 
anyway? 
 

One of the fundamental arguments at the beginning of most low-carbohydrate, high-protein diet 
books is that America has been wallowing in low-fat mania at the advice of experts for the past 
twenty years, yet people are fatter than ever. This argument has an intuitive appeal, but there is 
one inconvenient fact that is consistently ignored: according to a report summarizing government 
food statistics, "Americans consumed thirteen pounds [my emphasis] more [added] fats and oils per 
person in 1997 than in 1970, up from 52.6 to 65.6 pounds." It is true that we have had a trend to 
consuming fewer of our total calories as fat, when considered as a percentage, but that's only 
because we have outpaced our gorging on fat by gorging on sugary junk food. Simply by looking at 
the numbers, anybody can see that America has not adopted the "low-fat" experiment-not by any 
stretch of the imagination. 
 
In fact, the claim that the low-fat "brainwashing" experiment has been tried and failed is often the 
first of many statements of fact in current diet books that can be described either as severe 
ignorance or opportunistic deceit. It is difficult to know where to begin to refute the maze of 
misinformation and false promises commonly made by authors completely untrained in nutrition, 
authors who have never conducted any peer-reviewed, professionally based experimental research. 
And yet these books are immensely popular. Why? Because people do lose weight, at least in the 
short term. 
 
In one published study funded by the Atkins Center for Complementary Medicine, researchers put 
fifty-one obese people on the Atkins diet. The forty-one subjects who maintained the diet over the 
course of six months lost an average of twenty pounds. In addition, average blood cholesterol levels 
decreased slightly, which was perhaps even more important. Because of these two results, this study 
was presented in the media as real, scientific proof that the Atkins diet works and is safe. 
Unfortunately, the media didn't go much deeper than that. 
 
The first sign that all is not rosy is that these obese subjects were severely restricting their calorie 
intake during the study. The average American consumes about 2,250 calories per day. When the 
study participants were on the diet, they consumed an average of 1,450 calories per day. That's 
35% fewer calories! I don't care if you eat worms and cardboard; if you eat 35% fewer calories, you 
will lose weight and your cholesterol levels will improve5o in the short run, but that is not to say that 
worms and cardboard form a healthy diet. One may argue that those 1,450 calories are so satisfying 
that people feel full on this diet, but if you compare calorie input and calorie expenditure, it's a 
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matter of simple math that a person cannot sustain this amount of calorie restriction over a period of 
years or decades without either becoming an invalid or melting away into nothing. People are 
notoriously unsuccessful at significantly restricting their energy intake over any long period of time, 
and that is why there has yet to be a long-term study that shows success with the "low-carb" diets. 
This, however, is only the beginning of the problems. 
 
In this same study, funded by the Atkins group, researchers report, "At some point during the 
twenty-four weeks, twenty-four subjects (68%) reported constipation, twenty-six (63%) reported 
bad breath, twenty-one (51%) reported headache, four (10%) noted hair loss, and one woman (1 
%) reported increased menstrual bleeding." They also refer to other research, saying, "Adverse 
effects of this diet in children have included calcium oxalate and urate kidney stones... vomiting, 
amenorrhea [when a girl misses her period], hypercholesterolemia [high cholesterol] and... vitamin 
deficiencies (ref. cited). " Additionally, they found that the dieters had a stunning 53% increase in 
the amount of calcium they excreted in their urine, which may spell disaster for their bone health. 
The weight loss, some of which is simply initial fluid loss, may come with a very high price. 
 
A different review of low-carbohydrate diets published by researchers in Australia concludes, 
"Complications such as heart arrhythmias, cardiac contractile function impairment, sudden death, 
osteoporosis, kidney damage, increased cancer risk, impairment of physical activity and lipid 
abnormalities can all be linked to long-term restriction of carbohydrates in the diet." One teenage 
girl recently died suddenly after being on a high-protein diet. In short, most people will be unable to 
maintain this diet for the rest of their lives, and even if anybody manages to do so, they may be 
asking for serious health problems down the road, I have heard one doctor call high-protein, high-
fat, low-carbohydrate diets "make-yourself-sick" diets, and I think that's an appropriate moniker. 
You can also lose weight by undergoing chemotherapy or starting a heroin addiction, but I wouldn't 
recommend those, either. 
 
One final thought: the diet is not all that Atkins recommends. Indeed, most diet books are merely 
one part of huge food and health empires. In the case of the Atkins diet, Dr. Atkins states that many 
of his patients require nutrient supplements, some of which are used to combat "common dieters' 
problems." In one passage, after making unsubstantiated claims about the efficacy of antioxidant 
supplements that contradict recent studies, he writes, "Add to the [antioxidants] the vita-nutrients 
known to be useful for each of the myriad medical problems my patients face, and you'll see why 
many of them take over thirty vitamin pills a day." Thirty pills a day? 
 
There are snake oil salesmen, who have no professional research, professional training or 
professional publications in the field of nutrition, and there are scientists, who have formal training, 
have conducted research and have reported on their findings in professional forums. 
 

Perhaps it is a testament to the power of modern marketing savvy that an obese man with heart 

disease and high blood pressure became one of the richest snake oil salesmen ever to live, 

selling a diet that promises to help you lose weight, to keep your heart healthy and to normalize 

your blood pressure. 
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ATKINS “NIGHTMARE” DIET 
Source: http://www.atkinsexposed.org with Dr. Michael Greger

 
When Dr. Atkins Diet Revolution was first published, the President of the American College of 
Nutrition said, "Of all the bizarre diets that have been proposed in the last 50 years, this is the most 
angerous to the public if followed for any length of time."[1] d  

When the chief health officer for the State of Maryland,[2] was asked "What's wrong with the Atkins 
Diet?" He replied "What's wrong with... taking an overdose of sleeping pills? You are placing your 
body in jeopardy." He continued "Although you can lose weight on these nutritionally unsound diets, 
you do so at the risk of your health and even your life."[3]  
 
The Chair of Harvard's nutrition department went on record before a 1973 U.S. Senate Select 
Committee investigating fad diets: "The Atkins Diet is nonsense... Any book that recommends 
unlimited amounts of meat, butter, and eggs, as this one does, in my opinion is dangerous. The 
uthor who makes the suggestion is guilty of malpractice."[4] a  

The Chair of the American Medical Association's Council on Food and Nutrition testified before the 
Senate Subcommittee as to why the AMA felt they had to formally publish an official condemnation 
of the Atkins Diet: "A careful scientific appraisal was carried out by several council and staff 
members, aided by outside consultants. It became apparent that the [Atkins] diet as recommended 
poses a serious threat to health."[5]  

 
The warnings from medical authorities continue to this day. "People need to 
wake up to the reality," former U.S. Surgeon General C. Everett Koop writes, 
that the Atkins Diet is "unhealthy and can be dangerous."[6]  

 
The world's largest organization of food and nutrition professionals,[7] calls the Atkins Diet "a 
nightmare of a diet."[8] The official spokesperson of the American Dietetic Association elaborated: 
"The Atkins Diet and its ilk--any eating regimen that encourages gorging on bacon, cream and butter 
while shunning apples, all in the name of weight loss--are a dietitian's nightmare."[9] The ADA has 
been warning Americans about the potential hazards of the Atkins Diet for almost 30 years now.[10] 
Atkins dismissed such criticism as "dietician talk".[11] "My English sheepdog," Atkins once said, "will 
figure out nutrition before the dieticians do."[12]  
 
The problem for Atkins (and his sheepdog), though, is that the National Academy of Sciences, the 
most prestigious scientific body in the United States, agrees with the AMA and the ADA in opposing 
the Atkins Diet.[13] So does the American Cancer Society;[14] and the American Heart 
Association;[15] and the Cleveland Clinic;[16] and Johns Hopkins;[17] and the American Kidney 
Fund;[18] and the American College of Sports Medicine;[19] and the National Institutes of 
Health.[20]  
 
In fact there does not seem to be a single major governmental or nonprofit medical, nutrition, or 
science-based organization in the world that supports the Atkins Diet.[21] As a 2004 medical journal 
review concluded, the Atkins Diet "runs counter to all the current evidence-based dietary 
recommendations."[22]  
 
A 2003 review of Atkins "theories" in the Journal of the American College of Nutrition concluded: 
"When properly evaluated, the theories and arguments of popular low carbohydrate diet books... 
rely on poorly controlled, non-peer-reviewed studies, anecdotes and non-science rhetoric. This 
review illustrates the complexity of nutrition misinformation perpetrated by some popular press diet 
books. A closer look at the science behind the claims made for [these books] reveals nothing more 
than a modern twist on an antique food fad."[23]

http://www.atkinsexposed.org/
http://www.atkinsfacts.org/atkins/96/Fredrick_J._Stare,_Ph.D..htm
http://www.atkinsfacts.org/atkins/75/American_Medical_Association.htm
http://www.atkinsfacts.org/atkins/115/American_Dietetic_Association.htm
http://www.atkinsfacts.org/atkins/75/American_Medical_Association.htm
http://www.atkinsfacts.org/atkins/115/American_Dietetic_Association.htm
http://www.atkinsfacts.org/atkins/78/
http://www.atkinsfacts.org/atkins/100/American_Heart_Association.htm
http://www.atkinsfacts.org/atkins/100/American_Heart_Association.htm
http://www.atkinsfacts.org/atkins/114/Cleveland_Clinic.htm
http://www.atkinsfacts.org/atkins/77/Johns_Hopkins_School_of_Medicine.htm
http://www.atkinsfacts.org/atkins/79/American_Kidney_Fund.htm
http://www.atkinsfacts.org/atkins/79/American_Kidney_Fund.htm
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Dr. Atkins had a Dream
There is nothing new or revolutionary about Dr. Atkins New Diet Revolution. Various high-fat diet 
fads like Atkins have been masquerading under different names for over a hundred years, starting in 
1864 when an English undertaker and coffin maker by the name of William Banting wrote a book 
called Letter on Corpulence.[24] Based on what we know now about these diets, Banting's book may 
very well have added to Banting's business.  
 
After failing to produce the promised sustained weight loss, the high-fat fad melted away only to re-
emerge in the 1920's with a doctor advocating a minimum of three porterhouse steaks a day and 
stating that the only two perfect foods were probably "fresh fat meat and water."[25] It then 
disappeared until the 1940's with a book extolling the virtues of eating whale blubber. Then it was 
recycled again in the 1960's with Dr. Herman Taller's bestseller "Calories Don't Count" that 
discouraged people from exercising. "By whatever name," one nutrition textbook reads, "the diet is 
o be avoided."[26] t  

Taller's "Calories Don't Count" diet empire collapsed when he was found guilty of six counts of mail 
fraud for using the book to promote a particular brand of safflower capsules, which the court called a 
"worthless scheme foisted on a gullible public."[27]  
 
That same year, Dr. Irwin Stillman wrote the "Doctor's Quick Weight Loss Diet," allowing his patients 
to eat only meat, eggs, and cheese. Stillman himself died of a heart attack, but not before 
misleading 20 million people onto his diet.[28]  
 
One might wonder why, if this kind of diet was such a "foolproof"[29] "ultimate"[30] path to 
"permanent joyful weight loss" that "WORKS 100% OF THE TIME!" (emphasis in original),[31] they 
seemed to always quickly fade into obscurity, only to be resurrected shortly after by publishers 
guaranteed a new bestseller by America's short attention span. This brings us to 1972, and the 
publication of Dr. Atkins Diet Revolution.[32]  
 
Atkins' diet was centered on fried pork rinds, heavy cream, cheese, and meat. For Atkins, bacon and 
butter were health foods and bread and bananas were what he called "poison."[33]  
 
Drawing on his experience as a salesman and resort entertainer, Atkins proved a natural at self-
promotion. He was featured in Vogue magazine (and hence the Atkins Diet was actually first known 
as the "Vogue Diet") and soon after evidently appeared on the Tonight Show[34] and Merv 
Griffen.[35] In 1973, the publisher boasted that it became the "fastest selling book in publishing 
history."[36]  
 
The final chapter of Dr. Atkins Diet Revolution was entitled "Why We Need a Revolution...." It 
detailed his proposal to have some carbs literally banned. "Our laws must be changed to provide a 
proper way of eating for everyone." He urged everyone to start lobbying their legislators. "Political 
action and protest on your part," he wrote, "can help revolutionize the food industry, by forcing it to 
decarbohydratize many foods ... with a federal law to back this change!"[37]  
 
"Martin Luther King had a dream," Dr. Atkins wrote, "I, too, have one."[38] 
 
 
The Diet Fad of the 21st Century
Allowing a good 20 years for dieters to forget Dr. Atkins past failure, the book was reissued as Dr. 
Atkins New Diet Revolution (though there was not much new about it) in 1992.[39] Along with other 
retro 70's fashions, and this time backed by an aggressive marketing campaign, it became the best-
selling fad-diet book in history[40] achieving "fashion-cult status amongst society figures."[520]  
 
What may have truly made it "The Diet Fad of the 21st Century" (as an editor of the Journal of the 
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American Dietetics Association coined it)[41] came a decade later with the publication of the 
infamous pro-Atkins New York Times Magazine article "What If It's All Been a Big Fat Lie."[42] Atkins 
quickly wrote an editorial for his Web site claiming the article "validated" his work. Gushingly 
favorable follow-up stories appeared on NBC's Dateline, CBS' 48 Hours, and ABC'S 20/20. The Atkins 
corporation claimed literally billions of media hits.[43] By the time the article's many flaws were 
exposed weeks later, the book had already catapulted to #1 on a New York Times bestseller list and 
Atkins' net worth zoomed to $100 million.[44]  
 
The piece was written by freelance writer and Atkins advocate[45] Gary Taubes (who reportedly 
scored a book deal from it--and a $700,000 advance).[46] The Washington Post investigated his 
pro-Atkins article and found that Taubes simply ignored all the research that didn't agree with his 
conclusions.  
 
Taubes evidently interviewed a number of prominent obesity researchers and then twisted their 
words. "What frightens me," said one, "is that he picks and chooses his facts.... If the facts don't fit 
n with his yarn, he ignores them."[47] i  
The article seemed to claim that experts recommended the diet. "I was greatly offended at how Gary 
Taubes tricked us all into coming across as supporters of the Atkins Diet," said John Farquhar, a 
Professor Emeritus of Medicine at Stanford. When the Director of the Center for Human Nutrition at 
the Washington University School of Medicine was asked to comment of one of Taubes' claims, he 
replied, "It's preposterous."[48]  
 
"He took this weird little idea and blew it up," said Farquhar, "What a disaster."[49]  
 
"The article was written in bad faith," said another quoted expert. "It was irresponsible."[50] "I think 
he's a dangerous man. I'm sorry I ever talked to him." Referring to the book deal, "Taubes sold 
out."[51]  
 
What the researchers stressed was how dangerous saturated fat and meat consumption could be, 
but Taubes seemed to have conveniently left it all out. "The article was incredibly misleading," said 
the pioneering Stanford University endocrinologist Gerald Reaven who actually coined the term 
Syndrome X. "I tried to be helpful and a good citizen," Reaven said, agreeing to do the interview, 
"and I ended up being embarrassed as hell. He sort of set me up... I was horrified."[52] 
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EATING YOUR PROTEIN: A LIVE FOOD EXAMPLE 
Source: The Sunfood Diet Success System by David Wolfe (185-188) 
 

Protein 
Perhaps the biggest misconception in the field of nutrition is the confusion 
between fat and protein. When someone says: "I need protein," what they 
really need and want is fat. Most people and nutritionists cannot distinguish 
between the desire for fat and protein. Many raw-food advocates have 
recommended nuts for protein, when in reality, the value of nuts is in their fat. 
People can give up steak much easier than cheese, because steak is mostly 
protein whereas cheese is mostly fat. 
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Protein is what we are; it is the structure of our physical body and each one of our cells. The protein 
theory essentially states that you need flesh protein to build flesh protein. If that were true, then 
gorillas should have to eat flesh to develop their incredibly muscular 400+ pound (180 kg) bodies. 
 
Imagine a newborn human baby doubling its body weight in several months on a diet of breast milk. 
Most breast milk is less than 2% protein and even the heavier "hind-milk" is only about 10% 
protein. Breast milk itself, is a fat-dominant food. 
 
The construction of proteins actually occurs from the free amino acids available to the body. The 
body has to break down all protein (if it can) into its constituent parts, the amino acids, before the 
material can be utilized. Protein is nothing more or less than a collection of amino acids. The 
protein structure consists of amino acids strung together like grapes on a vine. 
 
Most protein-dominant foods (animal muscle, sprouted grains/legumes), whether raw or cooked, 
create obstructions inside the human body. 
 
Mushrooms are protein-dominant, but are not very concentrated, thus they create few obstructions. 
Mushrooms are a fungus, not a true Sunfood. They should be eaten in moderation. Many wild 
mushrooms are toxic, and some are even deadly. Wild mushrooms should be avoided unless one is 
highly skilled in their identification. 
 
Green-leafed vegetables are the true body builders. They are our true "protein food." They 
contain all the amino acids we require. Real strength and building material comes from green-leafed 
vegetables where the amino acids are found. If we look at the gorilla, zebra, giraffe, hippo, rhino, or 
elephant we find they build their enormous musculature on green-leafy vegetation. 
 
Is there enough protein available in the all-raw diet? Consider the following analysis of Day 3, 
Wednesday, of the All-Raw Menu (Spring/Summer) (Appendix B: The Sunfood Diet Weekly 
Guideline And Menu Plan): 
 

 
 
The World Health Organization has established a minimum daily requirement of 32 grams 
of protein for a 150 pound (68 kg) male. Women require slightly less protein than men, 
except when pregnant (then they require slightly more than men). 
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To satisfy the powerful meat and dairy interests in the United States, the U.S. Recommend Daily 
Allowance (RDA) presents an inflated protein recommendation of 0.8 grams of protein per kilogram 
of body weight. This is not a minimum daily requirement, but a "recommended" daily requirement 
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that includes an added 30% "safety margin." Under the U.S. RDA, a 150 pound (68 kg) male is 
recommended to consume 54.4 g of protein per day. 
 
As I have demonstrated, protein can be adequately supplied by raw plant foods. Animal protein is 
not necessary. The consumption of cooked animal protein has been statistically correlated with all 
the major diseases of civilization. As the cooked animal protein increases in the diet, the rate of 
disease increases in a one-to-one correlation (for more on this see John Robbins' book Diet For A 
New America Gary Null's book The Vegetarian Handbook, and T. Colin Campbell’s The China 
Study). Most of the diseases of civilization are actually caused by animal-protein poisoning because 
protein-dominant animal foods are acid-forming and not natural foods for humans to consume. Fat-
dominant plant foods are far more important. 
 
I have had individuals walk into my office with severe liver and kidney damage caused by the high-
protein diet. Seeing lives trashed by incorrect nutritional advice and fanciful theories sends the 
message home: Please, stop listening to anyone in any field who is not getting the results you 
desire. 
 
Consider the words of Morris Krok in his book Diet, Health, And Living On Air: 
 

"In the metabolism of fats, sugars, and starches, the waste which is left behind is 
carbon dioxide and water. This however is not the case with protein, which leaves as its 
end-products uric acid and urea, which, if retained in the system, are very harmful. 
Thus not only is protein not well utilized for bodily heat, but it is also a potential danger 
to the health of the liver and kidneys, and because of this, is the greatest factor in 
acidifying the entire membranous tract." 

 
Dr. C. Samuel West describes in his book The Golden Seven Plus One that the primary cause of 
disease is undigested protein trapped in the intercellular fluid between the cells. 
 
Acid-forming, protein-dominant foods (protein foods which are not green) are outside of the 
essentials which comprise The Sunfood Triangle. 
 
Although I recommend against them, if acid-forming protein-dominant foods (animal muscle, 
sprouted grains/legumes) are eaten, they should always be combined with green-leafed vegetables. 
The alkaline greens neutralize the acidity of the protein food. The fiber in greens helps push 
everything through the digestive system properly. 
 

For the best health, I recommend that the diet contain proteins (amino acids) in the form of green foods, but that it 
should consist of few acid-forming, protein-dominant foods. The diet should never consist of more than 10% acid-forming 
protein-dominant foods by weight. 

 

 

AMINO ACIDS: PROTEIN BUILDING BLOCKS 
Sources: Prescription for Nutritional Healing, 3rd Ed. By Phyllis Balch, CNC; The Vegetarian Guide 
to Diet and Salad by Dr. N.W. Walker (37-46) 

 

INTRODUCTION 
Amino acids are the chemical units or "building blocks," as they are 
popularly called, that make up proteins. They also are the end 
products of protein digestion, or hydrolysis. Amino acids contain about 
16 percent nitrogen. Chemically, this is what distinguishes them from 
the other two basic nutrients, sugars and fatty acids, which do not 
contain nitrogen. 

ted: October 4, 2007   www.Juic   Protein 26 

 



 

Printed: October 4, 2007   www.JuiceFeasting.com  Protein 27 

To understand how vital amino acids are, you must understand how essential proteins are to life. It 
is protein that provides the structure for all living things. Every living organism, from the largest 
animal to the tiniest microbe, is composed of protein. And in its various forms, protein participates in 
the vital chemical processes that sustain life. 
 
Proteins are a necessary part of every living cell in the body. Next to water, protein makes up the 
greatest portion of our body weight. In the human body, protein substances make up the muscles, 
ligaments, tendons, organs, glands, nails, hair, and many vital body fluids, and are essential for the 
growth of bones. The enzymes and hormones that catalyze and regulate all bodily processes are 
proteins. Proteins help to regulate the body's water balance and maintain the proper internal pH. 
They assist in the exchange of nutrients between the intercellular fluids and the tissues, blood, and 
lymph. A deficiency of protein can upset the body's fluid balance, causing edema. Proteins form the 
structural basis of chromosomes, through which genetic information is passed from parents to 
offspring. The genetic "code" contained in each cell's DNA is actually information for how to make 
that cell's proteins. 
 
Proteins are chains of amino acids linked together by what are called peptide bonds. Each individual 
type of protein is composed of a specific group of amino acids in a specific chemical arrangement. It 
is the particular amino acids present and the way in which they are linked together in sequence that 
gives the proteins that make up the various tissues their unique functions and characters. Each 
protein in the body is tailored for a specific need; proteins are not interchangeable. 
 
The proteins that make up the human body are not obtained directly from the diet. Rather, dietary 
protein is broken down into its constituent amino acids, which the body then uses to build the 
specific proteins it needs. Thus, it is the amino acids rather than protein that are the essential 
nutrients. 
 
In addition to those that combine to form the body's proteins, there are other amino acids that are 
important in metabolic functions. Some, such as citrulline, glutathione, ornithine, and taurine, can 
be similar to (or byproducts of) the protein-building amino acids. Some act as neurotransmitters or 
as precursors of neurotransmitters, the chemicals that carry information from one nerve cell to 
another. Certain amino acids are thus necessary for the brain to receive and send messages. Unlike 
many other substances, neurotransmitters are able to pass through the blood-brain barrier. This is a 
kind of defensive shield designed to protect the brain from toxins and foreign invaders that may be 
circulating in the bloodstream. The endothelial cells that make up the walls of the capillaries in the 
brain are much more tightly meshed together than are those of capillaries elsewhere in the body. 
This prevents many substances, especially water-based substances, from diffusing through the 
capillary walls into brain tissue. Because certain amino acids can pass through this barrier, they can 
be used by the brain to communicate with nerve cells elsewhere in the body. 
 
Amino acids also enable vitamins and minerals to perform their jobs properly. Even if vitamins and 
minerals are absorbed and assimilated by the body, they cannot be effective unless the necessary 
amino acids are present. For example, low levels of the amino acid tyrosine may lead to iron 
deficiency. Deficiency and/ or impaired metabolism of the amino acids methionine and taurine has 
been linked to allergies and autoimmune disorders. Many elderly people suffer from depression or 
neurological problems that may be associated with deficiencies of the amino acids tyrosine, 
tryptophan, phenylalanine, and histidine, and also of the branched-chain amino acids-valine, 
isoleucine, and leucine. These are amino acids that can be used to provide energy directly to muscle 
tissue. High doses of branched-chain amino acids have been used in hospitals to treat people 
suffering from trauma and infection. Some people are born with an inability to metabolize the 
branched-chain amino acids. This potentially life-threatening condition, branchedchain ketoaciduria 
(often referred to as maple syrup urine disease because keto acids released into the urine cause it to 
smell like maple syrup) can result in neurological damage and necessitates a special diet, including a 
synthetic infant formula that does not contain leucine, isoleucine, or valine. 
 
There are approximately twenty-eight commonly known amino acids that are combined in various 
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ways to create the hundreds of different types of proteins present in all living things. In the human 
body, the liver produces about 80 percent of the amino acids needed. The remaining 20 percent 
must be obtained from the diet. These are called the essential amino acids. The essential amino 
acids that must enter the body through diet are histidine, isoleucine, leucine,lysine, methionine, 
phenylalanine, threonine, tryptophan, and valine. The nonessential amino acids, which can be 
manufactured in the body from other amino acids obtained from dietary sources, include alanine, 
arginine, asparagine, aspartic acid, citrulline, cysteine, cystine, gamma-aminobutyric acid, glutamic 
acid, glutamine, glycine, ornithine, proline, serine, taurine, and tyrosine. The fact that they are 
termed "nonessential" does not mean that they are not necessary, only that they need not be 
obtained through the diet because the body can manufacture them as needed. And nonessential 
amino acids can become "essential" under certain conditions. For instance, the nonessential amino 
acids cysteine and tyrosine are made from the essential amino acids methionine and phenylalanine. 
If methionine and phenylalanine are not available in sufficient quantities, cysteine and tyrosine then 
become essential in the diet. 
 
The processes of assembling amino acids to make proteins, and of breaking down proteins into 
individual amino acids for the body's use, are continuous ones. When we need more enzyme 
proteins, the body produces more enzyme proteins; when we need more cells, the body produces 
more proteins for cells. These different types of proteins are produced as the need arises. Should the 
body become depleted of its reserves of any of the essential amino acids, it would not be able to 
produce the proteins that require those amino acids. An inadequate supply of even one essential 
amino acid can hinder the synthesis, and reduce body levels, of necessary proteins. This can result 
in negative nitrogen balance, an unhealthy condition in which the body excretes more nitrogen than 
it assimilates. Further, all of the essential amino acids must be present simultaneously in the diet in 
order for the other amino acids to be utilized-otherwise, the body remains in negative nitrogen 
balance. A lack of vital proteins in the body can cause problems ranging from indigestion to 
depression to stunted growth. 
 
How could such a situation occur? More easily than you might think. Many factors can contribute to 
deficiencies of essential amino acids, even if you eat a well-balanced diet that contains enough 
protein. Impaired absorption, infection, trauma, stress, drug use, age, and imbalances of other 
nutrients can all affect the availability of essential amino acids in the body. Insufficient intake of 
vitamins and minerals, especially vitamin C, can interfere with the absorption of amino acids in the 
lower part of the small intestines. Vitamin B6 is needed also, for the transport of amino acids in the 
body. 
 
If your diet is not properly balanced—that is, if it fails to supply adequate amounts of the essential 
amino acids sooner or later, this will become apparent as some type of physical disorder. This does 
not mean, however, that eating a diet containing enormous amounts of protein is the answer. In 
fact, it is unhealthy. Excess protein puts undue stress on the kidneys and the liver, which are faced 
with processing the waste products of protein metabolism. Nearly half of the amino acids in dietary 
protein are transformed into glucose by the liver and utilized to provide needed energy to the cells. 
This process results in a waste product, ammonia. Ammonia is toxic to the body, so the body 
protects itself by having the liver turn the ammonia into a much less toxic compound, urea, which is 
then carried through the bloodstream, filtered out by the kidneys, and excreted. 
 
As long as protein intake is not too great and the liver is working properly, ammonia is neutralized 
almost as soon as it is produced, so it does no harm. However, if there is too much ammonia for the 
liver to cope with-as a result of too much protein consumption, poor digestion, and/ or a defect in 
liver function-toxic levels may accumulate. Strenuous exercise also tends to promote the 
accumulation of excess ammonia. This may put a person at risk for serious health problems, 
including encephalopathy (brain disease) or hepatic coma. Abnormally high levels of urea can also 
cause problems, including inflamed kidneys and back pain. Therefore, it is not the quantity but the 
quality of protein in the diet that is important (see DIET AND NUTRITION in Part One). 
 
It is possible to take supplements containing amino acids, both essential and nonessential. For 
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certain disorders, taking supplements of specific amino acids can be very beneficial. When you take 
a specific amino acid or amino acid combination, it supports the metabolic pathway involved in your 
particular illness. Vegetarians, especially vegans, would be wise to take a formula containing all of 
the essential amino acids to ensure that their protein requirements are met. 
 
 
WHAT'S ON THE SHELVES 
Supplemental amino acids are available in combination with various multivitamin formulas, as 
protein mixtures, in a wide variety of food supplements, and in a number of amino acid formulas. 
They can be purchased as capsules, tablets, liquids, and powders. Most amino acid supplements are 
derived from animal protein, yeast protein, or vegetable protein. Crystalline free-form amino acids 
are generally extracted from a variety of grain products. Brown rice bran is a prime source, although 
cold-pressed yeast and milk proteins are also used. 
 
Free-form means the amino acid is in its purest form. Free-form amino acids need no digestion and 
are absorbed directly into the bloodstream. These white crystalline amino acids are stable at room 
temperature and decompose when heated to temperatures of 350°F to 660°F (I80°C to 350°C). 
They are rapidly absorbed and do not come from potentially allergenic food sources. For best results, 
choose encapsulated powders or powder. 
 
When choosing amino acid supplements, look for products that contain USP (U.S. Pharmacopeia) 
pharmaceutical-grade L-crystalline amino acids. Most of the amino acids (except for glycine) can 
appear in two forms, the chemical structure of one being the mirror image of the other. These are 
called the D- and L- forms-for example, D-cystine and L-cystine. The "D" stands for dextro (Latin for 
"right") and the "L" for leva (Latin for "left"); these terms denote the direction of the rotation of the 
spiral that is the chemical structure of the molecule. Proteins in animal and plant tissue are made 
from the L-forms of amino acids (with the exception of phenylalanine, which is also used in the form 
of DL-phenylalanine, a mixture of the D- and L- forms). Thus, with respect to supplements of amino 
acids, products containing the L- forms of amino acids are considered to be more compatible with 
human biochemistry. 
 
 
Each amino acid has specific functions in the body. The many functions and possible symptoms 
of deficiency of twenty-eight amino acids and related compounds are described below. When taking 
amino acids individually for healing purposes, take them on an empty stomach to avoid making 
them compete for absorption with the amino acids present in foods. When taking individual amino 
acids, it is best to take them in the morning or between meals, with small amounts of vitamin B6 
and vitamin C to enhance absorption. When taking an amino acid complex that includes all of the 
essential amino acids, it is best to take it one-half hour away from a meal, either before or after. If 
you are taking individual amino acids, it is wise also to take a full amino acid complex, including both 
essential and nonessential amino acids, at a different time. This is the best way to assure you have 
adequate amounts of all the necessary amino acids. 
 
Be aware that individual amino acids should not be taken for long periods of time. A good 
rule to follow is to alternate the individual amino acids that fit your needs and back them up with an 
amino acid complex, taking the supplements for two months and then discontinuing them for two 
months. Moderation is the key. Some amino acids have potentially toxic effects when taken in high 
doses (over 6,000 milligrams per day) and may cause neurological damage. These include aspartic 
acid, glutamic acid, homocysteine, serine, and tryptophan. Cysteine can be toxic if taken in amounts 
over 1,000 milligrams per day. Do not give supplemental amino acids to a child, or take doses of any 
amino acid in excess of the amount recommended unless specifically directed to do so by your 
health care provider. 
 
Some recommended amino acid products include the following: 
AIG-Pro from Miller Pharmacal Group, a complete amino acid and mineral supplement. 
Anabolic Amino Balance and Muscle Octane from Anabol Naturals. Anabolic Amino Balance is a 
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complex of twenty-three free-form amino acids. Muscle Octane is a blend of free-form branched-
chain amino acids (L-leucine, L-valine, and L-isoleucine). Anabol Naturals also produces free-form 
single amino acids. 
 
Amino Blend from Carlson Laboratories, a complex containing twenty amino acids, both essential 
and nonessential. 
 
 

THE ABC'S OF AMINO ACIDS 
 
Alanine 
Alanine plays a major role in the transfer of nitrogen from peripheral tissue to the liver. It aids in the 
metabolism of glucose, a simple carbohydrate that the body uses for energy. It also guards against 
the buildup of toxic substances that are released in the muscle cells when muscle protein is broken 
down to quickly meet energy needs, such as happens with aerobic exercise. Epstein-Barr virus and 
chronic fatigue have been associated with excessive alanine levels and low levels of tyrosine and 
phenylalanine. One form of alanine, beta-alanine, is a constituent of pantothenic acid (vitamin Bs) 
and coenzyme A, a vital catalyst in the body. Research has found that for people with insulin-
dependent diabetes, taking an oral dose of L-alanine can be more effective than a conventional 
bedtime snack in preventing nighttime hypoglycemia. 
 
Composed of carbon 40%, hydrogen 8%, oxygen 36%, nitrogen 16%, Its molecular weight is about 
89. It is a component of calcium pantothenate (one of the vitamin class) involved in the healthy 
condition of the skin, particularly that of the scalp, and of the hair. It is also a factor in the balance 
and healthy operation of the adrenal glands.  
 
The following raw foods contain alanine: Alfalfa, raw unsalted almonds, avocados. olives, 
cream, carrots, celery, dandelion, lettuce, cucumbers, turnips, green peppers, spinach, watercress, 
apples, apricots, grapes, oranges, strawberries, tomatoes. 
 
 
Arginine 
Arginine retards the growth of tumors and cancer by enhancing immune function. It increases the 
size and activity of the thymus gland, which manufactures T lymphocytes (T cells), crucial 
components of the immune system. Arginine may therefore benefit those suffering from AIDS and 
malignant diseases that suppress the immune system. It is also good for liver disorders such as 
cirrhosis of the liver and fatty liver; it aids in liver detoxification by neutralizing ammonia. It may 
reduce the effects of chronic alcohol toxicity. Seminal fluid contains arginine. Studies suggest that 
sexual maturity may be delayed by arginine deficiency; conversely, arginine is useful in treating 
sterility in men. It is found in high concentrations in the skin and connective tissues, making it 
helpful for healing and repair of damaged tissue. 
 
Arginine is important for muscle metabolism. It helps to maintain a proper nitrogen balance by 
acting as a vehicle for transportation and storage, and aiding in the excretion, of excess nitrogen. 
Studies have shown that it also reduces nitrogen losses in people who have undergone surgery, and 
improves the function of cells in lymphatic tissue. This amino acid aids in weight loss because it 
facilitates an increase in muscle mass and a reduction of body fat. It is also involved in a variety of 
enzymes and hormones. It aids in stimulating the pancreas to release insulin, is a component of the 
pituitary hormone vasopressin, and assists in the release of growth hormones. Because arginine is a 
component of collagen and aids in building new bone and tendon cells, it can be good for arthritis 
and connective tissue disorders. Scar tissue that forms during wound healing is made up of collagen, 
which is rich in arginine. A variety of functions, including insulin production, glucose tolerance, and 
liver lipid metabolism, are impaired if the body is deficient in arginine. 
 
This amino acid can be produced in the body; however, in newborn infants, production may not 
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occur quickly enough to keep up with requirements. It is therefore deemed essential early in life. 
Foods high in arginine include carob, chocolate, coconut, dairy products, gelatin, meat, oats, 
peanuts, soybeans, walnuts, white flour, wheat, and wheat germ. 
 
People with viral infections such as herpes should not take supplemental arginine, and should avoid 
foods rich in arginine and low in the amino acid lysine (see below), as this appears to promote the 
growth of certain viruses. L-Arginine supplements should be avoided by pregnant and lactating 
women. Persons with schizophrenia should avoid amounts over 30 milligrams daily. Long-term use, 
especially of high doses, is not recommended. One study found that several weeks of large doses 
may result in thickening and coarsening of the skin. 
 
Composed of carbon 41.5%, hydrogen 8%, oxygen 18.5%, nitrogen 32%. Molecular weight, about 
174. Involved in the contracting functions of the muscles; it is an important constituent of the 
cartilage, the tissue from which bones are formed by the natural process of calcification. It is 
essential in the structure and function of the reproductive organs. It helps to control the 
degeneration of body-cells, thus safeguarding the tissues from the formation of ulcers and cancer. 
 
The following foods contain arginine: Alfalfa and other green vegetables, carrots, beets, 
cucumbers, celery, lettuce, leeks, radishes, raw potatoes, parsnips, turnips. 
 
 
Asparagine 
Asparagine, created from another amino acid, aspartic acid, is needed to maintain balance in the 
central nervous system; it prevents you from being either overly nervous or overly calm. As it is 
converted back into aspartic acid, asparagine releases energy that brain and nervous system cells 
use for metabolism. It promotes the process by which one amino acid is transformed into another in 
the liver. 
 
 
Aspartic Acid 
Because aspartic acid increases stamina, it is good for fatigue and depression, and plays a vital role 
in metabolism. Chronic fatigue may result from low levels of aspartic acid, because this leads to 
lowered cellular energy. In proper balance, aspartic acid is beneficial for neural and brain disorders; 
it has been found in increased levels in persons with epilepsy and in decreased levels in people with 
some types of depression. It is good for athletes and helps to protect the liver by aiding in the 
removal of excess ammonia. Aspartic acid combines with other amino acids to form molecules that 
absorb toxins and remove them from the bloodstream. It helps to move certain minerals across the 
intestinal lining and into the blood and cells, aids cell function, and aids the function of RNA and 
DNA, which are the carriers of genetic information. It enhances the production of immunoglobulins 
and antibodies (immune system proteins). Plant protein, especially that found in sprouting seeds, 
contains an abundance of aspartic acid. The artificial sweetener aspartame is made from aspartic 
acid and phenylalanine, another amino acid. 
 
Composed of carbon 36%, hydrogen 5.5%, oxygen 48%, nitrogen 10.5%. Molecular weight about 
133. Helps to retard the destruction of bone and teeth, and protects the diffusion of calcium from 
the blood to the tissues. Involved in the functions of the lungs and respiratory channels and in the 
activities of the heart and of the blood vessels. 
 
The following foods are sources of aspartic acid: Lemons, grapefruit, unsalted almonds, apples, 
apricots, carrot, celery, cucumber, parsley, pineapple, radishes, spinach, tomatoes, turnip tops, 
watercress and watermelon. 

 

 

Carnitine 
Carnitine is not an amino acid in the strictest sense (it is actually a substance related to the B 
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vitamins). However, because it has a chemical structure similar to that of amino acids, it is usually 
considered together with them. 
 
Unlike true amino acids, carnitine is not used for protein synthesis or as a neurotransmitter. Its main 
function in the body is to help transport long-chain fatty acids, which are burned within the cells, 
mainly in the mitochondria, to provide energy. This is a major source of energy for the muscles. 
Carnitine thus increases the use of fat as an energy source. This prevents fatty buildup, especially in 
the heart, liver, and skeletal muscles. Carnitine may be useful in treating chronic fatigue syndrome 
(CFS), because a disturbance in the function of the mitochondria (the site of energy production 
within the cells) may be a factor in fatigue. Studies have shown decreased carnitine levels in many 
people with CFS. 
 
Carnitine reduces the health risks posed by poor fat metabolism associated with diabetes; inhibits 
alcohol-induced fatty liver; and lessens the risk of heart disorders. Studies have shown that damage 
to the heart from cardiac surgery can be reduced by treatment with carnitine. According to The 
American Journal of Cardiology, one study showed that proprionyl-L-carnitine, a carnitine derivative, 
helps to ease the severe pain of intermittent claudication, a condition in which a blocked artery in 
the thigh decreases the supply of blood and oxygen to leg muscles, causing pain, especially with 
physical activity. Carnitine has the ability to lower blood triglyceride levels, aid in weight loss, 
improve the motility of sperm, and improve muscle strength in people with neuromuscular disorders. 
It may be useful in treating Alzheimer's disease. Conversely, carnitine deficiency may be a 
contributor to certain types of muscular dystrophy, and it has been shown that these disorders lead 
to losses of carnitine in the urine. People with such conditions need greater than normal amounts of 
carnitine. Carnitine also enhances the effectiveness of the antioxidant vitamins E and C. It works 
with antioxidants to help slow the aging process by promoting the synthesis of carnitine acetyl-
transferease, an enzyme in the mitochondria of brain cells that is vital for the production of cellular 
energy there. 
 
Carnitine can be manufactured by the body if sufficient amounts of iron, vitamin Bl (thiamine), 
vitamin B6 (pyridoxine), and the amino acids lysine and methionine are available. The synthesis of 
carnitine also depends on the presence of adequate levels of vitamin C. Inadequate intake of any of 
these nutrients can result in a carnitine deficiency. Carnitine can also be obtained from food, 
primarily meats and other foods of animal origin. 
 
Many cases of carnitine deficiency have been identified as partly genetic in origin, resulting from an 
inherited defect in carnitine synthesis. Possible symptoms of deficiency include confusion, heart pain, 
muscle weakness, and obesity. Because of their generally greater muscle mass, men need more 
carnitine than women do. Vegetarians are more likely than nonvegetarians to be deficient in 
carnitine because it is not found in vegetable protein. Moreover, neither methionine nor lysine, two 
of the key constituents from which the body makes carnitine, are obtainable from vegetable sources 
in sufficient amounts. To ensure adequate production of carnitine, vegetarians should take 
supplements or should eat grains, such as cornmeal, that have been fortified with lysine. 
 
Supplemental carnitine is available in different forms, including D-carnitine, L-carnitine, and DL-
carnitine. DL-carnitine is not recommended, as it may cause toxicity. Acetyl-L-carnitine (ALC), a 
carnitine derivative produced naturally in the body, is involved in carbohydrate and protein 
metabolism and in the transport of fats into the mitochondria. It increases levels of carnitine in 
tissues and even surpasses the metabolic potency of carnitine. ALC has become one of the most 
studied compounds for its anti-aging effects, particularly with regard to degeneration of the brain 
and nervous system. Several major studies have shown that daily supplementation with ALC 
significantly slows the progression of Alzheimer's disease, resulting in less deterioration in memory, 
attention and language, and spatial abilities. It also can be used to treat other cognitive disorders, 
as well as depression. 
 
ALC provides numerous other benefits to many of the body's systems. It helps to limit damage 
caused by oxygen starvation, enhance the immune system, protect against oxidative stress, 
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stimulate the antioxidant activity of certain enzymes, protect membranes, slow cerebral aging, 
prevent nerve disease associated with diabetes and sciatica, modulate hormonal changes caused by 
physical stress, and increase the performance-enhancing benefits of branchedchain amino acids. 
 
Total brain levels of ALC (and carnitine) decline with age. In most of the studies of ALC done with 
humans, subjects took 500 to 2,500 milligrams daily, in divided doses. No toxic or serious side 
effects have been reported. 
 
Citrulline 
The body makes citrulline from another amino acid, ornithine. Citrulline promotes energy, stimulates 
the immune system, is metabolized to form L-arginine, and detoxifies ammonia, which damages 
living cells. Citrulline is found primarily in the liver. It is helpful in treating fatigue. 
 
 
Cysteine and Cystine 
These two amino acids are closely related; each molecule of cystine consists of two molecules of 
cysteine joined together. Cysteine is very unstable and is easily converted to L-cystine; however, 
each form is capable of converting into the other as needed. Both are sulfur-containing amino acids 
that aid in the formation of skin and are important in detoxification. 
 
Cysteine is present in alpha-keratin, the chief protein constituent of the fingernails, toenails, skin, 
and hair. Cysteine aids in the production of collagen and promotes the proper elasticity and texture 
of the skin. It is also found in a variety of other proteins in the body, including several of the 
digestive enzymes. 
 
Cysteine helps to detoxify harmful toxins and protect the body from radiation damage. It is one of 
the best free radical destroyers, and works best when taken with selenium and vitamin E. Cysteine is 
also precursor to glutathione, a substance that detoxifies the liver by binding with potentially 
harmful substances there. It helps to protect the liver and brain from damage due to alcohol, drugs, 
and toxic compounds in cigarette smoke. 
 
Since cysteine is more soluble than cystine, it is used more readily in the body and is usually best for 
treating most illnesses. This amino acid is formed from L-methionine in the body. Vitamin B6, 
vitamin B12, and folate are necessary for cysteine synthesis, which may not take place as it should 
in the presence of chronic disease. Therefore, people with chronic illnesses may need higher than 
normal doses of cysteine, as much as 1,000 milligrams three times daily for a month at a time. 
 
Supplementation with L-cysteine is recommended in the treatment of rheumatoid arthritis, 
hardening of the arteries, and mutogenic disorders such as cancer. It promotes healing after surgery 
and severe burns, chelates heavy metals, and binds with soluble iron, aiding in iron absorption. This 
amino acid also promotes the burning of fat and the building of muscle. Because of its ability to 
break down mucus in the respiratory tract, L-cysteine is often beneficial in the treatment of 
bronchitis, emphysema, and tuberculosis. It promotes healing from respiratory disorders and plays 
an important role in the activity of white blood cells, which fight disease. 
 
Cystine or the N-acetyl form of cysteine (N-acetylcysteine, or NAC) may be used in place of L-
cysteine. NAC aids in preventing side effects from chemotherapy and radiation therapy. Because it 
increases glutathione levels in the lungs, kidneys, liver, and bone marrow, it has an antiaging effect 
on the body-reducing the accumulation of age spots, for example. NAC has been shown to be more 
effective at boosting glutathione levels than supplements of cystine or even of glutathione itself. 
 
People who have diabetes should be cautious about taking supplemental cysteine because it is 
capable of inactivating insulin. Persons with cystinuria, a rare genetic condition that leads to the 
formation of cystine kidney stones, should not take cysteine. 
 
Composed of carbon 30%, hydrogen 5%, oxygen 26.5%, nitrogen 11.5%, sulphur 27%. Molecular 



 

Printed: October 4, 2007   www.JuiceFeasting.com  Protein 34 

weight 240. One of the essential constituents of hair. Important element in the formation of red 
blood corpuscles. Active in the maintenance of health in the tissues and in resistance to poisons and 
infections. Involved in the functions of the mammary glands, particularly during lactation. 
 
The following foods are sources of cystine: Alfalfa, carrots, beets, cabbage, cauliflower, chives, 
onions, garlic, kale, horseradish, radishes, Brussels sprouts, apples, currants, pineapple, raspberries, 
Brazil nuts, hazel nuts, filberts. 
 
Gamma-Aminobutyric Acid (GABA) 
Gamma-aminobutyric acid (GABA) is an amino acid that acts as a neurotransmitter in the central 
nervous system. It is essential for brain metabolism, aiding in proper brain function. GABA is formed 
in the body from another amino acid, glutamic acid. Its function is to decrease neuron activity and 
inhibit nerve cells from over-firing. Together with niacinamide and inositol, it prevents anxiety- and 
stress-related messages from reaching the motor centers of the brain by occupying their receptor 
sites. 
 
GABA can be taken to calm the body in much the same way as diazepam (Valium), chlordiazepoxide 
(Librium), and other tranquilizers, but without the fear of addiction. GABA has been used in the 
treatment of epilepsy and hypertension. It is good for depressed sex drive because of its ability as a 
relaxant. It is also useful for enlarged prostate, probably because it plays a role in the mechanism 
regulating the release of sex hormones. GABA is effective in treating attention deficit disorder and 
may reduce cravings for alcohol. It is also thought to promote growth hormone secretion. 
 
Too much GABA, however, can cause increased anxiety, shortness of breath, numbness around the 
mouth, and tingling in the extremities. Further, abnormal levels of GABA unbalance the brain's 
message-delivery system and may cause seizures. 
 
 
Glutamic Acid 
Glutamic acid is an excitatory neurotransmitter that increases the firing of neurons in the central 
nervous system. It is a major excitatory neurotransmitter in the brain and spinal cord. It is 
converted into either glutamine or GABA. 
 
This amino acid is important in the metabolism of sugars and fats, and aids in the transportation of 
potassium into the spinal fluid and across the blood-brain barrier. Although it does not pass the 
blood-brain barrier as readily as glutamine does, it is found at high levels in the blood and may 
infiltrate the brain in small amounts. The brain can use glutamic acid as fuel. Glutamic acid can 
detoxify ammonia by picking up nitrogen atoms, in the process creating another amino acid, 
glutamine. The conversion of glutamic acid into glutamine is the only means by which ammonia in 
the brain can be detoxified. 
 
Glutamic acid helps to correct personality disorders and is useful in treating childhood behavioral 
disorders. It is used in the treatment of epilepsy, mental retardation, muscular dystrophy, ulcers, 
and hypoglycemic coma, a complication of insulin treatment for diabetes. It is a component of folate 
(folic acid), a B vitamin that helps the body break down amino acids. Because one of its salts is 
monosodium glutamate (MSG), glutamic acid should be avoided by anyone who is allergic to MSG. 
 
Composed of carbon 41 %, hydrogen 6%, oxygen 4312%, nitrogen 912%, Molecular weight 147. 
Constitutes one-fifth of the components of the insulin molecule. Involved in the secretion of the 
digestive juices in the system and in the formation of glycogen. Essential in the action of amylolytic 
enzymes in changing glycogen into energy sugar through the liver. Its function is strongly 
disinfecting. It is a factor in the prevention. of anemia, and in inhibiting or retarding the destruction 
of the functions of Vitamin C. 
 
The following foods supply elements needed for glutamic acid: String beans and Brussels 
sprouts (raw), carrots, cabbage, celery, beet tops, turnip tops, dandelion, parsley, lettuce, spinach, 
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papaya. 
 
 
Glutamine 
Glutamine is the most abundant free amino acid found in the muscles of the body. Because it can 
readily pass the blood-brain barrier, it is known as brain fuel. In the brain, glutamine is converted 
into glutamic acid-which is essential for cerebral function-and vice versa. It also increases the 
amount of GABA, which is needed to sustain proper brain function and mental activity. It assists in 
maintaining the proper acid/alkaline balance in the body, and is the basis of the building blocks for 
the synthesis of RNA and DNA. It promotes mental ability and the maintenance of a healthy digestive 
tract. 
 
When an amino acid is broken down, nitrogen is released. The body needs nitrogen, but free 
nitrogen can form ammonia, which is especially toxic to brain tissues. The liver can convert nitrogen 
into urea, which is excreted in the urine, or nitrogen may attach itself to glutamic acid. This process 
forms glutamine. Glutamine is unique among the amino acids in that each molecule contains not one 
nitrogen atom but two. Thus, its creation helps to clear ammonia from the tissues, especially brain 
tissue, and it can transfer nitrogen from one place to another. 
 
Glutamine is found in large amounts in the muscles and is readily available when needed for the 
synthesis of skeletal muscle proteins. Because this amino acid helps to build and maintain muscle, 
supplemental glutamine is useful for dieters and bodybuilders. More important, it helps to prevent 
the kind of muscle-wasting that can accompany prolonged bed rest or diseases such as cancer and 
AIDS. This is because stress and injury (including surgical trauma) cause the muscles to release 
glutamine into the bloodstream. In fact, during times of stress, as much as one third of the 
glutamine present in the muscles may be released. As a result, stress and/ or illness can lead to the 
loss of skeletal muscle. If enough glutamine is available, however, this can be prevented. 
 
Supplemental L-glutamine can be helpful in the treatment of arthritis, autoimmune diseases, fibrosis, 
intestinal disorders, peptic ulcers, connective tissue diseases such as polymyositis and scleroderma, 
and tissue damage due to radiation treatment for cancer. L-glutamine can enhance mental 
functioning and has been used to treat a range of problems, including developmental disabilities, 
epilepsy, fatigue, impotence, depression, schizophrenia, and senility. It preserves glutathione in the 
liver and protects that organ from the effects of acetaminophen overdose. It enhances antioxidant 
protection. L-glutamine decreases sugar cravings and the desire for alcohol, and is useful for 
recovering alcoholics. 
 
Many plant and animal substances contain glutamine, but it is easily destroyed by cooking. If eaten 
raw, spinach and parsley are good sources. Supplemental glutamine must be kept absolutely dry or 
the powder will degrade into ammonia and pyroglutamic acid. Glutamine should not be taken by 
persons with cirrhosis of the liver, kidney problems, Reye's syndrome, or any type of disorder that 
can result in an accumulation of ammonia in the blood. For such individuals, taking supplemental 
glutamine may only cause further damage to the body. Be aware that although the names sound 
similar, glutamine, glutamic acid (also sometimes called glutamate), glutathione, gluten, and 
monosodium glutamate are all different substances. 

 

 

Glutathione 
Like carnitine, glutathione is not technically one of the amino acids. It is a compound classified as a 
tripeptide, and the body produces it from the amino acids cysteine, glutamic acid, and glycine. 
Because of its close relationship to these amino acids, however, it is usually considered together with 
them. 
 
Glutathione is a powerful antioxidant that is produced in the liver. The largest stores of glutathione 
are found in the liver, where it detoxifies harmful compounds so that they can be excreted through 
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the bile. Some glutathione is released from the liver directly into the bloodstream, where it helps to 
maintain the integrity of red blood cells and protect white blood cells. Glutathione is also found in 
the lungs and the intestinal tract. It is needed for carbohydrate metabolism and appears to exert 
anti-aging effects, aiding in the breakdown of oxidized fats that may contribute to atherosclerosis. It 
can mitigate some of the damage caused by tobacco smoke because it modifies the harmful effects 
of aldehydes, chemicals present in cigarette smoke that damage cells and molecules, and it may 
protect the liver from alcohol-induced damage. 
 
A deficiency of glutathione first affects the nervous system, causing such symptoms as lack of 
coordination, mental disorders, tremors, and difficulty maintaining balance. These problems are 
believed to be due to the development of lesions in the brain. A study sponsored in part by the 
National Cancer Institute found that people with HIV disease who had low glutathione levels had a 
lower survival rate over a three-year period than those whose glutathione levels were normal. As we 
age, glutathione levels decline, although it is not known whether this is because we use it more 
rapidly or produce less of it to begin with. Unfortunately, if not corrected, the lack of glutathione in 
turn accelerates the aging process. 
 
Supplemental glutathione is expensive, and the effectiveness of oral formulas is questionable. To 
raise glutathione levels, it is better to supply the body with the raw materials it uses to make this 
compound: cysteine, glutamic acid, and glycine. The N-acetyl form of cysteine, N-acetylcysteine 
(NAC), is considered particularly effective for this purpose. 
 
 
Glycine 
Glycine retards muscle degeneration by supplying additional creatine, a compound that is present in 
muscle tissue and is utilized in the construction of DNA and RNA. It improves glycogen storage, thus 
freeing up glucose for energy needs. Glycine is essential for the synthesis of nucleic acids, bile acids, 
and other nonessential amino acids in the body. It is used in many gastric antacid agents. Because 
high concentrations of glycine are found in the skin and connective tissues, it is useful for repairing 
damaged tissues and promoting healing. 

 

Glycine is necessary for central nervous system function and a healthy prostate. It functions as an 
inhibitory neurotransmitter and as such can help prevent epileptic seizures. It has been used in the 
treatment of manic (bipolar) depression, and can also be effective for hyperactivity. 
 
Having too much of this amino acid in the body can cause fatigue, but having the proper amount 
produces more energy. If necessary, glycine can be converted into the amino acid serine in the 
body. 
 
Composed of carbon 32%, hydrogen 7%, oxygen 42.5%, nitrogen 18.5%. Molecular weight 75. 
Involved in the formation of cartilage, and fibers of the muscles. It exercises a controlling influence 
on the excess generation of sex hormones. 
 
The following foods are good sources of glycine: Carrots, dandelion, turnips, celery, parsley, 
spinach, almonds (fresh, unsalted), alfalfa, okra, garlic, raw potatoes, figs, oranges, lemons, 
huckleberries, raspberries, pomegranate, watermelon. 
 
 
Histidine 
Histidine is an essential amino acid that is significant in the growth and repair of tissues. It is 
important for the maintenance of the myelin sheaths, which protect nerve cells, and is needed for 
the production of both red and white blood cells. Histidine also protects the body from radiation 
damage, helps lower blood pressure, aids in removing heavy metals from the system, and may help 
in the prevention of AIDS. 
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Histidine levels that are too high may lead to stress and even psychological disorders such as 
anxiety and schizophrenia; people with schizophrenia have been found to have high levels of 
histidine in their bodies. Inadequate levels of histidine may contribute to rheumatoid arthritis and 
may be associated with nerve deafness. Methionine has the ability to lower histidine levels. 
 
Histamine, an important immune system chemical, is derived from histidine. Histamine aids in 
sexual arousal. Because the availability of histidine influences histamine production, taking 
supplemental histidine-together with vitamins B3 (niacin) and B6 (pyridoxine), which are ree quired 
for the transformation from histidine to histaminemay help improve sexual functioning and pleasure. 
Because histamine also stimulates the secretion of gastric juices, histidine may be helpful for people 
with indigestion resulting from a lack of stomach acid. 
 
Persons with manic (bipolar) depression should not take supplemental histidine unless a deficiency 
has been identified. Natural sources of histidine include rice, wheat, and rye. 
 
Composed of carbon 46%, hydrogen 6%, oxygen 21 %, nitrogen 27%. Molecular weight 155. Active 
in the function of the liver in the formation of glycogen. Involved in the control of pathogenic mucus 
in the system. An important component of the hemoglobin of the blood and of the motile generative 
element of the semen which serves to impregnate the ovum at conception. It is therefore closely 
involved in pregnancy complications, such as abortion, premature and still births, sterility, etc. 
 
The following foods are good sources of histidine: Horseradish, radishes, carrots, beets, celery, 
cucumbers, endive (chicory), leeks, garlic, onions, dandelions, turnip tops, alfalfa, spinach, sorrel, 
apples, pineapple, pomegranate, ripe and green papaya. 
 
 
Homocysteine 
Homocysteine is an amino acid that is produced in the body in the course of methionine metabolism. 
This amino acid has been the focus of increasing attention in recent years, because high levels of 
homocysteine in the blood are associated with an increased risk of cardiovascular disease. Further, it 
is known that homocysteine has a toxic effect on cells lining the arteries, makes the blood more 
prone to clotting, and promotes the oxidation of low-density lipoproteins (LDL, the so-called "bad 
cholesterol"), which makes it more likely that cholesterol will be deposited as plaque in the blood 
vessels. 

 

Like other amino acids, homocysteine does perform a necessary function in the body. It is then 
usually broken down quickly into the amino acid cysteine and other important compounds, including 
adenosine triphosphate (ATP, an important source of cellular energy) and S-adenosylmethionine 
(SAMe). However, a genetic defect or, more commonly, deficiencies of vitamins B6 and B12 and 
folate (folic acid) can prevent homocysteine from converting rapidly enough. As a result, high levels 
of the amino acid accumulate in the body, damaging cell membranes and blood vessels, and 
increasing the risk of cardiovascular disease, particularly atherosclerosis. Vitamins B6 and B12 and 
folate work together to facilitate the breakdown of homocysteine, and thus help protect against 
heart disease. 
 
 
Isoleucine 
Isoleucine, one of the essential amino acids, is needed for hemoglobin formation and also stabilizes 
and regulates blood sugar and energy levels. It is metabolized in muscle tissue. It is one of the three 
branched-chain amino acids. These amino acids are valuable for athletes because they enhance 
energy, increase endurance, and aid in the healing and repair of muscle tissue. 
 
Isoleucine has been found to be deficient in people suffering from many different mental and 
physical disorders. A deficiency of isoleucine can lead to symptoms similar to those of hypoglycemia. 
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Food sources of isoleucine include almonds, cashews, chickpeas, eggs, fish, lentils, and most seeds. 
It is also available in supplemental form. Supplemental L-isoleucine should always be taken with a 
correct balance of the other two branched-chain amino acids, L-leucine and L-valine-approximately 2 
milligrams each of leucine and valine for each milligram of isoleucine. Combination supplements that 
provide all three of the branched-chain amino acids are available and may be more convenient to 
use. 
 
Composed of carbon 55%, hydrogen 10%, oxygen 24%, nitrogen, 11 %. Molecular weight 131. 
Involved in the regulation of the thymus gland during childhood and adolescence, and the pituitary 
and spleen during adolescence and maturity, particularly in relation to growth and the regeneration 
of body tissues. Important factor in the regeneration of hemoglobin (red blood corpuscles). Helps the 
regulation of the general metabolism. 
 
The following foods contain isoleucine elements: All nuts, except peanuts, cashews and 
chestnuts, avocado, olives, ripe papaya, coconut, sunflower seeds, swiss cheese. 
 
Leucine 
Leucine is an essential amino acid and one of the branchedchain amino acids (the others are 
isoleucine and valine). These work together to protect muscle and act as fuel. They promote the 
healing of bones, skin, and muscle tissue, and are recommended for those recovering from surgery. 
Leucine also lowers elevated blood sugar levels and aids in increasing growth hormone production. 
 
Natural sources of leucine include brown rice, beans, meat, nuts, soy flour, and whole wheat. 
Supplemental L-leucine must be taken in balance with L-isoleucine and L-valine (see Isoleucine in 
this section), and it should be taken in moderation, or symptoms of hypoglycemia may result. An 
excessively high intake of leucine may also contribute to pellagra, and may increase the amount of 
ammonia present in the body. 

 

Its composition and molecular weight are exactly like those of isoleucine. The difference is in the 
chain combination of the atoms which cause the leucine amino to rotate the plane of polarization to 
the left (levorotatory) while those of the isoleucine cause it to rotate to the right (dextrorotatory). 
 

As a result, leucine has a counter-balancing influence on the functions of isoleucine aminos. The foods containing leucine 
elements are the same as those containing isoleucine elements. 

 

 

Lysine 
Lysine is an essential amino acid that is a necessary building block for all protein. It is needed for 
proper growth and bone development in children; it helps calcium absorption and maintains a proper 
nitrogen balance in adults. This amino acid aids in the production of antibodies, hormones, and 
enzymes, and helps in collagen formation and tissue repair. Because it helps to build muscle protein, 
it is good for those recovering from surgery and sports injuries. It also lowers high serum 
triglyceride levels. 
 
Another very useful ability of this amino acid is its capacity for fighting cold sores and herpes 
viruses. Taking supplemental L-lysine, together with vitamin C with bioflavonoids, can effectively 
fight and/ or prevent herpes outbreaks, especially if foods containing the amino acid arginine are 
avoided (see HERPESVIRUS INFECTION in Part Two). Supplemental L-lysine also may decrease 
acute alcohol intoxication. 
 
Lysine is an essential amino acid, and so cannot be manufactured in the body. It is therefore vital 
that adequate amounts be included in the diet. Deficiencies can result in anemia, bloodshot eyes, 
enzyme disorders, hair loss, an inability to concentrate, irritability, lack of energy, poor appetite, 
reproductive disorders, retarded growth, and weight loss. Food sources of lysine include cheese, 
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eggs, fish, lima beans, milk, potatoes, red meat, soy products, and yeast. 
 
Composed of carbon 49%, hydrogen 10%, oxygen 22%, nitrogen 19%. Molecular weight 146. 
Involved in the functions of the liver and gall bladder, particularly in the metabolism of fats. 
Essential in the regulation and group participation of the pineal gland, the mammary glands, corpus 
luteum, oophoron and ovaries (female organs). Active in the prevention of degeneration of body 
cells and tissues. 
 
Foods needed to supply lysine: Carrots, beets, cucumbers, celery, parsley, spinach, dandelion, 
turnip tops, green and ripe papaya, alfalfa, soy bean shoots (young, about 6 inches long), apples, 
apricots, pears, grapes. 
 
 
 
Methionine 
Methionine is an essential amino acid that assists in the breakdown of fats, thus helping to prevent a 
buildup of fat in the liver and arteries that might obstruct blood flow to the brain, heart, and 
kidneys. The synthesis of the amino acids cysteine and taurine may depend on the availability of 
methionine. This amino acid helps the digestive system; helps to detoxify harmful agents such as 
lead and other heavy metals; helps diminish muscle weakness, prevent brittle hair, and protect 
against radiation; and is beneficial for people with osteoporosis or chemical allergies. It is useful also 
in the treatment of rheumatic fever and toxemia of pregnancy. 
 
Methionine is a powerful antioxidant. It is a good source of sulfur, which inactivates free radicals and 
helps to prevent skin and nail problems. It is also good for people with Gilbert's syndrome, an 
anomaly of liver function, and is required for the synthesis of nucleic acids, collagen, and proteins 
found in every cell of the body. It is beneficial for women who take oral contraceptives because it 
promotes the excretion of estrogen. It reduces the level of histamine in the body, which can be 
useful for people with schizophrenia, whose histamine levels are typically higher than normal. 
 
As levels of toxic substances in the body increase, the need for methionine increases. The body can 
convert methionine into the amino acid cysteine, a precursor of glutathione. Methionine thus 
protects glutathione; it helps to prevent glutathione depletion if the body is overloaded with toxins. 
Since glutathione is a key neutralizer of toxins in the liver, this protects the liver from the damaging 
effects of toxic compounds. 
 
An essential amino acid, methionine is not synthesized in the body and so must be obtained from 
food sources or from dietary supplements. Good food sources of methionine include beans, eggs, 
fish, garlic, lentils, meat, onions, soybeans, seeds, and yogurt. Because the body uses methionine to 
derive a brain food called choline, it is wise to supplement the diet with choline or lecithin (which is 
high in choline) to ensure that the supply of methionine is not depleted. 
 
Composed of carbon 40%, hydrogen 7.5%, oxygen 21.5%, nitrogen 9%, sulphur 22%. Molecular 
weight 149. An important constituent of the hemoglobin of the blood, of the tissues and of the 
serum in the system. Involved in the functions of the spleen, the pancreas and the lymph glands. 
 
Foods supplying methionine elements are: Brussels sprouts, cabbage, cauliflower (raw), sorrel, 
kale, horseradish, chives, garlic, watercress, pineapple, apples, Brazil nuts and filberts. 
 
 
Ornithine 
Ornithine helps to prompt the release of growth hormone, which promotes the metabolism of excess 
body fat. This effect is enhanced if ornithine is combined with arginine and carnitine. Ornithine is 
necessary for proper immune-system and liver function. This amino acid also detoxifies ammonia 
and aids in liver regeneration. High concentrations of ornithine are found in the skin and connective 
tissue, making it useful for promoting healing and repairing damaged tissues. 
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Ornithine is synthesized in the body from arginine, and in turn serves as the precursor of citrulline, 
proline, and glutamic acid. Supplemental L-ornithine should not be taken by children, pregnant 
women, nursing mothers, or anyone with a history of schizophrenia, unless they are specifically 
directed to do so by a physician. 
 
 
Phenylalanine 
Phenylalanine is an essential amino acid. Because it can cross the blood-brain barrier, it can have a 
direct effect on brain chemistry. Once in the body, phenylalanine can be converted into another 
amino acid, tyrosine, which in turn is used to synthesize two key neurotransmitters that promote 
alertness: dopamine and norepinephrine. Because of its relationship to the action of the central 
nervous system, this amino acid can elevate mood, decrease pain, aid in memory and learning, and 
suppress the appetite. It can be used to treat arthritis, depression, menstrual cramps, migraines, 
obesity, Parkinson's disease, and schizophrenia. 
 
Phenylalanine is available in three different forms, designated L-, O-, and OL-. The L- form is the 
most common type and is the form in which phenylalanine is incorporated into the body's proteins. 
The O-type acts as a painkiller. The OL- form is a combination of the 0- and the L-. Like the 0form, it 
is effective for controlling pain, especially the pain of arthritis; like the L- form, it functions as a 
building block for proteins, increases mental alertness, suppresses the appetite, and helps people 
with Parkinson's disease. It has been used to alleviate the symptoms of premenstrual syndrome 
(PMS) and various types of chronic pain. 

 

Supplemental phenylalanine, as well as products containing aspartame (an artificial sweetener made 
from phenylalanine and another amino acid, aspartic acid) should not be taken by pregnant women 
or by people who suffer from anxiety attacks, diabetes, high blood pressure, phenylketonuria (PKU), 
or preexisting pigmented melanoma, a type of skin cancer. 
 
Composed of carbon 65.5%, hydrogen 7%, oxygen 19%, nitrogen 8.5%. Molecular weight 165. 
Involved in the processes of eliminating waste matter, both food waste and the used up cells and 
tissues in the body. Involved in the functions of the kidneys and bladder. Loses most of its efficacy in 
the presence of alcohol in the system. 
 
Foods supplying the necessary elements in this connection, are: Carrot, beet, cucumber, 
spinach, parsley, tomatoes, pineapple, apples. 
 
 
Proline 
Proline improves skin texture by aiding in the production of collagen and reducing the loss of 
collagen through the aging process. It also helps in the healing of cartilage and the strengthening of 
joints, tendons, and heart muscle. It works with vitamin C to promote healthy connective tissue. 
Proline is obtained primarily from meat sources, dairy products, and eggs. 
 
Composed of carbon 52%, hydrogen 8%, oxygen 28%, nitrogen 12%. Molecular weight liS. Involved 
in the activities of the white blood corpuscles or leucocytes. Also concerned in regulating the 
emulsifying of fats. 
 
The following foods supply proline elements: Carrots, beets, lettuce, dandelions, turnips, 
cucumber, unsalted almonds, coconut, avocado. olives, apricots, cherries, Brazil nuts, figs, raisins, 
grapes, oranges, pineapple. 
 
 
Serine 
Serine is needed for the proper metabolism of fats and fatty acids, the growth of muscle, and the 
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maintenance of a healthy immune system. It is a component of brain proteins and the protective 
myelin sheaths that cover nerve fibers. It is important in RNA and DNA function, cell membrane 
formation, and creatine synthesis. It also aids in the production of immunoglobulins and antibodies. 
However, too-high serine levels in the body may have adverse effects on the immune system. 
 
Serine can be made from glycine in the body, but this process requires the presence of sufficient 
amounts of vitamins B3 and B6 and folic acid. Food sources of serine include meat and soy foods, as 
well as many foods that often cause allergic reactions, such as dairy products, wheat gluten, and 
peanuts. It is included as a natural moisturizing agent in many cosmetics and skin care preparations. 
 
Composed of carbon 34%, hydrogen 7%, oxygen 46%, nitrogen 13%. Molecular weight 105. 
Involved in the cleansing of tissues in the system, particularly those concerned with the mucous 
membrane, the lungs and the bronchial tubes. Inefficient in the presence of nicotine (tobacco 
smoke).  
 
The following foods contain serine elements: Horseradish, radishes, leeks, garlic, onions, 
carrots, beets, celery, cucumber, parsley, spinach, cabbage, alfalfa, papaya, apples, pineapple. 
 
 
Taurine 
High concentrations of taurine are found in the heart muscle, white blood cells, skeletal muscle, and 
central nervous system. It is a building block of all the other amino acids as well as a key component 
of bile, which is needed for the digestion of fats, the absorption of fat-soluble vitamins, and the 
control of serum cholesterol levels. Taurine can be useful for people with atherosclerosis, edema, 
heart disorders, hypertension, or hypoglycemia. It is vital for the proper utilization of sodium, 
potassium, calcium, and magnesium, and it has been shown to playa particular role in sparing the 
loss of potassium from the heart muscle. This helps to prevent the development of potentially 
dangerous cardiac arrhythmias. 
 
Taurine has a protective effect on the brain, particularly if the brain is dehydrated. It is used to treat 
anxiety, epilepsy, hyperactivity, poor brain function, and seizures. Taurine is found in concentrations 
up to four times greater in the brains of children than in those of adults. It may be that a deficiency 
of taurine in the developing brain is involved in seizures. Zinc deficiency also is commonly found in 
people with epilepsy, and this may playa part in the deficiency of taurine. Taurine is also associated 
with zinc in maintaining eye function; a deficiency of both may impair vision. Taurine 
supplementation may benefit children with Down syndrome and muscular dystrophy. This amino acid 
is also used in some clinics for breast cancer treatment. 
 
Excessive losses of taurine through the urine can be caused by many metabolic disorders. Cardiac 
arrhythmias, disorders of platelet formation, intestinal problems, an overgrowth of candida, physical 
or emotional stress, a zinc deficiency, and excessive consumption of alcohol are all associated with 
high urinary losses of taurine. Excessive alcohol consumption also causes the body to lose its ability 
to utilize taurine properly. Taurine supplementation may reduce symptoms of alcohol withdrawal. 
Diabetes increases the body's requirements for taurine; conversely, supplementation with taurine 
and cystine may decrease the need for insulin. 
 
Taurine is found in eggs, fish, meat, and milk, but not in vegetable proteins. It can be synthesized 
from cysteine in the liver and from methionine elsewhere in the body, as long as sufficient quantities 
of vitamin B6 are present. For vegetarians, synthesis by the body is crucial. For individuals with 
genetic or metabolic disorders that prevent the synthesis of taurine, taurine supplementation is 
required. 
 
 
Threonine 
Threonine is an essential amino acid that helps to maintain the proper protein balance in the body. It 
is important for the formation of collagen, elastin, and tooth enamel, and aids liver and lipotropic 
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function when combined with aspartic acid and methionine. A precursor of the amino acids glycine 
and serine, threonine is present in the heart, central nervous system, and skeletal muscle, and helps 
to prevent fatty buildup in the liver. It enhances the immune system by aiding in the production of 
antibodies, and may be helpful in treating some types of depression. 
 
Composed of carbon 48%, hydrogen 9%, oxygen 24%, nitrogen 19%. Molecular weight 142. Active 
in the exchange of amino acid atoms in the body, establishing the balance between their chain 
structure and their respective functions. 
 
Food elements in: Ripe papaya, carrots, alfalfa, and other green leafy vegetables. 
 
 
 
Tryptophan 
Tryptophan is an essential amino acid that is necessary for the production of vitamin B3 (niacin). It 
is used by the brain to produce serotonin, a necessary neurotransmitter that transfers nerve 
impulses from one cell to another and is responsible for normal sleep. Consequently, tryptophan 
helps to combat depression and insomnia and to stabilize moods. It helps to control hyperactivity in 
children, alleviates stress, is good for the heart, aids in weight control by reducing appetite, and 
enhances the release of growth hormone. It is good for migraine headaches and may reduce some 
of the effects of nicotine. Sufficient amounts of vitamins B6 (pyridoxine) and C, folate, and 
magnesium are necessary for the formation of tryptophan, which, in turn, is required for the 
formation of serotonin. A study reported in the Archives of General Psychiatry found that women 
with a history of bulimia nervosa, an eating disorder, experienced relapses after they took an amino 
acid mixture lacking tryptophan. Researchers believe that insufficient tryptophan altered brain 
serotonin levels and, consequently, the transmission of nerve impulses. A lack of tryptophan and 
magnesium may contribute to coronary artery spasms. 
 
The best dietary sources of tryptophan include brown rice, cottage cheese, meat, peanuts, and soy 
protein. This amino acid is not available in supplement form in the United States. In November of 
1989, the U.S. Centers for Disease Control (CDC) reported evidence linking L-tryptophan 
supplements to a blood disorder called eosinophiliamyalgia syndrome (EMS). Several hundred cases 
of this illness-which is characterized by an elevated white blood cell count and can also cause such 
symptoms as fatigue, muscular pain, respiratory ailments, edema, and rashwere reported. After the 
CDC established an association between the blood disorder and products containing L-tryptophan in 
New Mexico, the U.S. Food and Drug Administration (FDA) first warned consumers to stop taking L-
tryptophan supplements, then recalled all products in which L-tryptophan was the sole or a major 
component. Subsequent research showed that it was contaminants in the supplements, not 
the tryptophan, that was probably responsible for the problem, but tryptophan supplements are 
still banned from the market in the United States.  
 
Composed of carbon 65%, hydrogen 6%, oxygen 15%, nitrogen 14%. Molecular weight 204. Basic 
substance in the generation of cells and tissues in the body, from the primary sex cells to the 
completed tissues. Involved in the generation and functions of the gastric and pancreatic juices. 
Active in the efficiency of the optic system. 
 
Foods necessary to maintain tryptophane equilibrium: Carrots, beets, celery, endive, 
dandelions, fennel, string beans (raw), Brussels sprouts (raw), chives, spinach, alfalfa, turnips. 
 
 
Tyrosine 
Tyrosine is important to overall metabolism. It is a precursor of adrenaline and the 
neurotransmitters norepinephrine and dopamine, which regulate mood and stimulate metabolism 
and the nervous system. Tyrosine acts as a mood elevator; a lack of adequate amounts of tyrosine 
leads to a deficiency of norepinephrine in the brain, which in turn can result in depression. It also 
acts as a mild antioxidant, suppresses the appetite, and helps to reduce body fat. It aids in the 
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production of melanin (the pigment responsible for skin and hair color) and in the functions of the 
adrenal, thyroid, and pituitary glands. It is also involved in the metabolism of the amino acid 
phenylalanine. 
 
Tyrosine attaches to iodine atoms to form active thyroid hormones. Not surprisingly, therefore, low 
plasma levels of tyrosine have been associated with hypothyroidism. Symptoms of tyrosine 
deficiency can also include low blood pressure, low body temperature (such as cold hands and feet), 
and restless leg syndrome. 
 
Supplemental L-tyrosine has been used for stress reduction, and research suggests it may be helpful 
against chronic fatigue and narcolepsy. It has been used to help individuals suffering from anxiety, 
depression, low sex drive, allergies, and headaches, as well as persons undergoing withdrawal from 
drugs. It may also help people with Parkinson's disease. 
 
Natural sources of tyrosine include almonds, avocados, bananas, dairy products, lima beans, 
pumpkin seeds, and sesame seeds. Tyrosine can also be produced from phenylalanine in the body. 
Supplements of L-tyrosine should be taken at bedtime or with a high-carbohydrate meal so that it 
does not have to compete for absorption with other amino acids. 
 
Persons taking monoamine oxidase (MAO) inhibitors, commonly prescribed for depression, must 
strictly limit their intake of foods containing tyrosine and should not take any supplements 
containing L-tyrosine, as it may lead to a sudden and dangerous rise in blood pressure. Anyone who 
takes prescription medication for depression should discuss necessary dietary restrictions with his or 
her physician. 
 
Composed of carbon 59.5% hydrogen 6%, oxygen 26.5%, nitrogen 8%. Molecular weight 181. 
Essential in the generation of red and white blood corpuscles. Involved in the formation and 
development of body cells and tissues. Active in the functions of the adrenal, pituitary and thyroid 
glands. Active ingredient in the pigment cells of the hair. 
 
Foods containing tyrosine elements: Alfalfa, carrots, beets, cucumbers, lettuce, dandelions, 
parsnips, asparagus tips (raw), leeks, parsley, green peppers, spinach, watercress, almonds (raw, 
unsalted), Swiss cheese, strawberries, apricots, cherries, apples, watermelon, figs. 
 

 

Valine 
Valine, an essential amino acid, has a stimulant effect. It is needed for muscle metabolism, tissue 
repair, and the maintenance of a proper nitrogen balance in the body. Valine is found in high 
concentrations in muscle tissue. It is one of the branched-chain amino acids, which means that it 
can be used as an energy source by muscle tissue. It may be helpful in treating liver and gallbladder 
disease, and it is good for correcting the type of severe amino acid deficiencies that can be caused 
by drug addiction. An excessively high level of valine may lead to such symptoms as a crawling 
sensation in the skin and even hallucinations. 
 
Composed of carbon 51%, hydrogen 9.5%, oxygen 27.5%, nitrogen 12%. Molecular weight 117. 
Involved in the functions of the corpus luteum, mammary glands and ovaries, and their 
corresponding gland-group participation. See ENDOCRINE GLANDS CHART 
 
Foods containing valine elements: Carrots, turnips, dandelions, almonds (raw, unsalted) lettuce, 
parsnips, squash (raw), celery, beets, parsley, okra, tomatoes, apples, pomegranate. 
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