Protein: The Building Blocks of Life
People build the proteins of their bodies from amino acids, which, in turn, come from the proteins they eat. A varied diet of beans, lentils, grains, and vegetables contains all of the essential amino acids. It was once thought that various plant foods had to be eaten together to get their full protein value, but current research suggests this is not the case. Many nutrition authorities, including the American Dietetic Association, believe protein needs can easily be met by consuming a wide variety of amino acid sources over an entire day. Also, eating enough calories is essential for the best use of protein by the body.1
The Trouble with Too Much Protein 

The average American diet contains meat and dairy products. As a result, it is too high in protein. This can lead to a number of serious health problems:

Kidney Disease: When people eat too much protein, they take in more nitrogen than they need. This places a strain on the kidneys which must expel the extra nitrogen through urine. People with kidney disease are encouraged to eat low-protein diets.2 Such a diet reduces the excess levels of nitrogen, and can help prevent kidney disease, too. 

Cancer: Although fat is the dietary substance most often singled out for increasing one’s risk for cancer, protein also plays a role. Populations that eat meat regularly are at an increased risk for colon cancer,3 and researchers believe that the fat, protein, natural carcinogens, and the absence of fiber in meat all play roles. In 1982, the National Research Council noted a link between cancer and protein.4 

Osteoporosis and Kidney Stones: Diets that are rich in protein, especially animal protein,5 are known to cause people to excrete more calcium than normal through their urine6 and increase the risk of osteoporosis. Countries with lower-protein diets have lower rates of osteoporosis and hip fractures.7 

Increased calcium excretion increases risk for kidney stones. Researchers in England found that by adding about 5 ounces of fish (about 34 grams of protein) to a normal diet, the risk of forming urinary tract stones increased by as much as 250 percent.8 

For a long time it was thought that athletes needed much more protein than other people. The truth is that athletes need only slightly more protein, which is easily obtained in the larger servings athletes require for their higher caloric intake. Vegetarian diets are great for athletes. To consume a diet that contains enough, but not too much, protein, simply replace animal products with grains, vegetables, legumes (peas, beans, and lentils), and fruits. As long as one is eating a variety of plant foods in sufficient quantity to maintain one’s weight, the body gets plenty of protein. 

To assure yourself abundant protein while planning your lunch and dinner main dishes, accent the following "Protein All-Stars" from the first four of the "Vegan Six". 

GRAINS - Brown rice, oats (cereals - oatmeal, granola, etc.) millet, corn, barley, bulghur, wheat (including whole wheat bread, pastas, cereals, flour, etc.) 

LEGUMES - Green peas, lentils, chick peas, alfalfa sprouts, mung beans, and beans of all kinds (kidney, lima, aduki, navy beans, soy beans and products made from them; e.g., tofu, textured vegetable protein granules [TVP], tempeh, soy milks), peanuts, etc. 

GREENS - Broccoli, collards, spinach, etc. 

NUTS AND SEEDS - Almonds, cashews, walnuts, filberts, pistachios, pecans, macadamias and nut butters made from these. Sunflower seeds, sesame seeds (including tahini butter made from ground sesame seeds), pumpkin seeds, etc. 

Now that we have just learned that protein-rich foods do have high nutritional values when eaten separately, let it be said that combining protein-rich ingredients does increase the protein absorption by about 30%, and thus variety is always a good strategy in vegan meal planning.

PROTEIN 

Plant sources of protein alone can provide adequate amounts of the essential and nonessential amino acids, assuming that dietary protein sources from plants are reasonably varied and that caloric intake is sufficient to meet energy needs. Whole grains, legumes, vegetables, seeds, and nuts all contain essential and nonessential amino acids. Conscious combining of these foods within a given meal, as the complementary protein dictum suggests, is unnecessary. Additionally, soy protein has been shown to be nutritionally equivalent in protein value to proteins of animal origin and, thus, can serve as the sole source of protein intake if desired.

Although most vegetarian diets meet or exceed the Recommended Dietary Allowances for protein, they often provide less protein than nonvegetarian diets. This lower protein intake may be associated with better calcium retention in vegetarians and improved kidney function in individuals with prior kidney damage. Further, lower protein intakes may result in a lower fat intake with its inherent advantages, because foods high in protein are frequently high in fat also. . . . Reduced consumption of meat and animal protein has also been associated with decreased colon cancer in some, but not all, studies of omnivores. 

HOW MUCH PROTEIN ? 
Many basic tissues of the human body are composed of protein including the skin, muscles, tendons and cartilage, even hair and nails. New protein is needed to form enzymes, hormones and antibodies, replace old cells, build new tissues, and t transport nutrients in and out of cells. 

The body can manufacture all but nine of the 22 amino acids that make up proteins. These nine amino acids are referred to as "essential" amino acids and must be derived from food. That is why getting sufficient, good quality protein is crucial. 

The operative word here is sufficient--this is not a case where more is better. New York Times nutritionist Jane Brody writes in her Good Food Book, "There's no need for an ordinary, healthy person to eat more than the RDA suggests." Further, she writes that many Americans eat twice as much protein as needed. Excess protein can't be stored, and its elimination puts a strain on the kidneys and liver. Too-high protein consumption is linked to kidney disease, cancers of the colon, breast, prostate and pancreas, and even osteoporosis.

Vegetables - 4-5 servings each day
· All canned, fresh, and frozen vegetables (1/2 cup/serving if cooked, 1 cup/serving if raw)

· Red and green peppers, bok choy, spinach, leaf lettuce, broccoli, carrots, cauliflower, cabbage and chard, asparagus and kale, Brussels sprouts, iceberg lettuce, sweet potato, tomato snow peas, zucchini, okra, winter squash, green beans, beets, cucumber, celery, jicama, artichoke, peas, mushrooms, eggplant, corn, avocado, potato

· Bean sprouts, onion, rhubarb, rutabaga, sauerkraut, turnips mustard greens, romaine, turnip, greens (fit these fruits in the order of their nutrition content)

· All vegetable juices, unsweetened (3/4 cup/serving)

· Tomato and pesto sauces

Fruit - 3-4 servings each day
· All canned, jarred, fresh, dried, and frozen fruit, unsweetened (1 medium size fruit/serving, 1/4 cup dried fruit/serving, 1/2 cup canned, frozen or cooked fruit/serving)

· Papaya, strawberries, kiwi, orange, grapefruit, cantaloupe, mandarin oranges, mango, honeydew, raspberries, apricots, rhubarb, pineapple, watermelon, blueberries, peach, banana, plum, cherries, pear, apple, dried fruit, grapes, raisins, tangerine, nectarine, persimmon, blackberries

· All fruit juices and nectars (3/4 cup/serving)

· Juice bars 

· Fruit smoothies

Nuts, Seeds & Legumes & Meat Substitutes - 
2-3 servings or a total of 5-7 ounces each day
· Pumpkin, fignolia, pinon, sunflower, sesame seeds (2 Tablespoons/serving) 

· Peanuts, cashews, coconut, macadamia, walnuts, pistachio, brazil, almonds, hazelnuts, pecans (2 Tablespoons/serving)

· Legumes, canned, dried, or dried mixes such as black beans, pintos, refried beans, falafel, cannellini, and hummus ( mashed chickpeas) (2 Tablespoons/serving)

· Nut or seed spreads such as peanut butter, almond butter, sesame spread (tahini) (2 Tablespoons /serving)

· tempeh (8 ounces/serving)

· Egg, egg whites, or egg substitutes (1 egg, 2 egg whites, 1/4 cup substitute/serving)

 

	CALCIUM IN FOODS
(content in milligrams)

	Grains

	Brown rice (1 cup, cooked)
	20

	Corn bread (1 2-oz. piece)
	133

	Corn tortilla
	42

	English muffin
	92

	Pancake mix (1/4 cup; 3 pancakes; Aunt Jemima Complete)
	140

	Pita bread (1 piece)
	18

	Wheat bread (1 slice)
	18

	Wheat flour, all-purpose (1 cup)
	22

	Wheat flour, Pillsbury’s Best  (1 cup)
	238

	Whole wheat flour (1 cup)
	40

	Fruits

	Apple (1 medium)
	10

	Banana (1 medium)
	7

	Dried figs (10 figs; 187 grams)
	269

	Naval orange (1 medium)
	56

	Orange juice, calcium-fortified (8 oz.)
	300*

	Pear (1 medium)
	19

	Raisins (2/3 cup)
	53

	Vegetables

	Broccoli (1 cup, boiled, frozen)
	94

	Brussels sprouts (1 cup, boiled, 8 sprouts)
	56

	Butternut squash (1 cup, boiled)
	84

	Carrots (2 medium, raw)
	38

	Cauliflower (1 cup, boiled)
	34

	Celery (1 cup, boiled)
	64

	Collards (1 cup, boiled, frozen)
	348

	Kale (1 cup, boiled)
	94

	Onions (1 cup, boiled)
	46

	Potato (1 medium, baked)
	20

	Romaine lettuce (1 cup)
	20

	Sweet potato (1 cup, boiled)
	70

	Legumes

	Black turtle beans (1 cup, boiled)
	103

	Chick peas (1 cup, canned)
	78

	Great Northern beans (1 cup, boiled)
	121

	Green beans (1 cup, boiled)
	58

	Green peas (1 cup, boiled)
	44

	Kidney beans (1 cup, boiled)
	50

	Lentils (1 cup, boiled)
	37

	Lima beans (1 cup, boiled)
	32

	Navy beans (1 cup, boiled)
	128

	Pinto beans (1 cup, boiled)
	82

	Soybeans (1 cup, boiled)
	175

	Tofu (1/2 cup, raw, firm)
	258

	Vegetarian baked beans (1 cup)
	128

	Wax beans (1 cup, canned)
	174

	White beans (1 cup, boiled)
	161


Protein is an essential part of the diet. It is made up of various combinations of small organic chemicals called amino acids


. When we eat food containing protein it is broken down during digestion into its constituent amino acids. These amino acids are absorbed by our bodies and are used to produce new proteins and other necessary substances. Our bodies can make some of the amino acids needed to manufacture proteins, but others must be obtained from the diet; these are the eight so-called 'essential' amino acids. In addition, one other amino acid is needed by infants during early growth and development.
Proteins form part of the structure of the body, so that a continual supply of amino acids is needed. Our bodies are able to put these basic amino acid units together, using different arrangements of amino acids, to produce specific proteins, which can only be produced if all the necessary amino acids are available.
The nutritional value of a protein food can be judged by its ability to provide both the quantity and number of essential amino acids needed by the body. Different food sources contain different groups of proteins, which are made up of different arrangements and amounts of amino acids. In general, proteins from animal sources are of greater nutritional value because they usually contain all the essential amino acids. Proteins from plant sources, such as cereals and vegetables, may be deficient in one or other of the essential amino acids. For example, the proteins obtained from wheat lack adequate quantities of one essential amino acid, and those from beans are deficient in another.
Because the deficiency is different in each food, when they are eaten together they complement each other and the mixture is of higher nutritional value than the separate foods, and is as good as animal protein. It is important, particularly for strict vegetarians who do not consume dairy or egg products (see Figure 21), that a variety of different types of protein foods are eaten.
CEREALS, BISCUITS, CAKES, DESERTS
	Protein
	grams per 100 grams
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NUTS
	Protein
	grams per 100 grams
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