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ASA American Soybean Association - http://www.wishh.org/aboutsoy/traditional.html  

Traditional Soy Foods  

"Traditional" soy foods are developed from whole soybeans, the edible seed of the soybean plant. 
They are high in protein and contain beneficial phytochemicals, such as isoflavones. Whole 
soybeans can be cooked and used in sauces, stews, and soups. Whole soybeans that have been 
soaked can be roasted  for snacks. 
 

Edamame 

 

These large soybeans are a special bean variety and are harvested when the beans 
are still green and sweet tasting. Green soybeans can be purchased in the pod or 
as shelled green beans. They can be served as a snack or a main vegetable dish 
after boiling in slightly salted water for 15-20 minutes. They are high in protein 
and fiber and contain no cholesterol. 

Miso 

 

Miso is a rich, salty condiment that characterizes the essence of Japanese 
cooking. The Japanese make miso soup and use it to flavor sauces, dressings, 
marinades, and pâtés. A smooth paste, miso is made from soybeans and a grain 
such as rice, plus salt and a mold culture, and then aged in cedar vats for one to 
three years. Miso comes in many different colors, textures and grades. 

Natto 

 

Natto is made of fermented, cooked whole soybeans. Because the fermentation 
process breaks down the beans' complex proteins, natto is more easily digested 
than whole soybeans. It has a sticky, viscous coating with a cheesy texture. Natto 
is traditionally served as a topping for rice, in miso soups, and is used with 
vegetables. 

Okara 

 

Okara is a pulp fiber by-product of soymilk or tofu. It has less protein than whole 
soybeans, but is a nutritional powerhouse, containing soluble and non-soluble 
fiber, protein, calcium and other minerals. Okara tastes similar to coconut and can 
be baked or added as fiber to granola and cookies. The traditional Japanese way 
of eating okara is to flavor it by stir-frying with dark sesame oil and soy sauce, 
then mix it together with vegetables or put it into a soup. 

Soy Milk 

 

Soybeans soaked, ground fine, and strained produce a fluid called soymilk. Soy 
milk is a good source of protein, thiamine, iron, phosphorous, copper, potassium 
and magnesium. It contains little sodium. Some brands are fortified with 
important vitamins and minerals such as calcium, Vitamin D, and Vitamin B-12. 
Soy milk also is low in saturated fat and is cholesterol-free. 

Soy Nuts 

 

Roasted soynuts are whole soybeans that have been soaked in water and then 
baked until browned. High in protein and isoflavones, soynuts are similar in 
texture and flavor to peanuts. Soy nuts are primarily used as a snack item but 
their crunchy texture and nutty flavor also make an interesting addition to salads 
and grain dishes. 

Soyoil 

 

Soyoil is the natural oil extracted from whole soybeans. It is the most widely used 
oil in the U.S., accounting for more than 75 percent of our total vegetable fats and 
oils intake. Oil sold in the grocery store under the generic name "vegetable oil" is 
usually 100 percent soyoil or a blend of soyoil and other oils. Read the label to 
make certain you're buying soybean oil. Soyoil is cholesterol-free and high in 
polyunsaturated fat. Soyoil also is used to make margarine and shortening. 
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Soy Sauce 

 

Soy sauce is a dark brown liquid made from soybeans that has undergone a 
fermentation process. Soy sauces have a salty taste, but are lower in sodium than 
traditional table salt. Specific types of soy sauce are shoyu, tamari, and teriyaki. 
Shoyu is a blend of soybeans and wheat. Tamari is made only from soybeans and 
is a by-product of making miso. Teriyaki sauce can be thicker than other types of 
soy sauce and includes other ingredients such as sugar, vinegar, and spices. 

Soy Sprouts 

 

Soy sprouts (also called soybean sprouts), are an excellent source of nutrition, 
packed with protein and vitamin C. They can be sprouted in the same manner as 
other beans and seeds. Soy sprouts must be cooked quickly at low heat so they 
don't get mushy. They can also be used raw in salads or soups, or in stir-fried, 
sautéed, or baked dishes. 

Tempeh 

 

Tempeh is a made by a natural culturing and controlled fermentation process that 
binds soybeans into a cake form. It is sometimes mixed with another grain such 
as rice or millet. The fermentation process and its retention of the whole bean 
give tempe a higher content of protein, dietary fiber and vitamins compared to 
tofu, as well as firmer texture and stronger flavor. Tempeh can be marinated and 
grilled and added to soups, casseroles, and chili. 

Tofu 

 

Tofu, also known as soybean curd, is a soft cheese-like food made by curdling 
fresh hot soymilk with a coagulant. Tofu is a bland product that easily absorbs the 
flavors of other ingredients with which it is cooked. Tofu is rich in both high-
quality protein and B vitamins and low in sodium. Firm tofu is dense and solid 
and can be cubed and served in soups, stir fried, or grilled.  Firm tofu is higher in 
protein, fat, and calcium than other forms of tofu.  Soft tofu is good for recipes 
that call for blended tofu. Silken tofu is a creamy product  and can be used as a 
replacement for sour cream in many dip recipes. 

Yuba 

 

Yuba, also known as Tau-kee, is a brittle soy wafer made by lifting and drying 
the thin layer formed on the surface of cooling hot soymilk. It has a high-protein 
content and is commonly sold fresh, half-dried, and dried. There are various 
names used for the soy wafer depending on the "thinness". 

Soy-based Foods 

Infant Formulas, Soy-Based. Soy-based infant formulas are similar to other infant formulas except 
that a soy protein isolate powder is used as a base, instead of cow's milk. Carbohydrates and fats are 
added to achieve a fluid similar to breast milk. 

Lecithin. Extracted from soybean oil, lecithin is used in food manufacturing as an emulsifier in 
products high in fats and oils. It also promotes stabilization, antioxidation, crystallization and 
spattering control. Powdered lecithins can be found in natural and health food stores. 

Meat Alternatives (Meat Analogs). Meat alternatives made from soybeans contain soy protein or 
tofu and other ingredients mixed together to simulate various kinds of meat. These meat alternatives 
are sold as frozen, canned or dried foods. Usually, they can be used the same way as the foods they 
replace. With so many different meat alternatives available to consumers, the nutritional value of 
these foods varies considerably. Generally, they are lower in fat, but read the label to be certain. 
Meat alternatives made from soybeans are excellent sources of protein, iron and B vitamins.  

Nondairy Soy Frozen Dessert. Nondairy frozen desserts are made from soymilk or soy yogurt. Soy 
ice cream is one of the most popular desserts made from soybeans and can be found in natural food 
stores. 
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Soy Cheese. Soy cheese is made from soymilk. Its creamy texture makes it an easy substitute for 
sour cream or cream cheese and can be found in variety of flavors in natural foods stores. Products 
made with soy cheese include soy pizza. 

Soy Fiber (Okara, Soy Bran, Soy Isolate Fiber). There are three basic types of soy fiber: Okara, 
soy bran and soy isolate fiber. All of these products are high-quality, inexpensive sources of dietary 
fiber. Okara is a pulp fiber by-product of soymilk. It has less protein than whole soybeans, but the 
protein remaining is of high quality. Okara tastes similar to coconut and can be baked or added as 
fiber to granola and cookies. Okara also has been made into sausage. Look for okara in natural food 
stores. Soy bran is made from hulls (the outer covering of the soybean), which is removed during 
initial processing. The hulls contain a fibrous material which can be extracted and then refined for 
use as a food ingredient. Soy isolate fiber, also known as structured protein fiber (SPF), is soy 
protein isolate in a fibrous form. 

Soynut Butter. Made from roasted, whole soynuts, which are then crushed and blended with soyoil 
and other ingredients, soynut butter has a slightly nutty taste, significantly less fat than peanut butter 
and provides many other nutritional benefits as well.  

Soy Yogurt. Soy yogurt is made from soymilk. Its creamy texture makes it an easy substitute for 
sour cream or cream cheese. Soy yogurt can be found in variety of flavors in natural foods stores. 

Whipped Toppings, Soy-Based. Soy-based whipped toppings are similar to other nondairy 
whipped toppings, except that hydrogenated soyoil is used instead of other vegetable oils. 

Value-Added Soy Products 

Soy flour 
Soy flour is made from roasted soybeans ground into a fine powder.  There are three kinds of soy 
flour available - natural or full-fat, which contains the natural oils found in the soybean and is 50% 
protein; defatted, which has the oils removed during processing and is an even more concentrated 
source of protein than full-fat soy flour; and lecithinated, which has lecithin added to it. All soy 
flour gives a protein boost to recipes. Soy flour is gluten-free, so yeast-raised breads made with soy 
flour have a more dense texture.  It is best used for fortification of other flours, including wheat, 
rice, and corn. Adding up to 10% of soy flour can greatly increase the protein and nutritional 
content of bread, chapattis, tortilla, and Arab pita bread, which are often the principle diet and at 
times the only staple that poor people get in some countries. Addition of soy to wheat or corn bread 
increases its shelf life and delays staling. Soy flour absorbs about twice as much water as its weight. 
It also retards oil absorption in fried foods. 

Soy Protein Concentrates 

Concentrates come from defatted soy flakes and contains at least 70 percent protein. It is a highly 
digestible source of amino acids and retains most of the beans' dietary fiber. The bland flavor of soy 
protein concentrates makes them an ideal source of protein in many foods including dietary 
products, pasta, tortillas, nutritional beverages, meat analogs, and processed meat products.  
Concentrates can be used to improve texture and mouth feel in foods while providing an excellent 
source of highly digestible protein.  Even a small quantity can greatly improve the nutritional 
content of the food they are added to. Functional properties of food can be improved by using soy 
protein concentrates.  Water retention in breads can be increased and act as an emulsifier and bind 
fats. By adding soy protein concentrate to the outside of doughnuts, less excess fat is absorbed 
during frying.  In meat products, they act as an emulsifier and bind water causing it to be juicier and 
loose less weight after cooking. 
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Soy Protein Isolates. When protein is removed from defatted flakes the result is soy protein isolate, 
the most highly refined soy protein. Containing 90 percent protein, isolates possess the greatest 
amount of protein of all soy products. They are a highly digestible source of amino acids and 
because of the bland taste can be added to foods without jeopardizing flavor or characteristics. 
Isolates are used to add juiciness, cohesiveness, and viscosity to a variety of meat, seafood, and 
poultry products. This is especially true when soy is used to enhance the flavor and nutritional 
quality of tough meat. It also does excellent job improving the sensory attributes of whole meat 
products. Roasts and hams that contain soy isolates will be juicer and more nutritional. In addition, 
isolates are commonly used in dairy type products such as beverages, frozen desserts and invitation 
cheeses. They can also be used as an ingredient to supplement or replace milk powder in a variety 
of uses.  

Textured Soy Protein (TSP). 
 Textured soy protein (TSP) usually refers to products made from textured soy 

flour and textured soy protein concentrates. TSP can contain between 50% and 
70% protein, depending on the starting material used. TSP is most commonly 
used as a meat extender or analog and can be added to a meal to increase its 
protein content. TSP has a texture similar to ground beef or other meat products 
and must be rehydrated with boiling water before use. 

Textured soy flour is made by running defatted soy flour through an extrusion cooker, which 
allows for many different forms and sizes. It contains 50 percent protein as well as the dietary fiber 
and soluble carbohydrates from the soybean. When hydrated, it has a chewy texture. It is widely 
used as a meat extender. Often referred to simply as textured soy protein, textured soy flour is sold 
dried in granular and chunk style and has a bland flavor. 

Textured soy protein concentrates are made by extrusion and are found in many different forms 
and sizes. Textured soy protein concentrates contain 70 percent protein as well as the dietary fiber 
from the soybean. When hydrated, they have a chewy texture and contribute to the texture of meat 
products.  

Soy Milk Replacer. Soy Milk Replacer has 26% protein and 39% carbohydrates. It has exactly the 
same nutritional properties as dairy milk. The starting material is soy concentrate, and several 
nutrients and other ingredients are added to give it the nutritional properties of dairy milk. It 
provides higher benefits than dairy milk, because it is lactose free and cholesterol free. It is a 
different product than soy milk and has a different nutritional profile. Soy milk replacer has to be 
reconstituted with water at a ratio of 1:8. It has packaging and storage requirements similar to 
dehydrated cow's milk.  
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A.R. Islas-Rubio, I. Higuera-Ciapara. Soybeans: Post-harvest Operations. Edited by AGSI/FAO, 

Last reviewed: 07/06/2002 (Estratto in: Allegato A.2.2) 

Soybeans are grown primarily for their meal. Meal is the primary product and oil is secondary. 
Lecithin is another secondary product obtained after degumming the crude soybean oil.  

The most important soybean derived products are the traditional soy foods, which include the no 
fermented and fermented Oriental soy foods. Among the no fermented soy foods, tofu is the most 
popular, followed by soymilk and soy sprouts. Other includes okara, roasted soy nuts or flour, yuba, 
fresh immature soybeans, sweet beans and mature whole soybeans. Among the popular fermented 
soy foods are soy sauce, miso, tempeh and natto. 

Soybeans can be partially used for the production of tortillas, refried beans, soups or salads.  

Also, in many regions where soybean was not consumed at all, soybeans have been partially used to 
fortify staple foods.  

If soybean is not directly used, it can be processed to obtain several products differing in protein 
content. These soy-based products are: whole grain and grits flours (40 percent protein), defatted 
flour (50 percent protein), soy protein concentrate (70 percent protein) and isolated soy protein (90 
percent protein). 

Other soybean derived products such as soy ice cream, soy yoghurt, soy cheese, soy burgers and 
other meat analogues comprise the new generation soy foods. 

Salad oil, cooking and frying oils, shortenings and margarine are also derived products since they 
are made from soybean oil exclusively or in some extent. 

In the Far East, traditionally, soybeans are made into various foods for human consumption, 
whereas in the West, most soybeans are crushed into oil and defatted meal. Due to this difference in 
soybean use, two different types of soybeans have emerged; food beans and oil beans. 

Soybean milk - traditional Chinese method.  

The whole soybeans are soaked in water overnight, then washed and ground with fresh water at a 
water: bean ratio between 8:1 and 10:1. The slurry is then filtered through a cloth. The residue, 
known as soy pulp or okara, is separated and the filtrated is boiled for a few minutes before serving. 

Several modifications to the traditional Chinese method have been made in order to increase 
soymilk acceptability by consumers, especially Western consumers. This has to do mainly with the 
characteristic flavour associated with soybean products, known as bean-like flavour. One of these 
modifications consists on preventing the bean-like flavour formation through heat inactivation of 
lipoxygenase (LOX). Two-well known methods were developed in the 60’s and 70’s. They are the 
so-called hot-grinding method (Cornell method) and the pre-blanch or Illinois method.  

In the Cornell method, unsoaked, dehulled soybeans are ground in a preheated grinder with hot 
water. The slurry is maintained at temperature between 80 to 100 °C in the grinder to completely 
inactivate LOXs and then boiled in a steamjacketed kettle before filtering into soymilk and okara. 

In the Illinois method, the process starts with blanching pre-soaked soybeans in boiling water for 10 
min. The beans are then drained and ground with sufficient cold water to make soy slurry and then 
into soymilk. Another alternative is to strip off the volatile bean-like compounds once they are 
formed. During commercial production of soymilk, a deodorization step is sometimes added. The 
process involves passing cooked soymilk through a vacuum pan at high temperature in the presence 
of a strong vacuum. 
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Tofu (Japanese), Dan fu (Vietnamese), Teou fu or Tou fu ho (Chinese) or bean curd is a cottage 
cheese-like product formed into a cake, which is precipitated from soy milk by a calcium salt or, in 
some instances, by concentrated sea water. Tofu can be prepared for the table in many different 
ways; the most important are in soup and by deep fat frying, the latter called aburage in Japanese 
and Yu Tou Fu in Chinese. 

 

Flowchart for preparation of soymilk and tofu according to the Chinese method. 

Soy paste is one of the most important fermented Oriental soyfoods in China and Japan, where it is 
called "Jiang" and "Miso", respectively. Miso is a made from soybeans mixed with rice or barley or 
soybean alone. In Japan, miso is mainly dissolved in water as a base for various types of soups. 
Jiang is often made from soybeans and wheat. In China, jiang is used as a base for sauces served 
with meat, seafood, poultry or vegetable dishes. 

Among all fermented soyfoods, soy sauce is now the most widely accepted product, not only in the 
Far East but also in Western countries. Soy sauce is a dark-brown liquid extracted from a fermented 
mixture of soybeans and wheat. 

Tempeh is one of the most popular fermented foods in Indonesia, New Guinea and Sumatra. 
Because of its meat like texture and mushroom-like flavour, tempeh is well suited to Western tastes. 
Tempeh serves as a main dish or meat substitute. 

Natto is one of the few products in which bacteria predominate during fermentation. When properly 
prepared, it has a slimy appearance, sweet taste and characteristic aroma. In Japan, it is often eaten 
with soy sauce or mustard. It is served for breakfast and dinner along with rice.  

Processed Soybean Uses. … the soybeans are cracked to remove the hull and then rolled into full-
fat flakes. The rolling process disrupts the oil cells, facilitating solvent extraction of the oil. After 
the oil has been extracted, the solvent is removed, and the flakes are dried, creating defatted soy 
flakes. …., the flakes can be ground to produce soy flour, sized to produce soy grits or texturized to 
produce textured vegetable protein (TVP) for food uses. Further processing can produce high 
protein food ingredients such as soy protein concentrates and isolated soy protein. 
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Direct solvent extraction, referred to as "full" pressing or prepress-solvent extraction, can separate 
oil from soybeans. Some crushing industries combine these extraction methods to maximize oil 
extraction and its quality. Solvent extraction is the most widely used method for oil extraction in the 
Western world. However, mechanical extraction is often preferred by small extraction plants 
throughout the world to remove the oil. 

Food-grade full-fat soy flours and grits. There are three types of full-fat soy flours: enzyme-
active, toasted and extruder-processed. Typical specifications for enzyme-active flours are moisture, 
10 percent maximum; and on moisture free basis (mfb): protein, 42 percent; fat, 21 percent; and 
ash, 4.7 percent. Enzyme-active full-fat soy flours are preferred for bleaching wheat flour (by 
lipoxygenase activity) in making bread in Europe and enzyme-active defatted flours are preferred in 
the United States. Full-fat soy flours have been made using extruders to inactivate lipoxygenase. 
Full-fat soy flours contain approximately 40 percent protein (N x 6.25). 

Extracted flake products and flours. Extraction of soybeans for food protein uses differs from 
processes where the meal is used for animal feeds. Splits removal is emphasized since may harbour 
early lipoxygenase activity that produces bean-like flavour. In processing soybean food proteins, a 
solvent-extracted "white flake" is made first. It may be sold as a food ingredient, ground into flour 
or grits, extracted to produce soy protein concentrate, or solubilized in preparation of soy protein 
isolate. 

Soy protein concentrates. Soy protein concentrates are basically flour from which sugars (sucrose 
and the nondigestible oligosaccharides stachyose and raffinose) and other soluble materials have 
been removed. Soy concentrates have a medium level of protein (65 percent-72 percent) and a 
similar high level of crude fiber to soy flour (3.5 percent-5 percent). 

Soy protein isolates. In making isolates, essentially all solubles, including sugars and fibre are 
removed from the starting flour. Preparation of soy protein isolate takes advantages of solubility 
characteristics of proteins at different pHs. Soy isolates have a higher level of protein (90 percent-
92 percent) and lower carbohydrate content (3 percent-4 percent) than soy concentrates. 

Textured soy protein products. Soy flour and concentrates may be further processed by 
thermoplastic extrusion to impart meat like texture to these products. Similarly, soy isolates may 
also be textured by a spinning process that involves solubilizing soy isolates in alkali and then 
forcing it through a spinneret into an acid bath to coagulate the proteins. The fibres formed are 
stretched and combined into bundles or tow. The tows are then used to produce meat analogues. 

 

Fulmer R. W. (1999) The Preparation and Properties of Defatted Soy Flours and Their 

products. In Vegetable Protein Utilization in Human Foods and Animal Feedstuffs. World Soybean 

Research Conference VI Proceedings, H.E. Kauffman (Ed.), pp. 55-61 

 

Use of soy flour as a substrate for further processed food ingredients 



 

10 

 

Rhee K. C. (1964) Functionality of Soy Proteins. In: Protein functionality in food systems. N. S. 
Hettiarachchy, G. R. Ziegler (Ed.), IFT Basic Symposium Series, pp. 311-324 

Full-fat soy flours are becoming increasingly important in food. With steadily improving production 
technology and intensive training in applications, full-fat soy Hours are finding wide application as 
a food or food ingredient. Full-fat flours arc the least refined soy protein ingredients, containing 
about 40% protein. They are prepared by grinding dehulled cotyledons to specific size. They are 
produced primarily in Europe and Asia for the baking industry and production of soymilks. 

High-enzyme flours are prepared by grinding defatted flakes with minimum heat denaturation to 
maintain high nitrogen solubility index (NSI) and usually contain 52-54% protein. They are used in 
baking applications to increase mixing tolerance and bleaching in bread and as starting raw 
materials for preparation of functional concentrates and isolates. 

Defatted flours, which contain 52-54% protein, arc prepared by finely grinding defatted Hakes to 
pass through No. 100 U.S. Standard .Screen size. Controlled moist heat treatment is used to produce 
white (85-90 NSI), cooked (20-60 NSI), and toasted (<20 NSI) grits. Defatted flours are used in a 
variety of food applications where a wide range of protein solubilities is required. 

Defatted grits are similar to defatted Hours, except a screen size between No. 10 and No. 80 is used. 
These products are generally used in ground meat systems and bakery products. 

Lecithinated/Refatted Flours. About 0.5-30% lecithin or vegetable oil is blended with defatted 
flours. These products arc usually used to improve water dispersibility and emulsifying capacity in 
baking applications. 

Soy protein concentrates are prepared from dehulled and defatted soybean Hakes by removing most 
of the water-soluble, nonprotein constituents. These products usually contain at least 70% protein 
on a moisture-free basis. There arc three basic processes for preparation of soy protein concentrates: 
acid leaching at pH 4.5, extraction with 70-90% aqueous ethanol, and extraction with water after 
heat denaturation of the protein with moist heat. In a more recently developed process, "functional 
concentrates" are prepared by subjecting a low water-soluble soy protein concentrate to heat 
treatment by steam injection or jet cooking to increase the solubility and functionality. 
Homogenization further improves the functionality. The functional concentrates act like emulsifiers 
and emulsion stabilizers, bind water and fat. 

Soy protein isolates are the most refined soy protein ingredients. They are prepared from dehulled 
and defatted flakes by removing most of t he nonprotein components and usually contain not less 
than 90% protein on a moisture-free basis.  

Isoelectric Soy Protein Isolate. Soy protein is first extracted from defatted Hakes with mild alkaline 
water at pH 8.5-9.0 followed by centrifugation to remove- the insoluble residue. 

Dairylike Products. A number of dairy analogs have been developed from soybeans and soy protein 
ingredients to lower the cost, improve nutritional value, reduce allergic responses, alleviate lactose 
intolerance, and improve functional characteristics. These products include imitation milks (soy-
milks), imitation cheeses, nondairy frozen desserts, ice creams, yogurts, creams, coffee whiteners, 
and soy milk drinks. 

Meat/Fish Products. The use of soy protein ingredients in processed meat systems is increasing due 
to changing attitudes of consumers, processors, and regulatory agencies. Soy protein ingredients are 
used as partial replacements of meat, binders, flavor enhancers, emulsifiers, brine ingredients, and 
meal analogs and contribute to nutrition, flavor, and critical functional properties. Most of the 
current meat applications of soy protein ingredients are in the area of  processed (comminuted and 
coarsely ground) meat products. The quality of whole meat products can also be improved I by 
injecting soy protein brine to tenderize and reduce cooking losses. 
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Comminuted (Emulsified) Meal Products. Comminuted meat products containing soy protein 
ingredients have excellent texture, flavor, and appearance. Typically, about 1-4% of soy protein 
ingredients are used in comminuted meat products on a prehydrated basis depending on the 
ingredients used and the final products desired, resulting in substantial savings without reducing 
nutritional or eating quality. Soy protein isolates and neutralized soy protein concentrates are used 
in finely ground (chopped) meats (e.g., bologna and frankfurters) for their moisture and fat-binding, 
emulsifying, and emulsion-stabilizing properties. 

Analog Products. Complete meat analogs (e.g., bacon bits and crumbles, breakfast sausages, ham 
and ham crumbles, sliced beef, turkey) have been produced from soy protein ingredients and 
marketed for several years. 

White Breads. It is common to replace about 3-5% of the wheat flour with soy flour to make white 
breads without altering the formula, except the need for more water. Soy Hours are commonly used 
in bakery products, primarily for economic reasons, as replacers for more expensive milk and 
nonfat dry milk. The enzyme-active soy Hours are used to bleach wheat Hour and impart flavor to 
bread. Some of the benefits of using soy flours in bread include improved water absorption, better 
dough handling, tenderizing effects, firmer body, resiliency, improved crust color, and belter 
keeping quality (maintain freshness longer). 

Specialty breads, with 13-14% protein contents, can be made by incorporating soy protein 
ingredients into bread formulas, usually with additional emulsifiers and vital wheat gluten, to 
improve the nutritional value. Soy protein-fortified wheat flours have been used throughout the 
world in mass feeding programs and school lunch programs for the past 18 years. 

Cakes and Cake Mixes. A variety of soy protein ingredients can be added to various mixes (e.g., 
bread, buns, pancakes, waffles) at a level of 2-15% to improve emulsification of fats and other 
ingredients, resulting in more uniform, smoother, more pliable, and less sticky doughs. The finished 
baked products have improved crust color and texture and maintain freshness longer. Lecithinated 
and/or refatted soy flours, at a level of 3-5%, are often used to make sponge and pound cakes, 
taking advantage of their excellent emulsification properties. Similar applications arc found in 
cookies, crackers, biscuits, pancakes, and sweet pastries. 

Doughnuts. Better quality doughnuts can be made by incorporating 3-5% soy protein ingredients 
into the dough. Soy protein-containing doughnuts contain fewer calories and remain fresher longer 
due to less fat absorption during deep-fat frying and the natural antioxidant activity in the soy 
protein ingredients. The use of lightly lecithinated soy flours can also significantly reduce the 
amount of egg yolk used in doughnuts.  

Pasta products can also be fortified with soy protein ingredients to improve the nutritional value. 
The fortified pasta products have been accepted by the U.S. military, government feeding programs, 
and the national school lunch program. 

Breakfast Cereals. The use of soy protein ingredients in various breakfast cereals has increased 
considerably to improve the nutritive value and quality of the products. 
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Johnson W. J., Kikuchi S. (1999) Processing for Production Soy Protein Isolates. In Vegetable 
Protein Utilization in Human Foods and Animal Feedstuffs. World Soybean Research Conference 

VI Proceedings, H.E. Kauffman (Ed.), pp. 66-77  

Typical flow sheet for isolated soy protein production 

 

 

Johnson W. J., Kikuchi S. (1999) Processing for Production Soy Protein Isolates. In Vegetable 
Protein Utilization in Human Foods and Animal Feedstuffs. World Soybean Research Conference 

VI Proceedings, H.E. Kauffman (Ed.), pp. 66-77  

There are a number of ways that have been described for producing isolated soy and other vegetable 
proteins, but the only commercial procedure currently being utilized basically consists of extraction 
of defatted soyflakes with water, followed by centrifugation of the slurry to separate the insoluble 
materials (spent flakes) to obtain a dispersion containing soluble protein and some nonprotein 
solutes (mother liquor). The mother liquor is acidified to precipitate the protein, the curd is washed 
to remove as much of the nonprotein solubles as possible and neutralized to make a protein isolate 
that is spray dried. Mention will be made of some of the other technologies which may be 
considered for producing isolated soy proteins. The term "isolated soy protein" is a general term 
referring to a number of different products produced by varying the processing conditions so that 
each product will have somewhat different chemical, physical and functional characteristics desired 
for given applications in food systems. 

The raw materials for producing soy isolates are defatted soy flakes, grits or flour that have been 
processed to give a desolventized flake with the desired characteristics to produce soy isolates in an 
economic manner. Most solvent plants have been built to produce soybean meal for animal feed and 
oil, i.e., for further processing with minimum considerations for sanitary construction and the 
sanitation needed to produce edible soy protein products. Most processors, at least in the United 
States, use a separate solvent plant, for producing the defatted flakes which are further processed to 
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make soy flour and grits, certain types of textured soy flour products, soy protein concentrates and 
isolated soy proteins. 

The starting raw material is a defatted soy flake which may be used as a flake or ground to a flour. 

In order to obtain satisfactory yields of isolated soy protein, it is desirable to have a flake with as 
high a PDI (protein dispersibility index) as possible, commensurate with obtaining satisfactory 
yields of protein. Depending on a number of factors, the PDI of the starting raw material for 
producing isolates generally is more than 70, with some processors using a material with a PDI of 
about 90. When the full fat flakes are subjected to hexane extraction to remove the soybean oil in 
order to have a high PDI flake, it is common to use a flash desolventizing or a vapor desolventize-
deodorizer system to obtain a high PDI product of about 90. 

For the extraction of the flakes, the pH range used in different processes may be from 6.8 to 10, 
with a value between 8.5 and 9.0 being most common. The use of too high a pH and temperature 
can have an adverse influence on flavor, nutritional value and functionality of the protein produced. 

Depending on the operation, the water to flake ratio is usually in a range from 6:1 to 20:1. The time 
for the initial extraction may be in the range of 25-35 minutes. Because there is quite a bit of air in 
the interstices of the flakes, this may be a factor in the rate which the water penetrates the flake and 
the rate and amount of solubles which move from the flakes into the liquid portion. Consideration 
might be given to deaerating the flakes prior to wetting, to improve total extractability. 

Flake extraction is usually carried out in the temperature range of 27-66°C. Temperatures in the 
range of 35-50°C are more conducive to microbiological growth with its concomitant problems. As 
low a temperature as possible would be less conducive to microbial growth, but the time required to 
get the most complete extraction of protein would be increased considerably, thus the equipment 
and space requirements would increase the plant cost. At about 70°C and higher, the protein 
becomes progressively less soluble as the temperature and time of exposure is increased, to the 
point where it is almost completely insoluble above about 88°C. 

The extraction liquor separated from the spent material may or may not be subjected to further 
clarification by centrifugation, depending on the desired end use. If the protein is intended for 
spinning to produce edible protein fibers for food use, it is important to have a clarified extraction 
Liquor to remove as much crude fiber as possible, because, if the crude fiber in the isolate is too 
high there will be a problem of plugging the spinnerettes used for producing spun protein fiber, and 
it will cause wear on the spinnerette nozzles. The extraction liquor, depending on a number of 
factors, is usually heated to 27-54°C prior to precipitation. Precipitation usually is carried out at a 
pH around 4.5 using hydrochloric or phosphoric acid, although other acids may be used. The 
precipitation may be carried out in a continuous process or in a batch system. Following 
precipitation, the curd slurry is centrifuged to concentrate the cake to a solids level of up to about 
30%. With some centrifuges, it is possible to concentrate the curd to 50% solids, but this generally 
is not recommended because of the difficulty of redispersing the curd and in order to obtain 
effective washing and neutralization in subsequent processing steps. The curd from the first 
centrifuging may be washed continuously using a ratio of one part of water to one part of wet curd, 
followed by a second centrifugation. The curd is usually washed with water at a temperature of 50-
55°C. In some cases, the curd from the first centrifugation might be slurried in a tank using a water 
to wet curd ratio of about 3:1, followed by centrifugation to obtain a curd with about 30% solids. 
The curd may then be reslurried in a tank or an enclosed pipe system as a continuous neutralizing 
system using an appropriate alkali, to the point that when the spray dried product is redispersed in 
water, it has a pH of 6.5 to 7.0. The alkaline agent may be any edible alkali such as sodium 
hydroxide, potassium hydroxide, trisodium phosphate, lime, etc. If lime is used, the resulting dried 
protein has a very low PDI, but the other alkalies result in a protein with high dispersibility. If 
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desired, the redispersed material might be centrifuged to remove other insoluble materials. This 
usually is not done commercially. Depending on the desired characteristics of the final spray dried 
product, certain other additives, such as fats or lecithin, may be mixed into the dispersion before 
spray drying. Generally, the lower the pH of the dispersion the higher the bulk density of the dried 
product, but if the pH is too low, the protein dispersibility of the dried product will be low. The 
additives may also influence the bulk density. There have been cases where the isoelectric curd has 
been reslurried and spray dried without neutralization. 

 
 

Typical flow sheet fur isolated soy protein production. 

 

Beery, K. E. (1999) Preparation of Soy Protein Concentrate Products and Their Application in 

Food Systems. In Vegetable Protein Utilization in Human Foods and Animal Feedstuffs. World 

Soybean Research Conference VI Proceedings, H.E. Kauffman (Ed.), pp 62-65 

 
Soy protein concentrate production flow diagram. 
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Soybean, from Wikipedia, the free encyclopedia. http://en.wikipedia.org/wiki/Soybean 

Meal and Oil Processing 

Direct solvent extraction, referred to as "full" pressing or prepress-solvent extraction, can separate 
oil from soybeans. Some crushing industries combine these extraction methods to maximize oil 
extraction and its quality. Solvent extraction is the most widely used method for oil extraction in the 
Western world. However, mechanical extraction is often preferred by small extraction plants 
throughout the world to remove the oil.  

Soybean meal and oil also can be produced by the ExPress System, where the whole or de-hulled 
soybeans at field moisture are fed continuously to a dry extruder. Within the extruder barrel, the 
material is subjected to friction and pressure, and heat is generated. The temperature profile within 
the extruder barrel can be varied depending upon the intended use of the processed meal. This 
process does not require an external heat source. Typically, the top temperature at the exit of the 
extruder barrel is 150 °C. Lower temperature profiles are used when the meal is intended for use as 
a functional ingredient in food applications. (Wijeratne, W.B. 1999. Alternative technology for 

primary processing of soybean. In World Soybean Research Conference VI: Proceedings, H.E. 
Kauffman (Ed.), Publisher Superior Printing, Champaign, Ill., pp. 368-370) 

Soy flour refers to defatted soybeans ground finely enough to pass through a 100-mesh or smaller 
screen where special care was taken during desolventizing (not toasted) to minimize denaturation of 
the protein to retain a high Protein Dispersibility Index (PDI), for uses such as extruder cooking of 
textured vegetable protein. It is the starting material for production of soy concentrate and soy 
protein isolate. 

• Defatted soy flour is obtained from solvent extracted flakes, and contains less than 1% oil. 

• Full-fat soy flour is made from unextracted, dehulled beans, and contains about 18% to 20% oil. 
Due to its high oil content, a specialized Alpine Fine Impact Mill must be used for grinding 
rather than the more common hammer mill. 

• Low-fat soy flour is made by adding back some oil to defatted soy flour. The lipid content 
varies according to specifications, usually between 4.5% and 9%. With 50% protein content and 
with either high water solubility or low water solubility 

• High-fat soy flour can also be produced by adding back soybean oil to defatted flour at the level 
of 15%. 

• Lecithinated soy flour is made by adding soybean lecithin to defatted, low-fat or high-fat soy 
flours to increase their dispersibility and impart emulsifying properties. The lecithin content 
varies up to 15%. 

Soy grits are similar to soy flour except that the soybeans have been toasted and cracked into coarse 
pieces. 

Lecithin is a mixture of phospholipids in oil. The lecithin can be obtained by degumming the 
extracted oil of seeds. It is a mixture of various phospholipids, and the composition depends on the 
origin of the lecithin. A major source of lecithin is soybean oil. The main phospholipids in lecithin 
from soya and sunflower are phosphatidyl choline, phosphatidyl inositol, phosphatidyl 
ethanolamine, and phosphatidic acid.  

Products containing soy protein 

Edamame is a preparation of immature soybeans in the pod, found in the cuisine of Japan, China 
and Hawaii. The pods are boiled or steamed and served with salt. Green soybeans in the pod are 
picked before they ripen in order to prepare edamame. The ends of the pod may be cut before 
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boiling or steaming. Then the pods are boiled in water or steamed. The most common preparation 
uses salt for taste. The salt may either be dissolved in the boiling water before introducing the 
soybean pods, or it may be added after the pods have been cooked. 

Miso is a traditional Japanese seasoning produced by fermenting rice, barley, and/or soybeans with 
salt and the fungus kōjikin, the most typical miso being made with soy. The result is a thick paste 
used for sauces and spreads, pickling vegetables or meats, and mixing with dashi soup stock to 
serve as miso soup called misoshiru, a Japanese culinary staple. Miso is typically salty, but its 
flavor and aroma depend on various factors in the ingredients and fermentation process. 

Natto is a traditional Japanese food made from soybeans fermented with Bacillus subtilis. It is 
popular especially as a breakfast food. Smaller beans are preferred, as the fermentation process will 
be able to reach the center of the bean more easily. The beans are washed and soaked in water for 
12 to 20 hours to increase their size. Next, the soybeans are steamed for 6 hours, although a 
pressure cooker may be used to reduce the time. The beans are mixed with the bacterium Bacillus 

subtilis natto. The mixture is fermented at 40 °C for up to 24 hours. Afterward the nattō is cooled, 
then aged in a refrigerator for up to one week to allow the development of stringiness. During the 
aging, at a temperature of about 0 °C, the bacilli develop spores, and enzymatic peptidases break 
down the soybean protein into its constituent amino acids. Historically, nattō was made by storing 
the steamed soybeans in rice straw, which naturally contains B. subtilis natto. The soybeans were 
packed in straw and left to ferment. The fermentation was done while the beans were buried 
underground beneath a fire or stored in a warm place in the house, for example under the kotatsu. 

Soy protein isolate is derived from defatted soy flour with a high solubility in water (high NSI). 
The aqueous extraction is carried out at a pH below 9. The extract is clarified to remove the 
insoluble material and the "supernatant" is acidified to a pH range of 4-5. The precipitated protein-
curd is collected and separated from the whey by centrifuge. The curd is usually neutralized with 
alkali to form the sodium proteinate salt before drying. Soy protein isolate is a highly refined or 
purified form of soy protein with a minimum protein content of 90% on a moisture-free basis. It is 
made from defatted soy flour which has had most of the nonprotein components, fats and 
carbohydrates removed. Because of this, it has a neutral flavor and will cause less flatulence due to 
bacterial fermentation. Soy isolates are mainly used to improve the texture of meat products, but are 
also used to increase protein content, to enhance moisture retention, and are used as an emulsifier. 

Soy protein concentrate is produced by immobilizing the soy globulin proteins while allowing the 
soluble carbohydrates, soy whey proteins, and salts to be leached from the defatted flakes or flour. 
The protein is retained by one or more of several treatments: leaching with 20-80% aqueous 
alcohol/solvent, leaching with aqueous acids in the isoelectric zone of minimum protein solubility, 
pH 4-5; leaching with chilled water (which may involve calcium or magnesium cations), and 
leaching with hot water of heat-treated defatted soy meal/flour. All of these processes result in a 
product that is 70% protein, 20% carbohydrates (2.7 to 5% crude fiber), 6% ash and about 1% oil, 
but the solubility may differ. One tonne of defatted soybean flakes will yield about 750 kg of 
soybean protein concentrate. Soy protein concentrate is about 70% soy protein and is basically 
defatted soy flour without the water-soluble carbohydrates. It is made by removing part of the 
carbohydrates (soluble sugars) from dehulled and defatted soybeans. Soy protein concentrate retains 
most of the fiber of the original soybean. It is widely used as functional or nutritional ingredient in a 
wide variety of food products, mainly in baked foods, breakfast cereals, and in some meat products. 
Soy protein concentrate is used in meat and poultry products to increase water and fat retention and 
to improve nutritional values (more protein, less fat). Soy protein concentrates are available in 
different forms: granules, flour and spray-dried. Because they are very digestible, they are well-
suited for children, pregnant and lactating women, and the elderly. They are also used in pet foods, 
milk replacements for babies (human and livestock), and even used for some nonfood applications.  
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Soy milk is a beverage made from soybeans. A traditional staple of Asian cuisine, it is a stable 
emulsion of oil, water, and protein. It is produced by soaking dry soybeans and grinding them with 
water. Soy milk contains about the same proportion of protein as cow's milk: around 3.5%; also 2% 
fat, 2.9% carbohydrate, and 0.5% ash. Soy milk can be made at home with traditional kitchen tools 
or with a soy milk machine. Despite the terminology used by consumers, it is illegal to sell soy milk 
under that name in the European Union, where - with certain exceptions - EC Regulation (1898/87) 
has restricted the term 'milk' to mammary secretions since 1987; in such countries the term 'soy 
drink' is commonly used. The coagulated protein from soy milk can be made into tofu, just as dairy 
milk can be made into cheese. 

Soy milk can be made from whole soybeans or full-fat soy flour. The dry beans are soaked in water 
overnight or for a minimum of 3 hours or more depending on the temperature of the water. The 
rehydrated beans then undergo wet grinding with enough added water to give the desired solids 
content to the final product. The ratio of water to beans on a weight basis should be about 10:1. The 
resulting slurry or purée is brought to a boil in order to improve its nutritional value by heat 
inactivating soybean trypsin inhibitor, improve its flavor and to sterilize the product. Heating at or 
near the boiling point is continued for a period of time, 15–20 minutes, followed by the removal of 
an insoluble residue (soy pulp fiber or okara) by filtration. 

When soybeans absorb water, the endogenous enzyme, Lipoxygenase (LOX), EC 1.13.11.12 
linoleate:oxidoreductase, catalyzes a reaction between polyunsaturated fatty acids and oxygen 
{hydroperoxidation}. LOX initiates the formation of free radicals, which can then attack other cell 
components. Soybean seeds are the richest known sources of LOXs. It is thought to be a defensive 
mechanism by the soybean against fungal invasion. In 1967, experiments at Cornell University and 
the New York State Agricultural Experiment Station at Geneva, NY led to the discovery that paint-
like, off-flavors of traditional soy milk can be prevented from forming by a rapid hydration grinding 
process of dehulled beans at temperatures above 80 °C. The quick moist heat treatment inactivates 
the LOX enzyme before it can have a significant negative effect on flavor. All modern bland soy 
milks have been heat treated in this manner to destroy LOX. In 1969, Mattick and Hand at Cornell 
University made the important discovery that most of the so-called beany flavor in soybeans was 
not inherent in the beans themselves but was produced by the enzyme lipoxygenase when the split 
beans came in contact with water. Lipoxygenase could be inactivated and most of the beany flavor 
removed by either dropping unsoaked soybeans directly into boiling water or by removing any 
cracked or split beans prior to soaking, then carefully dropping the soaked beans into boiling water. 
Normal mature soybeans actually contain three LOX isozymes (SBL-1, SBL-2, and SBL-3) 
important for undesirable flavor development. One or more of these isozymes have recently (1998) 
been removed genetically from soybeans yielding soy milk with less cooked beany aroma and 
flavor and less astringency. The University of Illinois has developed a soy milk that makes use of 
the entire soybean. What would normally constitute "insolubles" are ground so small by 
homogenization as to be in permanent suspension. 

Soy-based infant formula (SBIF) is used for infants who are allergic to pasteurized cow milk 
proteins. It is sold in powdered, ready-to-feed, and concentrated liquid forms. 
Some reviews have expressed the opinion that more research is needed to determine what effect the 
phytoestrogens in soybeans may have on infants. Diverse studies have concluded there are no 
adverse effects in human growth, development, or reproduction as a result of the consumption of 
soy-based infant formula. FDA has accepted SBIFs as safe for use as the sole source of nutrition. 

Soy sauce is a condiment produced from a fermented paste of boiled soybeans, roasted grain, brine 
and Aspergillus oryzae or Aspergillus sojae molds. After fermentation, the paste is pressed, 
producing a liquid, which is the soy sauce, and a cake of soy and cereal residue, which is usually 
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reused as animal feed. Most commonly, a grain, often roasted, is used together with the soybeans in 
the fermentation process. 

Soy sauce is a traditional ingredient in East and Southeast Asian cuisines, where it is used in 
cooking and as a condiment. It originated in China in the 2nd century BCE and spread throughout 
Asia. Soy sauce has a distinct basic taste called umami ("pleasant savory taste") in Japanese, due to 
naturally occurring free glutamates. Almost all varieties of soy sauce are salty, earthy, brownish 
liquids intended to season food while cooking or at the table, with exception of Indonesian sweet 
soy sauce. There are numerous variations of soy sauce being produced in China, Taiwan, Japan, 
Korea, Indonesia, Vietnam, Burma and other countries. Variation is usually achieved as the result of 
different methods and durations of fermentation, different ratios of water, salt and fermented soy, 
different thickness or viscosity, or through the addition of other ingredients. Traditional soy sauces 
are made by mixing soybeans and grain with mold cultures such as Aspergillus oryzae and other 
related microorganisms and yeasts (the resulting mixture is called "koji" in Japan; the term "koji" is 
used both for the mixture of soybeans, wheat, and mold; as well as for only the mold). Historically, 
the mixture was then fermented naturally in giant urns and under the sun, which was believed to 
contribute additional flavors. Today, the mixture is generally placed in a temperature and humidity 
controlled incubation chamber. The production process of traditional soy sauces consists of several 
steps taking months to complete: 

� Soaking and cooking: The soybeans are soaked in water and boiled until cooked through. The 
wheat is roasted and crushed. 

� Koji culturing: An equal amount of boiled soybeans and roasted wheat are mixed to form a 
grain mixture. A culture of Aspergillus spore is added to the grain mixture and mixed or the 
mixture is allowed to gather spores from the environment itself. The cultures include: 

� Aspergillus: a genus of fungus that is used for fermenting various ingredients (the cultures 
are called koji in Japanese). Three species are used for brewing soy sauce: 

� A. oryzae: Strains with high proteolytic capacity are used for brewing soy sauce.  

� A. sojae: This fungus also has a high proteolytic capacity. 

� A. tamari: This fungus is used for brewing tamari, a variety of soy sauce. 

� Saccharomyces cerevisiae: the yeasts in the culture convert some of the sugars to ethanol 
which can undergo secondary reactions to produce other flavour compounds 

� Other microbes contained in the culture: 

� Bacillus spp.(genus): This organism is likely to grow soy sauce ingredients, bring to 
generate odors and ammonia. 

� Lactobacillus species: This organism produces a lactic acid increases the acidity in the 
feed. 

� Brewing: The cultured grain mixture is mixed into a specific amount of salt brine for wet 
fermentation or with coarse salt for dry fermentation and left to brew. Over time, the 
Aspergillus mold on the soy and wheat break down the grain proteins into free amino acid and 
protein fragments and starches into simple sugars. This amino-glycosidic reaction gives soy 
sauce its dark brown colour. Lactic acid bacteria ferments the sugars into lactic acid and yeast 
produces ethanol, which through aging and secondary fermentation produces numerous flavour 
compounds typical of soy sauce. 
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� Pressing: The fully fermented grain slurry is placed into cloth-lined containers and pressed to 
separate the solids from the liquid soy sauce. The isolated solids are used as fertilizer or fed to 
animals while the liquid soy sauce is processed further. 

� Pasteurization: The raw soy sauce is heated to eliminate any active yeasts and molds remaining 
in the soy sauce and can be filtered to remove any fine particulates 

� Storage: The soy sauce can be aged or directly bottled and sold. 

Tempeh is a traditional soy product originally from Indonesia. It is made by a natural culturing and 
controlled fermentation process that binds soybeans into a cake form, similar to a very firm 
vegetarian burger patty. Tempeh is unique among major traditional soy foods in that it is the only 
one that did not originate from the Sinosphere and Indian cuisine. It originated in today's Indonesia, 
and is especially popular on the island of Java, where it is a staple source of protein. Like tofu, 
tempeh is made from soybeans, but it is a whole soybean product with different nutritional 
characteristics and textural qualities. Tempeh's fermentation process and its retention of the whole 
bean give it a higher content of protein, dietary fiber, and vitamins. It has a firm texture and an 
earthy flavor which becomes more pronounced as it ages. Because of its nutritional value, tempeh is 
used worldwide in vegetarian cuisine, where it is used as a meat analogue. Tempeh begins with 
whole soybeans, which are softened by soaking, and dehulled, then partly cooked. Specialty 
tempehs may be made from other types of beans, wheat, or may include a mixture of beans and 
whole grains. A mild acidulent, usually vinegar, may be added to lower the pH and create a 
selective environment that favors the growth of the tempeh mold over competitors. A fermentation 
starter containing the spores of fungus Rhizopus oligosporus is mixed in. The beans are spread into 
a thin layer and are allowed to ferment for 24 to 36 hours at a temperature around 30°C  . In good 
tempeh, the beans are knitted together by a mat of white mycelia. Under conditions of lower 
temperature, or higher ventilation, gray or black patches of spores may form on the surface—this is 
not harmful, and should not affect the flavor or quality of the tempeh. This sporulation is normal on 
fully mature tempeh. A mild ammonia smell may accompany good tempeh as it ferments, but it 
should not be overpowering. In Indonesia, ripe tempeh (two or more days old) is considered a 
delicacy. 

Textured vegetable protein or texturized vegetable protein (TVP) (N.B. Textured Vegetable 

Protein, or TVP®, is a registered trademark of the Archer Daniels Midland Company), also known 
as textured soy protein (TSP), soy meat, or soya chunks is a defatted soy flour product, a by-
product of extracting soybean oil. It is often used as a meat analogue or meat extender. It is quick to 
cook, with a protein content equal to that of meat. TVP is usually made from high (50%) soy 
protein soy flour or concentrate. It is extruded into various shapes (chunks, flakes, nuggets, grains, 
and strips) and sizes, exiting the nozzle while still hot and expanding as it does so. The defatted 
thermoplastic proteins are heated to 150-200°C, which denatures them into a fibrous, insoluble, 
porous network that can soak up as much as three times its weight in liquids. As the pressurized 
molten protein mixture exits the extruder, the sudden drop in pressure causes rapid expansion into a 
puffy solid that is then dried. As much as 50% protein when dry, TVP can be rehydrated at a 2:1 
ratio, which drops the percentage of protein to an approximation of ground meat at 16%. TVP is 
primarily used as a meat substitute due to its very low cost at less than a third the price of ground 
beef, and when cooked together will help retain more weight from the meat by absorbing juices 
normally lost. Many TVP producers use hexane to separate soy fat from soy protein, and trace 
amounts of the solvent are left after manufacturing. But the few rodent studies that have been done 
suggest it would be almost impossible to get enough hexane from TVP to cause harm. TVP can be 
made from soy flour or concentrate, containing 50% and 70% soy protein, respectively; they have a 
mild beany flavor. Both require rehydration before use, sometimes with flavoring added in the same 
step. TVP is extruded, causing a change in the structure of the soy protein which results in a fibrous, 
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spongy matrix, similar in texture to meat. In its dehydrated form, TVP has a shelf life of longer than 
a year, but will spoil within several days after being hydrated. In its flaked form, it can be used 
similarly to ground meat. 

Textured Soy Protein. TSP is made by forming a dough from high nitrogen solubility index (NSI) 
defatted soy flour with water in a screw-type extruder and heating with or without steam. The 
dough is extruded through a die into various possible shapes: granules, flakes, chunks, goulash, 
steakettes (schnitzel), etc., and dried in an oven. TSP made from soy flour contains 50% soy protein 
and needs to be rehydrated before use at a weight ratio of 1 TSP:2 water. However, TSP, when 
made from soy concentrate, contains 70% protein and can be rehydrated at a ratio of 1:3. It can be 
used as a meat replacement or supplement. The extrusion technology changes the structure of the 
soy protein, resulting in a fibrous spongy matrix that is similar in texture to meat. 

While TSP has a shelf life of more than a year when stored dry at room temperature, it should be 
used at once or stored for no more than three days in the refrigerator after rehydration. It is usually 
rehydrated with cold or hot water, but a bit of vinegar or lemon juice can be added to quicken the 
process. In the rehydration step of TSP, excess hot water is useful to leach out flatulence-producing 
carbohydrates. 

Soy protein products such as TSP are used as a low cost substitute in meat and poultry products. 
Food service, retail and institutional (primarily school lunch and correctional) facilities regularly 
use such "extended" products. Extension may result in diminished flavor, but fat and cholesterol are 
reduced. Vitamin and mineral fortification can be used to make soy products nutritionally 
equivalent to animal protein; the protein quality is already roughly equivalent. The soy-based meat 
substitute textured vegetable protein has been used for more than 50 years as a way of 
inexpensively and safely extending ground beef up to 30% for hamburgers, without reducing its 
nutritional value. Rehydrated TSP flakes can also replace, at a minimum, 33% "tuna" fish in tuna 
salad. It is high in protein and low in fat and sodium. 

Hydrolyzed vegetable protein (HVP) Acid-hydrolyzed vegetable protein, or HVP, is produced 
by boiling cereals or legumes, such as soy, corn, or wheat, in hydrochloric acid and then 
neutralizing the solution with sodium hydroxide. The acid hydrolyzes, or breaks down, the protein 
in vegetables into their component amino acids. The resulting dark coloured liquid contains, among 
other vegetable based amino acids, glutamic acid, which imparts an umami flavor. It is used as a 
flavor enhancer in many foods. Hydrolysis is a digestive process that occurs naturally in the human 
and animal stomach and as part of the kitchen cooking process. 

Tofu is a food made by coagulating soy juice and then pressing the resulting curds into soft white 
blocks. It is a component in many East Asian and Southeast Asian cuisines. There are many 
different varieties of tofu, including fresh tofu and tofu that has been processed in some way. Tofu 
has a subtle flavor and can be used in savory and sweet dishes. It is often seasoned or marinated to 
suit the dish. Tofu is made by coagulating soy milk and pressing the resulting curds. Although pre-
made soy milk may be used, most tofu producers begin by making their own soy milk, which is 
produced by soaking, grinding, boiling and straining dried (or, less commonly, fresh) soybeans. 
Coagulation of the protein and oil (emulsion) suspended in the boiled soy milk is the most 
important step in the production of tofu. This process is accomplished with the aid of coagulants. 
Two types of coagulants (salts and acids) are used commercially. The third type of coagulant, 
enzymes, is not yet used commercially but shows potential for producing both firm and "silken" 
tofu.  

� Salt coagulants Calcium sulfate (gypsum): The traditional and most widely used coagulant 
to produce Chinese-style tofu. It produces a tofu that is tender but slightly brittle in texture. 
The coagulant itself has no perceivable taste. Use of this coagulant also makes a tofu that is 
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rich in calcium. As such, many tofu manufacturers choose to use this coagulant to be able to 
market their tofu as a good source of dietary calcium. Chloride-type Nigari salts or Lushui - 
Magnesium chloride and calcium chloride: Both of these salts have a high solubility rate in 
water and affect soy protein in the same way, whereas gypsum is only very slightly soluble 
in water and acts differently in soy protein precipitation, the basis for tofu formation. These 
are the coagulants used to make tofu with a smooth and tender texture. In Japan, a white 
powder called nigari, which consists primarily of magnesium chloride, is produced from 
seawater after the sodium chloride is removed and the water evaporated. Depending on its 
production method, nigari/Lushui may also contain small quantities of magnesium sulfate 
(Epsom salt), potassium chloride, calcium chloride, and trace amounts of other naturally 
occurring salts. Although the term nigari is derived from nigai, the Japanese word for 
"bitter," neither nigari nor pure magnesium chloride imparts a perceivable taste to the 
finished tofu. Calcium chloride is a common coagulant for tofu in North America. Fresh 
clean sea water itself can also be used as a coagulant.  

� Acid coagulants. Glucono delta-lactone (GDL): A naturally occurring organic acid also 
used in cheese making, which produces a very fine textured tofu that is almost jelly-like. 
This coagulant is used especially for "silken" and softer tofus, and confers an almost 
imperceptible sour taste to the finished product. Commonly used together with calcium 
sulfate to give soft tofu a smooth tender texture. Other edible acids: Though they can affect 
the taste of the tofu more, and vary in efficacy and texture, acids such as acetic acid 
(vinegar) and citric acid (such as lemon juice), can also be used to coagulate soy milk and 
produce tofu.  

� Enzyme coagulants. Among enzymes that have been shown to produce tofu are papain, and 
alkaline and neutral proteases from microorganisms. In the case of papain, the enzyme to 
substrate ratio, by weight, was held constant at 1:400. An aliquot of 1% crude papain was 
added to "uncooked" soy milk at room temperature and heated to 90–100 °C. 

Contemporary tofu manufacturers may choose to use one or more of these coagulants, since they 
each play a role in producing a desired texture in the finished tofu. Different textures result from 
different pore sizes and other microscopic features in tofus produced using each coagulant. The 
coagulant mixture is dissolved into water, and the solution is then stirred into boiled soy milk until 
the mixture curdles into a soft gel. The curds are processed differently depending on the form of 
tofu that is being manufactured. For soft silken tofu  or tofu flower the soy milk is curdled directly 
in the tofu's selling package. For standard firm Asian tofu, the soy curd is cut and strained of excess 
liquid using cheese cloth or muslin and then lightly pressed to produce a soft cake. Firmer tofus, 
such as Asian dry tofu or Western types of tofu, are further pressed to remove even more liquid. In 
Vietnam, the curd is strained and molded in a square mold and the end product is called đậu khuôn 
(molded bean) or đậu phụ (one of the Vietnamese ways to pronounce the Chinese dòufu). The tofu 
curds are allowed to cool and become firm. The finished tofu can then be cut into pieces, flavored 
or further processed. Although tartness is sometimes desired in dessert tofu, the acid used in 
flavoring is usually not the primary coagulant since it is not desirable to the flavor or texture of the 
resulting tofu to add it in a sufficiently high concentration so as to induce coagulation. A sour taste 
in tofu and a slight cloudiness in its storing liquid is also usually an indication of bacterial growth 
and, hence, spoilage. 
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K.A. Khatib, et al. (2002) Physiochemical characteristics of soft tofu formulated from selected 

soybean varieties. Journal of Food Quality 25:289-303 (Allegato A.2.3) 

 

Flow diagram for soft tofu manufacture 

 

Tiande Cai and Kow-Ching Chang (1999) Processing Effect on Soybean Storage Proteins and 

Their Relationship with Tofu Quality. J. Agric. Food Chem. 47:720-727 (Allegato A.2.4) 

Tofu was prepared from 13 soybean varieties according to three different methods (bench, pilot, and 
production methods). Different soybean varieties showed significant differences in storage protein 
composition (glycinin and β-conglycinin). The β-conglycinin (7S) and glycinin (11S) contents were 
7.3-9.9 and 14.1-22.9% on the dry matter basis, respectively. The 11S/7S protein ratio varied from 
1.64 to 2.51 among the varieties. Glycinin content and 11S/7S protein ratio of the 13 varieties did 
not change significantly from soy milk to tofu for the production and pilot methods. Soybean 
11S/7S protein ratio positively correlated with the 11S/7S ratio of soy milk and tofu (0.57 ≤ r ≤ 
0.83, p ≤ 0.01). The correlation coefficient depended on the processing method. Processing method 
affected 7S and 11S protein contents of tofu and their contribution to tofu hardness, yield, and 
sensory quality. 
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S. K. C. Chang In Quality Advantages of Food Grade Soybeans from the Upper Midwest: 

storage perspective (Estratto in Allegato A.2.5) 

7S, ββββ-Conglycinin: 35% of Total Soy Proteins 

 

 

11S, Glycinin: 40% of Soy Proteins 
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Scanning Electron Microscopic Image of Tofu (Yuan and Chang, 2004) 
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Soybean and storage conditions (Soybeans: Cultivar Proto (ND)) 
� Adverse conditions: 84% RH, 30 °C 
� Mild conditions: 57% RH, 20 °C 
� Cold storage: in a walk-in-cooler, 3~4 °C (86% RH) 
� Ambient conditions: in a garage (temperature not controlled) 
Storage time: 
� 9 months for adverse conditions 
� 18 months for other three conditions 
Overall Conclusions on the Effect of Storage on Biochemical effects and Tofu Yield and Quality 
 Under adverse conditions, soybeans could deteriorate significantly after 2 months. 
 Protein solubility and structural changes contributed to the reduction in tofu yield and quality. 
 Other factors such as acidity and phytate changes are also important. 
 Under mild conditions, soybeans could remain good quality for making tofu for up to 18 months. 
 In the US Northern Plain region, soybeans could be kept in the ambient conditions for up to 18 
months without damaging its quality for tofu. 

 
K.J. Ryan, M.S. Brewer (2007) In situ examination of starch granule-soy protein and wheat 

protein interactions. Food Chemistry 104:619–629 (Allegato A.2.6) 

The objective of this study was to evaluate the association between heat and pressure-treated soy 
proteins and wheat prime starch relative to the level of granule surface proteins present. Soy isolates 
were manufactured from defatted soy flour and from two types of textured soy flour. Conditions for 
binding between wheat starch and soy fractions were established by altering pH, protein and 
sucrose concentrations. Conformations of exogenous proteins bound to the wheat starch granule 
surface were evaluated using an amyloglucosidase assay. Proteins present on the granule surface 
were removed and soy protein binding was reevaluated. Thermal and pressure processing of soy 
protein significantly influenced binding kinetics. Textured soy proteins exhibited increased wheat 
starch granule adsorption characteristics compared to untreated soy protein. Removal of native 
wheat starch granule surface proteins decreased the binding of added proteins. This suggests that 
native granule proteins may mediate the binding of exogenous protein. 

 
R. Deliza, et al. (2002) The effect of colored textured soybean protein (TSP) on sensory and 

physical attributes of ground beef patties. Journal of Sensory Studies 17:121-132 (Allegato 
A.2.7) 

Defatted soybean flour mixed with a combination of 0.03% Red No. 40 and 0.01 % annatto (Bixa 
orellana) colorants was extruded into textured soy protein (TSP) in a counter-rotating twin extruder 
to produce a red-meat like product suitable for hamburger patties. Ground beef patties were 
processed replacing the meat (15 and 30%) with resulting hydrated textured soybean protein (TSP) 
prepared with and without the colorants. The resulting cooked patties were evaluated by eight 
trained judges for tenderness, juiciness, number of chews, beefflavor and overall flavor quality 
using a nine point nonstructured horizontal scale. Other patty characteristics examined included 
cooking losses (weight loss and diameter reduction) and color, by tristimulus colorimetric 
measurement. The results from sensory analysis revealed that ground beef patties with high TSP 
level were more tender than control, and they had less beef flavor and overall flavor quality. Weight 
loss was not significantly (P > 0.05) affected by TSP level but the patties with 30% TSP showed 
less shrinkage than the others. Results of the study suggested that while patties with 15% TSP had 
sensory attributes similar to the control, adding 30% TSP with coloring significantly (P < 0.05) 
increased the redness of the patties. 
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A. K. Das, et al. (2008) Effect of full-fat soy paste and textured soy granules on quality and 

shelf-life of goat meat nuggets in frozen storage. Meat Science 80:607–614 (Allegato A.2.8) 

Goat meat nuggets were prepared using commercially available textured soy granules and reduced 
beany flavour full-fat soy paste (FFSP) made by simple processing technology to compare the 
performance of these proteins in a comminuted meat system. (Soybean paste was prepared 
according to the procedure developed by Das et al. (2006). Briefly, soybeans were washed with tap 
water to remove extraneous dirt, blanched in boiling water for 15 min, soaked in cold water for 12 
h, dehulled manually and ground into a fine paste with water in a home mixer. Das et al. (2006) 
conducted sensory analysis of full-fat soy paste and reported that it had a low beany flavour, better 
colour and consistency with a composition of 77.43% moisture, 13.09% protein and 5.95% fat). Soy 
proteins either paste or granules, did not affect sensory attributes except flavour and overall 
acceptability. Nuggets with soy paste and control ones did not differ significantly for flavour and 
overall acceptability whereas nuggets with soy granules were rated significantly (p > 0.05) lower. 
The nuggets remained stable with minor changes in physico-chemical, microbiological and sensory 
quality during frozen storage (-18 ± 1 °C) for 90 days. It is concluded from this study that FFSP 
could be successfully incorporated in comminuted meat systems for producing quality products 
similar to commercially available soy granules. 

 

A. K. Das, et al. (2008) Physicochemical, textural, sensory characteristics and storage stability 

of goat meat patties extended with full-fat soy paste and soy granules. International Journal of 
Food Science and Technology 43:383–392 (Allegato A.2.9) 

The performance of full-fat soy paste (FFSP) with reduced beany flavour made by simple 
processing technology was compared with the commercially available textured soy granules in goat 
meat patties. (soybeans were washed with tap water to remove extraneous dirt, blanched in boiled 
water for 15 min, soaked in cold water for 12 h and dehulled manually and ground into a fine FFSP 
with water in a home mixer.) Addition of soy proteins (soy paste and soy granules) did not 
significantly affect the emulsion stability and product yield. Shrinkage of patties with soy paste was 
comparable with control. A significant (P < 0.05) reduction in redness and increase in yellowness of 
patties was due to addition of soy proteins than in control. Patties with soy paste had comparable 
but slightly higher total lipid and cholesterol content with that of control but significantly (P < 0.05) 
higher than patties with soy granules. Lower force was required to compress or shear the sample, as 
hardness decreased in soy-added patties. Flavour and overall acceptability scores between control 
and patties with soy paste did not differ significantly, whereas patties with soy granules were rated 
significantly lower. The patties remained stable with minor changes in physicochemical, 
microbiological and sensory quality during refrigerated storage (4 ± 1 °C) for 20 days. It is 
concluded from this study that FFSP had potential application similar to commercially available 
textured soy granules in comminuted meat products. 
 

B. Kilic, et al. (2010) Effect of textured soy protein on quality characteristics of low fat cooked 

kofte (Turkish meatball). J. of Animal and Veterinary Advances, 9(24):3048-3054 (Allegato 
A.2.10) 

This study reports the effects of Textured Soy Protein (TSP) incorporation at different 
concentrations (0, 5, 10 and 20% of total mass) on physicochemical properties of pan-fried beef 
Kofte (traditional Turkish meatball). It was concluded that addiction of TSP up to 10% into 
meatball formulation may be applied to improve the quality of meatballs without any adverse 
effects on the final product. 
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G. Rentrow, et al. (2004) Sensory characteristics of beef and pork processed meats containing 

nonsolvent extracted texturized soy protein. Journal of Muscle Foods 15:225–234 (Allegato 
A.2.11) 

The objective of this study was to characterize the sensory properties of four common meat 
products (ground beef, fresh pork sausage, smoked sausage, and frankfurters) all manufactured with 
nonsolvent extracted textured soy protein (NSTSP) used as a lean meat replacement. High levels 
(45%) NSTSP added to ground beef and fresh pork sausage resulted in products which were more 
mushy with much more off-flavor than control samples, whereas juiciness was unaffected. Addition 
of 30% or 45% NSTSP increased (P<0.05) the juiciness of smoked sausage, while NSTSP at any 
level decreased the juiciness of frankfurters. Fifteen percent NSTSP affected (P>0.05) neither 
texture and mouth feel nor off-flavor of smoked sausage. Up to 30% NSTSP had no effect on either 
texture or mouth feel nor on off-flavor of frankfurters. Addition of NSTSP increased off-flavor of 
all products except frankfurters. Practical levels of lean replacement appear to be less than 30% for 
these meat products. 

 
H. M. Veliog˘lu, et al. (2010) Investigating the effects of ingredient levels on physical quality 

properties of cooked hamburger patties using response surface methodology and image 
processing technology. Meat Science 84:477–483 (Allegato A.2.12) 

A three-factor central composite design was adopted to determine the interactive effects of fat (15–
30%), water (10–20%) and textured soy protein (3–9%) content on the shrinkage, fat loss and 
moisture loss of hamburger patties after cooking. Image processing was used to estimate the 
shrinkage of hamburger patties. Textured soy protein (TSP) content was found to be the most 
important factor for minimizing fat and moisture loss. Both fat and water content were found to be 
significantly effective (P < 0.05) in the model for shrinkage and moisture loss in linear form. The 
changes in shrinkage due to fat, water and TSP content were also in linear form. The model for fat 
loss was in linear and quadratic form, whereas the model for moisture loss was in full quadratic 
form. The models for shrinkage, fat loss and moisture loss had the Rsquare values of 0.954, 0.969 
and 0.964, respectively. 

 
M. C. Garcia, et al. (1998) Chemical characterization of commercial soybean products. Food 

Chemistry, 62(3):325-331 (Allegato A.2.13) 
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L. L’Honcine, et al. (2006) Composition and Functional Properties of Soy Protein Isolates 

Prepared Using Alternative Defatting and Extraction Procedures. J. of Food Science, 

71(3)C137-C145 (Allegato A.2.14) 

In this study, the effects of alcohol defatting using ethanol, methanol, and non-alcoholic aqueous 
extraction methods on the yield, purity, and functionality of soy protein isolates were investigated. 
Soy protein extraction conditions were also modified (heat and mild acidic treatment before protein 
alkaline extraction, heat isoelectric precipitation, and non-neutral resolubilization of proteins), and 
the effects on the isolate properties were evaluated. Results showed that ethanol and aqueous 
extraction were potential alternatives to hexane. The soy protein isolates (SPI) obtained from these 
samples had protein contents of more than 90% and 84%, respectively, with functional properties 
comparable to those of SPI prepared from hexane defatted meal.  

 

L. J. Campbell, et al. (2009) Effects of heat treatment and glucono-δδδδ-lactone-induced 

acidification on characteristics of soy protein isolate. Food Hydrocolloids, 23:344– 351 

(Allegato A.2.15) 

The storage modulus (G0) and gel hardness of non-heated and heat-treated SPI at neutral pH and 
those of subsequently formed GDL-induced gels were measured. The values obtained for acid-
induced gels formed by heat-treated SPI were significantly increased compared to those formed by 
non-heated SPI. The physicochemical properties of non-heated SPI and heat-treated SPI at pH 6.9 
(denaturation degree, dispersibility, water-holding capacity, sulfhydryl groups and surface 
hydrophobicity) were measured to correlate their effects to gel strength and gel hardness, sulfhydryl 
groups and water-holding capacity of GDL-induced gels. 
 

Xin Gu, et al. (2009) Influence of sugars on the characteristics of glucono-d-lactone-induced 

soy protein isolate gels. Food Hydrocolloids, 23:314–326 (Allegato A.2.16) 

The gelation of SPI was induced in three stages of processing that is similar to some tofu-making 
procedures. First, SPI was heated in the presence of sugars at neutral pH above the denaturation 
temperature of SPI; then gelation was induced by GDL at iso-electric pH and finally the acidic gels 
were heat treated again. Heat treatment with glucose at neutral pH resulted in SPI with higher 
glycation degree than with lactose, whereas SPI heat treated in the presence of sucrose was not 
glycated. GDL-induced gels of SPI glycated with glucose was more soluble in water than gels of 
SPI reacted with lactose, which in turn was more soluble than the control and gels of SPI heated in 
the presence of sucrose.  

 
S. V. Londhe, et al. (2011) Isolation of Quality Soy Protein from soya flakes. International 

Journal of Research in Pharmaceutical and Biomedical Sciences, 2(3):1175-1177 (Allegato 
A.2.17) 

At present some procedures for production of soy protein concentrate and isolate are reported but 
there is absence of a simple procedure for isolation of soy proteins from soya flakes. In many 
industrial procedures production begins with preparing alkaline suspensions of the protein from 
defatted soy flakes, adjusting the pH of these suspensions to 4.5 (the average isoelectric point) and 
centrifuging the mixture to obtain precipitates with relatively high percentages of protein. Then, a 
variety of intermediate steps are employed to prepare the product for drying into powdered form. 
During these methods they subject soya to alkaline condition for longer time duration, due to which 
the protein gets hydrolysed and yield reduces. The purpose of this experiment was to develop a 
simple method where the flakes will not be subjected to alkaline condition for longer time and still 
maintaining higher yield of protein. 
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Joyce I. Hove and S. H. Rajamohamed. Novel Techniques for the Processing of Soybeans. In 
Novel food processing: effects on rheological and functional properties. J. Ahmed, et al. Editors, 

CRC Press 2010, pp. 373-402 

Cold gelation is a novel method of producing protein-based gels at ambient temperature. The 
process consists of two consecutive steps, i.e„ preheating of the protein solution followed by 
cooling and lowering of the pH or addition of salts at room temperature. In the first step aggregates 
are formed by healing a protein solution for a certain period of time. Upon cooling, the protein 
aggregates remain soluble and can be stored for days without any significant change in aggregate 
size or other properties. In the second step, gelation is induced by changing the solvent composition 
either by the addition of calcium or sodium or by lowering the pH. 

 

A. Maltais, et al. (2005) Formation of soy protein isolate cold-set gels: Protein and salt effects. 
Journal of Food Science 70.67-73 (Allegato A.2.18) 

Cold-set gels can be formed at soy protein concentrations from 6% to 9% and calcium 
concentrations from 10 to 20 mM. Gel properties can be modulated by changing the protein and/or 
CaCl2 concentrations. An increase in CaCl2 concentration from 10 to 20 mM increased gel opacity 
while an increase in protein concentration from 6% to 9% decreased opacity. Water-holding 
capacity improved with increasing protein concentration and decreasing CaCl2 concentration. The 
elastic modulus (G’) increased with protein and calcium chloride concentrations. Microscopy 
revealed an increase in the diameters of aggregates and pores as CaCl2 concentration increased and 
as protein concentration decreased. Cold-set gels with a broad range of characteristics can be 
obtained from soy protein. 

 

A. Maltais, et al. (2008) Mechanism involved in the formation and structure of soya protein 

cold-set gels: A molecular and supramolecular investigation. Food Hydrocolloids, 22:550-59 
(Allegato A.2.19) 

Molecular structure, microstructure, rheological properties and the fractal dimension (Df) of soy 
protein isolate cold-set gels made with 10 or 20mM CaCl2 were investigated. Particle size and 
Fourier transform-infrared (FT-IR) spectroscopic analysis revealed that native globular proteins are 
denatured and aggregated molecules are produced by preheating, which constitutes the first step of 
the gelling process. Similar FT-IR spectra were obtained after incorporation of CaCl2, suggesting 
that aggregates formed during preheating constitute the structural base of the gel. TEM and SEM 
showed that gels formed at 10mM CaCl2 were composed of homogeneous fine filamentous 
structures while gels formed at 20mM CaCl2 were composed of irregular bead-like fused masses. 

 

E.S. Sipos. Edible uses of soybean proteins. Sipos & Associates, Inc., Fort Wayne, IN. (Allegato 
A.2.20) 

While soy proteins have largely been considered as economical substitutes for more expensive 
protein ingredients, they should be viewed as vital functional components that will enable the food 
technologist to fabricate new foods. Perhaps a new approach will emerge one day when soy foods 
and ingredients are marketed in their own right rather than just as imitations of other existing 
products. 

In the meantime, soy protein products will continue to play an important role in providing the 
nutritious foods customers demand, and will be gaining in acceptance as useful and economical 
ingredients in the manufacture of conventional foods, and in the design of new foods. 
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University of Illinois Extension. Flow Diagram for Soybean Processing and Direct Solvent 

Extraction. (courtesy of French Oil Mill Machinery Co.) 
http://www.livestocktrail.illinois.edu/sand/soyprocessing.cfm 
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Sun - Soy – Food di Irmici Annamaria 
Via del Savena 15/D - 40065 Pianoro (Bologna) 
http://www.sunsoyfood.it/  

 

  

 

SOY BURGER con TOFU 
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SUNRISE SOYA FOODS 
http://www.sunrise-soya.com/soy-products/sunrise-tofu.php  

 

 
TOFU 

Sunrise Extra Firm  

Sunrise Extra Firm Tofu is dense and solid with a meaty texture, perfect for replacing or reducing 
meat or dairy in your favourite recipes. At 13g of protein per serving, along with 15% of the 
recommended daily value of iron and 10% of calcium, it packs a nutritional punch. It is perfect to 
use in recipes where you want tofu to maintain its shape, such as stir fries, soups or on the grill. It 
also lends very well to crumbling for dishes such as lasagna, chili and burgers. Not sure what to 
cook? Let us help with some delicious  
Ingredients: Filtered water, soybeans, magnesium chloride, calcium sulphate 

Sunrise Firm  

Sunrise Firm Tofu, dense and solid with meaty textures, is an excellent source of calcium, with 45% 
of the recommended daily value per serving and a good source of protein with 11g per serving. It's 
great in stirfries, soups or on the grill; anywhere that you want tofu to maintain its shape. It is also 
ideal for crumbling into dishes such as lasagne, chilli, lettuce wraps, and spaghetti sauce; a great 
substitute for ground meat or ricotta cheese!. 
Ingredients: Filtered water, soybeans, calcium sulphate, magnesium chloride 

Sunrise Medium Firm  

Sunrise Medium Firm Tofu has a firm, yet smooth consistency and is a good source of calcium and 
a source of iron. It holds up well in recipes, but does not have the meaty, dense texture of the firm 
and extra firm varieties. Use it, either mashed or pureed, in salads, soups, dips, sauces, casseroles 
and cheesecakes.  
Ingredients: Filtered water, soybeans, calcium sulphate  

Sunrise Soft  

Sunrise Soft Tofu has a very smooth consistency and is rather delicate. It must be handled carefully 
to maintain its shape. As such, it is the ideal choice for recipes which require blending, such as 
cream soups and sauces, shakes, and salad dressings. Soft tofu, with only 2.5g of fat per serving, is 
also a nutritious dairy substitute in baking.  
Ingredients: Filtered water, soybeans, glucono-delta-lactone, magnesium chloride 

Sunrise Soft  

Sunrise Soft Tofu has a very smooth consistency and is rather delicate. It must be handled carefully 
to maintain its shape. As such, it is the ideal choice for recipes which require blending, such as 
cream soups and sauces, shakes, and salad dressings. Soft tofu, with only 2.5g of fat per serving, is 
also a nutritious dairy substitute in baking. Peruse our soft tofu recipes for inspiration. 
Ingredients: Filtered water, soybeans, glucono-delta-lactone, magnesium chloride 

Traditional Freshpack (Western Canada only) 

Sunrise Traditional Freshpack Tofu has a texture similar to medium firm tofu and is a source of 
calcium and iron. Each package contains two blocks of tofu that are lightly pasteurized to preserve 
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the traditional qualities of freshly made tofu. This style of tofu is used in soups, stews and hot pots. 
It also makes a great appetizer when deep fried and served with a chili sauce. 
Ingredients: Water, soybeans, calcium sulphate, glucono-delta-lactone 
 
Smooth Freshpack (Western Canada only)  
Sunrise Smooth Freshpack Tofu is smooth and delicate in texture and is a source of calcium and 
iron. Each package contains two blocks of tofu that are lightly pasteurized to preserve the traditional 
qualities of freshly made tofu. This fresh pack variety can be used in soups or other recipes 
requiring a more subtle and silky taste. 
Ingredients: Water, soybeans, calcium sulphate, glucono-delta-lactone 

4 Piece Freshpack (Toronto only)  
Sunrise 4 Piece Freshpack Tofu has a texture similar to medium firm tofu and is an excellent source 
of calcium and a source of iron. Each package contains four blocks of tofu that are lightly 
pasteurized to preserve the traditional qualities of freshly made tofu. This style of tofu is used in 
soups, stews and hotpots. It also makes a great appetizer when deep fried and served with a chili 
sauce. 
Ingredients: Water, soybeans, calcium sulphate, glucono-delta-lactone 

Premium Soft 
Sunrise Premium Soft Tofu has a smooth, silken consistency and offers up 10% of the 
recommended daily value of calcium. It lends itself well to blending into soups, dips, sauces and 
smoothies. You can also cube it and add to soups or stews.  
Ingredients: water, soybeans, calcium sulphate 

 

STIR-FRY TOFU 

Stir-fry tofu n' sauce™ Sour 

Ingredients: Tofu (soybeans, water, calcium sulphate), Sweet and Sour Sauce (sugar, ketchup 
(tomato concentrate (from red tomatoes), distilled vinegar, corn syrup, salt, onion powder, spice, 
natural flavouring), water, tomato paste, salt, corn starch (non-GMO), lime juice, hydrolyzed corn 
protein, citric acid, garlic powder, onion powder.  

Stir-fry tofu n' sauce™ Teriyaki 

Ingredients: Tofu (soybeans, water, calcium sulphate), teriyaki sauce (sugar, water, soy sauce 
(water, wheat, soybeans, salt), corn starch, rice wine vinegar, salted mirin (water, rice, dextrose, 
corn syrup, salt), garlic, natural caramel colour, sesame seeds, ginger, xanthan gum) 

Stir-fry tofu n' sauce™ Teriyaki 

Ingredients: Tofu (soybeans, water, calcium sulphate), teriyaki sauce (sugar, water, soy sauce 
(water, wheat, soybeans, salt), corn starch, rice wine vinegar, salted mirin (water, rice, dextrose, 
corn syrup, salt), garlic, natural caramel colour, sesame seeds, ginger, xanthan gum) 
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Stir-fry tofu n' sauce™ Sesame Ginger 

Ingredients: Tofu (soy beans, water, calcium sulphate), sesame ginger sauce (water, soy sauce, 
(water, wheat, soybeans, salt), sugar, rice wine vinegar, sesame oil, ginger (ground ginger, water, 
phosphoric acid, xanthan gum), corn starch, xanthan gum, garlic, sesame seeds) 

 
DESSERT 

Soy Dessert Cup Taro 

Ingredients: Water, soybeans, sugar, natural flavour, glucon-delta-lactone, calcium sulphat, colour 

Soy Dessert Cup Pineapple 

Ingredients: Water, soybeans, sugar, natural flavour, glucono-delta-lactone, calcium sulphate, 
natural color 

Maple Caramel Flavour Dessert 

Ingredients: Filtered water, soybeans, sugar, natural flavour, calcium sulphate 

Custard Flavour Dessert 

Ingredients: Filtered water, soy bean, sugar, calcium sulphate, natural flavour, natural colour 

Original Dessert  

Ingredients: Filtered water, soybeans, sugar, calcium sulphate 
 

 

ETHNIC 

Sunrise Tofu Puff 

Sunrise Tofu Puffs are made by dropping the soy curd into hot oil and flash frying until puffy and 
golden in color, much like donuts. They are perfect for soups as they are porous and will take on 
flavours and aromas easily. 
Ingredients: Water, soybeans, canola oil, magnesium chloride 

Original Chinese Puff  

Sunrise Original Chinese Style Puffs are similar to the Tofu Puffs but have a chewier, meaty 
texture. They are perfect for stewing and stuffing with your favourite ingredients, as they hold their 
shape well. You will get 12% of your daily recommended value of iron in one serving. 
Ingredients: Water, soybeans, canola oil, magnesium chloride 

Fried Tofu  

Sunrise Fried Tofu is made by flash frying small blocks of fresh tofu. This multi-purpose tofu is the 
perfect ingredient for stir-fries or served up as-is. Simply warm on a hot pan and serve with your 
favorite condiments. Fried tofu boasts 20% of the recommended daily value of calcium per serving. 
Each package contains 6 pieces of fried tofu.  
Ingredients: Water, soybeans, canola oil, calcium sulphate, glucono-delta-lactone 
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Homemade Style Fried Tofu  

Lightly flash fried, Homemade Style Fried Tofu retains more moisture and has a smoother texture 
than regular fried tofu. It is also a good source of calcium. 
Ingredients: Water, soybeans, canola oil, calcium sulphate, glucono-delta-lactone 

Flavoured Dried Tofu 

Sunrise Flavoured Dried Tofu is a pressed tofu that has been marinated in a combination of five 
spices, soy sauce and sugar. It is ready to eat on its own. Try dressing it lightly with sesame oil, 
chopped garlic and cilantro. It also works nicely in a stir-fry with vegetables. Flavoured dried tofu is 
a good source of calcium and protein.  
Ingredients: Filtered water, soybeans, soy sauce (water, wheat, soybeans, salt, sodium benzonate, 
brewing starter [asperigillus sojae]), salt, calcium sulphate, spices, yellow #5, red #40 

Marinated Tofu 

Sunrise Marinated Tofu is a pressed tofu that has been marinated in a lightly sweetened soy sauce 
marinade. This flavourful tofu is ready to be eaten on its own, or thrown into a stirfry. It is a good 
source of calcium. 
Ingredients: water, soybeans, soy sauce (water, wheat, soybeans, salt, less than 0.1% sodium 
benzonate as a preservative, brewing starter [aspergillus sojae]), sugar, salt, calcium sulphate, 
caramel colour (may contain sulphites) 

Crazy Hot Marinated Tofu 

Sunrise Crazy Hot Tofu has been lightly fried and marinated with chili spices for a powerful, 
flavourful punch. If you love spicy food, this is the tofu for you! It is a good source of calcium. 
Ingredients: Tofu (filtered water, soybeans, canola oil, calcium sulphate), water, soy sauce (water, 
wheat, soybeans, salt, sodium benzoate, brewing starter [aspergillus sojae]), spice extracts, sugar, 
salt 

Pressed 

Sunrise Pressed Tofu is the firmest variety of tofu with a meaty texture. It is ideal for slicing and 
shredding. It is perfect in stir-fries or in stews. It is a good source of calcium and iron and packs 14g 
of protein per serving. 
Ingredients: water, soybeans, calcium sulphate 

Silken Tube  

Sunrise Silken Tube Tofu has a smooth and silky texture. It is perfect for blending or adding into 
soups. 
Ingredients: Filtered water, soybeans, magnesium chloride, glucono-delta-lactone, salt 

Premium Extra Soft 

Sunrise Premium Extra Soft Tofu is our softest formulation, with a silky, melt in your mouth 
texture. It mimics the texture of tofu made in wooden barrels, a traditional method in Asia. Use it to 
make a quick dessert - sprinkle with brown sugar and microwave for a minute or two. Delicious! 
Ingredients: soybeans, filtered water, calcium sulphate 

Premium Medium Firm 

Sunrise Premium Medium Firm Tofu is similar to conventional medium firm, only with a firmer 
texture, similar to the traditional texture of tofu found in Asia. It works great for pan frying. 
Ingredients: Water, soybeans, calcium sulphate 
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BEVERAGES  

Sweetened 

Ingredients: filtered water, whole soybeans, sugar, sodium bicarbonate (acidity regulator) 

Light Fortified Sweetened 

Ingredients: filtered water, whole soybeans, sugar, tricalcium phosphate, carrageenan, sodium 
bicarbonate (acidity regulator), zinc gluconate, niacin, pantothenate, riboflavin, vitamin B6, vitamin 
A, palmitate, thiamine, folacin, vitamin D2, vitamin B12 
 

 

Super Squeezies 

Super Squeezies contains Omega 3-DHA, essential for brain, eye and heart health. Perfect as a 
snack for active children, these delicious non-dairy treats are peanut-free, and preservative-free. Try 
packing it frozen for a refreshing lunctime snack. 
Available as a 2-flavour combo pack. 
 

 

Chocolate Fudge 

Ingredients: water, soybeans (non-GMO), sugar, modified corn starch cocoa powder, flaxseed oil, 
algal oil, natural flavour, high oleic sunflower oil, carrageenan gum 

Strawberry Banana 

Ingredients: water, soybeans (non-GMO), sugar, modified corn starch, natural flavour, flaxseed oil, 
algal oil, high oleic sunflower oil, carrageenan gum 

 

 


