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In recent years, the demand for natural and functional food products has been steadily increasing in
Kazakhstan. In this regard, goat milk is of particular interest due to its high digestibility, nutritional value, and
hypoallergenic properties. Sary irimshik made from goat's milk is a product with high nutritional value. Traditional
Kazakh dairy products from goat milk are characterized by high nutritional and biological value. However, its quality
and safety directly depend on the microbiological processes that occur during production. The aim of this study was
to investigate the microbiological indicators of the traditional Kazakh dairy product “Sary Irimshik” produced from
goat milk and to evaluate changes in microbial content at different technological stages of production. In the course
of the research, microbiological characteristics of the product were analyzed throughout the production process.
Changes in the number of microorganisms during fermentation and thermal treatment stages were determined.
According to the obtained results, intensive growth of lactic acid bacteria was observed during the fermentation stage,
while a significant reduction in microflora occurred during heat treatment. The study confirmed that the
microbiological indicators of the finished product complied with sanitary and safety requirements.

Keywords: Sary Irimshik, microbiological indicators, goat milk, cow milk, traditional dairy
product, food safety.

«CAPBI IPIMIIIK» OHAIPICIHAEI'T MUKPOBUOJIOT USIJIBIK
INPOLHECTEPII 3BEPTTEY

M. K. AJIUMAPIJAHOBA*, P.b.MYXTAPXAHOBA,
AU MATUBAEBA, /. TAIIAJIOB

(«AnmaTsl TexHOI0TUAIBIK yHUBepcuTeT» AK, Kazakcran Pecnydimnkacel,
050012, Aamatsl K., Tese 6u komul., 100)
ABTOP-KOPPECTIOHICHTTIH 31eKTPOHIBIK momTackl: alimardan.m.atu4@mail.ru*

Conzol scvinoapvr Kazaxcman aymazelnoa maouzu jHcane Ouemanvlk oHimoepze cypanvic apmyod. Ocwbl
mypzeloan ewiki cymi epeKuie MAamuwplzza ue, cefedi on Hcoapvl CIHIMOLNIZIMEH JicaHe CUNOANeP2eHOIK
Kacuemmepimen epexuienenedi. Ewki cyminen anvinamuin capol ipimuiik — mazamovik, KYHObLIbIZbL HCO2APbL OHIM.
Anaiioa onviy canacvl mMen Kayincizoici oHOIpic dapvicblnoa dHcypemin MUKpoOUoI0ZUAIbIK Rpoyecmepze mikeneil
oainanvicmel. 3epmmey Mmaxkcamovl — ewiki cyminen OHOIpinzen capvl IpIMUWIIKMIY MUKPOOUONOZUATIBIK
KopcemKimimepin aHbIKMAy JHcaHne 0napoblly MexHoN0ZUANBIK Ke3eHoepze oailnianvicmul 032epyin 3epmmey. byn
3epmmey HCYMbICHIHOA €WIKI cyminen OHOipinzen capol IpIMUWIIKMIN MUKPOOUOIOZUANBIK KOpcemKiuimepi
3epmmendi. Ouoipicmiy apmypai Keszenoepinoe MUKDOOP2AHUZMOED CAHBIHBIY O032epyi mandandvl. 3epmmey
Hamudicenepi dobInWa Yilblmy Ke3eHinoe CymKblUKbLIObl daKkmepuanapovly 0encenoi ocyi 0aiKanivin, Kaiinamy
Ke3eninoe MUKpo@giopansvly aimapavblKmail a3aamuviHobl2bl AHLIKMAanovl. /laivln O HIMHIH MUKDOOUOIO0ZUATBIK
KOpcemKiwimepi CAaHUmMapnvlK, MAnanmapea caiikec Keaiemini 0anenodenoi.

Herisri ce3aep: capsbl ipiMiik, MUKPOOHOJOTHAJIBIK KOPCETKIIITep, caKkTay Mep3iMi, emki cyTi,
CHBIP CYTI.
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NCCIEAOBAHUE MUKPOBUOJIOI'NMYECKHUX MPOLHECCOB
ITPU ITPOU3BOACTBE «CAPBI UPUMIIHNK»

M.K. AJIUMAPIJAHOBA*, P.5. MYXTAPXAHOBA,
AU MATUBAEBA, /. TAIIAJIOB

(AO «ATMaTHHCKHUH TeXHOJOTHYeCKHIl YHUBepcUuTeT», Pecnydsiuka Ka3zaxcran,
050012, r. AnmaTsl, yi. Tosae 6u, 100)
DJeKTpoHHas oYTa aBTopa-KoppecmnonzaenTa: alimardan.m.atu4@mail.ru*

B nocneonue 20061 na meppumopuu Kazaxcmana eo3pacmaem cnpoc Ha HamypaibHvle U OuemuyecKue
npodykmul. B 3mom ommuowenuu ocoboe 3nauenue umeenm Kozbe MOI0KO, KOMOpOe OMAUYAEMCA 6bICOKOU
YC60AEMOCBIO U 2UNOANNEPZeHHBIMU ceoticmeamu. Capbl upuUMUIUK, RPOU3EE0EHHBLIL U3 KO3b€20 MOIOKA, AGIAEMCA
RPOOYKMOM C GbICOKOU nuuiesoll yeHHocmoto. OOHAKO e20 Kauecmeo u (e30nAcHOCHb HANPAMYIO 3A6UCAI OMm
MUKPOOUON0ZUYUECKUX HPOUECCO8, NPOUCX00AWUX 6 X00e npouzsoocmea. llenv uccnedoeanus — onpedenums
MUKDPOOUONI0ZUYEeCKUe ROKA3AMeENU CAPbl UPUMMMUK, NPOU3BEOEHHO20 U3 KO3be20 MOJIOKA, d MAKXHce U3YYUMb UX
U3MEHEHUA 8 3A6UCUMOCINU 0N MEXHON02UeCKUX Imanos. B oannoii uccnedoseamensckoii pabome 0vliu uzyuensl
MUKDPOOUOSI0ZUYEeCKUe NOKA3AMENU Capbl UPUMUIUK, NPOU3BEOEHHO20 U3 KO03be2o monoka. Ilpoananusuposansi
U3BMEHEHUA KOIUYeCnea MUKPOOP2AHU3MO8 HA PA3TUYHBIX Imanax npoussodcmea. Ilo pesynomamam uccneoosanus
YCMAaHO081€HO, YMO HA INANE CKEAUWIUGAHUA HAONI00AEenCcA AKMUGHBLIL POCH MOJIOYHOKUCALIX Oakmepuil, a Ha
Imane GapKU 3HAYUMENLHO CHUMCAEMCA Konudecmeo mukpognopel. Jloxkazano, umo mukpoduonozuueckue
nokazamenu 20mogozo RPOOYKma coOmeEem cneyion CAaHUMAapHoimM mpedoeanHuAM.

KuaroueBble ciioBa: capsbl ipiMiiik, MUKPOOHOJIOTHYECKHE TOKA3aTe]H, CPOK XPAHEHHUS, KO3be
MOJIOKO, KOPOBbE MOJIOKO.

Introduction product shelf life. These characteristics are also
Currently, there is growing interest in typical technological features of traditional Kazakh
traditional food products in Kazakhstan. In particular, dairy products such as “Sary Irimshik.”
national dairy products are becoming increasingly Furthermore, studies conducted by Paul L.H.
popular due to the population’s increasing demand McSweeney and other researchers on the
for healthy and balanced nutrition. One of these microbiological safety and quality of traditional dairy
traditional products is “Sary Irimshik,” a traditional products emphasize the important role of fermentation
Kazakh dairy product distinguished by its high and thermal processing in reducing pathogenic
nutritional value and extended shelf life. microorganisms and ensuring product safety [3].
Scientific studies devoted to the composition Kazakhstani researchers have also made a
and properties of dairy products have demonstrated significant contribution to the study of traditional dairy
that they contain biologically valuable components products. In particular, Kuanyshev [4] described the
essential for human health. Milk proteins contain a technological features and nutritional value of
complete set of essential amino acids, while traditional Kazakh dairy products and highlighted their
minerals contribute to bone formation and importance in the national food system.
metabolic processes. During the production of In addition, state programs implemented by
dairy products, the major nutritional components of the Ministry of Agriculture of the Republic of
milk become concentrated, thereby increasing the Kazakhstan aimed at developing the agro-
nutritional and energy value of the finished industrial sector contribute to expanding the
product. Studies on the biochemical properties of production, processing, and export potential of
milk and dairy products have confirmed the high national food products [5].
digestibility of milk proteins (casein), fats, and Recent studies have focused on the probiotic
minerals by the human body [1]. In addition, properties of traditional dairy products. Seppo
thermal treatment during dairy product processing Salminen [6] demonstrated that fermented dairy
leads to structural changes in proteins, improving products can positively influence intestinal
the texture and sensory properties of the product. microflora and contribute to improved digestive
Adnan Y. Tamime [2], who investigated the health. In this regard, traditional Kazakh dairy
structure and texture of dairy products, reported products such as “Sary Irimshik” may be considered
that the reduction in moisture content and increase functional foods with potential health benefits.
in dry matter concentration during high- The adaptation of traditional food products
temperature processing contribute to extending to industrial production conditions has also been
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widely discussed in scientific literature. Alan H.
Varnam and J.P. Sutherland [7] emphasized that
standardization of technological processes, quality
control, and compliance with food safety
requirements are among the key factors ensuring
efficient and sustainable production.

In the production of traditional Kazakh dairy
products, goat milk is often used alongside cow
milk as a valuable raw material. Due to its unique
composition and physicochemical properties, goat
milk is considered an effective alternative to cow
milk in certain applications. Goat milk is regarded
as a high-quality raw material for producing
nutritionally valuable dairy products. In particular,
products based on goat milk are recommended for
pregnant and lactating women, premature infants,
preschool and school-age children, and people with
special dietary needs [8,9,10].

According to the Kazakh Academy of
Nutrition, goat milk is characterized by high
nutritional and biological wvalue. It contains
significant amounts of proteins, fats, vitamins, and
essential trace elements. Similar to cow milk, goat
milk belongs to the casein group; however, it
contains lower levels of allergenic proteins that are
commonly associated with allergic reactions [11].

Thus, the analysis of international and
domestic scientific studies indicates that traditional
Kazakh dairy products such as “Sary Irimshik”
possess high nutritional and biological value and
represent technologically promising products with
strong potential for industrial production and
functional nutrition applications.

Research Materials and Methods

The objects of this study were traditional
Kazakh dairy products “Sary Irimshik” produced
from goat and cow milk. Experimental studies were
carried out in the laboratory of the Food Safety
Research Institute of Almaty Technological
University. Optimal technological conditions for
the production of the product were determined
during the study.

The following standard analytical methods
were used:

GOST 3624-92 - Milk and dairy products.
Methods for determination of acidity;

GOST 9225-84 - Milk and dairy products.
Methods for microbiological analysis;

GOST 33951-2016 - Milk and dairy
products. Method for determination of lactic acid
microorganisms;
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GOST 5867-90 - Milk and dairy products.
Methods for determination of fat content.

Results and Discussion

One of the main technological features of
traditional Kazakh dairy product “Sary Irimshik” is
the prolonged thermal treatment applied during
production. During this process, the moisture
content of the product decreases, while the
concentration of dry matter increases. As a result,
the product acquires a denser texture, characteristic
golden-yellow color, and specific sensory
properties. In addition, exposure to high
temperatures significantly reduces the number of
microorganisms, thereby ensuring microbiological
safety and extending shelf life.

Scientific studies have demonstrated that
fermented dairy products positively affect the
digestive system by supporting the balance of
intestinal microflora and improving immune system
function. Therefore, traditional dairy products such as
“Sary Irimshik™ can be considered functional foods
with beneficial nutritional properties.

The industrial production of traditional dairy
products remains one of the important areas of
modern  food technology. In this regard,
standardization ~ of  technological  processes,
stabilization of quality indicators, and compliance
with food safety requirements play a significant role.
The industrial production of traditional products
requires the effective integration of traditional
manufacturing methods with modern technological
equipment and quality control systems.

In recent years, the demand for natural and
dietary food products has increased significantly in
Kazakhstan. Goat milk has attracted particular
attention due to its high digestibility, nutritional
value, and hypoallergenic characteristics. Dairy
products produced from goat milk are considered
promising products for functional and healthy
nutrition.

Traditional Kazakh dairy products produced
from goat milk are characterized by high
nutritional value; however, their quality and safety
largely depend on the microbiological processes
occurring during production.

Based on these considerations, the
production technology of traditional Kazakh dairy
product “Sary Irimshik” from goat milk was
carried out according to the following
technological scheme:
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Raw material acceptance, quality check

3

Pasteurization of milk at a temperature of 72°C

3

Cooling milk to a temperature of 32-34°C

3

Adding calcium chloride

-

Addition of starter culture and rennet enzyme

@

Mixing the curd for 30-40 minutes

&

Heating the curd in whey at 95-98°C for 4-5 hours with sugar addition

-

Sary Irimshik molding

$

Drying 50-55 °C (4 hours)

Figure 1. Production technology of “Sary Irimshik”.

Ensuring product safety and quality in dairy
production is essential for the development of the
food industry and directly affects several important
aspects, particularly consumer health protection.
The production of traditional dairy products is
closely associated with the use of animal raw
materials, which may be exposed to
microbiological contamination risks [12].

As noted by international researchers,
microbiological contamination in dairy production
remains a significant issue, since microbiologically
safe milk is one of the key factors in obtaining
high-quality and safe dairy products. Spoilage
microorganisms can affect milk components
through enzymatic activity, leading to undesirable
changes in the taste, odor, texture, and overall
quality of the product. Furthermore, contaminants
may enter the product during processing and
storage stages, resulting in product defects and
potential health risks for consumers [13].

Table 1. Changes in the number of microorganisms in goat milk

Therefore, ensuring strict quality control and
food safety is essential for preventing the spread of
foodborne diseases and maintaining product
quality. In the production of traditional dairy
products, particular attention is paid to
technological processes aimed at preventing
contamination by pathogenic microorganisms. The
application of modern technologies and systematic
microbiological testing of finished products makes
it possible to minimize potential health risks for
consumers [14-16].

In addition, strict sanitary and hygienic control
at all stages of production ensures the preservation of
product quality and microbiological safety.

In the present study, the Ilevels of
microorganisms were investigated at each
technological stage of “Sary Irimshik” production
as well as in the finished product. The results of the
microbiological analysis are presented in Table 1.

Production processes Total microbial count (CFU/qg) Acidity (°T)
Raw milk 8.5 x 105 18
During fermentation 4.2x 107 70
During the boiling process 1.8 x 103 75
In the finished product 1.2 x 10? 80
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The results presented in Table 1 demonstrated
that the initial microflora of goat milk was relatively
low, which can be explained by its natural
bactericidal properties. During the fermentation
stage, active growth of lactic acid bacteria such as
Lactobacillus, Lactococcus, and Streptococcus
thermophilus was observed, ensuring the proper
course of lactic acid fermentation.

The increase in acidity during fermentation
contributed to the formation of the characteristic

structure and sensory properties of the product while
simultaneously inhibiting the growth of pathogenic
microorganisms. During the thermal treatment stage,
most microorganisms were destroyed due to exposure
to high temperatures, thereby ensuring the
microbiological safety of the finished product.

The low total microbial count and the
absence of pathogenic bacteria in the finished
product indicate that the product complies with
sanitary and microbiological safety requirements.

Table 2. Changes in the number of microorganisms in cow's milk

Production processes Total microbial count (CFU/qg) Acidity (°T)
Raw milk 1.2 x 108 16
During fermentation 5.8x 107 65
During the boiling process 2.1 x10% 70
In the finished product 1.5 x 102 75

According to the data presented in Table 2,
the number of microorganisms increased
significantly during the fermentation stage
(5.8x107 CFU/g), while a substantial reduction in
microbial count was observed during the thermal
treatment stage (2.1x10° CFU/g). In the finished
product, microbiological indicators stabilized at
1.5x10% CFU/g.

The study demonstrated that the primary
microflora of milk mainly consists of lactic acid
bacteria such as Lactobacillus, Lactococcus, and
Streptococcus thermophilus. During fermentation,
these microorganisms actively multiply and
promote lactic acid fermentation processes. As a

result, the acidity of the medium increases, thereby
inhibiting the growth and development of
pathogenic microorganisms.

The thermal treatment stage is particularly
important from a microbiological perspective,
since high temperatures effectively destroy
potentially hazardous microorganisms, including
Escherichia coli and Salmonella, thus ensuring the
microbiological safety of the finished product.

During the study, physicochemical and
microbiological indicators of traditional Kazakh
dairy product “Sary Irimshik” produced from goat
and cow milk were determined. The obtained
results are presented in Tables 3 and 4.

Table 3. Physicochemical and microbiological Indicators of “Sary Irimshik” produced from goat Milk

Name of indicators, unit of measurement | Standard value Results obtained Test method

1 3 4
Physico-chemical indicators:
-pH 5.61 Potentiometric method
-Titratable acidity, ot 80 GOST 3624-92
Microbiological indicator:
-KMAFANM, CFU/g 100 16 GOST 9225-84
-BGKEP (coli forms), in 1.0 g of product Not detected Not detected GOST 9225-84
-lactic acid microorganisms, CFU/g 6 x 106 GOST 33951-2016
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Table 4. Physicochemical and microbiological Indicators of “Sary Irimshik” produced from cow Milk

Name of indicators, unit of measurement

Standard value

Results obtained Test method

1

3 4

Physico-chemical indicators:

-pH 5.44 Potentiometric method
-Titratable acidity, °T 38 GOST 3624-92
Microbiological indicator:

-KMAFANnM, CFU/g 100 13 GOST 9225-84
-BGKP (coli forms), in 1.0 g of product Not detected Not detected GOST 9225-84

-lactic acid microorganisms, CFU/g 2 x 108 GOST 33951-2016

Conclusion

The results of the study demonstrated that
the traditional Kazakh dairy product “Sary
Irimshik” possesses high nutritional value and
significant potential for industrial production.
Under modern production conditions, this
traditional product can be developed into a
competitive national food brand of Kazakhstan
through the application of modern food
technologies and quality control systems.

In addition, the use of goat milk alongside
cow milk in the production of “Sary Irimshik”
increases the possibility of obtaining a product with
high nutritional and microbiological quality.
According to the obtained results, goat milk can be
considered a highly suitable raw material for the
production of traditional dairy products from a
microbiological perspective.

The number of lactic acid microorganisms in
products produced from goat and cow milk was
6x10° CFU/g and 2x10° CFU/g, respectively,
indicating more intensive microbiological fermen-
tation processes in goat milk. At the same time, no
BGKP (coliform bacteria) were detected in either
sample, confirming the microbiological safety of the
traditional Kazakh dairy product “Sary Irimshik”.

The obtained results indicate that traditional
Kazakh dairy products such as “Sary Irimshik”
have strong potential for further industrial
application, development of functional food
products, and promotion within the modern food
industry.
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