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As the protein content increases, the required processing and Historical use 

Soybeans have long been an important dietary source of 
protein in several Asian countries. In 2800 B.C., a Chinese 
emperor described soybeans as one of the principle food crops 
in that country. Oriental cuisines incorporate soybeans in an 
amazing variety of forms. Examples include sprouted soybeans, 
bacterial and fungal fermented pastes, and cheeses, curds, and 
soy sauce. 

Whole soybeans have not been an important human food 
in the United States. Baked or boiled soybeans have a "beany" 
flavor and odor which is disagreeable to most people. Some 
authors have described soybeans cooked by these methods as 
inedible. 

Soy protein as a food ingredient 

Soy protein products are manufactured from soybeans. 
After the soybean oil is extracted, the remaining soymeal is 
processed to produce a variety of soy protein products. 

Soy protein is used in food products such as nondairy 
creamers, whipped toppings, frozen desserts, cream soups, and 
formulated meat products. Soy protein can keep these prod
ucts from separating into water and oil layers. Soy proteins 
are widely used in the baking industry to improve the texture 
and nutritional qua I ity of bread. In none of these products is 
the quantity of soy protein sufficient to make a significant 
contribution to dietary protein. 

Meat-flavored soy protein concentrates are used in many 
convenience foods such as frozen pizzas, prepackaged dinners, 
and canned meat mixtures. Check the ingredient statement on 
the labels of food products in your supermarket. You will be 
surprised how many food products contain soy protein. 

The United States Department of Agriculture (USDA) 
has recently proposed labeling and content standards regulating 
the use of textured soy protein in processed meat products. 
These regulations are intended to ensure descriptive labeling 
and prevent consumer deception. 

Forms of soy protein 

Soy protein products fall into three main categories: 
1. Soy flour Approximately 50 percent protein 
2. Soy concentrate Approximately 70 percent protein 
3. Soy isolate Approximately 95 percent protein 

product cost also increase. All three forms may be texturized 
or treated to give soy protein products a texture and chewiness 
similar to meat. Texturized soy protein products are marketed 
directly to consumers on a limited basis. These products are 
readily available to food manufacturers and the food service in
dustry. 

Soy protein in school lunch 

In 1971, the USDA announced its approval of textured 
vegetable protein products to meet part of the meat component 
requirement of the type A school lunch. The textured vegetable 
protein (usually soy) must be combined with meat, poultry, or 
fish in the weight ratio of 30 parts hydrated, textured soy to 
70 parts uncooked animal protein food. The textured soy pro
tein products used in type A school lunch must meet nutrient 
specifications for protein, iron, and B-vitamins. These nutrient 
requirements are designed to assure the nutritional equivalence 
of the animal protein and vegetable protein portions of the 
meat/soy blends. 

Current interest 

The increasing cost of meat has focused consumer atten
tion on soy proteins to supplement or substitute for meat. Meat
like soy products have been produced for years for persons whose 
religious beliefs prohibit consumption of meat. Texturization 
and advances in flavor chemistry have greatly improved the quali
ty of soy protein meat analogs. 

Meat-flavored textured soy flour is available in small pac
kets in retail stores. This product, when water is added (rehy
drated), is intended as a meat substitute in casseroles and com
bination dishes. A white, unflavored, texturized soy flour in
tended for use as an extender with ground beef, fish, or poultry 
is now for sale to consumers. Bacon-flavored textured soy iso
late has been available in retail markets for several years. 

A blend of ground beef and rehydrated texturized soy 
flour is now available at the fresh meat counter of many markets. 
According to Minnesota Department of Agriculture regulations, 
this product cannot be called "burger." At present, there are no 
regulations limiting the amount of rehydrated textured soy flour 
that can be combined with ground beef. These products do car
ry a listing of ingredients. The ground beef/textured soy protein 
blend has prompted many questions from consumers regarding 
its nutritive value and preparation. 



Nutritive value of soy protein and beef/soy blends 

Growth studies conducted with young animals indicate 
that soy protein is of less quality than meat, egg, or milk pro
tein. This is because soy protein is deficient in the essential 
amino acid, methionine. When soy protein is supplemented 
with methionine, the protein quality of soybean protein and 
animal protein is about equal. Recent FDA regulations permit 
methionine fortification of soybean protein products. 

Some statements have been made that dry soy protein 
products contain more protein than meat. These invalid com
parisons are made between dry soy products (less than 10 per
cent water) and meat (75 percent water). However, most dry 
soy protein products must be hydrated before eating. They 
develop optimum texture only when they absorb two to three 
times their weight of water or fat. When water is added, the 
percentage of protein of the soy protein products is considerably 
reduced. This is because the total weight of the products has 
been increased. For example, texturized soy flour (50 percent 
protein) used in most beef/soy mixtures is hydrated with two 
parts water to one part soy flour. The data in table 1 show 
that the resultant mixture has a protein content approximately 
equal to regular ground beef. 

Table 1* 
Regular ground beef 75% beef/25% soy blend 

Raw weight 113 gr. 113 gr. 
Cooked weight 78 gr. 88 gr. 
Protein (cooked) 19.9gr. 20.8 gr. 
Fat (uncooked) 33.9 gr. 25.9 gr. 
Fat (cooked) 16.5 gr. 15.6 gr. 
Moisture (uncooked) 59.2 gr. 63.2 gr. 
Moisture (cooked) 40.8 gr. 47.5 gr. 
Minerals and . 8 gr. 4.1 gr . 

carbohydrates 
Calories 117 110 

*Unpublished data 

Meat is most important as a good dietary source of protein, 
iron, and B-vitamins. Table 2 gives nutritive value of regular 
ground beef (30 percent fat) and an equivalent amount of a 
blend of 75 percent regular ground beef and 25 percent hydrated 
texturized soy flour (75 percent beef/25 percent soy). 

Table 2* 
100 grams ground beef 

thiamine 0.08 mg. 
riboflavin 0.16 mg. 
niacin 4.33 mg. 
B5 0.4 mg. 
B12 1.9 mcg.** 
iron 2.17 mg. 

*unpublished data 
**micrograms 

100 grams 75 beef/25 soy 

0.11 mg. 
0.14 mg. 
3.44 mg. 
0.55 mg. 
1.5 mcg.** 
2.17 mg. 

Table 2 indicates that the 75 percent beef/25 percent soy 
blend contains less riboflavin, niacin, and B12 than an equivalent 
amount of regular ground beef. While the amount of iron in the 
two products appears identical, these figures do not indicate the 
iron actually absorbed by the body. Iron is usually more readily 
absorbed from animal rather than from plant sources. 

Some texturized soy protein products marketed directly 
to consumers are vitamin enriched. The ingredient statement 
information on the soy protein package will indicate if a soy 
product contains added B vitamins and minerals. 

Research is currently in progress at the University of 
Minnesota to obtain information to answer many nutritional 
questions about soy protein products. 

Cooking with beef/soy blends 

Consumers have noticed greater yield or less shrinkage 
(fry away) of the beef/soy blend. This is because of soy pro
tein's ability to absorb large amounts of water and fat. Calcu
lations based on the data in table 1 show that 10 percent more 
fat and 7 percent more moisture are retained in the beef/soy 
blend than in an equal amount of regular ground beef. Consum
ers who remove fat from cooked ground meat mixtures will en
counter difficulty when using ground beef/soy blends. 

Ground beef, water, and soy flour cannot be combined 
"from scratch" to produce a product with the same texture and 
flavor as the commercially available blend. The retail store prod
uct is prepared from beef, water, and texturized soy protein. The 
texturization makes a great difference in the mouth-feel of the 
product. The "beany" flavor is overcome by flavorings added to 
the textured soy products. 

Dry soy products are shelf stable, but once rehydrated, 
they must be refrigerated to prevent the growth of harmful 
bacteria that could cause food-borne illness. 

Special problems with soy 

Textured soy flour/beef blends contain salt and/or mono
sodium glutamate. The resultant high sodium content may pre
vent persons on a sodium restricted diet from using these prod
ucts. For specific information, contact the manufacturer or a 
registered dietitian. 

Soy flour contains some carbohydrates which are not 
completely digested by humans. Bacteria in the digestive tract 
ferment these carbohydrates and gives rise to flatus. Some 
people are troubled by this intestinal gas problem. 

Future trends 

The USDA estimates that consumption of soy protein 
meat substitutes in 1972 equaled 1 percent of the meat eaten. 
Projections for 1980 suggest that the consumption of soy-based 
meat analogs will represent 10-20 percent of the meat compon
ent of the U.S. diet. The greatest increases in soy protein con
sumption are expected in ground meat/soy blends and formulated 
meat products such as sausage and weiners. 

Issued in furtherance of cooperative extension work in agri
culture and home economics, acts of May 8 and June 30, 1914, 
in cooperation with the U.S. Department of Agriculture. Roland 
H. Abraham, Director of Agricultural Extension Service, Univer
sity of Minnesota, St. Paul, Minnesota 55101. We offer our 
programs and facilities to all people without regard to race, 
creed, color, sex, or national origin. 
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