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 ABSTRACT 
The article reflects the main indicators of the chemical composition of 
American and Russian soybean species seeds. In 2019 y., field 
experiments and research have been carried out in the conditions of Chui 
Valley. Nowadays it is considered that soybean - major source of plant 
protein and it occupies a leading position in the production of vegetable oil 
in world production. Its biochemical composition of seeds is rich and 
varied depending on the species. In the course of the research, we studied 
the biological and morphological characteristics of the tested soybean 
species. At the end of its growing season and physiological ripeness, a crop 
was harvested from these species - Emerge 2t29, Emerge 2282, Slavia, 
Vilana, Ultra. The number of proteins, lipids, and carbohydrates, as well as 
the qualitative composition of these groups of substances in soybean seeds, 
vary significantly depending on the varietal characteristics and cultivation 
conditions of the crop. After researching and comparing, we can conclude 
that American species are superior to others in protein content, and 
Russian varieties are superior in fat content in seeds. In this connection, it 
can be recommended to local agronomists to cultivate it in large volumes, 
considering with the conditions. 
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Introduction. 
Among legumes, the most valuable in terms of protein content is fodder beans, where seeds 

contain up to 30-35% protein often. The high nutritional value of beans also lies in their increased 
productivity, which is expressed in high yields. 

It is known that soybean belongs to the legume family (Fabaceae), which is characterized by a high 
content of proteins in the seed and green mass. These plants have nodules on their roots. Legumes have the 
property of being in symbiosis with nodule bacteria, which can fix nitrogen from the air. After all, soybean 
is influenced by soil and other factors and has a variety of variability in protein accumulation.  

The biological value of legumes as food and fodder crops is indicated by the high (22-40%) 
protein content in the seeds, depending on the crop variety. Legumes are dicotyledonous plants. The 
seeds of leguminous plants do not have a spare nutrient tissue (endosperm) characteristic of cereals. In 
soybean, endosperm residues in the mature state are preserved and distinguishable. Cotyledons contain 
reserve substances - starch, proteins, and fats [1]. 

Legumes are high in essential amino acids. The protein contained in soybean seeds is similar 
in chemical composition to animal proteins. Soybeans contain 38.4% protein, and 18.6% fatty oil. The 
aminoacidic composition of soybean protein is close to the mixture of meat amino acids, that’s why it 
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is called vegetable meat. The soybean composition contains high-grade proteins with a complete and 
nutritional value as high as that of proteins of animal origin. 

Beans - valuable vegetable, fodder, and green manure crop. Among vegetable crops, they are 
leading in terms of protein and amino acid content. Bean protein is as valuable as meat protein [2]. 

Purpose of the study: compare the indicators of the biochemical composition of seeds of 
American and Russian soybean species. 

Materials. The research was carried out in 2019 in Kant city of Chui Valley, from April to 
October. For the field experiment, American species were taken - Emerge 2t29, Emerge 2282 and 
Russian species - Slavia, Vilana, Ultra.  

Methodology. These soybean species were sown by randomization. Agrotechnical methods and 
sowing dates were chosen to take considering with conditions of Chui valley, where the predecessor of 
soybean was a vegetable crop. At the end of the physiological ripeness of the plant and the maturity of the 
seeds, a crop was harvested from the experimental plot. After that, soybean seeds were used to determine 
some important parameters of the chemical composition. For it, the mass fraction of moisture was 
determined by the "Express - method using the analyzer Sartorius Germany MA - 150". Protein content in 
seeds was determined by using the express method on an Inframatic8600 infrared analyzer from Perten 
Instruments AB, Sweden; fats were also determined by using the express method on an Inframatic8600 
infrared analyzer from Perten Instruments AB, Sweden. 

The discussion of the results. Proteins are the main form of nitrogen-containing compounds in 
mature soybean seeds. For part of extractive nitrogenous substances accounts for 15-20% of total nitrogen, 
and the insoluble residue is no more than 5%. A feature of soybean proteins is a high concentration of 
lysine (an average of 6 g per 100 g of protein) - an essential amino acid, the deficiency of which is found in 
most vegetable proteins [3]. During the growing of this plant culture, all species (American and Russian) 
were sown under the same conditions and dates. Our studies have shown that Emerge 2282, and 2t29 have 
9.3 - 9.4% moisture, and the protein content is 39.7 - 39.8%. Along with these, species from Russia were 
brought for growth. The data we received indicate the difference between the same indicators. For instance, 
in such species, Slavia, Ultra, Vilana the percentage of moisture varies from 7% to 10.5%, and the 
percentage of proteins is 36.9% - 38.7% (table №1). 

 
Table 1. The most important indicators of the biochemical composition of soybean seeds 
 

American soybean species seeds 

Soybean Moisture content, 
% 

Protein content, 
% Fats, % 

Emerge 2282 9,3 39,7 11,9 

Emerge 2t29 9,4 39,8 12,1 
Russian soybean species seeds 

Soybean Moisture content, 
% 

Protein content, 
% Fats, % 

Slavia 10, 5 38,7 15,1 

Ultra 7, 0 36,9 18,2 

Vilana 8, 7 37,3 14,3 
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A secondary indicator is a fat content in soybean seeds. Fats are an energy material. Vegetable 
fats are called oils. Soybean is not only a source of protein but also oil, the seed of which contains 16-
27%. Due to a large number of soybean seed production, soybean oil is assigned a leading position in 
the world production of vegetable oils - 32,8%. Lipids are insoluble in water and the components of 
the cell are extracted by solvents. In our studies, the average fat content in American was 12%, and in 
Russian 15.6%. Comparatively, according to Petibskaya V.S. data in American soybean species seeds 
lipids take 22.1%, and in national local seeds 24.3% [4]. 

 
Conclusions.  
The amount of proteins, lipids, and carbohydrates, as well as the qualitative composition of 

these groups of substances in soybean seeds significantly, fluctuates depending on the varietal 
characteristics and cultivation conditions of the crop. Our data indicate different indicators of the 
biochemical composition of soybean seeds depending on the species. After researching and 
comparing, we can conclude that American species are superior to others in protein content, and 
Russian species are superior in fat content in seeds. Since, first of all, protein is the main source of 
vegetable protein, foreign (American) species can be offered to agronomists for cultivation and 
distribution in large volumes throughout the republic. 

 
REFERENCES 

 
1. Е.Д. Казаков, В.Л. Кретович. (1989, с.18-19).  Биохимия зерна и продуктов и его переработки. 

Москва.  
2. К.Г. Магомедов, Вологирова Ж.М. (2021). Кормовые бобы высокобелковая кормовая культура. 

Монография. 
https://fictionbook.ru/author/k_g_magomedov/kormovyie_bobyi_vyisokobelkovaya_kormova/read_online.
html?page=4  

3. Соя (1984. – стр.73). Под ред. доктора с.–х. наук Ю.П. Мякушко, кандидата. c.– х. наук В.Ф. 
Баранова. Всесоюз акад. c.- х. наук им. В.И. Ленина – М.: Колос. 

4. Петибская В.С.( 2012. – 81 с.). Соя: химический состав и использование. Под редакцией академика 
РАСХН, д – ра с/х наук В.М. Лукомца. – Майкоп: ОАО «Полиграф–ЮГ». 


