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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
fraction 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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Bue cymi oexne aypynapvinvly aiovlH aiy yutiH, COHOAU-AK iuwieK MUKDODIOPACLIHbIH OY3bLIAYbIH
KQINnblHaG Keamipy Yuwiin AacKa3au-iwleKk aypynapolH emoey YuwiiH naiioanansiiamuiust 0enzini. Ocwvizan
oainanvicmel Oue Ccyminiy QUIUKATBIK-XUMUATIBIK CURAMMAMANAPbIH  OHbl OHOezeHze Oellin  caKkmay
npouecinoe cakmay ome mauvi3ovl. Byn sicymovicma el me3zinoepi douvinuia Aamamaol 0016ICHIHBIH MOPM
wapya cane gepmep KoxncanvlKmapovlHoa OHOIpiiemin Oue CymiHiH mMeXHONOZUANBIK CURAMMAMAIAPLIH
3epmmey Homuicenepi ycoluvlizan. bue cyminiy 0uon02uanblK KYHObLIbIZbL HCOAPLL (012AHOLIKMAH, AYbLI
Wapyauipliblesl HCAHYapaapsl cyminiy dacka mypaepiniy iminoe dananap men Ouemaivlk mamaKkmany yuiin
cym OHIMOepin oHOIpyle eH Koaainwvl wuKizam 0onvin madwviiamvinsl 0enzini. Maii men aKyvi30bly, momeH
Monuepi, cOHOail-axK, TaKMO3AHbIH IHCO2APbl Moauiepi due cyminiy epexwienizi 60avin madwviniadvl. Anaiioa,
01apObly, Meuiepi A3bIKMAHOBIDY HCAOAUNAPbIHA, MYKbIMbL MEH MHCACLIHA, 2e02pPaiuAnblK OPHANACYbIHA
oatinanvicmot. Maiioviy maccanvix yneci 1,2%-oan 2,8%-2a oOeiiin, axywvizoviyy maccanvik yaeci 2,0-2,36%,
KMCK — 8,35-8,73% kypaimoinet anvikmanost. bue cyminin cananvik Kepcemxiuimepiniy ayblmKybl Hcoll
Me32iNiniN acepimen, aJpmypai wapya yHcane gpepmep KOHCAIbIKMAPLIHOA A3bIKMAHOBIPY MHCIHE KYmin-0agyovth
acepimen mycinoipineoi.

Herisri ce3nep: Oue cyTi, KbLJI Me3riji, Mail, aKybI3.
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Kax useecmmno, koobliibe MOIOKO UCROJIB3YIOM OIS RPOPUIAKMUKU J1e20UHBIX 3A001€6aHUIl, 4 MAKICe
0N JleUeHUs: JHceyOOUHO-KUMEUHBIX 3A00/1€6aHUIL 011  60CCIAHOGICHUSL HAPYUIEHHOU MUKDPOQI0pbl
Kumeunuka. B ceasu ¢ Imum, 0COOEHHO BaAINCHO COXPAHUMb (DUUKO-XUMUYUECKUE XAPAKMEPUCHUKU
KOObLIbez0 MONIOKA 6 npoyecce €20 XPAHeHUs 00 nepepabomku. B pabome npedocmasnensvt pezynvmamot
UCCNICO08AHUNL  MEXHOTIOZUYECKUX XAPAKMEPUCMUK KOObLIbe20 MOJIOKA, RPOU3BOOUMOZ0 6 HUembIpex
KpecmupAaHCKUX U (hepmepckux xo3aiicmeax Aamamunckoil oénacmu no cezonam 2o0a. Hzeecmmo, umo,
0071a0a5 6bICOKOU OUO0I02UYECKOU UEHHOCMbIO KOObLIbe MOJ0KO, Cpeou Opy2ux 6ud06 MOJIOKA CelbCKOo-
XO033UCIECHHBIX JHCUGOMHBIX, AGNACHICA HAUOO1ee NOOXO0OAWUM CbIpbeM NPU NPOU3BOOCHIEE MONOUHBIX
npPoOOYyKmMoe 011 0emckozo u Oouemuueckozo numanus. Huszkoe coodepiycanue sncupa u oenka, a makxdice
8bICOKOE cOoOepicanue JIAKmMo3bl s6IAI0OMCA OMAUYUMETbHBIMU XAPAKMEPUCIUKAMU KOObLIbEe20 MOI0KA.
Oo0Hako ux codepircanue 3aA6uUcUm OM YC106UIl KOPMJIEHUs, HOPOObl U 8o03pacma, 2eozpaguueckozo
MeCmOnOo0MceHUs. YCManoeieno, umo maccoeas 001s ycupa xonaeonemca 6 npeoenax om 1,2% oo 2,8%,
Mmaccoeas oonn oenxka cocmaeuna — 2,0-2,36%, COMO — 8,35-8,73%. Konebanus 6 xauecmeéeHHbIX NOKdA-
3amenax Koovlibezo MOJIOKA 00bACHAIOMCA GIUAHUECM CE30HA 2004, KOPMIICHUSL U COOEPHCAHUS 6 PA3TUUHBIX
KPeCMmbAHCKUX U (hepMepCKUX X03AUCMEaX.

KiaroueBble cj10Ba. KOObLIbE MOJIOKO, CE€30H ToAa, KUP, 0eJIoK.
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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 eliminate
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-epidemiological 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 of the 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 of the 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 of the 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 7,0° T. The regularity of the
decrease in acidity was manifested by the end of
the lactation period of the main mass of mares,

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

which falls in autumn.The density of milk depends to 1034.1 kg/m3 (Figure 3).
on the density of the components of milk [5-9,22].
W spring
- B cummer

1026 1027 1028 1029 1030 1031 1032 1033 1034 1035

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

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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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%

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].

8,8

8,6

8,4

8,2

8

Content of DMR/%

7,8

7,6

PF "Erlik’

PF'Tynys"

"Makhanov

PF

u"

. spring

s summer

autumn

IE "Saumal
Deluxe"

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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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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