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Kazakh horse, the Kyrgyz horse, the Tuvan horse, and the Kazakh horse of the 
Adai offspring. The study of blood biochemical parameters of the Eurasian horses 
showed that the content of protein, albumin, and immunoglobulins corresponded to 
physiological norms. The ratio of phosphorus, calcium, and iron also corresponded 
to physiological norms. The concentration of urea and chlorides in mares also 
equals physiological norms. In mares, the content of glucose and cholesterol in the 
blood also corresponded to physiological norms. In the course of the research, it 
was found that for 105 days of lactation, the maximum milking capacity of mares 
was observed in Kyrgyz horses - 1911.0 ± 45.1 kg and the Kazakh horses of the 
Adai offspring had a minimum of 1659.0 ± 25.8 kg, and the commercial milk yield 
was, respectively in Kyrgyz horses 892.5 ± 15.8 kg and Kazakh horses of the Adai 
offspring 675.1 ± 3.76 kg. In Kazakh horses, the milking capacity was 1648.5 ± 
36.8 kg and in Tuvan horses 1711.5 ± 29.4 kg, the commercial milk yield was 
724.5 ± 9.2 kg in Kazakh horses and 640.5 ± 7.9 kg in Tuvan horses. The results of 
studies on the biochemical parameters of mare milk made it possible to determine 
the content of fat in Kazakh horses of 1.8 ± 0.07 %, protein of 2.0 ± 0.06 %, lactose 
of 7.9 ± 0.24 %, ash of 0.4 ± 0, 02 %, at a milk density of 33.9 ±0.37 ° A. In mares 
of Kyrgyz horses during the lactation period, the fat content in milk was 1.7 %, 
protein 2.1 %, lactose 6.7%, and ash 0.39%. In milking mares of Kazakh horses of 
the Adai offspring, the fat content was 1.29 %, protein 2.27 %, lactose 6.21 %, and 
ash 0.38 %, milk density averaged 32.40°A. Milking mares of the Tuvan horse had 
an absolute fat content of 1.7±0.06%, protein 2.05±0.04%, lactose 6.9±0.21 %, and 
ash 0.36±0.03 % in milk.

Keywords: Kazakh horse, Kyrgyz horse, Tuvan horse, blood biochemistry, 
milk yield, milk composition
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ЕУРАЗИЯНЫҢ ЖЕРГІЛІКТІ ТҰҚЫМДАРЫНЫҢ САУЫН 
БИЕЛЕРІНІҢ БИОЛОГИЯЛЫҚ ЕРЕКШЕЛІКТЕРІ

Аннотация. Зерттеудің мақсаты Еуразияның жергілікті жылқы тұқым
дарының сауын биелерінің биологиялық ерекшеліктерін зерттеу. Зерттеу 
нысаны - қазақ жылқысы, қырғыз жылқысы, Тува жылқысы және қазақ 
жылқысының адай тармағы. Еуразия жылқыларының қанының биохимиялық 
көрсеткіштерін зерттеу көрсеткендей, ақуыздың, альбуминдердің, иммуно
глобулиндердің құрамы физиологиялық нормаларға сәйкес келді. Фосфор, 
кальций, темір құрамы да физиологиялық нормаларға сәйкес келді. Биелердегі 
мочевина мен хлоридтердің концентрациясы да физиологиялық нормаларға 
сәйкес келді. Биелерде қандағы глюкоза мен холестериннің мөлшері де 
физиологиялық нормаларға сәйкес келді. Зерттеу барысында лактацияның 
105 күнінде сауын биелердің максималды сүттілігі қырғыз жылқыларында 
– 1911,0 ± 45,1 кг, ал ең төменгі көрсеткіштерде қазақ жылқысының адай 
тармағының 1659,0 ± 25,8 кг, ал тауарлық сүт тиісінше қырғыз жылқыларында 
892,5 ±15,8 кг және адай тармағы қазақ жылқыларында 675,1± 3,76 кг 
құрағаны анықталды. Қазақ жылқыларының сүттілігі 1648,5 ± 36,8 кг және 
тувалық 1711,5 ± 29,4 кг, тауарлық сүттілігі қазақ жылқыларында 724,5± 9,2 
кг және тувалық жылқыларда 640,5 ± 7,9 кг құрады. Сүтті биелер сүтінің 
биохимиялық көрсеткіштерін зерттеу нәтижелері қазақ жылқыларында 
майдың мөлшері 1,8±0,07 %, ақуыздың 2,0±0,06 %, лактозаның 7,9±0,24 %, 
күлдің 0,4±0,02%, сүттің тығыздығы 33,9±0,37°a анықтауға мүмкіндік берді. 
Қырғыз жылқыларының биелерінде лактация кезеңінде сүтте май мөлшері 1,7 
%, ақуыз 2,1 %, лактоза 6,7 % және күл 0,39 % құрады. Қазақ жылқыларының 
адай тармағының сауын биелерінде май мөлшері 1,29 %, ақуыз 2,27 %, лактоза 
6,21% және күл 0,38%, сүттің тығыздығы орта есеппен 32,40°A құрады, Тува 
жылқысының сауын биелерінде сүтте абсолютті май мөлшері 1,7±0,06 %, 
ақуыз 2,05±0,04 %, лактоза 6,9±0,21 % және күл 0,36±0,03 %.

Түйін сөздер: қазақ жылқысы, қырғыз жылқысы, тува жылқысы, қан 
биохимиясы, сауын мөлшері, сүт құрамы
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БИОЛОГИЧЕСКИЕ ОСОБЕННОСТИ ДОЙНЫХ КОБЫЛ МЕСТНЫХ 
ПОРОД ЕВРАЗИИ

Аннотация. Цель исследований – изучить биологические особенности 
дойных кобыл местных пород лошадей Евразии. Объект исследования — 
казахская лошадь, кыргызская лошадь, тувинская лошадь и казахская лошадь 
адайского отродья. Изучение биохимических показателей крови лошадей 
Евразии показало, что содержание белка, альбуминов, иммуноглобулинов 
соответствовало физиологическим нормам. Содержание фосфора, кальция, 
железа также соответствовало физиологическим нормам. Концентрация 
мочевины и хлоридов у кобыл соответствовала физиологическим нормам. 
У кобыл содержание в крови глюкозы и холестерина также соответствовало 
физиологическим нормам. В ходе исследований установлено, что за 105 дней 
лактации максимальная молочность дойных кобыл наблюдалась у кыргызских 
лошадей – 1911,0 ± 45,1 кг, а минимальные показатели имели казахские лошади 
адайского отродья 1659,0 ± 25,8 кг, а товарный удой составил соответственно 
у кыргызских лошадей 892,5 ±15,8 кг и казахских лошадей адайского отродья 
675,1± 3,76 кг. У казахских лошадей молочность составила 1648,5 ± 36,8 кг 
и тувинских 1711,5 ± 29,4 кг, товарный удой составил у казахских лошадей 
724,5± 9,2 кг и тувинских лошадей 640,5 ± 7,9 кг. Результаты исследований 
биохимических показателей молока дойных кобыл позволили определить у 
казахских лошадей содержание жира 1,8±0,07%, белка 2,0±0,06%, лактозы 
7,9±0,24 %, золы 0,4±0,02 %, при плотности молока 33,9±0,37°A. У кобыл 
кыргызских лошадей в течение лактационного периода в молоке содержание 
жира составило 1,7 %, белка 2,1 %, лактозы 6,7 % и золы 0,39 %. У дойных 
кобыл казахских лошадей адайского отродья содержание жира составило 
1,29%, белка 2,27 %, лактозы 6,21 % и золы 0,38%, плотность молока в 
среднем составила 32,40°A. Дойные кобылы тувинской лошади имели в 
молоке абсолютное содержание жира 1,7±0,06 %, белка 2,05±0,04 %, лактозы 
6,9±0,21 % и золы 0,36±0,03 %.
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Introduction
In the conditions of Eurasia and Kazakhstan, productive horse breeding is 

developing due to local horse breeding (Zaycev, 2021; Kargayeva, 2020). 
The main product in herd horse breeding is the production of mare's milk (Iskhan 

K.Zh. et al. 2019; Oorzhak, 2017).
Of particular interest for horse breeding in the countries of the Eurasian 

Economic Union, namely, Kazakhstan and Kyrgyzstan, are the Novoalatay horses. 
Mares of the Novoaltai breed have a live weight of 532.5 kg, a height at the withers 
of 150.1 cm, an oblique body length of 155.3 cm, a chest girth of 185.6 cm, and 
a metacarpus girth of 21.5 cm. (Asanbaev T.Sh., 2013 Asanbaev  T . et al., 2018).

The aim of study. To study the biological characteristics of milking mares of 
local Eurasian horse breeds.

The methodology. The objects of research were the local breeds of horses: the 
Kyrgyz in the farm "Kokorova I.K.", Tonsky district of the Issyk-Kul region of 
the Kyrgyz Republic, Kazakh horse in the peasant farm "Bektobe" of the Zhambyl 
region and Adai offspring in the farm "Taushyk" of the Republic of Kazakhstan, 
Tuvan from the farm "Seserlig" of the Piy-Khemsky district (central mountain 
zone) of the Republic of Tyva of the Russian Federation.

Blood biochemical parameters in milking mares were studied in 2022 in 
clinically healthy Kazakh, Kyrgyz and Tuvan horses. Determination of biochemical 
parameters was carried out in a certified laboratory of the Dulati Taraz Regional 
University. 20 milking mares in each group - Kazakh, Kyrgyz and Tuvan horses 
were studied.

The milking capacity of mares was evaluated by gross milk yield, which was 
determined by monthly control milkings.

The daily calculated milk yield of mares was determined by the Saygin formula 
(1940):

of the Dulati Taraz Regional University. 20 milking mares in each group - Kazakh, Kyrgyz and Tuvan horses 
were studied.

The milking capacity of mares was evaluated by gross milk yield, which was determined by monthly 
control milkings.

The daily calculated milk yield of mares was determined by the Saygin formula (1940):

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷
𝑡𝑡𝑡𝑡
⋅    𝑥𝑥𝑥𝑥 24 (1)

where, Dp - dairy productivity of a mare per day, kg; Da – actual daily milk yield, determined by the 
control milking method, kg; t – the time of participation of mare in the milking process from the moment of 
weaning the foals to the end of the last milking, hours; "24" is the number of hours per day.

The milking capacity of mares before milking was tentatively determined by the increase in the live 
weight of foals for 1 month of their life. Based on the calculation that 1 kg of live weight gain, a foal needs 10 
kg of mother's milk.

The milking of the mares was carried out every 2 hours by hand, a total of 6 times to obtain milk yield 
in 12 hours.

The index of milkiness (IM), which characterizes the Pm production of milk per 100 kg of live weight 
(LW), was determined by the formula:

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

⋅(2)
Research results
Morphological indicators of the blood of local horse breeds in terms of hemoglobin and erythrocytes 

had differences: in Kazakh and Tuvan horses, it was at the upper limit of the norm, and Kyrgyz horses and 
Kazakh horses of the Adai offspring at the lower (Table 1).
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Kazakh horses of the Adai offspring at the lower (Table 1).
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Research results
Morphological indicators of the blood of local horse breeds in terms of 

hemoglobin and erythrocytes had differences: in Kazakh and Tuvan horses, it was 
at the upper limit of the norm, and Kyrgyz horses and Kazakh horses of the Adai 
offspring at the lower (Table 1).

There was a characteristic change in the value of the color index, which in 
Kyrgyz horses was close to the maximum value.

Analysis of biochemical parameters of blood serum in Kyrgyz horses showed 
an increase in some indicators characterizing metabolism due to the influence of 
the highlands (2000–4000 meters above sea level). Consequently, in the conditions 
of the highlands, Kyrgyz horses are demanding to the feeding conditions and the 
technology of their maintenance.

Table 1. Hematological blood parameters of milking mares

Indicators Horse Physiological 
normKazakh 

(n =20)
Kyrgyz
(n =20)

Tuvan
(n =20)

Adai offspring
(n =20)

Hematocrit, x 102 L/ 37.9±1.9 45.3±1.8 37.5±1.9 43.4 ± 2.5 32-48
Hemoglobin, x 10 g/L 17.1±0.9 10.1±1.5 16.6±1.4 13.5 ±1.7 10-18
Red blood cells, x 1012 g/L 33.7±1,6 6.7±0.5 9.2±0.8 11.2 ± 0.6 6-12
Platelets, x 1011/ L 3.1±0.1 1.5±0.09 4.3±0.4 3.8±0.09 1-6
White blood cells, x 109/ L 7.7±0.9 9.3±0.7 7.4±0.6 10.1 ±0.5 6-12
Erythrocyte sedimentation 
rate, x 10 g/L

145.9±1.7 135.8±2.1 133.4 ±1.8 145.7 ± 1.5 0.1-0.4

The study of biochemical parameters of Eurasian horses showed that the 
content of protein, albumin, and immunoglobulins corresponded to physiological 
norms (Table 1). The content of phosphorus, calcium, and iron also corresponded 
to physiological norms. The concentration of urea and chlorides in mares 
also corresponded to physiological norms. Studying the content of alanine 
aminotransferase and aspartate aminotransferase in the blood of mares, it was 
found that Kyrgyz horses have an excess of the maximum physiological norm by 
1.8 u/l and 4.2 u/l, respectively. In mares, the content of glucose and cholesterol in 
the blood also corresponded to the physiological norm.

Thus, at a physiological norm in horses of 57–79 g/l of protein in the blood 
serum of the Kyrgyz horse, its content averages 66.8±1.6 g/l, in the Kazakh horse 
69.5±1.9 g/l.

In Kyrgyz horses, phosphorus in blood at 1.01±0.3 mmol/l and iron at 26.8±0.8 
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µmol/l were within the physiological norm, while calcium was 1.54±0.4 mmol/l 
35% below the standard. In Kazakh horses, the content of phosphorus 1.23±0.2 
mmol/l, calcium 2.42 ±0.3 mmol/l, and iron 29.3 ±0.6 µmol/l corresponded to 
physiological norms.

With a physiological norm of 4.0–12 U / l, in Kyrgyz horses, the ALT content 
was 13.8±0.59, and AST–16.2±0.61. The change in the ratio of the activity of these 
enzymes in favor of AST, against the background of a general increase in the values 
of their activity, directly indicates the presence of hepatitis of various etiologies, 
one of the causes of which is intoxication. Therefore, an urgent study of the quality 
of feed for the presence of toxic substances is necessary.

If, on the whole, a conclusion is made about the physiological state of milking 
mares of Kyrgyz horses, then it is in a satisfactory condition, except for some 
individuals.

In Tuvan horses, the concentration of protein in blood was 75.2±1.3 g/l. The 
content of macro- and microelements was within the physiological norm.

In the course of the research, it was found that for 105 days of lactation, the 
maximum milking capacity of mares was observed in Kyrgyz horses – 1911.0±45.1 
kg, and the Kazakh horses of the Adai offspring had a minimum of 1659.0±25.8 kg, 
and the commercial milk yield was, respectively in Kyrgyz horses 892.5±15.8 kg 
and Kazakh horses of the Adai offspring 675.1±3.76 kg. In Kazakh horses, the milk 
yield was 1648.5±36.8 kg and in Tuvan horses 1711.5 ± 29.4 kg; (table 3).

Table 2. Blood biochemical parameters of milking mares

Indicators Horse Physiological 
normKazakh 

(n =20)
Kyrgyz
(n =20)

Tuvan
(n =20)

Adai offspring
(n =20)

Protein, g/l 69.5±1.9 66.8±1.6 75.2±1.3 64.5 ± 3.8 57-79
Albumin, g/l 35.8±1,3 31.2±1.1 32.4±1.2 33.8±2.3 25-38
Globulin, g/l 33.7±1,6 35.6±1.5 42.8±1.7 30.7 ± 1.9 24-46
Phosphorus (P), mmol/l 1.23±0.2 1.01±0.3 1.37±0.3 1.3 ±0.2 0.7-1.7
Calcium (Ca), mmol/l 2.42 ±0.3 1.54±0.4 2.48 ±0.4 1.9 ±0.3 2.0-2,0-3.3
Iron (Fe), µmol/l 29.3 ±0.6 26.8±0.8 28.5 ±0.7 29.2 ± 1.7 8-31.2
Urea, mmol/l 5.5±0.2 7.3±0.4 6.9±0.4 8.4 ±0.7 3.7-8.8
Chlorides, mmol/l 104.3±1.9 98.9±2.5 102.3±2.3 65.7 ± 4.2 98-107
ALT, (alanine amino-
transferase), u/l

11.3±0.38 11.9±0.59 11.8±0.29 11.9 ±0.39 4-12

AST, (aspartate amino-
transferase), u/l

11.5±0.41 11.8±0.61 11.4±0.39 11.7 ± 0.61 4-12

Glucose, mmol/l 5.2±0.3 3.6±0.5 3.7±0.4 4.1 ±0.5 3.5-6.3
Cholesterol, mmol/l 3.4±0.3 2.7±0.2 4.9±0.2 4.9 ±0.6 2.9-5.2
Thymol, test 1.5±0.2 2.0±0.1 2.8±0.2 3.1 ±0.4 0-4
Magnesium, mmol/l 0.9±0.1 0.88±0.05 0.95±0.1 0.79 ± 0.1 0.7-1.1.
Potassium (K+), mmol/l 3,5±0.2 2,81±0.3 3.7 ±0.3 3.3 ± 0.2 2.8-4.7
Chlorides (Cl-), mmol/l 105.9±2.5 99.6±2.3 108.1 ±1.1 108.3 ± 0.9 97-110
Sodium (Na+), mmol/l 145.9±1.7 135.8±2.1 133.4 ±1.8 145.7 ± 1.5 133-147
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According to the index of milkiness (per 100 kg of live weight), high rates were 
observed in Kyrgyz horses (553 kg) in comparison with Kazakh horses of the same 
age (451 kg). The minimum indicators were observed in Tuvan horses (436 kg) and 
Kazakh horses of the Adai offspring (417 kg). 

The results of the studies of the biochemical parameters of milk made it possible 
to determine in Kazakh horses the content of fat 1.8±0.07%, protein 2.0±0.06%, 
lactose 7.9±0.24%, ash 0.4±0, 02%, at a milk density of 33.9 ±0.37 °A (Table 4).

Table 4. Biochemical parameters of mare's milk

Milkiness indicators Biochemical parameters
Fat, % Protein, % Lactose, % Ash, % Density, °A

Kazakh horse (n =20)
M±m 1.8 ± 0.07 2.0 ± 0.06 7.9 ± 0.24 0.40 ± 0.02 33.9 ± 0.37
δ 0.22 0.29 0.64 0.05 1.41
C v 12.6 14.2 9.7 18.1 4.3
Lim 1.5-2.5 1.7-2.6 6.4-8.5 0.33-0.54 31.5-37.0
Kyrgyz horse (n =20)
M±m 1.7±0.08 2.1±0.05 6.7±0.18 0.39±0.02 33.8 ± 0.42
δ 0.25 0.32 0.41 0.06 1.47
C v 11.4 14.8 6.2 17.9 4.5
Lim 1.5-2.2 1.7-2.7 6.4-7.9 0.31-0.52 30.5-36.0
Tuvan horse (n =20)
M±m 1.7±0.06 2.05±0.04 6.9±0.21 0.36±0.03 33.5 ± 0.36
δ 0.21 0.26 0.41 0.04 1.22
C v 9.9 12.6 8.5 14.1 3.8
Lim 1.5-2.2 1.7-2.7 6.4-8.2 0.30-0.49 30.5-38.5
Adai offspring
M±m 1.29 ± 0.03 2.27 ± 0.06 6.21 ± 0.04 0.38 ± 0.05 32.40 ± 0.34
δ 0.19 0.27 0.62 0.04 1.35
C v 9.5 8.60 2.05 17.6 4.1
Lim 1.25 - 1.58 2.21 - 2.30 6.08 - 6.37 0.32–0.53 31.0 - 36.0

In mares of Kyrgyz horses during the lactation period, in milk, the fat content 
was 1.7 %, protein 2.1 %, lactose 6.7 %, and ash 0.39 %. In milking mares of 
Kazakh horses of the Adai offspring, the fat content was 1.29 %, protein 2.27 %, 
lactose 6.21 %, and ash 0.38 %, milk density averaged 32.40°A. Milking mares of 
the Tuvan horse had an absolute fat content of 1.7±0.06 %, protein 2.05±0.04 %, 
lactose 6.9±0.21 %, and ash 0.36±0.03 % in milk.

Discussion
Biochemical blood parameters fully reflect the metabolism of proteins, fats, 

carbohydrates, vitamins, hormones, water and mineral characteristics of the 
body. They allow us to interpret the growth and development of the organism, to 
understand the pathogenesis of a particular pathological condition of the animal, 
help to identify hidden forms of the disease, and, ultimately, to make an objective 
diagnosis. Undoubtedly, the biochemical blood parameters of the studied Eurasian 
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horse breeds are of particular interest for their further prediction of breeding and 
productive characteristics.

Quantitative characteristics of biochemical parameters of blood of horses of 
Eurasia depend on the following factors: breed affiliation: feeding and maintenance; 
age; season of the year.

The local Eurasian horse breeds are characterized by the same dairy productivity 
parameters. The highest indicators of daily milk yield of marketable milk were 
recorded in milking mares of Kyrgyz horses (6.9 kg), the lowest in Tuvan horses 
(6.1 kg) in comparison with Kazakh horses (6.9 kg) and Kazakh horses of the Adai 
offspring 6.43 kg. The fat content in milk is 1.29–1.8 % for milking mares of local 
breeds of horses, 2.0–2.27 % protein, 6.21–7.9 % lactose, 0.36–0.40 % ash. The 
average density of mare's milk is 32.4–33.9°A.

Conclusion
In highly productive mares, the concentration of total protein and residual serum 

nitrogen is higher than in less productive ones.
Based on the conducted studies, the following: hematological blood parameters 

of milking mares, blood biochemical parameters of milking mares, milking capacity 
of mares, biochemical parameters of mare's milk.
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