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As you know, mare's milk is used for the prevention of lung diseases, as well as for the treatment of
gastrointestinal diseases to restore the disturbed intestinal microflora. In this regard, it is especially important to
preserve the physico-chemical characteristics of mare's milk during its storage before processing. The paper
presents the results of studies of the technological characteristics of mare's milk produced in four peasant and
farm farms of the Almaty region according to the seasons of the year. It is known that, having a high biological
value, mare's milk, among other types of milk of farm animals, is the most suitable raw material in the produc-
tion of dairy products for baby and dietary nutrition. Low fat and protein content, as well as high lactose content
are distinctive characteristics of mare's milk. However, their content depends on the feeding conditions, breed
and age, geographical location. It was found that the mass fraction of fat ranges from 1.2% to 2.8%, the mass
JSraction of protein was 2.0-2.36%, SOMO - 8.35-8.73%. Fluctuations in the quality indicators of mare's milk are
explained by the influence of the season of the year, feeding and maintenance in various peasant and farm
farms.

Keywords: mares milk, season of the year, fat, protein.
The materials were prepared within the framework of the project "Development of technologies
for combined fermented milk protein products of long-term storage" of the scientific and technical pro-

gram BR10764998 "Development of technologies using new strains of beneficial microorganisms, en-
zymes, nutrients and components in the production of special dietary foods" 2021-2023.
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AJIMATBI OBJIBICBIHBIH, ITAPY ALIBIJIBIKTAPBIHBIH BUE CYTIHIH CAITAJIBIK
KOPCETKILUTEPIH 3EPTTEY

'TY TYJIITABAEBA, 'V.T. JKYMAHOBA, °M. 4. TYJITAGAEB, 'A.K. IIOMAH*

(C. Ceiipyrmmn arpmaarpl Kazak arporexHnkaIbIk yHHBEPCHTETI,
Kasakcran, 010011,Hyp-Cyaran K., Kemnic 1. 62
ZKazax TexnoJorusi :xane ompec ynapepenreri, Kasakceran, Hyp-cyiaran K.,
Kaiirim Myxameaxanopa k. 37a)
ABTOP-KOPPECTIOHACHTIH 3JCKTPOHIBIK MOIMTACHL: a.tultabayeva@mail ru*

Bue cymi okne aypynapeiHbly a10bIH a1y YuWiiH, COHOAU-AK [WEK MUKPOQIopacbiHblY OY3bLIYbIH
KaanvlHa Keamtipy YWwiiH dcKa3dn-iuiek dypyadapein emoey Yuwiin nadoanansiiamoinsl Genzini. Ocvizan
batinanvicmosl Oue CymiHiH (DUIUKATBIK-XUMUSIBIK CUNAMIMAMATAPLIH  OHbL OHOe2eHze Oeilin  cakmay
npouecinde cakmay eme Manpi30vl. By scympicma scotnn mezzindepi 6oiivinuia Anmamst 06IbICBIHBLY MOPM
wapya Hcone pepmep KoXcanbIKmapulHOd OHOIpiiemin Gue CymiHiH MeXHONO02USIBIK, CUNAMMAMATIAPbIH
3epmmey Homuxcenepi ycvinvlizan. bue cyminin 6uonozusinvix KyHObLIBIZbL HcO2apbl GOI2AHOBIKAN, AYbLT
WAPYAUIbUTBIZHL HCAHYAPAAPLl CYMIHIH 6acKa mypaepiniy ininde bananap meH OUemansvlk, mAMAKmAny Yuiin
cym eHimMOepin eHOipyde en Koaaiavl wiuKizam 6oavin mabeliamsinst 6enzini. Mai MeHn axyvi30bIH moMeH
Monuepi, cOnOai-ax JIAKMO3IAHBIY HC02Apbl Meawepi 6ue cyminin epexuienizi 6owin mabvinaovt. Anaiioa,
01apObIY, MonMiepl A3LIKMAHObIPY HCA20AUNAPLING, MYKLIMbL MEH MHCACbIHA, 2e02PaiusiivlK OPHANACYbIHA
battnanvicmet. Matiovty maccanvix yneci 1,2%-oan 2,8%-2a oeiiin, axyvi3ovtyy maccanvix yneci 2,0-2,36%,
KMCK - 8,35-8,73% xypatimvinot anvikmanovt. bue cyminin cananvix xepcemriuimepinin, aybimrybl Hcbli
Me32UTiNIH acepimen, Jpmypii wapya scane hepmep KOHCAIbIKMAPbIHOA A3bIKMANOBIPY HCIHE KyMin-6az2youty
acepiven mycinoipineoi.

Herizri ce3nep: Gue cyTi, :KbLT Me3TiJIi, Mai, AKYbI3.

UCCJIEAOBAHUE KAUECTBEHHBIX ITOKA3ATEJEN KOBBLIBETO MOJIOKA
B XO3SIMICTBAX AJIMATUHCKOM OBJIACTH

'T Y TYJITABAEBA, 'V.T. KYMAHOBA,’M. U TYJITAGAEB, 'A.K. LIOMAH*

(*Kaszaxckmii arporexnniecknii ynmsepcurer nvenn Caxena Ceiidymmna,
Kazaxcran,010011,r. Hyp-Cyaran,np. Kennc,62)
(*Kasaxckmii ynusepcurer Texnoiornu u omsneca, Kazaxcran, r. Hyp-Cysrran, yi. Kaiibim
Myxamenxanopa 37A)
DIEeKTPOHHAS MOYTa aBTOPa-KOppeCcTOHAeHTa: a.tultabayeva@mail. ru*

Kax uzsecmno, kobvliibe MONOKO UCHONBL3YIOM O NPOGUIIAKMUKY JIe20UHbIX 3d00Neeanuil, d Mmaxice
011 leueHust HeelyOOUHO-KUWIEeUHbIX 3a00/1e6AHUil 0Nl 60CCMANOB/ICHUS  HAPYWEHHOU MUKPOPIopb
Kumieunuka. B ces3u ¢ ymum, 0COGEHHO 8UAXNCHO COXPAHUMDb (DUIUKO-XUMUUECKUE XAPAKIMEPUCMUKU
KOObLIbe20 MONIOKA 6 npoyecce e20 XpaHeHusi 00 nepepabomxu. B pabome npedcmasienvt pezyivmanivl
UCCTIe006AHUI  MEXHONOSUUECKUX XAPAKMEPUCMUK  KOOLLIbe20 MONOKd, HPOU3BOOUMO20 6 Uemblpex
KPeCHbsHCKUX U (hepmepckux xo3siicmeax Amamunckoit obnacmu no cesonam 2004. Hzeecmno, umo,
0671a0as 8vICOKOU OUOI02UUECKON UEHHOCHBIO KOObLIbe MOTIOKO, Cpedu Opy2UX 8U008 MOTOKA CeNbCKO-
XO03AUICEEHHBIX HCUBOMHBIX, AGIAeMCs HAUDOONee NOOXOOAUUM CbIPbeM NpU NPOU3EOOCHIEEe MOJIOUHbBIX
nPOOYyKmMo8 0711 0emcKo20 U ouemuuecxkozo numanus. Huzkoe codepycanue xncupa u 6enkd, a marxoce
8bICOKOE COOepHcantie JIaKMOo3bl S16IAI0MCA OMTUUUMETbHBIMU XAPAKMEPUCMUKAMU KOObLIbe20 MO0KA.
Oonaxo ux codeprycanue 3aeucum OmM YCIA06UI KOPMIEHUsl, NOPOObl U 603PACMA, 2e02PAPuuecKo2o
MECHONON0NCEHUS. YCMANO08IeH0, UMO MACCo8ds 001 Hcupa Kolebnemcsa 6 npedenax om 1,2% oo 2,8%,
Maccosasn oons beaka cocmasuna — 2,0-2,36%, COMO - 8,35-8,73%. Konebanus e xauecmeeHHblx NOKA-
3AMeNAX KOOLLIbEe20 MONIOKA OOBACHAIOMCA GIUAHUEM CE30HA 200d, KOPMJICHUS U COOEPHCAHUSL 8 PA3TIUUHDIX
KPeCHbAHCKUX U (hepMepCKUX X035 cmeax.

KunroueBbie cjioBa: K0ObLIbE MOJIOKO, CE30H T'OAA, IKUP, 0€JIOK.

88


mailto:a.tultabayeva@mail.ru
mailto:a.tultabayeva@mail.ru*

AJIMATBHI TEXHOJIOTHSLIBIK YHUBEPCHTETIHIH Xadapmbichl. 2022. Ne3.

Introduction

Justification of the choice of the article
and goal and objectives

In Kazakhstan, there are currently about
100 farms with various forms of ownership spe-
cializing in horse breeding and production of
mare's milk, which is not enough to e¢liminate
the shortage in mare's milk, which is of high
biological value compared to cow's milk [1,2].
For example, according to the Bureau of Na-
tional Statistics, 27.6 thousand tons of mare's
milk were produced in Kazakhstan in 2019. The
main volume fell on the Karaganda region
(7,490.4 tons), Turkestan (5,931.7 tons) and
East Kazakhstan (2,861.8 tons) next are
Zhambyl (2,367.3 tons) and Almaty regions
(1,846.8 tons) [3].

As you know, the chemical composition
of mare's milk consists of several components:
fats, proteins, carbohydrates, various minerals,
enzymes, vitamins, trace elements [4, 5]. It is
due to the variety of components that milk is the
most important food. It should be noted that the
components that make up mare's milk are in
such proportions, have high digestibility and
assimilation. However, the chemical composi-
tion of milk does not remain constant and varies
depending on the physiological state, feeding
conditions, maintenance, breed and age of ani-
mals, as well as the location of animals [6, 7].

The analysis of the published results of
physico-chemical composition of mare's milk in
various regions of Kazakhstan showed discrep-
ancies in the indicators of its main components
(mass fraction of fat, protein, lactose) [4-9, 5].

The above contradictions from scientific
sources of information data indicate the need to
conduct studies of the physico-chemical compo-
sition and sanitary-¢pidemiological indicators of
mare's milk from different farms to select the
optimal technological scheme for its further
processing [5, 6].
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Materials and Research Methods

Physico-chemical parameters of mare's milk
were determined according to the requirements set
out in the following regulatory document:

GOST R 52973-2008 «Mare's raw milk.
Specifications» the Eurasian new GOST has not
yet been approved, which establishes technical
requirements for raw mare's milk intended for
industrial processing [10];

The active acidity was determined by a po-
tentiometric method using a laboratory device pH
meter HI 99161 with an electrode FC202D in ac-
cordance with GOST 32892-14 "Milk and dairy
products. Method of measuring active acidity" [11];

The determination of lactic acid microor-
ganisms was carried out using microbiological
methods according to GOST 33951-2016 "Milk
and dairy products. Methods for the determina-
tion of lactic acid microorganisms"[12];

Yeast according to GOST 33566-2015
"Milk and dairy products. Determination of
yeast and mold fungi"[13];

Results and their discussion

The special attention is paid to the content
of biologically complete components of milk [6-
14]: protein, fat and skimmed milk residue
(SMR) in mare's milk [5, 14-16].

The aim of the work was to study the
chemical composition of mare's milk produced
by the seasons of the year in the farms of the
Almaty region. The content of milk components
was studied in average samples every month in
3-5 fold repetition according to generally ac-
cepted methods [4,18].

The quality of the collected mare's milk was
analyzed monthly by sampling from every 5 milk-
ings from March to October during the year.

Laboratory studies of the selected sam-
ples were carried out stationary using the device
"LactoSTAR". The results of determining the
mass fraction of fat, protein and SMR mare's
milk by seasons from different farms of the Al-
maty region are shown in Figure 1.
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Figure 1- Chemical composition of mare's milk by seasons

The data obtained (Figure 1) indicate that
the chemical composition of mare's milk is rela-
tively stable for months. The average monthly in-
dicators of fat in milk range from 1.2-2.8% [5,
19]. The maximum average fat content is noted in
the autumn months, in second place - in the sum-
mer. The tendency to increase the fat content of
mares by the end ofthe pasture and lactation peri-
ods (September-October) is well expressed in the
combined milk. The average protein content in
mare's milk for the year was 2.0% with fluctua-
tions. In the context of months, the average indica-
tor was the lowest in the spring period (1.56%)
and the highest in the autumn period (2.36%). The
indicator ofthe content of dry fat-free substance is
on average quite stable and varies seasonally be-
tween 8.35-8.73% [5, 19-22]. The maximum
amount of dry matter was observed in the summer
period, the minimum in October milk. Conse-
quently, in the pasture season, especially from July
to September, mares receive the most valuable
dairy raw materials in terms of nutritional proper-
ties[5, 19].
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A comparative analysis of the data obtained
showed that there is a slight difference in the quan-
titative content of the component composition of
mare's milk from different farms, taking into ac-
count different levels of feeding and conditions of
keeping animals, but the nature of their changes is
almost the same [5, 6].

The deterioration in the quality of milk at
the stall content is associated with a decrease in
the level of feeding and the range of feeds, which
can be compensated to a certain extent by optimiz-
ing feeding during this period ofthe year [5-9,15].

Acidity is the main chemical property of
milk and its important technological indicator,
since certain acidity indicators are required for
the production of various dairy products [19-
22,6]. The total (titrated) acidity of milk is due
to the content of proteins, acid salts and gases in
it. The acidity is determined by titration with
alkali in the presence of phenolphthalein. The
acidity of mare's milk during the year was de-
termined by monthly analyses of samples of
milk from March to October (Figure 2)[2, 5-6].
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Figure 2 - Dynamics of changes in titrated acidity of mare's milk by seasons

The titrated acidity of mare's milk varied by
seasons from 5,33 to 7,00 T. The regularity of the
decrease in acidity was manifested by the end of
the lactation period of the main mass of mares,
which falls in autumn.The density of milk depends
on the density of the components of milk [5-9,22].

Moreover, proteins [24], carbohydrates and salts
increase this indicator, and fat lowers it. The
density of mare's milk was sufficiently stable, and
its indicators for the seasons ranged from 1029.3
to 1034.1 kg/m3 (Figure 3).

Figure 3 - Dynamics of changes in the density of mare's milk by seasons

Milk fat is an energy component of milk.
9.3 kcal of energy are obtained from one gram
of fat. Milk faa is subject to changes under the
influence of various factors and may increase or
decrease under the influence of the type of feed-
ing, lactation period, physiological state of the
animal, climatic conditions, etc. [5-9]. The con-
tent of milk fat varies significantly depending
on the season of the year [27, 28]. Despite the
fact that in our studies the animals were kept in
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year-round stable all year round, the mass frac-
tion of fat was in spring -3.88+0.02%; in sum-
mer -3.74+0.003%**, in autumn -3.92+0.02%;
in winter -3.93+0.02% (Figure 4). The differ-
ence is significant in winter and summer
(P<0.001). The average fat content for the year
was 3.84+0.07%. The reduction of fat content in
summer is lower than the annual average by
0.2%. This decrease is explained by an increase
in the ambient temperature in the room [5, 28].
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Figure 4 - The content of the mass fraction of fat in mare's milk

The results of our research allow us to con-
clude that the SMR changes according to the sea-
sons of the year (Figure 5). There is the highest
SMR content in milk in summer; the lowest in
spring.

In spring, the content of individual compo-
nents and the total amount of dry matter is 1.1%

Figure 5 - The content of skimmed dry residue in mare's milk

After visual identification and microscopy,
colonies of lactic acid microorganisms were
selectively transplanted to a pure nutrient selective
medium [30-31]. This process was repeated until
the colony of lactic acid microorganisms was
completely  microbiologically  clean.  The
morphology of the studied strains and microbiota
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less than in summer; in autumn, it is 3.5% lower
compared to the summer period. A high content of
SMR in milk was noted at the farm of PF "Saumal
Deluxe", such differences can be explained by the
influence of feeding in various farms [29].

of mare's milk were studied by traditional methods
using the Motic VAZ 310 electron microscope
[32-37].

The peculiarities of the growth of
microorganisms in  mare's milk (differential
medium, MRS) were studied (Figure 6).
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Figure 6 - Microflora of mare's milk, features of growth on different media

According to the study, it is shown that the
mare's milk LAB grows well in a differential
environment compared to MRS. And the foreign
microflora shows good growth on MRS, whereas
yeast in these media shows the same average
growth [38-39].

Conclusions

The decrease in milk quality depends on the
sanitary and hygienic conditions of production, the
primary processing of raw materials on a dairy
farm and has no seasonal pattern.

As a result of the conducted studies of the
qualitative indicators of mare's milk, selected from
different farms and peasant farms and in different
seasons of the year, it shows that the physico-
chemical indicators of mare's milk depend on
feeding and animal conditions. So it can be noted
that mare's milk from the farm of IE "Saumal
Deluxe" is characterized by a high content of the
mass fraction of protein (2%) and fat (2.8%). In
the other three farms, the indicators are identical
and do not have large discrepancies.

Thus, it can be concluded that mare's milk
is suitable for use as a raw material for the
production of combined dairy products enriched
with vegetable additives for dietary nutrition
according to its organoleptic, physico-chemical
properties.
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