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A s  y o u  know , m a re 's  m ilk  is  u sed  f o r  th e  p reven tio n  o f  lu n g  d iseases, a s  w e ll a s  f o r  th e  tre a tm e n t o f  
g a stro in tes tin a l d iseases to  re s to re  th e  d is tu rb ed  in tes tin a l m icroflora . In  th is  regard , it  is  espec ia lly  im p o rta n t to  
p re se rv e  th e  p h ys ic o -c h e m ic a l ch arac teristics o f  m a re 's  m ilk  d u rin g  its  sto ra g e  b efo re  p rocessin g . T he p a p e r  
p re se n ts  th e  resu lts  o f  stu d ies  o f  th e  tech n o lo g ica l ch arac teristics o f  m are 's  m ilk  p ro d u c e d  in  f o u r  p e a s a n t a n d  
fa r m  f a r m s  o f  th e  A lm a ty  reg ion  a ccord in g  to  th e  sea so n s o f  th e  yea r. I t  is  kn ow n  that, h a v in g  a h igh  b io lo g ica l  
value, m a re 's  m ilk , am o n g  o th er typ es o f  m ilk  o f fa r m  an im als, is  th e  m o s t su ita b le  ra w  m a te r ia l in th e  p ro d u c ­
tion  o f  da iry  p ro d u c ts  f o r  baby a n d  d ie ta ry  nu trition . L o w  f a t  a n d  p ro te in  con ten t, a s  w e ll a s  h igh  la c to se  co n ten t  
a re  d istin c tive  ch arac teris tics  o f  m a re 's  m ilk. H ow ever, th e ir  co n ten t depen ds on  th e  f e e d in g  con ditions, b re ed  
a n d  age, g eo g ra p h ica l location . I t  w a s  f o u n d  th a t th e  m a ss  fra c tio n  o f f a t  ran ges f r o m  1 .2%  to  2 .8% , th e  m a ss  

f ra c tio n  o fp ro te in  w a s  2 .0 -2 .3 6 % , S O M O  - 8 .35-8 .73% . F lu c tu a tio n s in  th e  q u a lity  in d ica to rs  o f  m are 's  m ilk  are  
ex p la in ed  by  th e  in flu en ce o f  th e  season  o f  th e  yea r , f e e d in g  a n d  m a in ten a n ce  in  var iou s p e a s a n t a n d  fa r m  

fa rm s .

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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Б и е  с у т і в к п е  аурулары н ы ц  алды н  алу уш ін , сон дай -ац  іш ек  м и к р о ф л о р а сы н ы ц  бузы луы н  
ц алпы н а к елт іру уш ін  асц азан -іш ек  аурулары н  ем деу уш ін  п ай дал ан ы лат ы н ы  белгілі. О сы ган  
бай л ан ы ст ы  б и е  сут ін іц  ф и зи кал ы ц -хи м и я лы ц  си п ат т ам ал ары н  оны  в ц д еген ге  дейін  сацт ау  
п р о ц ес ін де  сац т ау в т е  м ац ы зды . Б у л  ж ум ы ст а  ж ы л м езг іл д ер і бой ы н ш а А л м а т ы  облы сы н ы ц  т вр т  
ш аруа  ж эн е  ф ерм ер  ц ож алы цт ары н да вн д ір ілет ін  б и е  сут ін іц  т ехн ологи ялы ц  си п ат т ам ал ары н  
зер т т еу н эт и ж ел ер і усы н ы л ган . Б и е  сут ін іц  б иологи ялы ц  ц ун ды лы гы  ж огары  болган ды ц т ан , ауы л  
ш аруаш ы лы гы  ж ан уарлары  сут ін іц  басца т ур л ер ін іц  іш ін д е б алалар  м ен  ди ет алы ц  т ам ац т ан у уш ін  
су т  вн ім дер ін  вн д ір уд е  ец  цолайлы  ш и К за т  болы п  т абы лат ы н ы  белгілі. М а й  м ен  ац уы зды ц  т вм ен  
м вл ш ер і, сон дай -ац  л а к т озан ы ц  ж огары  м в л ш е р і б и е сут ін іц  ерек ш ел ігі болы п  т абы лады . А л ай да , 
ол арды ц  м в л ш е р і азы ц т ан ды ру ж агдай лары н а , т уц ы м ы  м ен  ж асы н а, географ и я лы ц  орн ал асуы н а  
байлан ы ст ы . М а й д ы ц  м ассал ы ц  ул ес і 1 ,2% -дан  2 ,8% -га  дейін , ацуы зды ц  м а сса л ы ц  ул е с і 2 ,0 -2 ,36% , 
Ц М С Ц  -  8 ,35 -8 ,73%  ц урай т ы н ы  аны цт алды . Б и е  сут ін іц  сап алы ц  к врсет кіш т ер ін іц  ауы т цуы  ж ы л  
м езгіл ін іц  эсер ім ен , э р т ур л і ш аруа  ж эн е  ф ерм ер  ц ож алы цт ары н да азы ц т ан ды ру ж эн е  кут іп -б а гуд ы ц  
эсер ім ен  т усін дір ілед і.
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К а к  извест но, к об ы л ье  м о л о к о  и сп ользую т  для  п роф и лакт и ки  л е го ч н ы х  заболеван и й , а  т а к ж е  
дл я  л еч ен и я  ж ел удоч н о-к и ш еч н ы х  заб олеван и й  дл я  восст ан овл ен и я  н аруш ен н ой  м и к р о ф л о р ы  
киш ечника. В  связи  с  эт и м , особ ен н о  важ н о сохран и т ь ф и зи ко-хи м и ч ески е х аракт ери ст и ки  
коб ы льего  м о л о к а  в п р о ц е ссе  его  х р а н е н и я  до переработ ки . В  р а б о т е  п редст авлен ы  р езул ьт а т ы  
и ссл едован и й  т ех н о л о ги ч еск и х  х а р а к т ер и ст и к  к об ы льего  м о л о к а , п рои звод и м ого  в чет ы рех  
крест ья н ск и х  и ф ерм ерски х  х о зя й ст ва х  А л м ат и н ск ой  област и  п о  сезон ам  года. И звест н о , чт о, 
об ладая  вы сок ой  б и ол оги ч еской  ц ен н о ст ью  к о б ы л ье  м о л о к о , среди  др уги х  ви д ов  м о л о к а  сел ьск о ­
х о зя й ст вен н ы х  ж и вот н ы х, я в л я е т ся  н а и б о л ее  п о д х о д я щ и м  сы рьем  при  п р о и зво д ст ве  м о л о ч н ы х  
п р о д ук т о в  дл я  дет ск ого  и д и ет и ч еск ого  п ит ан ия . Н и зк о е  со д ер ж а н и е ж и р а  и белка, а  т а к ж е  
в ы со к о е  со д ер ж а н и е  л а к т о зы  я в л я ю т ся  от ли ч и т ел ьн ы м и  х а р а к т ер и ст и к а м и  к об ы льего  м о л о к а . 
О дн ак о  и х  со д ер ж а н и е  за ви си т  от  у с л о в и й  корм лен ия , п о р о ды  и возраст а, гео граф и ч еск ого  
м ест оп олож ен и я . У ст ановлено, чт о м а ссо ва я  дол я  ж и р а  к олеб лет ся  в п р ед е л а х  от  1 ,2%  до  2,8% , 
м а ссо ва я  доля  бел ка  сост ави ла  -  2 ,0 -2 ,36% , С О М О  -  8 ,35 -8 ,73% . К о л еб а н и я  в ка ч ест вен н ы х  п о к а ­
за т ел я х  к об ы л ьего  м о л о к а  об ъ я сн яю т ся  вли ян и ем  сезон а  года , корм лен и я  и сод ерж ан и я  в р а зл и ч н ы х  
кр ест ья н ск и х  и ф ер м ер ск и х  хозя й ст вах .

Ключевые слова: кобылье молоко, сезон года, жир, белок.
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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].

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].

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 7,00 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

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%

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].

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

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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