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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 devel oped 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 devel oped.
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Kazaxcmanoa mapuvloan oHepKacinmik jcoimen meK mapvl oHOIpince, yncapmulnail Kononep aodicimen
«mapey», «MAIKAHY, «HCEHM) CUAKMbL OHIMOEp Wbl2apbliadvl. An mapvl - OYpoic WIUKI3AMKA HCAMKbIZY2A
Oonamuln mamawia OHiM, OUMKEHI OHbIH KYPAMbIHOG 2/1I0MEH JHCOK, wiukizam B moovinviy 0apymenoepi men
akyvizea oau. Tankan yammulK 02HOI O0aKblIOAPLIHLIY, MEXHONOZUACHIH 3epmmey dHcoHe d3ipaey, OHIim
accopmumenmin Keneumyoe, A3blK-myJiiK HAPbIZbl MEH MYMbIHYULbl PAUUOHBIH JHCAHA O0IHOI 0aKblI0apMeH
Oaubimyoa anmMacmulpolIMAimoll Kypamoac 0eyikmepze 0ail OHIM JHCIHe YMLIMBLILIN 0APaA HCAMKAH MO
Jacmypaep meH YammolK mMa0eHuemmi eckepe omulpvin dcacanyvinoa. Tanoay Anmamuvl mexnoao2usnblK,
YHUgepcumeminiy 3epmxanacvlnoa xcypeizinoi. /laiivin onimuiy ecenmenzen 001i2i XUMUANLIK KYPAMbIH,
MUKPO JHCIHE MAKPOITeMEeHmMmePOiy, Kypamovli aublkmay yuiin manoanowt. biz éapavix naiioans Kacuemmepin
cakmaii omuipvin, PN Talkan mexnonozuacvin azipneodix. PN Talkan enoipiciniy Hopmamusemik-mexnuxkanvlx,
Kyorcammapul 6eximy camoicoinoa. byn sepmmey scymoicotnoa 0acmypai onim sncana, ey nandansvt popmamma
Jceminoipindi. Tomen xanopusanvt mapsl maaiKaHHbIH MEXHOI02UACHL HCACATODL.

Herisri ce3nep: Tapsbl, TATKaH, Tapbl, AYPbIC TAMAKTaHY, JAKT032, KAPAKYMBIK KYPFaK CYTIi.

158


https://orcid.org/0000-0002-0239-9110
https://orcid.org/0000-0002-7819-9617
https://orcid.org/0000-0002-8719-8544
mailto:Zhanar.szhv@icloud.com
mailto:sh.kenenbai@atu.kz

AJIMATBI TEXHOJIOTHSUIBIK YHUBEPCUTETIHIH Xabapubichl. 2022, N4,

PA3BPABOTKA HOBBIX TIPOJAYKTOB IUTAHUS U3 IIIIEHA
Y11 bI. KEHEHBAH, U. 1. BAIMAEBA?, JK.P. COBETKAJIMEBA *

YAO «AIMaTHHCKHI TeXHOJIOIHYecKNii yauBepcuTeT», Kazaxcran, 050012,
r.Aamarsl, yi. Tose 61, 100
2«Bocrouno-Cudupcknii F'ocynapersennniii Yuusepeuter Texnosoruii u Yupasenus,
Bypsitus, 670033, », ynuua Kinrouesckasi 40B, cTp. 1, Yaan-Yi3)
DIIeKTpOHHAs TI0uYTa aBTOpa-koppecmnonaenta: sh.kenenba @atu.kz*

Ilpasunvnoe numanue cnocooHo nodapume HAM 300p08be, 0o1201emue u Kpacomy. Ono npeononazaem,
YMO OP2aHU3M DPEYNAPHO HYHCOAemCA 6 HeoOX00UMOM Koluuecmee U 6 ONMUMAILHBIX COOMHOUWEHUAX
MHO2UX NUMAMENbHBIX 6eU{eCE, MAKUX KAK, 0eJIKU, Y21e800bl, HCUPbl, 6004, MUHEPATIbLHbIE 6eULECEa, GUMA-
munst. B Kazaxcmane u3 npoca npomwviiuieHHbIM CROCOOOM 6bIpAOAMBIEAIOM MOILKO RUIEHO U NOJYKycmap-
HbIMU CROCOOAMU RPOU3BO0AM MAKUe NPOOYKMbL KAK «MAapbvly, «MAIAKAH» U «Hcenmy». A nuieno — mo
uoeanvHvlii NPOOYKM, KOMOPbLL MOMHCHO OMHeCmU K RPAGUIbHOMY CbIPbIo, MAK KAK mMeM, Ymo 8 Hem Hem
2/1omena, coipve do2amo eumamunamu zpynnvl B u oenxom. Hecnedosanue u pazpadbomka mexnonozuu nayu-
OHANIbHO20 KPYNAHO20 NPOOYKMA MAIKAH, NO360JIA€m PACUUPUND ACCOPMUMEHM GbINYCKAEMOll NPOOYyKyuU,
obozamums nPOO0BONLCMEEHHBLI PHIHOK U PAUUOH ROMPeOumensn Ho8bIM KPYRAHLIM NPOOYKMOM, 602ambim
He3aMeHUMbIMU KOMROHEHMAMU, U 8bIPAOOMAHHBIM C YUEMOM 3d0bIMbIX CAMOOLIMHBIX MPAOUWUIL U HAUUO-
HanbHOU Kynbmypsl. AHAnu3bl NPOBOOUNUCH 8 N1abopamopuu AIMAMUHCKOZ0 MEXHOI02UYeCK020 YHUGepCu-
mema. Pacuemmnyio uacms 20mo6ozo npoOdyKma aHAIU3UPOBAIU HA ONpedeleHue XUMUUECK020 COCmasa, co-
0epaHcanus MUKpo- u makpodnemenmos. Hamu paspavomana mexnonozus PN Talkan ¢ coxpanenuem ecex no-
aesnvix ceoticme. Hopmamueno-mexnuueckan ookymenmayusn na npouszeoocmeéo PN Talkan naxooumcs na
cmaouu coznacoéanus. B oannoii nayuno-uccnedosamenvckoii pabome coeepuiencmeo8anca mpaouyuoHHolil
npOOYKm 8 HO80M, HauboNee none3nom opmame. Pazpabomana mexnonozus HU3KOKAIOPUIIHOZ0 MATIKARA U3
nuiena.

KaroueBble ciioBa: MIIEeHO, TAJIKaH, IMPOCO, IPABUJILHOC IIUTAHUE, JIAKT03a, TPEYHEBOE CYyX0€

MOJIOKO.
I ntroduction of cereals. With the help of special grinding or
Millet is the most common type of ceredl. crushing, wheat is cleaned from flower films,
In the market, wheat occupies the fifth place in partly from fruit and seed shells. Such wheat
terms of consumption after rice, buckwheat, oat- does not shine like millet shingles, but has a
meal and peas. And in terms of taste and nutrition- bright yellow color. And this property allowed it
a advantages, millet ranks first among ceredls, is to cook faster than normal, and it is ideal for
also the mogt nutritious and less allergenic. cooking casseroles and porridges. A by-product
According to the place of origin, wheat from millet processing is aso used - millet
can be of different varieties. It is divided into crushed. Due to the crushed kernels, it cooks
three grades: the highest, the first, the second. very quickly. From dark wheat, crumbly por-
In terms of fat content, only oatmeal is ridge is obtained, and from light on the contrary.
ahead of millet, and in terms of protein content it The nutritional value wheat is very high,
surpasses rice and barley. But 100g of the product during cooking the volume increases 6-7 times|[2].
isbiologically 3.5% fat, 3.25% ash, 13.8% protein, Millet in the future will play an important
19.9% carbohydrates, 8.67% water. Whest is rich role in ensuring food security not only in Afri-
in vitamins, especiadly B vitamins and amino ac- can and Asian countries, but also in Kazakhstan.
ids, starch, fiber and mineras. In particular, the Cereals obtained from millet have high nutri-
composition contains thiamine, nicotinic acid, fo- tional value and good taste qualities, it is aso
lic acid, vitamins B6, B2, B3 and biotin [1]. added to various flour, meat and dairy products.
By origin, millet — shingle represents Traditional millet foods and beverages are
whole grains, but in the process they are cleaned produced and consumed by the inhabitants of
of flower films. Africa, India, China, Eastern Europe and Eura-
Light bitterness and characteristic shine - sia. Porridge, tortillas, soft drinks, acoholic
this is the feature of the grain, because of this beverages, snacks and various seasonings are
characteristic it is rarely used in the preparation prepared from millet [3].
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Millet can be used as an dternative product
to control weight and reduce the risk of developing
chronic diseases such as digbetes 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;

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 creste a
product that meets the requirements of the mod-
ern consumer.

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

Millet contains: proteins, carbohydrates,
zinc, magnesium, iron, calcium, copper, seleni-

» Formulations based on talkan have been um, as well as dietary fiber.
developed, regulatory documents (patents) have
Table 1 — Nutritional value of wheat.
Product Content in 100g, % Energy value
name 100g, kcal
Wheat | Proteins Fats Carbohydrates | Water 162,93
5,88 1,50 33,58 7,77

Table 1 showsthe 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 cereds
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 alcohal), snacks and spices [7].

Materials and methods

Production of PN Talkan using specially
selected millet.

For the development of Takan PN, specidly
selected whest with a specia cleaning and crushing
technology was chosen asthe object of research.
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Technological process of grain pedling:

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 a 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 cereds (wheat, barley, etc.) are subject-
ed to heat treatment with subsequent grinding.
The grains are cleaned from foreign impurities,
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heat trested (10 minutes at a temperature of
1500C), cooled, crushed (0.25-0.7 mm). To re-
duce the duration of heat treatment, the grains
arefirst 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 proportiona 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,
250ginsize.

Studies on the indicators of quality, pro-

carried out in the laboratories of the Almaty
Technological University.

Research results and their discussion

During the execution of &l the tasks of
the research work, severa 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 adiameter of 2— 3 mm;

» Obtaining good-quality grains by the
descent of asieve with adiameter 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

tein, fats and carbohydrates of products were is given in Table 2.
Table 2 — Formulation of PN Talkan.
Names of components | Net weight, g per 429 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 — Nutritiona value of PN Talkan.
oroduct nerme Product CPorr:)t_ent of componentsin the product, g EC,
weight, g teins Fats Carbohydrates kcal
Prototype of
Talkan from wheat 100 10,2 13 67,7 428,6
PN — Eco Takan 100 7,57 0,78 42,3 30? 8

According to Table 3, it was found that
the nutritional value of PN — Eco Takan is
equal to the following indicators. proteins-7.57
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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 Takan 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 Takan 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.

A .
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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%.
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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 iswell absorbed by our body, consum-
s fed vey cheeful during the day.
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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 acidsis significantly less.
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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 Valineis 106.4%; Leucineis
128.1; Tryptophan is 100% and Phenylalanineis
131.1. These indicators mean that the devel oped

Table4 — Physical and chemica parameters of Talkan PN, %.

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.

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

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 heath-
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 ana-
yses were carried out to determine the quality
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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 al the useful
properties. At the stage of approval of regulato-
ry and technical documents for the production
of PN Talkan.
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