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Numerous studies have noted that over the past decade significantly decreased 

life expectancy, the number of serdechno¬sosudistyh, cancer that is largely due to a 

violation of nutrition.  

These disorders are associated with inadequate intake of nutrients, vitamins, 

macro- and microelements, complete proteins, dietary fiber, as well as irrational 

combination thereof, the use of products contaminated with various substances, both 

natural and man-made. 

 According to the Institute of Nutrition of the Russian Federation in the majority 

of cases of people entering the hospital for treatment, significantly impaired 

nutritional status, with 90% of patients showing signs of hypo - and avitaminosis, 

more than 50% of detected errors of metabolism caused by nutritional factor. 

Further studies show that existing diet is characterized by deficient in 

micronutrients. The population is experiencing a great shortage of minerals, vitamin 

C deficiency is practically all groups, and it is a year-round character. Deficiency of 

.beta. - carotene is an average of 40 - 60%. Because vitamin C and β - carotene have 

the effect of contributing to improve the body's resistance to the mutagenic effects, 

the clear need for measures to enrich their food. At the same time, trace elements 

affect a variety of physiological functions of the organism. The role of micronutrients 

in metabolism, associated with the impact of them on the enzyme activity; They are 

also included in the composition of vitamins, hormones and other organic 

compounds, and are directly related to the synthesis of important compounds fabric. 

In the diet of the population of economically developed countries in recent years 

is widely used in industrial production, refined foods that have passed strict 

technological process. As a result, they are completely or partially absent Essential 



biologically active substances - vitamins, minerals, phospholipids, phytosterols and 

other bioregulators metabolism, hormonal activity, immunity, controls the individual 

functions of organs and body systems. Deficiency of essential biologically active 

substances is accompanied by a decrease in the body's defenses, preventing the 

adverse effects of environmental hazards, exacerbation of chronic diseases. 

In many countries, including the Russian significantly deteriorated supply 

structure. Thus, reduced consumption of meat, fish and dairy products by 25 - 28% of 

all population groups, vegetable oils, fruits and berries - even more so. The majority 

of the population receives food with inadequate amounts of calcium, iron, selenium, 

iodine, fluorine, fiber and other bio-regulators of vital processes. 

The advanced direction in the creation of food products is the introduction of the 

formulation ingredients, especially useful for the human body. According to the 

theory of a healthy diet, which principlesare now ingrainedwidely into the practice 

around the world, food products consuming of a  human shouldcontain the  functional 

ingredients that help the body to resist diseases of modern civilization or to facilitate 

course of illnesses, slow down the ageing process, reduce the impact of unfavorable 

environmental situation. 

Some of these ingredients are included in the formulation of food products, 

others are being studied. Currently, the following types of functional ingredients are 

used effectively: vitamins, polyunsaturated fatty acids, dietary fiber, minerals, and so 

on. D. The fact that the processes of free radical and lipid peroxidation are in a base 

of practically all diseases have been established and proved by numerous researches. 

Thereby the natural antioxidants areacquiring a special role. The effectiveness of 

such antioxidants is determined by the correct selection of the components and the 

proportions between them taking into consideration the effects of additive, synergistic 

and antagonistic interactions. 

Unsaturated fatty acids have been especially extensively being studied by 

scientists during the past 20 years. It is found that the most effective functional 

ingredients of this group are unsaturated fatty acids with the location of the first 

double bond (starting from the CH3 -group) between the third and fourth carbons - 



omega-3 fatty acid. Such acids include linoleic (LA), eykozapentanoenovuyu (EPA) 

and dokozageksanoenovuyu (DHA) acid. 

Dietary fibers play an important role in nutrition and diets. They are a mixture of 

a large number of organic compounds and have a unique chemical structure and 

physical properties. It is traditionally agreed to define dietary fibers as plant 

polysaccharides and lignin that can not be metabolized by the human digestive 

system.Meal which isfertile of fibers has a positive influence on the processes of 

digestion and, consequently, reduces the risk of diseases associated with these 

processes, such as colon cancer. Soluble and insoluble fibers increase the feeling of 

fullness as fiber-enrichedfood requires more time for chewing and digestion, thus 

causing  the secretion of more saliva and gastric juice. The fibers have a great 

practical importance to prevent diabetes mellitus, they effect positively on the 

condition of the teeth and mouth cavity. Longer process of chewing food helps 

remove bacterial plaque on the teeth. High-fiberfood contains less sugar than food 

enriched with carbohydrates and fats, that also helps  to reduce the risk of tooth 

decay. Minerals as dietary ingredients have important functional properties. A normal 

function of the nervous, cardiovascular, digestive, excretory and other systems is 

impossible without minerals (Drozdov , Vloschinsky ,  Pozdnyakovsky, 2007). 

Sodium stabilizes the osmotic pressure of the interstitial fluid, improves muscle 

functioning. Potassium plays an important role in the metabolism of the cell, 

promotes neuromuscular activity, regulates intracellular osmotic pressure, and 

improves muscle working. Magnesium activates enzymes and neuromuscular 

activity, reduces the risk of atherosclerosis. Calcium forwards the function of a cell 

membrane, the enzyme activity,  is involved in the building of bone. Phosphorus 

forms the bone tissue, increases the functioning of nerve cells, the work of enzymes 

andcell metabolism. Zinc contributes to the growth of the organism, participates in 

the work of metalloenzymes. Zinc deficiency in the body leads to diseases of the 

pancreas, the formation of cataracts. The zinc ions, being part of the insulin molecule, 

actively protect β-pancreatic cells from oxidative stress under the influence of free 

radicals. Iodine regulates the amount of thyroid hormone (anti-thymus cure). 



Selenium activates the immune system, is a  detoxifierand takes part in the control of 

free radicals. Chromium and vanadium increase the number of insulin receptors in the 

cells and increas sensitivity of receptors to insulin, remove cravings for sweet 

carbohydrates. (P. Holford, 2011). 

Vanadium relates to biologic significant group of transition elements. The adult 

human body of average size and average weight (about 70 kg) contains 0.11 mg. 

vanadium. The highest concentration is in muscle, bone and blood plasma. Vanadium 

accumulates in heart muscle, spleen, thyroid, lungs and kidneys. Entering the blood 

vanadium transforms into vanadium-transferrinand vanadium -ferritin complexes in 

the bodyfluidsand plasma. 

Vanadium and its compounds have a high toxicity. Toxic dose for man is 0, 25 

mg and lethal - 3-4 mg. Allowing for this fact, doctors and nutritionists supported or 

denied by rotation its positive role as a component of food. Only in 1974 the first 

laboratory studies showed that vanadium plays an active role in the metabolic 

processes and a number of chemical reactions that occur in the body. Bothof  

biologically active forms of vanadium (vanadate and vanadium) have insulin-like 

effect. Glucose, glycated albumin, glycated hemoglobin, the activity of glucokinase, 

AST, ALT and amylase atlong-term usingorthovanadate and vanadium - sulfate were 

studied on the model of streptozotocin diabetic rats studied. It is shown that on 

occasion of the introduction of as orthovanadate as vanadyl - sulfate investigated 

parameters of  diabetic rats is been normalizing. However, by injection ofvanadyl - 

sulfate insulin effect was more pronounced. The most important sources of the groups 

of active ingredients pointed earlier are soy, cabbage, cucumbers, tomatoes, carrots, 

peppers, beets, pumpkins, turmeric and ginger. 

In food technology general and special purpose there is a steady trend towards 

the use of natural supplements vegetable raw materials, among which are gaining 

increasing popularity produkty secondary processing of soybean seeds. These 

products include soy food okara. 

Nutritional value of soybean okara is determined by protein fraction, a lipid 

complex of polyunsaturated fatty acids and carbohydrates (oligosaccharides, 



cellulose, hemicellulose, sucrose, starch, etc.). Dietary fibers of  soy okara having 

high sorption properties, help detoxify the body and have strongly marked curative 

properties, especially influence  positively on the morphological parameters of a 

small intestine, are able to create structural and functional formation which have an 

independent medical-physiological function for the effects on the motility and the 

intestinal micro flora, have the immunomodulatory effect. The component 

composition of okaris unstable, it largely depends on the methods of preparing the 

soya seeds, the degree of grinding, heat treatment and filtrationof  soy extract, the 

degree of dehydration and processing of soybean seeds. Protein of soy okara contains 

in its structure sixteen amino acids, including all essential. By  amino acid it is close 

to rates of the FAO / WHO, and feature with  a high degree of digestibility. Dietary 

fibers of okara consist of the following components: hemicellulose - 12,1 ± 1,2%, 

cellulose - 5,6 ± 0,9%, lignin - 11,7 ± 1,4%, folic acid - 0.16 ± 0 07%. Vitamin 

composition of food soybean okara is mainly represented with vitamin's group B and 

PP.   

The Russian Research Institute of Soy  was also studied the chemical 

composition of soybean okara dry (moisture content 8-10%), obtained from the Amur 

soybean varieties by traditional technology (in%): protein - 26,0-28,0, fats - 13,5-

15,0, carbohydrates - 45,0-48,0 and minerals about 4.0, and the energy value of 400-

430 kcal per 100 g.  

To improve the organoleptic properties and improve the nutritional value 

soybean okara is used the possibility of its modification in various ways, including by 

co disintegration soybean seeds and vegetables (carrot, beet, sweet pepper fresh), 

soybean seeds and ginger root, followed by drying the obtained okara and grinding it 

to flour. 

Obtained by the process modification of soy and soy-ginger vegetable flour may 

contain sufficient quantities of proteins, lipids, minerals, vitamins and food fibers 

together forming a complex of essential nutritional factors essential. At the same 

time, the use of the complex as an additive to wheat flour or other species, can be 

enhanced to their nutritional and biological value for foods for special purposes. 



The disparity in the amino acid composition of food leads to a complex disorder 

of protein metabolism in humans, so it is especially important content in foods three 

most important amino acids - tryptophan, lysine and isoleucine. 

Addressing biological value, as a criterion for the quality of the protein is 

associated primarily with the definition of the relationship between the biological 

value of animal and vegetable proteins, as well as taking into account the 

characteristics of the amino acid composition of vegetable proteins as potentially the 

most significant source of dietary protein, the development of techniques to increase 

the biological value, and also study its changes during the isolation and processing of 

the protein, as well as the definition of new forms of food production, due to 

increased bioavailability of the protein. 

Differences amino acid composition of vegetable proteins provide an 

opportunity to increase their biological value by mixing and co-consumption of 

protein, complement each other in amino acid composition. This is because the basic 

biochemical processes in the gastrointestinal tract is the hydrolysis of proteins and 

other nutrients. It provides a loss of protein and other nutrients, and other species-

specificity, as well as the absorption and utilization of nutrients by the body. As 

pointed Tolstoguzov (1987), in the final analysis, a protein necessary for the 

organism, not as such, but as a source of the necessary amounts of a balanced blend 

of essential amino acids and nitrogen supplied in the form of adequate evolutionary 

development processes of digestion. In this regard, the biological value of protein 

mixtures increases as they approach to the amino acid composition of the ideal, 

adequate to the needs of the body. In such mixtures are realized effects of mutual 

enrichment of various proteins that are complementary to each other for limiting the 

content of amino acids. 

Mutual enrichment, as well as increased bioavailability characteristic for 

mixtures of proteins, and for combinations of foods containing these proteins. From 

the characteristics of the amino acid composition of the proteins of cereals to be an 

important role as a source of sulfur-containing amino acids that are deficient for most 

other proteins, both plant and animal. Due to the fact that the amino acid composition 



of proteins oilseeds and legumes in general, characterized by an excess of lysine and 

tryptophan deficiency, along with sulfur containing amino acids, these proteins are 

complementary amino acid composition of cereal proteins. 

The feasibility and the possibility of increasing the biological value through the 

consumption of protein mixtures with adequate total amino acid composition (the 

principle of mutual enrichment of proteins) has been widely studied in the last three 

decades. Certain results have been obtained in the study of biological value protein 

mixtures of seeds of cereals and legumes. At the same time the effects of the mutual 

enrichment of proteins historically widely used in dietary practices and technologies 

for production of many food products. 

For food fortification complementary proteins of animal or vegetable origin are 

used, as a rule, their concentrated forms. When used for these purposes, soy or milk 

proteins, coagulation proteins termo- calcium  carried in their dispersion. For this 

purpose use calcium chloride, acetic and citric acid. 

Using certain methods joint technological modification of soy and vegetable (a 

red, yellow or green peppers, carrots, etc., as relatively rich sources of β-carotene, 

vitamins C, B6, E and PP) materials, would provide new lycopene-protein, protein-

vitamin, protein and carbohydrate foods for special purposes. Figure 1 shows a 

generalized scheme of classification of operations to obtain a concentrated form of 

food with bioactive component. 

Development of conceptual bases for the creation of xerogel's and food systems 

of a given composition and properties is the actual direction of development of food 

biotechnology. 

The main stages of the creation of specialized food products with bioactive 

materials we have identified the following: 

 - study of conceptual approaches to creating food systems kserogel's forms 

given composition and properties; 

- the development of physical and chemical bases of technology products for 

special purposes; 



 -  study technology for structured forms of soy and soy vegetable - root and 

other soy-vegetable and soy meat, soy, fish compositions; 
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             

            
 
 
 

Figure 1 - A generalized scheme of classification operations 
to obtain a concentrated form of food 

with a bioactive component 
 

- study methods, parameters and modes of getting kserogel's forms of soy and 

vegetable, soy edible root, soy, vegetable, soy meat, soy, fish binary compositions; 

 - formulation and technology of food concentrates increased food and 

biological value of special assignment. 

Scientific hypotheses for solving the problem of creating foods for special 

purposes, was the assumption that ensure obtaining a predetermined composition 

designed food systems is most effective in their kserogel's forms, by designing the 

correct ways biotransformation and technological modification of the feedstock, and 

the selection of components and relations between them taking into account the 

effects of additive, synergistic and antagonistic effects. 

Figure 2 is a block diagram of the bioactive raw materials and components. 

 

 

 

Process steps for the production of a concentrated form of food 

By type of basic operations and properties of radioactive materials 
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Figure 2 - A generalized scheme for products 
power using radioactive materials 
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