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the addition of vitamin E will increase the efficiency of using the gene pool of highly valuable breeding goats.
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AnHoTanusi. Makayaga maTepuaigap KeaTIpUIreHIeH, Kaszipri yakbITTa KOJJIaH YPBIKTaHIBIPY,
KOMEKIII PEeNpOAYKTHUBTI TEXHOJOTHUSIIAPABIH Olp TYpl peTiHAe, CYTTI JKOHE €TTI MaJl IIapyallbUIbIFBIH/A
KEHIHEH KOJIaHBLIAIbl. AYBUI MIapyalIbUIBIFbI CaJachiHBIH EINKi MIapyanbuIbIFbl CUSKTHI TIEPCTIEKTHBAIBI
OarpIThl Typaibl He alTyra OonMaiifbl. TexerimTepAiH Oipi-TeMeH TeMrepaTypaHblH OHAIPYII
SIIKUICPAIH YPBIKTapbIHBIH MOP()ODYHKIIMOHAIABI CUIIATTaMajapbiHa Tepic acepi. ToxipuOene TYKbIMIIbI
OHIIPYIILIEPACH ally MEH KPHOKOHCEPBAIMSIIAY/Ibl )KOHE KOHTUHEHTTI aHAJIBIKTAP bl KOJIAAH YPBIKTAHABIPY
Ke31HJe KOJ/IaHyJbl KAMTUTHIH KO0e€r OHWOTEXHOJIOTHUSCHIHBIH 3aMaHayd oNICTepiH KOJAaHA OTHIPHII,
OHIMJIUIIT JKOFapbl >KaHyapjapIblH Mall 0achlH jKeJeneTin KeOelTy mpobiemachl epekine 0achIMIbIKKa
ue 6oxanel. DepMepilik JKOHE KeKe MIapyallbUIbIKTapAblH TOKIpHOeciHe KOJAaH YPBIKTAHABIPY/Ibl €HTi3y
ypIIaKkTapbIHbIH canackl OOMBIHINA TEKCEPUIreH JKOFapbl KYHJbI achbUl TYKbIMJIbl ©CIPYIIUIEP/IH TYKbIMBIH
KEHIHEeH MaijalaHyFa, )KbIHBICTBIK >KOJIMEH OEpUIETIH >KYKIalIbl aypyJlap/blH TapalyblH a3alTyFa, 5KbUIIbIH
KOJIaiJIbl MayChIMBIH/IA JKacC XKaHyapiapAblH TYbUTYbIH KAMTaMAaChl3 €T€ OTBIPBII, YPBIKTaHIbIPY MEpP3IMIEpIH
OakpuTayFa MYMKIHIIK Oepeni. «E» mopyMeHi KOChIIFaH JKaHa €PITKIIITE SIIK ASKYIISIUACHH MYy3aTy-epiTy
Ke3iHJie 6acKa aHaJOrTapMeH CalbICThIPFaH/a KeJlecl HOTHXKENIEep allbIH/Ibl: YPBIKTApIbIH KO3FAJIFBIITHIFb] &
Oaymibl Kypanbl, YPhIKTapblH KOHIIEHTpanuscsl 1,7+1,8 mupa/mit; epireH ypbIKTapIblH KO3FaJIFBIIITHIFb 5
OaJs1, eMipIIeHIIKTIH abcomoTTl kepceTkiiil 93 % «E» mopymeHi KOChUIFaH KIACCUKAIBIK OPTaHbl KOJJAHY
KOFapbl KYH/Ibl OHIIPYII eIKiJIep/AiH TeHO()OHIbIH Naiiiaaany THIMAUIITIH apTTHIPAIBL.
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AnHoOTanus. B crarbe npuBeeHbl MaTepuabl 00 HCKyCCTBEHHOM OCEMEHEHHUH B HACTOSIIIEE BpeMs
KaK OJHOW M3 Pa3HOBUIHOCTEU BCIIOMOTATEIbHBIX PETPOIYKTHBHBIX TEXHOJOTUH, MMEIOIINX MACIITa0HOE
WCII0JIb30BaHUE B MOJIOYHOM U MSICHOM CKOTOBOJICTBE. Uero Helb3s CKa3aTh O TAKOM MEPCIEKTUBHOM HaIpaB-
JIEHUH CENbCKOX03MCTBEHHOM OTpaciu, Kak K030BOACTBO. OJHUM U3 CACPKHUBAIOIINX (HDAKTOPOB SBISAETCS
HEraTUBHOE BIIMSHUE HU3KHX Temreparyp Ha MophodyHKIIMOHATIbHbIE XapaKTEPUCTUKHU CIIEPMATO30MIIOB
KO3J10B-Tipou3BoauTeneil. Ho ocoOyro mpuopuTeTHOCTH nmpuoOpeTaeT npodieMa yCKOPEHHOTO Pa3MHOKECHHUS
MIOTOJIOBBSI BBICOKOMIPOAYKTUBHBIX )KHBOTHBIX, C UCTIOJIH30BAHHEM B MPAKTHKE COBPEMEHHBIX METOA0B OHO-
TEXHOJIOTMH BOCIIPOU3BOJICTBA, BKIIOYAIOLIUM MOJTYyYEHHE U KPUOKOHCEPBAIIMIO CEMEHU OT MPOU3BOAUTENEH
Y MIPUMEHEHHUH €ro MPU MUCKYCCTBEHHOM OCEMEHEHHME MaTOYHOro KOHTMHEHTa. BHeapeHne McKycCTBEHHOTO
OCEMEHEHHUSI B TIPAKTUKY (DEPMEPCKUX M YACTHBIX XO3SHCTB MO3BOJUT MIUPOKO MCTIOIB30BATh CEMST BBICOKO-
IIEHHBIX TUIEMEHHBIX MPOU3BOAUTENICH, MPOBEPEHHBIX MO KAaY€CTBY MOTOMCTBA, CHH3UTH PACIPOCTPAHEHUE
WH(EKIIMOHHBIX 3a00JICBaHUN, MTEPEIAIOIINXCS TIOJIOBBIM ITyTEM, KOHTPOJIUPOBATh CPOKH OCEMEHEHHUs, 00e-
CrieuMBasi pOXKJICHHUE MOJIOJIHAKA B OJIaronpusATHBIN ce30H roja. [Ipu 3aMopakuBaHUU-OTTAUBAHUU ISKYIISITOB
KO3JIOB B HOBOM pas0aBuTele ¢ 100aBieHueM BUTaMuHa E, Mo cpaBHEHUIO C IPYTUMH aHAJIOTaMH, TTOTyYeHBI
CIIEIYIOIINE PEe3yIbTaThl: MOJIBWKHOCTH CIIEPMHUEB COCTaBWIA § OAIJIOB, KOHIICHTpaIus cnepmueB 1,7+1,8
MJIPJ/MIT;, TIOJBUKHOCTD Pa3MOPOKEHHON criepMbl 5 0anioB, abCONMIOTHBIN TMOKa3aTelb >kuBydectu 93 %.
[IpumeneHue Kiiaccu4eckor cpesl ¢ no0aBIeHrneM BUTaMuHa «E» mo3BonuT moBeICUTh 3(h(hEKTUBHOCTH HUC-
MOJIb30BaHUS TeHO(POH/Ia BBICOKOLIEHHBIX KO3JIOB-TIPOU3BOIUTENCH. KitoueBbie cnoBa: cpena, Kpuo-
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Introduction.

Goat breeding is a branch of animal husbandry that is capable of producing a wide variety of prod-
ucts and raw materials. Due to the dietary and healing properties of milk, dairy goat breeding is becoming a
promising industry in many countries around the world. Evidence of the development of a downward trend
and, as a result, an increase in the quality of raw materials, depending on the intensity of growing young local
goats [Ajtzhanov et al., 2024: 34—-40]. Goat’s milk is unique in its composition. Goat’s milk protein contains a
large number of essential amino acids that increase the body’s resistance to infectious diseases and normalize
cholesterol metabolism. Goat’s milk protein and lactose are easier to digest, as the fat globules in it are smaller
and evenly distributed throughout the mass. Goat’s milk is a particularly valuable product for baby food and
people with gastrointestinal diseases. It is also widely used in the production of cheeses, cottage cheese and
bio yogurt. All over the world, goat breeds of dairy production have been actively engaged in breeding for a
long time. The Zannan goat breed, characterized by high milk yields and milk quality, has become the most
widespread [Aryngaziev et al., 2006: 165-170; Kasymov, 1983: 11: 20].

Sustainable farming must integrate productivity, animal health, and food security through public-pri-
vate partnerships and research [Bodu et al., 2025]. Therefore, enhancing these practices can significantly ben-
efit sustainable farming. As such, goats are vital globally, and addressing challenges is crucial for improving
nutrition and economic stability through food animals [Minnig et al., 2021]. Buck fertility is the ability of a
male goat to produce viable sperm capable of successful fertilization, which is essential for goat reproduction
and affects herd productivity as well as genetic progress. Male fertility in artificial insemination programs is
linked to sperm fertilizing capability and genetics. Alpine bucks are recognized for their superior traits such
as better semen volume, concentration, and motility, making them ideal for breeding programs [Bogdaniuk et
al., 2023]. Even bucks that pass fertility tests may exhibit subfertility [Banwarth et al., 2022], which necessi-
tates detailed sperm structure and function analysis. Bucks also induce estrus in does, enhancing overall herd
productivity [Gutierrez et al., 2022]. Artificial insemination with frozen semen has improved performance in
Alpine goats, showcasing the importance of superior genetics [Agossou et al., 2018]. Selecting high-quality
bucks is crucial for improving fertility [Nyaupane et al., 2017]. Artificial insemination with frozen-thawed
semen has been successful in maintaining viable sperm and achieving good conception rates [Susilowati et
al., 2020].

Due to the weak development of the breeding base in dairy goat breeding in Kazakhstan, one of the
main problems of the industry is to increase the efficiency of breeding work in the industry. Due to the fact
that goats belong to animals with a pronounced breeding season, in order to obtain year-round products from
them, in addition to natural reproduction, artificial insemination of female goats should be carried out on farms
[Kasymov et al., 1975].

The main advantage of the artificial insemination method is to maximize the use of highly valuable
breeding goats by inseminating a large number of female producers by sperm with a single dose of ejaculate
[Asilbekova et al.,1998].

One of the first large-scale studies on the biology of reproduction by artificial insemination of animals
was the work of I. Ivanov, a Soviet animal biologist and specialist in the field of artificial insemination. The
experiments of 1. Ivanov proved the possibility of dividing the sperm ejaculate of males into many parts for
the insemination of a large number of females and developed a technology for diluting sperm and preserving it
outside the body. Under the leadership of I. In 1930, more than one hundred thousand animals were artificially
inseminated in farms of the USSR [Ivanov, 1930: 7-9].

A great contribution of artificial insemination was made by the Soviet physiologist, academician of the
Russian Academy of Sciences, specialist in artificial insemination of farm animals V.K. Milovanov, Doctor
of Agricultural Sciences, Professor, Academician of the Academy of Agricultural Sciences of the Republic of
Kazakhstan K.T. Kasymov and many other scientists of the Soviet era. As a result of the creative work of a
large team of scientists, the technology, organization and technique of artificial insemination of farm animals
were improved, work was carried out to develop the composition of new media and technology for long-term
storage of sperm at low temperatures (-196 ° C) in liquid nitrogen [ Viktor et al., 1948: 105].

A classic diluent usually consists of several components, each of which performs a specific biological
role. A non-electrolyte solution (glucose, lactose, sucrose, and raffinose) is used as the basis of the synthetic
medium. To eliminate or weaken the temperature shock in the sperm, the yolk of a chicken egg is injected into
the separator, which increases their resistance to cooling. Additional components for synthetic media can be
sulfonamide (white streptocide) and antibiotics (penicillin, streptomycin, etc. d.), which are introduced into
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a diluent to prevent the development of pathogenic microorganisms, and glycerin, used when freezing sperm
in order to avoid the stage of crystallization of the liquid damaging the sperm. In addition, the following sub-
stances can also be used for the preparation of media: potassium phosphoric acid, sodium bicarbonate, mag-
nesium sulfate, potassium chloride, purified ammonium sulfate [Aksenova, 2011: 13—15].

Dilution of sperm is an important factor in the implementation of artificial insemination technology,
which makes it possible to preserve sperm longer, maximize and effectively use it by inseminating a large
number of females with sperm from a single dose of ejaculate. For this purpose, methods of diluting sperm
have been developed in order to ensure the preservation of its fertilizing ability for a long time [Chakravarty
et al., 2023: 178-183].

The relevance of the conducted research is to improve the composition of the diluent of the sperm of
breeding goats, which makes it possible to create conditions that prevent excessive consumption of internal
energy reserves in sperm, ensuring the ability for their long-term survival outside the body and the full pres-
ervation of fertilizing ability.

The research objective. Formation of experienced breeding goat groups to obtain and study the quality
of sperm, methods of freezing it, and insemination for experienced goat groups. Testing of the composition of
a new diluent for cryopreservation of goat semen and development of technology for freezing diluted sperm.

Methods and materials.

The research work was carried out within the framework of the PCF project “Development of effective
breeding methods in goat breeding”.

All the studies were carried out in the laboratory for the production and technology of cryopreserva-
tion of breeding material of JSC “RCPJ “Asyl Tulik” and in the Breeding farm “Zerenda” LLP of the Akmola
region.

The object of the research was the native sperm of goats produced by the Zaanen breed. Concentration
and mobility were determined using an Accucell 783 photometer and a trinocular microscope with a camera
and CEROS software, the CASA computer technology using SCA parameters.

Seed volume indicators depend on a number of factors, including the season of the year. During the ex-
periment, the influence of the season on the reproductive abilities of goats was taken into account. 30 breeding
goats were selected from the total herd of PH Zerenda LLP, divided into two groups (control and experimen-
tal). In both groups of goats, the seed was taken twice a week with a double cage, according to the instructions.
After collection, the sperm was examined in the laboratory, using methods to determine its physical properties,
as well as by biological, biochemical, and morphological analyses in accordance with GOST 32277-2013.

The essence of the methods is to visually determine, using a microscope in a crushed drop of sperm, the
quantitative ratio of spermatozoa with linear translational motion to their total number. Since goat semen con-
tains the enzyme phospholipase A, one of the important stages of successful cryopreservation is the removal
of seminal plasma [Plokhinsky, 1961: 364]. The pre-frozen sperm doses were thawed at a temperature of 37 +
1 ° C and left in a thermostat for 5 hours. The experimental data obtained were processed using the ANNOVA
data analysis package in Microsoft Excel and according to Plokhinsky [Xu et al., 2022].

Cryopreservation of sperm from breeding goats was performed in sequins using French technology
using an analog Russian medium as a control and experimental medium with the addition of vitamin E.

Instead of the sodium salt of EDTA, calcium complexonates were used in the synthetic medium. The
freezing of diluted sperm was carried out in plastic sequins (straws), with a freezing volume of 0.25 ma of
diluted sperm for one dose. The protocol for freezing semen samples consisted of two stages: 1 - straws were
placed in goblets and then glasses 4 cm above liquid nitrogen for 7 minutes; 2 - complete immersion in liquid
nitrogen for further storage.

Female goats in estrus were used as teasers. Adult, well-trained breeding goats were used to produce
2-3 ejaculates, and one-and-a-half-year-olds 1-2 ejaculates. A significant increase in sperm storage time was
achieved after the use of a synthetic medium containing chelaton. Chelaton (synonyms EDTA, trilon-B, selec-
tone-B, versene, complexon-III) is a disodium salt of ethylenediaminetetraacetic acid. It binds ions of divalent
metals (calcium, magnesium, etc.), inhibits the activity of a number of enzymes, reducing metabolic processes
in spermatozoa, which helps to increase their viability. At the same time, the concentration of ATP and ADP in
the cells remains at a high level, causing anabiosis of the germ cells even at room temperature. Chelaton pro-
tects the acrosome and membranes in semen from destruction during storage. The destructive effect of strong
electrolytes on sperm has been known for a long time. In 1932, it was discovered that in environments devoid
of ions of the alkaline earth metals calcium and magnesium, spermatozoa died quickly. The introduction of a
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small amount of these metals increased sperm survival by 5-6 times. Semen contains about 9 mEq of calcium,
whereas blood contains only 0.5 mEq. Therefore, solutions of commonly used salts of citric acid or phos-
phoric acid, which precipitate calcium, are not suitable for diluting sperm. Complexes that bind calcium in
the form of chelatons, such as the sodium salt of EDTA, are also unsuitable. If such complexes are previously
saturated with calcium ions, then the complexate does not bind calcium-binding compounds when diluting
sperm in the form of sonates. When diluting sperm, it does not bind these ions, which significantly improves
sperm survival. Calcium and magnesium carbonate has the ability to bind heavy metal ions-iron, copper, zinc
and a number of others that activate oxidative processes by water-soluble oxidase enzymes. This compound
also serves to protect spermatozoa from oxidation by free amino acids, which eventually leads to the formation
of toxic hydrogen peroxide.
Results and discussion.

When developing a medium for freezing sperm from breeding goats, calcium and magnesium com-
plexonates were used as a salt base, which cannot extract calcium and magnesium ions contained in sperm,
but are able to bind bivalent metal ions with higher stability constants and complexes that dramatically reduce
sperm survival. (Table 1)

Using these components, as well as sucrose (buffer component), glycerin (cryoprotector), egg yolk
(buffer and cryoprotector), vitamin E (antioxidant), and water (solvent), a new medium for cryopreservation
of sperm obtained from breeding goats was developed. The classical environment was tested as a control. The
results of the studies of the two media are shown in Tables 2.3

Table 1 — Composition of the synthetic medium used in the freezing of goat semen

Ne | Control Quantity Experienced Quantity

1 Sucrose, g 10,0 Sucrose, g 8,0

2 Complexonate Na2 Ca EDTA, mg 200,0 NA2CAHEDTA Complexonate, 200,0
Calcium Complexonate mg Calcium Complexonate

3 Glycerin, cm3 7,0 Glycerin, cm3 7,0

4 Egg yolk, cm3 20 Egg yolk, cm3 20

5 Distilled water, cm3 100 Distilled water, cm3 100

6 Vitamin E, ml - Vitamin E, ml 2,0

Compared with existing analogues, the new developed medium contributed to the prolongation of the
viability of goat sperm and also increased the absolute survivability of goat sperm by 8 %, compared with the
classical medium.

Table 2 — Testing of synthetic media for seed dilution

Ne Dilution Ejaculate Average sperm sperm Motility freezing
n/a medium production,, ejaculate concentration, | motility of sperm score, doses
volume bln /ml discharge
1 Control 300 2,5 1,6+1,7 8 4 30
Experimental
2 Control 300 2,5 8 5 30
Experimental
1,7£1,8

The effect of the degree of dilution of sperm by a medium with the addition of vitamin E on the abso-
lute vitality of goat gametes was also studied. The highest absolute index of germ cell survivability was found
when diluting sperm in ratios from 1:0.5 to 1:4. Such degrees of dilution of ejaculates are most widespread in
the practice of artificial insemination of female goats.

It has been established that the most optimal degrees of dilution of goat sperm with a medium with
the addition of vitamin E are indicators from 1:1 to 1:3. In this dilution interval, goat germ cells show better
activity and vitality. Based on this, when using a classical medium with the addition of vitamin E, depending
on the concentration of spermatozoa in the ejaculate, it is better to adhere to a dilution degree of 1:2

Table 3 — Absolute indicators of sperm viability of goats in a new environment and analog environ-
ments

Medium Sperm activity by day of sperm storage, points APJ

0 2 4 6 8 conl.units | After defrosting %
Classic environment with vita- 8 5,8 3,1 1,4 - 672 93
min E supplementation
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The quality of sperm was assessed in the laboratory of JSC RCPJ Assyl Tulik both visually and with
the help of special devices. The sperm was visually checked for suitability in terms of ejaculate volume, con-
sistency, and the presence of impurities (pus, blood, urine, feces, etc.). If 1 ml of fresh goat semen is estimated
as thick (g), in the presence of 1 to 2 billion, as medium density (C). In the presence of less than billion/ml,
sperm is considered to be of rare density and cannot be used. To determine the activity of the sperm, an optimal
temperature environment of 38—40 °© C was created using tables for heating on special thermostats. Under a
microscope with a magnification of 120—180 times, the activity of sperm was assessed by their motility. If all
100 % of the sperm in the field of view of the microscope eyepiece have a rectilinear motion, then such sperm
is rated at 10 points. When moving rectilinearly, 90% correspond to 9 points, 80 % - 8 points, etc. All other
types of movement (circular, oscillatory) are not taken into account when evaluating sperm.

It should be borne in mind that in too thick ejaculates, by the time they are evaluated, not all sperm
have time to come out of suspended animation due to the influence of acidic elements and lack of alkaline
ones, which significantly underestimates the assessment of sperm activity. Add a drop of heated 2.9 % sodium
citrate solution to such sperm, and all living sperm will come out of the anabiotic state.

Frozen sperm in polyethylene straws was soaked in a 38°C water bath for 18-20 seconds, moisture was
carefully removed, the sequins were uncorked with scissors, and sperm activity was evaluated using conven-
tional methods.

Table 4- Indicators of sperm recommended for cryopreservation and insemination

Indicators Freshly After a cold shock Frost-thawed

Mobility, points obtained more than 8,0 of more than 3.0 more than 3.0

Survival time, h more than 5.0 more than 5.0
Conclusions.

The experimental research data obtained made it possible: to expand knowledge on the cryobiotech-
nology of sperm from goat producers, to show the relationship between the content of synthetic medium and
the quality of ejaculate for cryopreservation of goat ejaculate and to increase the cryostasis of gametes. During
biotechnological work, a medium with the addition of vitamin E should be used, having the following compo-
sition per 100 ml of water: sucrose 8.0g, NA2CAHEDTA complexonate, mg calcium complexonate 200.0 g.
yolk 20 ml, glycerin 7.0 ml, vitamin E -2.0 g.

When goat ejaculates were frozen and thawed in a new diluent with vitamin E, compared with other
analogues, the following results were obtained: sperm motility was 8 points, sperm concentration was 1.9+1.6
bn/ml; mobility of thawed sperm was 5 points, absolute vitality index was 93 %

The use of a classical medium with the addition of vitamin E will increase the efficiency of using the
gene pool of highly valuable breeding goats.
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