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Abstract. One of the ways to enrich food with essential micronutrients is 

to use cereals and legumes. The inclusion of wheat germ in the daily diet is 

the basis of "correct" and "healthy" nutrition systems. One of the most 

promising ways to create food products with desired properties is the use 

of a computational method for optimizing the amino acid rate of finished 

foods. By correctly selecting the component and nutrient composition, it is 

possible to produce food products for functional, specialized and 

therapeutic and prophylactic nutrition. Only by using of modern software 

you can quickly select and adjust the diet for various population groups, 

taking into account national and regional characteristics. The digitalization 

of world markets provides prerequisites for the creation of many newest 

software products that help technologists in the development of recipes for 

functional and preventive food products, raising food production to a new 

quality level.  

1 Introduction 

Nowadays, issues related to proper nutrition have gone far beyond the medical         

sciences [1-5]. Food occupies a special place in the life of modern society. Sociologists 

believe that personal and family experience, the development of the healthy food market, 

and the expanding production of new food products have a significant impact on the 

formation of healthy eating habits. It is important that healthy eating has become an integral 

part of a healthy lifestyle for a modern person in recent years [5]. Russian consumers 

associate healthy eating not only with the consumption of high-quality, environmentally 

friendly products. Consuming foods that are balanced in essential nutrients is also 

considered important. In this regard, great attention should be paid to the latest 

developments of specialists in the field of production of new combined, fortified food 

products, balanced in amino acid composition [7-10]. At the same time, in our time, 

software products related to technologies in the food and trade industry are also acquiring 

special relevance [11-13]. 

The modern developments in the field of nutrition are widely used. The latest data are 

added to the existing digital platforms for personalized human nutrition. Software products 

for calorie counting and formation of a healthy diet are updated [14]. Therefore, studies 

devoted to the selection of optimized formulations in terms of component and nutrient 

composition are relevant. And the introduction of such programs into industrial production 
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is even more important. Also, it’s necessary to remember about quality and safety of raw 

materials and food products [15-20]. 

The food products with specified properties are created based on the principles of 

combining the chemical composition of the main ingredients that make up the product. 

These ingredients should form certain sensory, physicochemical, rheological, technological 

and structural properties of product in order to obtain its specified quality indicators [21]. 

Modeling of multicomponent multifunctional products using not only food raw 

materials of plant and animal origin, but also various biologically active additives is the 

most widespread way to create new food products with desired properties in the 21st 

century [22,23]. 

One of the ways to enrich the food with essential micronutrients is to use cereals and 

legumes. In the 50s of the XX century, germinated wheat took a leading position in world 

nutrition after numerous studies of the biochemical composition. In many countries wheat 

germ was included in the daily diet, and it has become the main basis of most systems of 

“correct”, “healthy” nutrition. 

In the 21st century, wheat germ is still very popular. It is an indispensable part of the 

diets of healthy lifestyle followers and is widely used in recipes for various culinary dishes. 

The undoubted advantage of using seedlings of grain crops is their availability and low 

price. 

Wheat germs, being an excellent multi-ingredient additive, are often recommended for 

use in poultry-based combo foods. According to experts, the production of poultry meat in 

Russia is increasing the recent years. At present, Russian consumers prefer domestic 

products, which are chilled broiler meat. Shops and public catering enterprises vend poultry 

and produce many semi-finished and ready-to-eat products based on minced meat. 

However, in addition to the currently popular semi-finished products from minced meat, 

it is advisable to produce combined meat and vegetable minced products. It is preferable to 

use cereals, legumes, and fruits and vegetables [1] during their production. In this context, 

wheat germ is of particular interest. 

In this work, wheat germ was used to increase the biological value of minced poultry 

products, namely, to enrich its mineral composition. The purpose of this work was to 

develop a recipe and technology for food products from raw materials of animal origin, 

enriched with essential micronutrients. 

2 Materials and methods 

The objects of the study were samples of the culinary product “Chicken Souffle”, which we 

produced using the classical technology (control sample) and with the addition of wheat 

germ as an enrichment additive (test sample). 

When cooking, the chicken fillet was chopped in a household meat grinder and whisked 

into an airy mass. 

Wheat grains were soaked in water and germinated at 18-20 °C for 4-5 days until the 

appearance of 1.5-2.0 cm seedlings. The germinated grains were dried and ground in a 

household coffee grinder. The ground grains were added to the minced chicken fillet and 

mixed well until smooth. 

The “Chicken Souffle” was steamed. Then, an organoleptic analysis of the obtained 

culinary products was carried out. 

Analytical methods were used to determine the nutritional and biological value. To 

express the biological value of protein products, one often uses methods based on 

comparing the results of determining the amino acid composition of proteins of the test 

product with the “ideal” protein. The amino acid score method is one of the most indicative 

ones. 
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To calculate the amino acid score, the content of each essential amino acid in the test 

product is compared with its content in the “ideal” protein 

 

 𝐴𝐴𝑆 =  
𝐴𝐴

𝐴𝐴𝑖𝑝
 × 100 (1) 

 

where AAS is the amino acid score, %; AA is the amino acid content in 1 g of the meal 

protein, mg; AAip is the amino acid content in 1 g of the “ideal” protein, mg. 

3 Results and Discussion 

The nutritional value of chicken fillet and wheat germs was calculated, and it was found 

that wheat, as a plant product, contains more carbohydrates, and chicken meat contains 

more proteins. The undoubted advantage of wheat germs is the presence of microelements 

such as zinc, copper, manganese. Selenium, which has powerful antioxidant properties, is 

absent in chicken meat, and in wheat germs, its amount is 42.5 μg per 100 g. 

The quantitative content of essential amino acids is known to be one of the most 

important indicators of the biologi-cal value of a product (mg/100g of product). The 

quantitative content of amino acids in the control and experimental samples was determined 

by calculation, the obtained results are shown in Fig. 1. 

 

Fig. 1. Comparative content of essential amino acids in the test samples, blue color is used for control 

sample, red color is used for test sample. 

 

When calculating the amino acid score, the content of each essential amino acid in the 

test product was compared with that in the “ideal” protein. 

The calculated amino acid scores of the control and test samples are presented in 

Table 1. 

Using the norms of daily consumption of the most important nutrients, we calculated 

their quantitative content in 100 g in samples of finished culinary products (see Table 2). 
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Table 1. The calculated amino acid scores of the samples. 

Amino acid 

In the meal, mg 
In 1 g of the meal 

protein, g 
In 1 g of 

“ideal” 

protein 

Amino acid score, 

% 

Control 

sample 

Test 

sample 

Control 

sample 

Test 

sample 

Control 

sample 

Test 

sample 

Valine 608.43 547.20 52.91 52.62 50.00 105.82 105.24 

Isoleucine 530.89 473.86 46.16 45.56 40.00 115.40 113.90 

Leucine 912.84 816.32 79.38 78.49 70.00 113.40 112.13 

Lysine 1172.54 987.43 101.96 94.95 55.00 185.38 172.64 

Methionine+ 

cystine 
415.16 373.78 36.10 35.94 35.00 103.14 102.69 

Threonine 507.97 449.17 44.17 43.19 40.00 110.43 107.98 

Tryptophan 172.51 157.77 15.00 15.17 10.00 150.00 151.70 

Phenylalanine 498.27 456.25 43.33 43.87 60.00 72.22 73.12 

 

Table 2. The content of mineral substances in the studied meal samples. 

 Microelements content, μg in 100 g of product 

Sample Iron Manganese Copper Selenium Zink 

Control 842.50 39.91 53.90 0.04 652.25 

Test 1008.00 36.63 83.20 14.81 779.50 

 

The table shows that the content of selenium, iron, copper, and zinc is significantly 

higher in the products obtained with the addition of wheat germ. Due to the enriched 

composition and high iron content, the developed combined meat-vegetable product is 

recommended for use in the diet of athletes, pregnant and nursing women. 

Consequently, the purposeful development of combined food products makes it possible 

to create recipes for dishes and culinary products with an enriched component composition 

and desired properties. A correctly selected component and nutrient composition makes it 

possible to produce food products for functional, specialized and therapeutic and preventive 

nutrition. 

4 Conclusion 

The digitalization of world markets provides prerequisites for the creation of many newest 

software products. They are used by technologists for the development of recipes for 

functional and preventive food products, raising food production to a new quality level. 

Only with the help of modern software one can quickly select and adjust the diet for 

various population groups, taking into account their national and regional characteristics. 

One of the most promising ways to create food products with desired properties is to use 

the computational method for optimizing the amino acid rate of finished food products. 

This method was used to create a recipe for the combined culinary product “Chicken 

Souffle” with wheat germ. The developed product was found to have high amino acid score 

rates for almost all essential amino acids. Lysine, tryptophan, isoleucine, and leucine have 

high AAS rates, which vary in the range of 185-113%. Phenylalanine is the limiting amino 

acid. 

The developed recipe allows one to get a ready-made enriched product and eliminate 

the deficiency of such essential micronutrients as iron and selenium. 

Thus, modern developments of specialists in the field of nutrition have to be taken into 

account when modeling new types of multicomponent products for specialized and 

functional purposes. Such developments together with IT technologies, will significantly 
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improve the adjustment of diets for various population groups, taking into account the 

available raw materials. 

Based on the latest research, having a stock of basic and auxiliary raw materials, it is 

possible to produce high quality finished products with minimal costs, which will be 

competitive in the world market. 
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