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Proper nutrition can give us health, longevity and beauty. It assumes that the body regularly needs the 

necessary amount and many nutrients such as proteins, carbohydrates, fats, water, minerals, vitamins should be 
supplied in optimal proportions. In Kazakhstan, wheat is industrially produced only millet and semi-artisanal 
products such as "tari", "talkan" and "zhent" are produced. And wheat is an ideal product that can be attribut-
ed to the right raw materials, since the fact that it does not contain gluten, the raw materials are rich in B vita-
mins and protein. The research and development of the technology of the national cereal product talkan, creates 
an opportunity to expand the range of products, enrich the food market and the consumer's diet with a new ce-
real product rich in irreplaceable components, and developed taking into account forgotten original traditions 
and national culture. The analysis was carried out in the laboratory of Almaty Technological University. The 
calculated part of the finished product was analyzed to determine the chemical composition, the content of micro 
and macroelements. We have developed the technology of PN Talkan preserving all the useful properties. At the 
stage of approval of regulatory and technical documents for the production of PN Talkan. In this research work, 
the traditional product was improved in a new, most useful format. The technology of low-calorie millet talkan 
has been developed. 

 
Keywords: wheat, talkan, millet, proper nutrition, lactose, buckwheat milk powder. 

 
ТАРЫДАН ЖАҢА ӨНІМ ДАЙЫНДАУ 

 
1Ш.Ы. КЕНЕНБАЙ, 2И.И. БАДМАЕВА, 1Ж.Р. СОВЕТҚАЛИЕВА  

 
(1«Алматы технологиялық университеті» АҚ, Қазақстан, 050012, Алматы қ., Төле би к-сі, 100.  

2 «Шығыс-Сібір ҰлттықТехнология және Басқару Университеті», Бурятия, 670033,  
Ключевская к, 40B, Улан-Удэ) 

Автор-корреспонденттің электрондық поштасы: sh.kenenbai@atu.kz* 
 
Қазақстанда тарыдан өнеркәсіптік жолмен тек тары өндірілсе, жартылай қолөнер әдісімен 

«таре», «талқан», «жент» сияқты өнімдер шығарылады. Ал тары - дұрыс шикізатқа жатқызуға 

болатын тамаша өнім, өйткені оның құрамында глютен жоқ, шикізат В тобының дәрумендері мен 

ақуызға бай. Талқан ұлттық дәнді дақылдарының технологиясын зерттеу және әзірлеу, өнім 

ассортиментін кеңейтуде, азық-түлік нарығы мен тұтынушы рационын жаңа дәнді дақылдармен 

байытуда алмастырылмайтын құрамдас бөліктерге бай өнім және ұмытылып бара жатқан төл 

дәстүрлер мен ұлттық мәдениетті ескере отырып жасалуында. Талдау Алматы технологиялық 

университетінің зертханасында жүргізілді. Дайын өнімнің есептелген бөлігі химиялық құрамын, 

микро және макроэлементтердің құрамын анықтау үшін талданды. Біз барлық пайдалы қасиеттерін 

сақтай отырып, PN Talkan технологиясын әзірледік. PN Talkan өндірісінің нормативтік-техникалық 

құжаттары бекіту сатысында. Бұл зерттеу жұмысында дәстүрлі өнім жаңа, ең пайдалы форматта 

жетілдірілді. Төмен калориялы тары талқанның технологиясы жасалды. 
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Правильное питание способно подарить нам здоровье, долголетие и красоту. Оно предполагает, 

что организм регулярно нуждается в необходимом количестве и в оптимальных соотношениях 
многих питательных веществ, таких как, белки, углеводы, жиры, вода, минеральные вещества, вита-

мины. В Казахстане из проса промышленным способом вырабатывают только пшено и полукустар-

ными способами производят такие продукты как «тары», «талкан» и «жент». А пшено – это 

идеальный продукт, который можно отнести к правильному сырью, так как тем, что в нем нет 

глютена, сырье богато витаминами группы В и белком. Исследование и разработка технологии наци-

онального крупяного продукта талкан, позволяет расширить ассортимент выпускаемой продукции, 

обогатить продовольственный рынок и рацион потребителя новым крупяным продуктом, богатым 

незаменимыми компонентами, и выработанным с учетом забытых самобытных традиций и нацио-

нальной культуры. Анализы проводились в лаборатории Алматинского технологического универси-

тета. Расчетную часть готового продукта анализировали на определение химического состава, со-

держания микро- и макроэлементов. Нами разработана технология PN Talkan с сохранением всех по-

лезных свойств. Нормативно-техническая документация на производство PN Talkan находится на 

стадии согласования. В данной научно-исследовательской работе совершенствовался традиционный 

продукт в новом, наиболее полезном формате. Разработана технология низкокалорийного талкана из 

пшена.  
 
Ключевые слова: пшено, талкан, просо, правильное питание, лактоза, гречневое сухое 

молоко.  
 
Introduction 
Millet is the most common type of cereal. 

In the market, wheat occupies the fifth place in 
terms of consumption after rice, buckwheat, oat-
meal and peas. And in terms of taste and nutrition-
al advantages, millet ranks first among cereals, is 
also the most nutritious and less allergenic. 

According to the place of origin, wheat 
can be of different varieties. It is divided into 
three grades: the highest, the first, the second. 

In terms of fat content, only oatmeal is 
ahead of millet, and in terms of protein content it 
surpasses rice and barley. But 100g of the product 
is biologically 3.5% fat, 3.25% ash, 13.8% protein, 
19.9% carbohydrates, 8.67% water. Wheat is rich 
in vitamins, especially B vitamins and amino ac-
ids, starch, fiber and minerals. In particular, the 
composition contains thiamine, nicotinic acid, fo-
lic acid, vitamins B6, B2, B3 and biotin [1]. 

By origin, millet – shingle represents 
whole grains, but in the process they are cleaned 
of flower films. 

Light bitterness and characteristic shine - 
this is the feature of the grain, because of this 
characteristic it is rarely used in the preparation 

of cereals. With the help of special grinding or 
crushing, wheat is cleaned from flower films, 
partly from fruit and seed shells. Such wheat 
does not shine like millet shingles, but has a 
bright yellow color. And this property allowed it 
to cook faster than normal, and it is ideal for 
cooking casseroles and porridges. A by-product 
from millet processing is also used - millet 
crushed. Due to the crushed kernels, it cooks 
very quickly. From dark wheat, crumbly por-
ridge is obtained, and from light on the contrary. 

The nutritional value wheat is very high, 
during cooking the volume increases 6-7 times [2]. 

Millet in the future will play an important 
role in ensuring food security not only in Afri-
can and Asian countries, but also in Kazakhstan. 
Cereals obtained from millet have high nutri-
tional value and good taste qualities, it is also 
added to various flour, meat and dairy products. 

Traditional millet foods and beverages are 
produced and consumed by the inhabitants of 
Africa, India, China, Eastern Europe and Eura-
sia. Porridge, tortillas, soft drinks, alcoholic 
beverages, snacks and various seasonings are 
prepared from millet [3]. 
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Millet can be used as an alternative product 
to control weight and reduce the risk of developing 
chronic diseases such as diabetes mellitus [4]. 

According to the conclusion of the literary 
review, the Kazakh national cereal product talkan 
is a good basis for the production of instant food 
concentrates. It has a shortened duration of bring-
ing to full readiness or it can be eaten independent-
ly, in some cases mixed with flavoring additives. 

The purpose of this work is to develop the 
technology of a national cereal product of high 
quality. 

To achieve this goal, the following tasks 
were defined: 

• Sorption properties of millet have been 
studied and the optimal solution of the techno-
logical process has been determined; 

• Studies have been conducted to improve 
the overall nutritional and sensory characteris-
tics of food; 

• Quality analyses of the received prod-
ucts were carried out; 

• Formulations based on talkan have been 

developed, regulatory documents (patents) have 

been approved and cost-effectiveness assess-
ments have been carried out. 

The problem of the study is that the pro-
duction technology of the finished consumed 
talkan contains sugar, which in turn is contrain-
dicated for people suffering from diabetes. 

The way to solve this problem is to re-
place granulated sugar with stevia. Stevia is a 
sweetener, does not increase blood sugar levels 
due to the low carbohydrate content of the com-
position (0.1g per 100g of the product). 

The practical significance of this research 
work lies in the fact that the production of this 
product under study from millet will create a 
product that meets the requirements of the mod-
ern consumer. 

Crushed talkan itself, as a raw material, is 
a 100% natural product. It has no sugar, addi-
tives and preservatives. This is not a dietary 
supplement, but a full and healthy meal. 

Millet contains: proteins, carbohydrates, 
zinc, magnesium, iron, calcium, copper, seleni-
um, as well as dietary fiber.

 
Table 1 – Nutritional value of wheat. 

 
Product 
name 

Content in 100g, % Energy value 
100g, kcal 

Wheat Proteins Fats Carbohydrates Water 162,93 
5,88 1,50 33,58 7,77 

 
Table 1 shows the indicators of the nutritional value of wheat per 100g of product. 
 
It has been established that technological 

and hydrothermal millet processing, soaking, 
fermentation and malting affect the content of 
phyto chemicals and their antioxidant activity of 
cereals is proposed. An innovative method [5], 
and degreasing and hydrothermal treatment of 
millet affect the phenolic content and antioxi-
dant potential of the grain. Millet-like cereals 
have beneficial health-improving properties, in 
particular antioxidant activity [6]. 

There are a variety of millet products, in-
cluding porridge, tortillas, steamed and rice 
products, soft drinks, alcoholic beverages (beer, 
wine and alcohol), snacks and spices [7]. 

Materials and methods 
Production of PN Talkan using specially 

selected millet. 
For the development of Talkan PN, specially 

selected wheat with a special cleaning and crushing 
technology was chosen as the object of research. 

Technological process of grain peeling: 
At the beginning of the process, the millet 

goes through primary processing. Fried until me-
dium golden brown on the appropriate equipment. 

When wheat is fried at 160C for 15-20 
minutes, the grain peeling coefficient is much 
lower compared to non-fried grains by 3.1-
3.6%. These indicators are within the recom-
mended peeling rate. If the temperature is in-
creased during the peeling process, the duration 
of the peeling coefficient treatment is signifi-
cantly reduced below the recommended norm. 

Studies have shown that some varieties of 
millet wheat may be suitable for fresh pasta, but 
quality improvement is provided by optimizing 
the formulation or processing [8]. 

During the production of talkan, grains of 
various cereals (wheat, barley, etc.) are subject-
ed to heat treatment with subsequent grinding. 
The grains are cleaned from foreign impurities, 
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heat treated (10 minutes at a temperature of 
1500C), cooled, crushed (0.25-0.7 mm). To re-
duce the duration of heat treatment, the grains 
are first crushed, and then fried [9]. 

This leads to a tighter fit of the color 
films to the core after intensive heat treatment. 
The minimum peeling coefficient at a tempera-
ture of 190C for 30 minutes is 90.3%, compared 
with the norm, it is 4.7% lower. 

It is investigated that it is impossible to 
obtain a whole grain kernel when peeling. Its 
content decreases from 3.62% to 0.07% due to 
an increase in the intensity of frying. 

Temperature from 160C (15 minutes) up 
to 200C (45 minutes). At a temperature of 180 
or 190C with 45 minutes, the flour content 
reaches maximum values. This means that the 
degree of change in the mechanical properties of 
millet is proportional to the degree of tempera-
ture change [10]. 

The next process is the grinding process. 
Crushed wheat is called "talkan". In a 

separate container, 30 g of ready-made talkan, 
10 g of buckwheat milk powder, 2 g of stevia 
and 0.1 g salt are added. Thoroughly mixed. 
Add the finished portion to a special eco cup, 
250g in size. 

Studies on the indicators of quality, pro-
tein, fats and carbohydrates of products were 

carried out in the laboratories of the Almaty 
Technological University. 

Research results and their discussion 
During the execution of all the tasks of 

the research work, several analyses were carried 
out at the ATU University. Patents and literature 
sources on the topic of millet and millet were 
analyzed. 

Production technology of PN – Eco 
Talkan: 

Grain processing for talkan production 
was carried out in the following sequence: 

• Cleaning of grain from impurities on a 

sieve with a diameter of 2 – 3 mm; 
• Obtaining good-quality grains by the 

descent of a sieve with a diameter of 1.5 mm; 
• Grinding of grain to the size of 1 mm; 2 

mm; 3 mm; 4 mm; 5 mm; 
• Heat treatment of grain grinding prod-

ucts in a convective dryer at temperatures of 
150C; 160C; 170C; 180C; 200C with an expo-
sure of 15 to 50 minutes; 

• Cooling of the resulting talkan to a tem-
perature not exceeding the ambient air tempera-
ture by more than 6 – 8C. 

The ingredients described in the recipe 
were selected. 

The formulation and technology of which 
is given in Table 2.

 
Table 2 – Formulation of PN Talkan. 

 
Names of components Net weight, g per 42g of product 

Wheat 30 
Buckwheat milk powder 10 

Stevia 2 
Salt 0,1 

Output 42 
 

Table 2 shows the required amount of ingredients per serving of the product. 
 

Table 3 – Nutritional value of PN Talkan. 
 

Product name 
Product 

weight, g 

Content of components in the product, g 
EC, 
kcal Pro-

teins 
Fats Carbohydrates 

Prototype of 
Talkan from wheat 

100 10,2 1,3 67,7 428,6 

PN – Eco Talkan 100 7,57 0,78 42,3 
303,8

7 
 
According to Table 3, it was found that 

the nutritional value of PN – Eco Talkan is 
equal to the following indicators: proteins-7.57 

g; fats-0.78 g; carbohydrates-42.3 g and energy 
value-303.87 kcal per 100 g of the product. 

The nutritional value of the prototype – 
wheat Talkan is equal to the following indica-
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tors: proteins-10.2 g; fats-1.3 g; carbohydrates-
67.6 g and energy value-428.6 kcal per 100 g of 
the product. 

Comparing these results, it can be con-
cluded that PN – Eco Talkan contains a small 

amount of carbohydrates compared to the proto-
type. This study means that the product is usable 
for people who want to stick to proper nutrition. 

 

 
 

Figure 1. Vitamin content in the product, (mg%) 
 
The amount of vitamins in the product 

according to Figure 1,%: 
Vitamin A – 0.003%; vitamin E – 5.1%; B6 

– 1.12%; B1 – 7.66%; PP – 6.28%; B5 – 4.75%; 
B2– 0.15%. 

 

 
 

Figure 2 – The content of macronutrients and trace elements, mg/% in the product 
 

In Figure 2 in the diagram, the indicators 
of macro-microelements in the product are cal-
culated. The largest indicators are: Cu – 22.2%; 
Mn – 14.6%; Fe – 6.8%.  

The composition of the product is very rich 
in macro - and microelements. Due to this, it is 

recommended to consumers as a very digestible 
and nutritious product. Due to the fact that one-
day energy is well absorbed by our body, consum-
ers feel very cheerful during the day.

 

 
 
Figure 3 – The content of MNFA (Monounsaturated fatty acids), PUFA (Polyunsaturated fatty acids), EFA (Essen-
tial fatty acids), % 
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Figure 3 shows the content of MNFA, PUFA, and EFA in the product. The diagram shows that the content of vari-
ous fatty acids is significantly less. 

 

 
 

Figure 4 – Amino acid rate indicators, % 
 
Figure 4 shows the result of the amino 

acid rate indicators. The result shows that the 
amino acid rate of Valine is 106.4%; Leucine is 
128.1; Tryptophan is 100% and Phenylalanine is 
131.1. These indicators mean that the developed 

product contains a sufficient amount of amino 
acids for the daily norm. 

According to the parameters of the talkan 
PN, the physico-chemical parameters of the 
finished product were shown in Table 4. 

 
Table 4 – Physical and chemical parameters of Talkan PN, %. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Based on the results of the research of this 

scientific work, we have created a product that 
meets all the requirements of a healthy diet, for 
modern consumers, including people with high 
blood sugar, and for those who keep a health-
improving diet, and this product will help im-
prove the body. 

Conclusion 
In the process of researching the devel-

opment of PN Talkan technologies, a thorough 
study was carried out, an individual approach 
was made to each ingredient, a series of anal-
yses were carried out to determine the quality 

indicators of the product. The analysis was car-
ried out in the laboratory of Almaty Technolog-
ical University. The calculated part of the fin-
ished product was analyzed to determine the 
chemical composition, the content of micro and 
macroelements. We have developed the tech-
nology of PN Talkan preserving all the useful 
properties. At the stage of approval of regulato-
ry and technical documents for the production 
of PN Talkan. 

 
 
 

Physico-chemical parameters, % 
Mass fraction of proteins 10,17± 0,15 

Mass fraction of fats 1,14± 0,02 
Mass fraction of carbohydrates 67,45±1,01 

Mass fraction of ash content 1,56±0,02 
Mass fraction of starch 51,89±0,77 

The mass fraction of fiber 5,04±0,07 
Dry matter content 89,86±1,34 

Mineral elements, % 
Calcium 9,27±0,13 

Carbohydrate composition, % 
Sucrose 4,45±0,05 
Maltose 1,14±0,03 
Glucose 3,55±0,05 
Fructose 0,95±0,02 
Lactose Not detected 
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