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Introduction 

Rapid development of ideas about the role of food as a factor in the prevention 

and treatment of a number of diseases, as well as the discovery of substances that 

have a preventive and curative effect (nutraceuticals), predetermined a review of 

priorities in food technology. Novadays nutrition is considered as one of the most 

important means of preventing chronic diseases. 

Over the past decades, in the field of technology and assortment of food 

products, there have been huge changes. They also affected the classic, traditional, 

time-tested methods of obtaining and on the products themselves.  

These changes led to the emergence of new groups - functional, therapeutic 

and preventive, to isolating the products of children's range, products with altered 

properties and composition. 

The changes also led to the simplification of technologies, the reduction of 

production cycles, expressed in fundamentally modified technological and flexible 

hardware solutions.  

These innovations are associated with deepening understanding of the role of 

nutrition in life and the emergence of diseases of civilization, the manifestation of 

new conditions and quality of life, as well as the emergence of environmental 

problems, as well as the use of food, biologically active additives and improvers. 



Ways to expand food biotechnology  

According to a number of authors, maintaining the health, working capacity 

and activity of a person can be achieved provided the physiological needs for energy 

and nutrients are fully satisfied. In this regard, to eliminate the existing deficiency of 

essential nutrients in the human body, scientists and specialists are offered as 

promising and economically viable directions - to use the practice of producing new 

generation foods, that is, functional foods and additives.  

The creation of new generation food products takes place mainly in two areas: 

the development of product analogues whose quality criterion is the properties of 

products known to the population, and the production of products with new properties 

and composition. Food compositions, as a rule, have a target orientation in nutrition 

correction and include selected proportions of natural, slightly altered during 

processing of food products; isolated objects of selective action, for example, amino 

acid concentrators, sets of mineral and ballast substances, vitamins, polyunsaturated 

fatty acids. 

In accordance with modern scientific concepts, functional foods are intended 

for systematic use by all population groups that preserve and improve health and 

reduce the risk of development associated with nutrition (alimentary) diseases due to 

the presence in their composition of physiologically functional ingredients. Tutelian  

believes that the food of the XXI century must necessarily be functional, and it is 

important to create funds that could educate the population and prepare it for new 

types of products. 

The creation of products with functional components with a polycomponent 

composition is carried out by the specialists of all industries, all product groups of 

food products are covered. In scientific publications, examples of numerous 

developments of functional products are given. So, when developing meat products 

functional purpose, microcrystalline cellulose, which reduces the absorption of 

harmful substances, is used. When developing confectionery and dairy products 

propolis is used, the composition of which is represented by more than 800 natural 



plant compounds. The results of the creation of functional products from hydrobionts 

which are rich in a variety of mineral composition. 

Based on the study of all the achievements of this new direction of 

nutricitology, a unified system approach to the creation of functional products for any 

group of food products has been developed, thanks to which the general principle of 

their design is justified for specialists .  

Substantiation of technologies for modifying soybean raw materials and 

obtaining on its basis combined food products in the form of beverages, bakery and 

other products enriched with selenium, magnolia extract, etc. devoted to the work of 

employees and scientists . The main modern method of developing these products 

was mathematical modeling of processes and product compositions. 

It should be noted and the fact that the use of plant raw materials is particularly 

important in the design of functional products. As the research results show, 

vegetable raw materials are least susceptible to contamination with contaminants, it is 

the richest source of vitamins, mineral and ballast substances, polyphenols, 

phytoncides of natural origin, which are contained in them in an easily digestible 

form and are optimal for the human body ratios. Vegetable raw materials have a very 

low (about 400 cal) energy value. 

Vegetable raw materials were originally the starting point for obtaining all food 

in general, as meat was obtained from the slaughter of animals that were grown on 

plant raw materials. However, animal meat, although considered a relatively high-

grade product, has a nutrient deficiency as a result of spending their animals on their 

own bio-building. Therefore, a person must supplement meat food with herbal 

ingredients. 

Scientific research in the field of studying the properties of plant raw materials 

has achieved great results, but scientists continue to work actively to expand 

scientific knowledge of the chemical composition and use its properties in creating 

functional foods. Insoluble fiber reduces the energy value of food, increasing its 

volume due to swelling in the stomach and the appearance of a feeling of satiety for a 

long time, resulting in a person receives less calories. 



Dietary fibers show positive physiological effects: a laxative effect, a decrease 

in cholesterol and glucose in blood. Given the importance of dietary fiber, in the past 

10 years they have been the object of close attention and serious study of 

physiologists and technologists. This is evidenced by examples of the emergence of a 

new variety of food products in the food market - from bread with bran to enriched 

with soluble fiber milk, as well as a wide range of food additives that change the 

structure and physico-chemical properties of food. 

Vitamins are an indispensable and indispensable part of the diet. The main 

source of vitamins is plant food. Since the human body is not able to "store" for 

future use and synthesize vitamins, it should receive them daily with food, eating 

fruits and vegetables. However, the availability of fresh vegetables and fruits is 

limited by seasonality and for most of the population is not available due to the high 

price in the off-season. 

In this regard, extensive research is being conducted on the development and 

introduction of vitaminized vegetable additives in food products at the stage of their 

industrial production, as well as in catering products. Modern technologies of 

processing of vegetable raw materials are being introduced, which maximally ensure 

the retention of vitamins. For the vitaminization of fish and meat products, berry 

processing products that enrich the preserves with vitamin marinade from berries of 

barberry are used. 

Chirkina and others corrected the composition of meat chopped semi-finished 

products in combination with plant components. Thus, as a result of the addition of 

chopped semi-finished products to the chopped meat of the sea buckthorn sea 

buckthorn, their chemical composition improved: the content of ascorbic acid in 

cutlets  from pork increased from 2.91% to 4.33%. The preparation of traditional 

cabbage leaves in a mother-and-stepmother leaf enriched the meat product with folic 

acid, β-carotene, and the vitamins of the PP group. Hence it is obvious that the role of 

natural vitamins and minerals is so great that science does not stop and increasingly 

expands the possibilities of producing products using plant raw materials. 



Plants are the only supplier of another group of biologically active substances - 

polyphenols, anthocyanins, phytoncides, isoflavones, etc., whose properties are 

widely used in the creation of functional products. These compounds carry out 

bioregulation and stimulation of the physiological functions of the organism, 

supporting intercellular communications and homeostasis, manifest antioxidant 

properties. Isoflavones (IF) include flavonoids - diphylic compounds that have a 

structural similarity with natural and synthetic estrogens and have surface-active 

properties. 

The main source of this group of substances is soybean, containing three 

isoflavones, each of which occurs in 5 forms: 

- aglycons (unconjugated forms): genistein, daidzein and glycitein; 

- glycosides (conjugated forms): daijin and glycitin; 

 - 6 '- 0 - acetylglycitine; 

 - malonyl glycosides: 6'-0-malonylgenistein, 6'-O-malonylidazine, 6'-O-

malonyl glycitin; 

 - methylated aglycons: methylgenistein (biohainin A), methyldeidzein 

(formononetin)/ 

The content of these compounds in soybeans and other plants is not constant 

and depends not only on the variety and genotype of the plant, but also on the zone of 

growth, weather conditions, pathogenic influences. High-protein soy products, such 

as soy flour and textured soy protein, contain 1.1 to 1.4 mg of IF per 1 g of dry 

matter. In soy concentrate obtained as a result of aqueous or alcohol extraction of dry 

husk to remove soluble carbohydrates and improve nutritional properties, the 

concentration of IF is very low. 

Studying the content of IF in various parts of plants, Businco  and co-authors 

found that the content of these compounds in seedlings of plants is much higher than 

in seeds. The authors explain this fact, on the one hand, by a higher level of IF 

synthesis in sprouts, and on the other, by the intensive formation of aglycones from 

glycosides and malonylglycosides during the growth and development of the sprout. 



The processes of bone tissue formation are estrogen dependent, therefore, a 

decrease in the level of estrogens in the blood leads to a decrease in bone mass due to 

activation of osteoclasts and increased excretion of calcium in the urine. In this 

regard, estrogenic effects of IF can be used to prevent resorption and increase bone 

density. Studied the osteotropic effect of soybean IF. 

 It has been shown that the introduction of ovariectomized rats genistein and 

commercial preparation EKSO, containing a mixture of soybean IF, trace elements, 

amino acids, effectively prevented the increase in activity of phosphotases, as well as 

a decrease in the level of calcium and phosphorus in both serum and bone tissue. 

Genistein and EKSO prevented loss of bone mass in ovariectomized rats.  

A more pronounced osteotropic effect is established in the EKSO preparation 

in comparison with genistein. In this regard, it is suggested that protection from bone 

loss during use of EECO is associated not only with estrogenic effects. First, EKSO, 

like other soy products, is a good source of calcium. Secondly, a diet rich in soy 

protein prevents calcium loss by the body.  

In vivo studies established the antioxidant effect of soybean IF, assessed by 

reducing the level of malonic dialdehyde in serum and heart tissue, reducing the 

content of diene conjugates in the heart and liver tissues, and reducing the activity of 

xanthine oxidase. Along with this, activation of antioxidant systems was revealed: an 

increase in the activity of superoxide dismutase, catalase, glutathione peroxidase in 

the blood serum and liver liver tissues. 

 A number of studies show that IF exhibits antioxidant effects in vitro and in 

vivo. Simonne (2000) et al. reported inhibition of IF lipoxygenase and prevention of 

peroxidative hemolysis of erythrocytes in vitro. It has been shown that phenolic soy 

compounds, defatted soy flour, soy protein concentrates and soy isolates exhibit high 

antioxidant activity, estimated by the level of β-carotene bleaching in the lipid-water 

system.  

Genistein is a potent inhibitor of H2O2 production and an inhibitor of 

superoxide anion generation by xanthine oxidase. Thus, soybean IF can act as 



antioxidants directly, reducing the amount of peroxides, and is mediated by 

increasing the activity of antioxidant enzymes. 

The results of epidemiological studies clearly show that eating food rich in 

phytoestrogens can prevent the development of many chronic diseases. Today, 

isoflavones are sold as special food additives and beverages. More and more 

confirmation is found about the carcinoprotective effect of sprouts. So in experiments 

in vitro on HT 29 cells, the anticarcinogenic activity of cruciferous and legume 

sprouts was recorded, which, according to the authors (Ogava, Okumura  and others), 

is associated with a decrease in DNA decay. 

A very convincingly negative correlation between the consumption of soy 

products and the content of cholesterol in the blood was demonstrated by Japanese 

authors. As possible mechanisms of this effect, the following are discussed: enhanced 

production of thyroid hormones; activation of bile production and enhanced oxidation 

of cholesterol to bile acids; estrogen-like and antioxidant effect of soy isoflavones. 

Science is established, and practice proves the effect of soybean phospholipids. 

When entering the bloodstream, phospholipids are captured predominantly by a 

fraction of high-density lipoprotein (HDL), thereby enhancing cholesterol-accepting 

properties of these anti-atherogenic lipoproteins. Pharmaceutical preparations of 

soybean phospholipids (lipostabil, essential) have proved to be very effective in the 

treatment of atherosclerosis and liver diseases. The literature data allow us to state 

that soya products will be very useful for hypertensive patients, diabetes mellitus, and 

kidney diseases accompanied by the development of nephrotic syndrome .  

The effect of soy products in these diseases is associated with the beneficial 

effect of soy fiber and antihypertensive peptides formed in the gastrointestinal tract 

when digesting soy proteins. Soy protein-containing nutritional formulas are widely 

used in the nutrition of infants and are especially indicated for children with allergies. 

As you know, fatty acids, which are part of fat, are divided into saturated, i.e. 

not containing double bonds (palmitic, stearic, behenic, etc.), and unsaturated - 

unsaturated, containing double bonds (oleic, linoleic, linolenic, etc.). The share of 



linoleic in soybean oil accounts for about 50% of the mass of fatty acids, linolenic - 

about 7%. 

Polyunsaturated fatty acids are precursors of hormone-like substances - 

prostaglandins, which prevent the deposition of cholesterol in the walls of blood 

vessels. Studies have proved not only the importance of polyunsaturated fatty acids, 

but also the relationship between linoleic and linolenic acids. Canadian scientists 

recommend this ratio from 4: 1 to 10: 1. FAO / WHO estimates that it should be 

between 5: 1 and 10: 1. In soybean oil it is from 4,7: 1 to 8,3: 1, in mustard and rape 

oil - 1,5 - 2,6: 1, flax - 0,2: 1, in the sunflower there are only traces of linoleic acid, in 

olive it is completely absent . 

All of the above allows you to treat products from soy as "health products." 

This is how they are treated today not only in Asian countries, where they are 

traditionally popular, but also in the West. In recent years, the production of soy food 

products has developed in Russia. Importance of propagation of soy and other plant 

products among the population is fixed in official documents of the World Health 

Organization. 

At present, the world has accumulated vast experience in obtaining combined 

products of the given raw material. A special role is given to soybean raw material as 

a source of complementary protein, essential fatty acids, vitamins, minerals, fiber, 

enzymes, enzymes, etc. 

However, despite the wide experience of using soy products of vegetable origin 

in world practice, issues related to the scientific and practical justification of regimes 

and parameters of biotechnology of soy protein-mineral products have not been 

solved yet; technology of soy protein-mineral concentrates; technology of fish-

preserving canned meatballs and weight pies on their basis. 

Conclusions 

 From this point of view, the creation of fish-containing semi-finished and food 

products of a multicomponent functional composition with high quality and safety 

indicators deserves attention. 
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