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Modern problems of the food industry in Kazakhstan are considered. To solve these problems, a recipe for 

new meat chopped semi-finished products using dietary fiber has been developed. The analysis of physical and 

chemical indicators of samples of cutlets for fast food presented on the market of Kazakhstan was carried out. When 

comparing the mass fractions of protein in semi-finished meat products, an increase in the amount of protein was 

revealed when soy texturate has added. The relevance of the scientific article is that the meat industry is considered a 

strategic direction of the agricultural sector of the economy of the Republic of Kazakhstan, which is part of the food 

security system. One of the main tasks set before the researcher was to choose the best proportion of soy texturate in 

the minced meat semi-finished product. The article provides an organoleptic evaluation of the control and experi-

mental samples, on the basis of which a choice was made regarding the percentage of replacement of minced meat 

with soy texturate. 
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ЕТТІ ӨСІМДІКТІ КОТЛЕТТЕРДІҢ ЖАҢА ТҮРІН ЖАСАУ  
  

1Ш.Ы. КЕНЕНБАЙ*, 2Н.В. ГОРНИКОВ, 1В.В. ЕМЕЛИНА  
 

(1АО «Алматы технологиялық университеті», Казахстан, 050012, г.Алматы, ул. Толе би, 100,  
2Кемеров Университеті, Ресей, 650000, Кемерово қ., Красная к-сі, 6) 

Автор-корреспонденттің электрондық поштасы: sh.kenenbai@atu.kz* 
 

Қазақстанның тамақ өнеркәсібінің заманауи мәселелері қаралды. Осы мәселелерді шешу үшін 

тамақ талшықтарын қолдана отырып, жаңа кесілген жартылай фабрикаттарға арналған рецепт 

жасалды. Қазақстан нарығында ұсынылған фаст фудқа арналған котлет үлгілерінің физикалық-

химиялық көрсеткіштеріне талдау жүргізілді. Ет жартылай фабрикаттарындағы ақуыздың массалық 

үлесін салыстыру кезінде оларға соя тектурасын енгізу кезінде ақуыз мөлшерінің жоғарылауы анық-

талды. Ғылыми мақаланың өзектілігі ет өнеркәсібі азық-түлік қауіпсіздігі жүйесінің бөлігі болып 

табылатын Қазақстан Республикасы экономикасының аграрлық секторының стратегиялық бағыты 

болып саналады. Зерттеушінің алдына қойылған негізгі міндеттердің бірі ет туралған жартылай 

фабрикат құрамындағы соя құрылымының ең жақсы пропорциясын таңдау болды. Мақалада бақылау 

және тәжірибелік үлгілердің органолептикалық бағасы келтірілген, оның негізінде тартылған етті соя 

құрылымына ауыстыру пайызына қатысты таңдау жасалды. 
 

Негізгі сөздер: тартылған сиыр еті, соя құрылымы, туралған жартылай фабрикаттар, 

фаст-фуд, ет өнеркәсібі. 
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Рассмотрены современные проблемы пищевой промышленности Казахстана. Для решения этих 

проблем разработана рецептура новых мясных рубленных полуфабрикатов с использованием пищевых 

волокн. Проведен анализ физико-химических показателей образцов котлет для фаст-фуда, представлен-
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ных на рынке Казахстана. При сравнении массовых долей белка в мясных полуфабрикатах выявлено уве-

личение количества белка при вводе в них соевого тектсурата. Актуальность научной статьи заключа-

ется в том, что мясная промышленность считается страктегическим направлением аграрного сектора 

экономики Республики Казахстан, которая является частью системы продовольственной безопасности. 

Одной из основных задач, поставленных перед исследователем, являеется выбор наилучшей пропорции 

соевого текстурата в составе мясного рубленного полуфабриката. В статье приведена органолептичская 

оценка контрольного и опытного образцов, на основе которой был сделан выбор относительно процента 

замены мясного фарша на соевый текстурат. 

 
Ключевые слова: фарш говяжий, соевый текстурат, мясные рубленные полуфабрикаты, 

фаст фуд, мясная промышленность. 

 

Introduction 

The pandemic 2019-2021 significantly af-

fected the food industry in Kazakhstan. Before the 

pandemic, up to 19,000 restaurants, bars, and 

cafes operated in Kazakhstan. At the moment, 

about 60% of them have suspended their activi-

ties, and 20% have closed. At the same time, it 

should be noted that about 950 new public cater-

ing enterprises appeared on the market during the 

pandemic, according to the Bureau of National 

Statistics of the Agency for Strategic Planning and 

Reforms of the Republic of Kazakhstan [14]. 

When exiting the pandemic, the challenge 

facing catering establishments is consumer satis-

faction based on the “price-quality” principle, i.e. 

cost reduction while maintaining high consumer 

properties. Since one of the main products used in 

catering in Kazakhstan is meat, it is relevant to 

develop new semi-finished products and dishes 

based on this type of raw material. 

According to the FAO/WHO, by 2050 the 

consumption of meat and meat products should 

increase to 52 kg per capita [13]. An increase in 

cattle production is expected, but the growth rate 

of agricultural production is much lower. Increas-

ing demand requires an increase in meat produc-

tion worldwide by two hundred million tons. At 

the same time, this increase will require the inten-

sification of the use of land and water resources, it 

will definitely be accompanied by the aggravation 

of existing and the formation of new environmen-

tal problems. 

The meat industry is one of the leading sec-

tors of Kazakhstan's economy in the field of mate-

rial production, and the development of the meat 

industry depends on the full diet of the population 

with products such as meat and semi-finished 

meat products as well as dairy products. The aim 

is to guarantee the quality and safety of the meat 

products. The production of meat products con-

sists of a chain of numerous divisions, from the 

production of raw materials for food and food to 

the sale itself, including equipment used, packag-

ing materials, preservatives, additives, etc. All 

links in the structure of meat and meat products 

are interconnected, which helps to ensure the 

quality of these products. In Kazakhstan, the pro-

duction and consumption of meat and meat prod-

ucts is associated with the ethnic characteristics of 

the diet of its inhabitants. 

One of the solutions to this problem in the 

scientific direction is the development of com-

bined food products, for example, meat and vege-

table semi-finished products. The result can be not 

only a reduction in cost, but also an improvement 

in the consumer properties of finished products. 

Thus, one of the more common types of vegetable 

raw materials is soybean - a legume of world im-

portance, which has a high content of complete 

protein. Soy proteins are highly nutritious and 

digestible; the digestibility index of soy protein is 

close to the digestibility of cow's milk and is at the 

level of 91-96% [1-3]. 

According to the Agency for Strategic 

Planning and Reforms of the Republic of Kazakh-

stan, the Bureau of National Statistics, for the first 

quarter of 2021 in Kazakhstan, the consumption 

of meat and meat products amounted to 20.5 kg 

per capita, which is 1.9 kg more compared to the 

same period last year [14] . This indicates the de-

mand for meat products in the food market and 

the feasibility of expanding the range. Currently, 

insufficient intake of essential substances with 

food is a problem in all civilized countries. Bridg-

ing the gap between protein intake and its actual 

need can be achieved through the use of various 

soy-containing food additives in the formulation 

of meat products as new sources of protein for 

human nutrition [4]. 

To obtain a new type of cutlets with the ad-

dition of a vegetable component, it is necessary to 

consider the existing cutlets used for fast food. 

Meat and meat products are the most valua-

ble food products, so it is extremely important not 

only to preserve their original properties, but also 

to improve them during technological processing. 
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From animal proteins in the human body, 

substances are synthesized that promote the pro-

duction of neurotransmitters serotonin, dopamine, 

epinephrine and norepinephrine, which have a 

beneficial effect on the central nervous system. 

The development of recipes for semi-

finished products from minced meat, involving 

the replacement of part of the raw materials with 

vegetable additives, is a promising way to solve 

the problem of increasing the availability of meat 

products, expanding their range and increasing 

nutritional value. 

Materials and research methods 

The object of the study was beef cutlets of 

different brands of fast food in Kazakhstan. A cut-

let with soy texturate served as a control; a meat 

cutlet used in public catering establishments of the 

Kazakhstan market served as a control. 

Laboratory research methods were used in 

the experiment. When determining the physico-

chemical parameters of control and experimental 

samples, the content of protein and fat was deter-

mined according to state standards 25011 - 2017 

and 23042 - 2015; the content of carbohydrates 

was determined by the permanganate method 

Results and their discussions 

The basis of the new meat-and-vegetable 

cutlet for a burger was a cutlet, which is already 

used in the market of Kazakhstan. The composi-

tion of this cutlet includes minced beef , a mixture 

of five ground peppers, mustard powder, salt, liq-

uid smoke, vegetable oil of the first pomace. A 

complete technological map is given in the article 

of the international scientific research journal 

“Development of technology of chopped semi-

finished meat with the additation of soy texturate 

for fast food enterprises”. 

Minced meat for this cutlet is used in the 

ratio of 80/20, in which 80% lean meat and 20% 

body beef fat, this minced meat is produced by 

KazBeef LTD LLP, which has a food safety 

certificate FSSC 22000. 

The results of physical and chemical analy-

sis of the control sample of cutlets in raw and 

fried presented in tables 1,2. The mass of one 

cutlet is 0.1 kg. 

 
Table 1 - Physical and chemical parameters of the control and experimental raw semi-finished products 

 

Name of indicators, units of 

measurement 

Actual Control 

Sample Results 

Actual results of the 

experimental sample 

Mass fraction of protein,% 9.91±0.11 13.01±0.19 

Mass fraction of fat, % 11.08±0.15 14.38±0.18 

Mass fraction of carbohydrates, % 5.61±0.07 3.28±0.03 

 

From table 1 we can conclude that in the 

experimental sample there is 3.1% more protein 

than in the control sample, which indicates a 

positive effect of soy texturate on the composition 

of chopped semi-finished meat. 

 
Table 2 - Physical and chemical parameters of the control and experimental fried semi-finished products 

 

Name of indicators, units of meas-

urement 

Actual Control 

Sample Results 

Actual results of the 

experimental sample 

Mass fraction of protein,% 12.84±0.15 17.45±0.26 

Mass fraction of fat, % 13.14±0.19 15.04±0.16 

Mass fraction of carbohydrates, % 5.04±0.05 2.94±0.02 

 

Drawing a conclusion from Tables 1 and 2 

in the finished semi-finished meat product with 

the addition of soy texturate, the mass fraction of 

protein is also higher than in raw. The positive 

effect of soy texturate on the nutrient composition 

of semi-finished meat products is obvious. 

Figure 1 shows the moisture-binding capaci-

ty of cutlets to which soy texturate has been added.  

From figure 1 it follows that with an increase 

in the percentage of addition of soy texturate, the 

moisture-binding capacity of minced meat semi-

finished products increases. It can be concluded 

that meat minced semi-finished products will be 

more juicy, since the moisture-binding capacity 

affects the water retention during cooking. 

To develop a new type of meat-and-vege-

table patty, Rosstex soy texturate was used as a 

source of vegetable protein, which complies with 

State Standard 8057-95. 
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Figure 1 - Water-binding ability of chopped semi-finished meat products using soy texturate 

 

20% soy texturate by weight of minced meat 

was added to the control sample of cutlets. This 

ratio was the most optimal, studies of organoleptic 

indicators are shown in table 3. 

 
Table 3 - Organoleptic characteristics of the experimental and experimental sample of cutlets with the addition of soy texturate 

 

Product 

name 

Organoleptic evaluation according to 9 point system 

Colour Aroma Taste Juiciness The form Overall quality score 

Prototype 8 8.5 8.5 6 8 7.8 

experimental sample 

15% 7.5 8.5 8.5 6 8 7.7 

20% 8 8.5 8 7 8 7.9 

25% 8 7 6.5 7.5 6 7 

 

Analyzing the research results, it can be 

seen that the use of texturate has a positive effect 

on the amount of protein in cutlets. The scientific 

literature describes that soy proteins of extruded 

products have high fat absorption rates, which is 

apparently due to the fact that soy protein mole-

cules, along with hydrophilic ones, also have hy-

drophobic functional groups that are able to retain, 

capture and bind fat molecules. The absorbing 

capacity of granular texturate is 82%, this fact 

explains the increase in the proportion of fat in the 

experimental sample. 

The analysis of the yield of finished cutlets 

was carried out. Both samples of cutlets had a raw 

weight of 0.1 kg. After frying, the control sample 

of the patty had a weight of 0.068, and the exper-

imental one 0.074 kg. Conclusion is that cutlets 

with the addition of soy texsurate are economical-

ly viable. 

To understand the competitiveness of the 

new meat and vegetable cutlets in the market of 

Kazakhstan, physical and chemical studies of 

ready-made cutlets from various fast food restau-

rants were carried out. 

 
Table 4 - Comparative analysis of ready-made semi-finished meat products presented on the market of Kazakhstan 

 

Physical and chemical indicators Cutlet sample number 

1 2 3 Experimental cutlet 

Mass fraction of protein, % 17.12 ± 0.22 12.1 ± 0.19 14.28 ± 0.16 17.45±0.26 

Mass fraction of fat, % 23.69 ± 0.18 9.3 ± 0.05 9.08 ± 0.05 15.04±0.16 

Mass fraction of carbohydrates, % 2.34 ± 0.03 2.5 ± 0.03 2 ± 0.03 2.94±0.02 

 

According to table 4, it can be seen that the ex-

perimental cutlet is superior to other samples in terms 

of the amount of protein. In terms of fat content, sam-

ple number 1 outperformed the other samples. 
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It is described in the scientific literature that 

soy proteins of extrusion products have high fat 

absorption capacity, which is obviously explained 

by the fact that soy protein molecules, along with 

hydrophilic ones, also have hydrophobic function-

al groups that are able to hold, capture and bind 

lipid molecules. The fat absorption capacity of 

texturate in the form of granules is 82%, i.e. the 

maximum amount of absorbed oil per 1 g of tex-

turate in the form of granules is 0.82 g. This fact 

explains the increase in the percentage of fat in 

experimental samples. 

It can be concluded that the experimental 

cutlet is superior in terms of protein. 

For a broader understanding, studies of the 

amino acid composition presented in Figures 2 

and 3 were carried out. 

 

 
 

Figure 2 - Amino acid composition of the control sample of fried 

 

 
 

Figure 3 - Amino acid composition of the control sample of fried 
 

According to the figures, it can be conclud-

ed that in the experimental sample, arginine is 

0.387% more, lysine is 0.056% more, glycine is 

0.577% more, alanine is 0.457% more. Based on 

this, we can conclude that the experimental sam-

ple of the cutlet has a positive effect on the amino 

acid composition of the cutlet, supplementing an-

imal protein with vegetable protein, which will 

make the human diet more balanced. 

Table 5 shows the data on the mass fraction 

of moisture in the experimental and control fried 

samples. 
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Table 5 - Comparative analysis of ready-made semi-finished meat products presented on the market of Kazakhstan 
 

Name of indicators, units of 

measurement 

Actual results of the 

control sample 

Actual results of the exper-

imental sample 

Mass fraction of moisture,% 43,84±0,05 45,79±0,08 
 

According to Table 5, it can be concluded 

that the mass fraction of moisture is greater in the 

experimental samples than in the control ones. 

The mass fraction of moisture in finished products 

affects the output of products, since with an in-

crease in the moisture content in manufactured 

products, their output increases. 

Conclusion 

As a result of the research, it was found that 

the introduction of soy texture into a meat patty 

for fast food has a positive effect on the 

physicochemical parameters and increases the 

moisture-binding ability of the semi-finished meat 

product. Also, meat and vegetable cutlets will 

have a positive impact on the market of semi-

finished meat products in Kazakhstan. Adding 

plant-based products to processed meats will help 

prevent the environmental catastrophe that the 

World Health Organization has declared.  
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