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PE3IOME

B crarbe roBopurcs, uro B TOO «Illamabaii» co3mana kanaznckas cuctema GrowSafe, tak kak
BEETCSI pa3BEICHUE Ka3axCKoi OenorosoBoil moponsl MsCHOro HampasieHus. IlosTtomy omHum u3
aKTyaJlbHBIX BONPOCOB B HCIIOJNIB30BaHMM KaHaackoi cucrembl GrowSafe siisiercst mpoekt
IIOMEIEHNE [UI1 JXUBOTHBIX, €€ COOTBETCTBHE CaHMTapHbIM TpeOoBaHusAM. lloTomy d4TO mpH
COJCPKAHUH JKUBOTHBIX B IIOMEILEHHSX, HE COOTBETCTBYIOIIMX 300TMI'MEHUYECKUM CTAaHAApTaM, MX
NPOAYKTUBHOCTh M BBIHOCIHMBOCTH CHIDKAIOTCS, MOTYT TPUBECTH K MAacCOBBIM 3a00JICBaHUSIM,
MI03TOMY IIPOEKTHUPOBAHUE, CTPOUTEIBCTBO M 3KCILUTyaTalisl HOMEIEHUH B )KUBOTHOBOJICTBE JOJIKHBI
OCHOBBIBaTbCS HE TOJBKO HAa TEXHUYECKHX, HO M Ha OMOJIOTMYECKUX M 300TUTMEHHYECKHX
TpeOoBaHMAX. [loMenneHus I coAep KaHus )KMBOTHBIX JIOJDKHBI OBITh YOOHBIMU JIJIS pa3MEIICHUS,
KOpPMJICHUS, TIOJIMBA U Co/iepKaHus KUBOTHBIX. [Ipoekt konromaM B TOO "lllama6aii" moctpoeH B
COOTBETCTBHHU CO BCEMU CAHUTAPHO-TUTMEHUIECKUMHU TPEOOBAHUSIMH.

IIpexxme Bcero, mepen mnoakmodeHneM Kk cucteme GrowSafe mnpoxomur 10-14  muei
aganrtanuy, mocie dero Ha 40-49 nHelt mpoBoauTCs TecToBast paboTa ¢ TOIKIIOYEHNEM 3TOH CHCTEMBIL.
Cucrema GrowSafe ucrnosnb3yercst 1uist onpeesieHus: KoJIudecTBa He motpediaeHHbx kKopmMos (TAM) u
3HAYCHUH WHIEKCa MOPOJHOH LEHHOCTH, KpOME TOT0, YTO MO3BOJISIET KOHTPOJHPOBATH paszMep
KOPMOB JUTSI JKABOTHBIX, MPHPOCT JKWBOW Macchl. i mccmemoBanuss TAM coOmparoT CXOmHbBIE
TPYMIIB )XUBOTHBIX IO MOJTY, IOPOAE, pa3MepaM, OT OAHOJIETHUX KUBOTHBIX. MaKkcUMasibHas pa3HULA
B BO3pacTe MEX/y KUBOTHBIMH JIOJDKHA COCTaBJIATh 10 90 mHen.

UDC 636.5.034
IRSTI 68.41.31 DOI 10.56339/2305-9397-2022-4-1-164-173

Lozowicka B., PhD, Professor, main author, https://orcid.org/0000-0002-2760-3333

Plant Protection Institute National Research Institute, Wtadystawa Wegorka 20, Poland,
bozena.lozowicka@mail.ru

Paritova A.Y., PhD, Senior Lecturer, https://orcid.org/0000-0001-7036-1037

S.Seifullin  University, 62, Zhenis st., 010000, Nur-Sultan, Republic of Kazakhstan,
paritova87@mail.ru

Kushmukhanov Zh.S., master (veterinary sanitation), https://orcid.org/0000-0002-5132-7359

NJSC «West Kazakhstan Agrarian Technical University named after Zhangir Khany», Republic of
Kazakhstan, Uralsk, st. Zhangir Khan, 51, 090009, jenis.90@mail.ru

Nakhatova N.K., master of Veterinary Sciences, https://orcid.org/0000-0001-5249-555X

S.Seifullin University, 62, Zhenis st., 010000, Nur-Sultan, Republic of Kazakhstan, nura_nl16@mail.ru

VETERINARY AND SANITARY EVALUATION OF CHICKEN MEAT WHEN USING
FEED MINERAL CONCENTRATE "NATURAL ZEOLITE" IN THE DIET

ANNOTATION
This article studied quality indicators of chicken meat when using feed mineral concentrate
«Natural Zeolite» in their diet. The purpose of study is to give a veterinary and sanitary assessment of
chicken meat when adding «Natural Zeolite» to diet. The research work was conducted on 120 one-
day-old female Ross 90 chickens owned by the Chicken Ryaba poultry meat factory in 2021-2022
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years. The zeolite used in this experiment contains at least 81% clinoptilolite. It also contains 62%
Si02, 16% Al203, 5.45% Fe203 and 5.12% CaO, 2.30% MgO, 2.62% K20 and 2.03% NaO (Table
2). Organoleptic examination revealed that carcasses of 10, 20 and 30-day-old chickens raised with
feed additive had no foreign smell, the appearance of the carcass did not change in comparison with
the carcasses of the control group. The color is pale pink, slightly moist, did not leave wet spots on the
filter paper. When cooking meat, the soup turned out to be transparent, fragrant, and pleasantly
smelling. The pH content of chicken meat in the research group was 5.8-6.0, which corresponded to
the pH of ripe, raw meat. The activity of peroxidase in the muscles of experimental and control
chickens was the same. No ammonia and ammonium salts were found in the studied samples of
poultry meat of the control and experimental groups. The content of amino-ammiac nitrogen in
muscles of the studied chickens was 1.07 - 1.11 mg. The number of mesophilic aerobic and facultative
anaerobic microorganisms (NMAFANM) was 6.5x10°-1.0x10*. Pathogens, including salmonella and
listeria monocytogens, were not isolated in 25 g of the product. The nutritional value of meat in 100 g
of the product was 132.6 kcal in 10-day chicken meat; 137.9 kcal in 20-day chicken meat; 143.1 kcal
in 30-day chicken meat.

Key words: feed additives; veterinary-sanitary evaluation; chicken meat; mineral concentrate
«Natural Zeolitex; diet; microbiological research; physico-chemical research

Introduction. Improving the well-being of people is closely related to improving the food
supply of the population. An important role in the growth of food production belongs to poultry
farming as the most intensive branch of animal husbandry. Poultry farming in our country is
characterized by increasing requirements for the quantitative growth of products, improving their
quality and reducing cost [1].

Today, modern management of industrial poultry farming has reached a qualitatively new
level. Both all over the world and in our country, targeted breeding work is being carried out to build
capacity in the direction of meat and eggs. Poultry has the greatest effect of converting vegetable
protein into an animal, which compares favorably with cattle and pigs in this indicator. Possessing
unique qualities of self-sufficiency, the bird impresses with its very high intensity. When producing a
kilogram of egg mass or broiler meat, the feed conversion is less than two units, from 4 to 5 kg is
required for the production of one kilogram of pork, from 7 to 10 kg of feed is required for the
production of beef [2-3].

Poultry meat is considered one of the most popular and widespread food products [4]. Modern,
intensive production of poultry products has made it possible to obtain a phenomenal profit due to the
efficient and economical production of high-quality and safe meat, eggs and biological products [5].
Poultry meat production continues to grow worldwide.

Experts expect that in less than ten years chicken will become the main source of protein for
consumers. Statistics show that this also applies to our country. For 4 months of 2022, 139.9 thousand
tons of cattle meat were sold on the domestic market. This is 3.2% or 4.6 thousand tons less than in the
same period of 2021. Biologically active food additives are concentrates of natural or biologically
active substances identical to natural ones (including essential food substances) intended for direct
intake or inclusion in the composition of food products. Rational use of biologically active additives
provides a unique opportunity to purposefully influence the most damaged joint of metabolic
processes by correcting the metabolic connection. At the same time, the profitability of livestock
production increases [2, 6].

Trace elements are introduced into the feed in the form of premixes. In most cases, seven trace
elements are used-cobalt, copper, iron, iodine, manganese, zinc and selenium. Of the trace elements,
calcium, phosphorus, potassium, sodium, chlorine, magnesium and sulfur are very important in animal
feeding. The possibility of biological use of the organism plays a decisive role in the choice of sources
of trace elements. Sources of trace elements can be organic and inorganic. The most well-known of
them are products called chelated bonds of trace elements with an amino acid or protein molecule [7-
8].
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An important source of minerals is plant food. However, their composition varies depending
on the level of agricultural technology for growing fodder crops, biochemical crops, etc. in recent
years, natural minerals-limestone, clay, phosphates, flakes, kudurites, etc. have been used as fertilizers
for animals. Natural clays and clay substances are divided depending on the composition, physical
nature, crystal structure into bentonites, kudurites, coalites, attapulgites, ascangelites, vermiculites,
diatomites, zeolites, silicates. The chemical composition of natural mineral additives depends on the type
of mineral and the deposit [9-10].

Natural zeolite contains up to 40 macro- and microelements, each of which is vital for
agricultural animals and poultry, they are usually lacking in feed. In nature, animals and birds
themselves find and consume zeolites in the quantities they need. The recommended amount of
zeolites as a mineral supplement contributes to an increase in the average daily weight gain, an
increase in egg production, a reduction in feed costs per unit of production, a decrease in waste of
young animals, and an extension and increase in the reproductive functions of animals and birds. All
this turned out to be possible due to the sorption and cation-exchange properties, which consist in the
removal of ammonia nitrogen, heavy metals, toxins from the body, and the assimilation of the
necessary elements by the body. The main parameter that determines the possibility of using zeolites
in the production of animal feed and premixes is the content of clinoptilolite, the main zeolite mineral,
and an increased content of sodium, potassium and calcium [11-13].

The organization of full-fledged feeding of animals is possible provided that all nutrients,
including minerals, are provided in the diet in an optimal amount and ratio. Minerals that affect
energy, nitrogen, carbohydrate and lipid metabolism play an important and diverse role in the body of
animals and birds; they are the structural material of organs and tissues; they are part of organic
substances; they support the protective functions of the body processes of neutralizing toxic
substances. Minerals make up about 5% of body weight, most of which provide the following
mechanisms: activity of the immune system. Trace elements are important components of metal
enzymes that are involved in the active functioning of cellular functions, and also provide resistance to
the body.There are a lot of works about the influence of zeolites for growth and productivity of
animals, birds and fish. Paritova A.Yu. and co-authors presented the results of the impact of zeolites
on fish. [9-14].

Zbigniew Grundzki studied the effect of various levels of Transcarpathian zeolite
(clinoptilolite) on individual parameters of the immune response in chickens by assessing the
concentrations of acute phase proteins haptoglobin, C-reactive protein (CRP), serum amyloid A,
transferrin and alpha-1-acid glycoprotein, as well as cytokines tumor necrosis factor-o (TNF-a),
interferon-y (IFN-y), IL-2 and IL-10 in blood serum and liver tissues of chickens.The study was
conducted on 450 one-day-old male Ross 308 chickens. The results of immunological tests suggest
that for long-term maintenance of homeostasis in chickens, the addition of 2% zeolite as a feed
additive is most beneficial. The results indicate that 3% clinoptilolite induce production of Thl pro-
inflammatory cytokines, increasing the synthesis of IL-2, IFN-y, and TNF-a. A high concentration of
IL-10 after zeolite application in combination with a high concentration of IL-2, TNF-a and IFN-y
indicates a decrease in the intensity of inflammatory processes, an increase in the humoral immune
response and a simultaneous inhibition of the production of Thil-type cytokines. The increase of CRP
concentration in conjunction with high concentrations of pro- and anti-inflammatory cytokines in the
birds from the group receiving 3% clinoptilolite demonstrates indicates that it can influence the
development of local inflammatory processes and enhance immune regulation in birds. The research
has shown that clinoptilolite influences on an increase in birds' resistance to infection, as confirmed by
clinical observations and anatomopathological examination and by the increase in the synthesis of
acute phase proteins with immunoregulatory properties [15].

The Institute of Experimental Veterinary Medicine of Siberia and the Far East conducted
experiments on adult birds of the egg direction, including 5% and 10% of zeolite Bundles of various
deposits in the general diet. Studies have shown that the hematological parameters in experimental and
control animals were within the physiological norm. No pathological abnormalities were found[16].
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The purpose of the work is to give a veterinary and sanitary assessment of chicken meat when
zeolite feed additives are added to the diet.

Materials and methods. The research work was conducted on 120 one-day-old female Ross
90 chickens owned by the Kurochka Ryaba poultry meat factory (Figure 1) in 2021-2022 years. The
experimental chickens were kept indoors on the floor with controlled temperature and humidity. 90
chickens at the age of 1 day were taken as material for the study. Approximately 2% of the feed
mineral concentrate “Natural Zeolite” of the total volume of the feed was added to the poultry feed. As
a mineral additive, a mixture was obtained, consisting of Ca, Mg and other minerals.

e

Figure 1 — Kurochka Ryaba poultry meat factory’s feed mill

In the process of poultry rearing, a mineral supplement of about 2% of the total amount of feed
supplied was added to the feed ration of chickens. A total of 31 research samples were taken for the
study.

Chickens were weighed and randomly divided into groups of 30 chickens in each group. All
groups were equipped with teat drinkers and feeders, the height of which was constantly adjusted
according to the age of the chicks. All groups of chickens were in the same room with electric lighting
24 hours a day until the 10th day of the experiment and 16 hours a day from the 10th to the 30th day
of the experiment, according to the lighting scheme for chickens raised on a farm at the Ryaba chicken
farm.

As research materials, poultry meat was obtained from the slaughterhouse of the Chicken
Ryaba poultry meat factory at Capital Projects LTD LLP.

Sampling of selected samples. Sampling methods and preparation for microbiological studies
were carried out in accordance with ST 7702.2.0-95-poultry meat, offal and semi-finished products
from poultry meat. The experiment was completed when the chicks reached 30 days of age. Every 10
day we measure the chickens and pay attention to the veterinary-sanitary parameters of slaughtered
chicken carcasses.

The chemical composition of the feed additive «Natural zeolite» was determined in the
laboratory of the Ambar feed plant in Haifa region (Israel). To determine the content of impurity
elements, the method of X-ray spectral fluorescence analysis was used. The content of calcium,
mapsha, iron, zinc, potassium ions. sodium, ammonium was carried out by the methods of
polarography, photometry, atomic absorption. The technological characteristics of the zeolite were
determined according to the methods accepted in the industry.

Research results. Before we started experiments on feeding chickens with zeolites, we
studied the chemical composition of the main feed and the zeolite feed additive, which was added to
the diet of chickens. Table 1 below shows the percentages of nutrients of feed mixtures.

As you can see in figure 2 zeolites generally have complicated relief microsurface formed at
microcrystals and units represented in the majority of cases the finemass. Aggregates of microcrystals
are concentrated in micro geods and microcracks located in the breed are relatively evenly distributed
[16].

At the end of the breeding period, a 30-day slaughter of poultry used in the experiment at the
Chicken Ryaba poultry meat factory at Capital Projects LTD LLP.
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Table 1 - Composition of feed mixtures (%) and content of main nutrients (g/kg)

Nutrients %
Protein 21

Fat 5

Energy (Kcal/kg) 3100

Crude cellulose 5
P 0,7

Ca 1

Ash 6

The feed additive that was used in this experiment contains at least 81% clinoptilolite as the
active substance at a moisture level of no more than 6%. It also contains 62% SiO2, 16% AI203,
5.45% Fe203 and 5.12% Ca0, 2.30% MgO, 2.62% K20 and 2.03% NaO (Table 2). The particle size
ranges from 0.2-0.5 mm.

Table 2 — Chemical composition of feed mineral concentrate ‘“Natural Zeolite”

Components Natural zeolite wt.%
SiO; 62
Al,O3 16
TiO, 0.17
Fe,O4 5.45
FeO 0.59
CaO 5.12
MgO 2.30
MnO 0.15
Na,O 2.03
K,0 2.62
P20s 0.12

Figure 2 — Electronic photo of clinoptilolite crystals. Magnification x 250

Pre-slaughter and post-slaughter veterinary and sanitary control did not reveal any visible
pathological changes in the carcasses and internal organs of the bird, the degree of bleeding was good.
Veterinary and sanitary assessment of internal organs showed that all internal organs of the studied
birds are normal and without visible pathological changes.

Carcasses of 10,20 and 30-day-old chickens raised with a mineral feed additive had no foreign
smell, the appearance of the carcass, adipose tissue, serous membranes of the thoracic-abdominal
cavity did not change in comparison with the carcasses of the control group. The color is pale pink,
slightly moist, did not leave wet spots on the filter paper. When cooking meat, the soup turned out to
be transparent, fragrant, and pleasantly smelling. Oil accumulates on the face in the form of large
drops. The results are presented in table 3.
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Table 3 — Organoleptic parameters of the studied chicken meat

The name of the
indicator

10-day-old bird

20-day-old bird

30-day-old bird

Meat color

Pale yellow with a pink
tinge, yellowish-gray with
a pink tinge on low-fat
carcasses;

Pale yellow with a pink
tinge,  yellowish-gray
with a pink tinge on
low-fat carcasses;

Pale yellow with a pink
tinge,  yellowish-gray
with a pink tinge on
low-fat carcasses;

Consistency

The muscles are dense,
elastic, when pressed with
a finger, they quickly fell
into place

The muscles are dense,
elastic, when pressed
with a finger, they
quickly fell into place

The muscles are dense,
elastic, when pressed
with a finger, they
quickly fell into place

poultry meat

poultry meat

Transparency Transparent and has a | Transparent and has a | Transparent and has a
and smell of | pleasant smell pleasant smell pleasant smell

broth

Smell It is typical for fresh It is typical for fresh It is typical for fresh

poultry meat

An important indicator of meat quality is the pH of the meat extract, since the concentration of
hydrogen ions in meat depends on the glycogen content in the muscles at the time of slaughter and,
therefore, is a derivative of the physiological state of the bird before slaughter. The pH content of
chicken meat in the research group was 5.8-6.0, which corresponded to the pH of ripe raw meat.

The activity of peroxidase in the muscles of experimental and control chickens was the same.

The accumulation of amino acids and ammonia in muscle tissue is a constant and
characteristic sign of a decrease in the quality of meat

No ammonia and ammonium salts were found in the studied samples of poultry meat of the
control and experimental groups. The content of aminammiacic nitrogen in the muscles of the studied
chickens was 1.07 - 1.11 mg.

The results were obtained within the hygienic standard for determining the number of
mesophilic aerobic and facultative anaerobic microorganisms (NMAFAnM) by sowing in agar
medium (6,5x10°-1,0x10%), this showed the high sanitary quality of the meat of the studied birds
(Figure 3).

Figure 3 — Bacterioscopy of smears of chicken meat

Salmonella can infect poultry in various ways, from the farm to the market. Salmonella can be
present in bird feathers from the gastrointestinal tract of a bird. In addition, during various
technological operations (such as cutting, cutting, grinding and mixing), organisms can contaminate
the surface of meat [9].

Pathogens, including salmonella and listeria monocytogens, were not isolated in 25 g of the
product, which corresponded to the sanitary and hygienic requirements of food products.
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When calculating the amount of 100 g of volatile fatty acids according to the formula X = ((Y-
Y0) K*5.61*100)/ M in the studied chicken meat, the average was 3.676 +0.01 (Table 4).

Studies have shown that meat obtained from the carcass of birds receiving mineral feed
additives together with feed, the chemical composition is similar to the control products.

Table 4 — Physico-chemical parameters of chicken meat

Indicators Study group
10-day-old bird 20-day-old bird 30-day-old bird
pH 5,75 5,86 5,88

Peroxidase enzyme Active Active Active

Amino-ammonia nitrogen 1,07+0,1 1,09+0,04 1,1+0,06
The content of ammonia and - - -
ammonium salts
Volatile fatty acids 3,57+0,01 3,55+ 0,01 3,90 +0,01

The protein content in poultry muscles exceeded the control values by 1.4%; in 20-day
chicken meat - by 0.2%, respectively; in 30-day chicken - by 0.5%.

The mass fraction of fat was 1.9% less than in 10-day chicken meat, respectively; 1.3% less
than in 20-day chicken; 1.1% less than in 30-day chicken meat.

The nutritional value of meat in 100 g of the product was 132.6 kcal in 10-day chicken meat;
137.9 kcal in 20-day chicken meat; 143.1 kcal in 30-day chicken meat. In the control group, these
indicators were 130.4 kcal; 136.7 kcal and 143.0 kcal, respectively. The results are relatively shown in
figure 4.

Discussion. There is interest in using natural minerals with adsorption properties as a feed
additive for animals and chickens and having a universal pharmacological effect (Semenenko et al.,
2020). Among the most popular examples of these minerals are zeolites used as feed additives to
stimulate the growth of birds (Tang et al., 2018).

——
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s control group 130,4 136,7 143

Figure 4 — Relative nutritional value of the studied chicken meat

Many works describe the effect of zeolite on growth rates, the immune system, but there is
little information on the effect of aluminosilicates on the quality of poultry meat. In an initial study on
minerals, Banashak et al. (2020) found that the use of zeolite was associated with good meat quality.
They suggested the need for further research to determine the appropriate doses of natural additives in
feed. Zhou et al. (2014) demonstrated that 2% zeolite and attapulgite (1:1) feed intake improved body
weight gain and feed intake, which was also found in our study or in experiments with 2% zeolite
inclusion . Miroslav Banashak et al. proved that the addition of zeolite to the feed has a positive effect
on growth rates, carcass characteristics and meat quality. The addition of halloysite and zeolite (25:75)
at 0.5-2% to broiler chicken feed could improve feed digestibility as evidenced by higher body weight

170



ISSN 2305-9397. FbiibiM xxoHe 6inim. 2022. N2 4-1 (69)

and weight gain as well as overall muscle mass, best results were obtained in the group of birds, where
0.475 kg/m2 of halloysite and zeolite were added to the wheat litter.

Conclusion

Based on the above results, it can be seen that chicken meat grown with mineral feed additives
as part of the diet, in accordance with the "Rules for the veterinary examination of slaughter animals
and the veterinary and sanitary examination of meat and meat products™ chicken meat for 10, 20 and
30 days recognized as suitable for further use in food.
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TYHUIH

by makanana «TaOuFu 1EONIUT» a3bIKTHIK MUHEPAIbl KOHIICHTPATBHIH TaybIK PAIlMOHBIHIA
naijanaHy Ke3iHJe TayblK ETiHIH camalblK KOpCeTKIITepl 3epTTeNai. 3epTTeyIiH MakcaThl —
palrioHFa «TabuFu MEOTUTT» KOCy Ke3iH/Ie TayblK eTiHe BEeTepHHAPHUIBIK-CAHUTAPUSUIBIK Oara Oepy.
3eprrey kymbichl 2021-2022 sxpuimapsr Chicken Ryaba kyc eri dabpukaceina xapacter 120 6ip
kyHaik Pocc 90 TykeiMIel TaybikTapnaa xyprizuigi. Ockl ToxipuOene KOJMJAaHBUIFAH IIEOJIUTTE KEM
nerenne 81% wxnunonTwionut Oap. Conpaii-ak oHbIH Kypambinaa 62% SiO2, 16% Al203, 5,45%
Fe203 sxome 5,12% CaO, 2,30% MgO, 2,62 K20 xone 2,03% NaO 6ap. OpraHonentukaibk
capanrama skemJik kKocrameH ecipinred 10, 20 sxone 30 KYHIIK TaybIKTapIblH YIIaJapbIHBIH 06TEH
nici OoJIMaraHbIMEH, OaKbUIay TOOBIHBIH VIIAJapbIMEH CalbICThIPFAHIA YIINAHBIH CBIPTKBI TYPI
e3repMereHi aHbIKTanAbl. ETTiH Tyci OO3FBUIT KBI3FBUIT, a3[al BUIFAJAbI, CY3Tl KaFa3blHAa JBIMKBLT
Jakrap KanmelpmaraH. ETTi miciprenme copria MeIfip, XOII HWICTi, WiCi »KaFbIMIBI OOJBIN IIIBIKTHL
3eprrey ToOBIHAA TaywIK eTiHiH pH memmepi 5,8-6,0 OGonabl, Oy mickeH, muki eTTiH pH-Fa colikec
0onmbl. DKCHEpUMEHTTIK JKoHE OaKpUIay TaybIKTAPBIHBIH OYJIIIBIKETTEPIHACTI TMEPOKCUAa3aHbIH
Oencenainmiri Oipmeit Oonmmpl. bakpimay jkoHe ToXipuOe TONTAPHIHBIH KYC €TiHIH 3€pTTelreH
YIriiepiHeH aMMHaK JKOHEe aMMOHMH  Ty3Japbl  TaObUIMaAbl. 3EPTTEIreH  TaybIKTap IbIH
OYJIIIIBIKETTePIHAeT aMUHAMMHAKTBI a30TThIH MeJmepi 1,07 - 1,11 mr Gonasl. Me3oduibai a3po0Thl
*oHe (akynpTaTuBTI aHadpoOTh Mukpoopranmsmuepain (MA®auMC) canbl 6,5%103-1,0x104
Kypazbl. Ko3AbIpFBINITap, COHBIH INIiHAE CalbMOHEIANAp MEH JIMCTepHs MOHOIUTOTreHaepi 25 T
enimzie okmaysianOaran. 100 r eHimueri eTTiH TaraMabIK KYHIbUIBIFI 10 KyHIIK TaysiK eTinge 132,6
kkan 6ob1; 20 kyHaik Tayslk etinae 137,9 kkan; 30 kyHzik TaysiK etinge 143,1 kkair.

PE3IOME

B nanHOH cTaThe M3y4eHbl KaueCTBEHHBIC MOKA3aTeNId MsiCa Kyp MPH HCIIOJIb30BAaHUH B UX
palrioHe KOpMOBOTO MHHEpalbHOro KoHIeHTpara «lleomut HaTypambHbIf». Llenms uccienoBanus -
JlaTh BETEPUHAPHO-CAHUTAPHYIO OIIEHKY KYpPMHOTO Msica mnpu go0OaBieHur B pamuoH «lleosut
HaTypalibHbI». MccnenoBanus nposoauiuch Ha 120 cytounbix mpiistax Poce 90, npuHamiexkamx
nrunedadpuke «Kypuma Psba» B 2021-2022 rr. LleonuT, NCHOIB30BaHHBIN B 3TOM JKCIIEPUMEHTE,
conepxut He MeHee 81% wkmunHonTmionuTa. OH Takke comepxut 62 % SiO,, 16 % Al,Os, 5,45 %
Fe,O3 u 5,12 % CaO, 2,30 % MgO, 2,62 % K,O u 2,03 % NaO (taba. 2). OpraHosientudeckoe
uccienopanre mnokazano, yto Tymkd 10, 20 m 30-gHEBHBIX HBIUIAT, BBIPAIEHHBIX C KOPMOBOM
J00aBKOM, HE MMENH MOCTOPOHHEIO 3amaxa, BHEUTHWH BUJI TYIIKH HE M3MEHWICS 10 CPaBHEHHIO C
TyllaMd KOHTPOJIbHOW Tpynmbl. L[BeT OnemHO-pOo30BBIM, Cilerka BIaKHBIA, Ha (QHUIBTPOBAIBEHON
OyMare MOKpBIX ISTeH He ocTaBui. Ilpu Bapke msca Cym HOJYYHIICSA MPO3PAaYHBIM, apOMaTHBIM,
npusatHO naxuHymmM. Conepxkanne pH KypuHOTo Msca B ONBITHOM Tpymme cocTtasisuio 5,8-6,0, dro
cooTBeTCTBOBaJI0 pH co3pesiiiero, chiporo msica. AKTUBHOCTh MEPOKCHIA3bl B MBIIIIAX OIBITHBIX U
KOHTPOJIBHBIX IIBIIUIAT ObLIAa OJIMHAKOBOW. B HMcciemoBaHHbIX 00pa3iax Mmsca MTUIBI KOHTPOJLHOW U
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OMBITHBIX TPYIIN AMMHAK U COJIM aMMOHHUS He 0OHapykeHbl. CoiepkaHne aMHHAMHAKAIBHOTO a30Ta B
MBIIIIAX MUCCACIOBAaHHBIX HBILIAT cocTapmwio 1,07-1,11 mr. UucieHHOCTs Me30(MUIBHBIX a3POOHBIX U
¢akynpraTUBHBIX MUKpoopranuzMoB (KMA®D®AHM) cocraBuia 6,5% 103-1,0x10% Boz0ymurenu, B Tom
YHCIIe CaTbMOHEIUTBI M JINCTEPHH MOHOIIMTOTEHBI, He ObUTH BbImENeHbl B 25 T mpoaykrta. [Tumesas
nenHocth Msica B 100 r mpomykTa cocraBwia 132,6 kkanm B msce 10-mHeBHO# Kypwuibl, msco 20-
nHeBHOM Kypuibl 137,9 kkam; 143,1 kkan B Msice 30-THEBHOM KypHIIBL.
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METHANE EMISSION FROM CATTLE IN THE REPUBLIC OF KAZAKHSTAN

ANNOTATION

Methane emissions from animals are one of the factors behind the increase in greenhouse
gases that have led to climate change on Earth in recent years. Our study is devoted to an actual
problem — a comparison of methane emissions (greenhouse gases) from cattle, depending on the types
of feeding, regions of Kazakhstan and breeds. The study examines the microbiota of feces from 47
heads of cattle and the microbiota of rumen contents from 6 heads of bulls. The samples were
analyzed using 16S metabarcoding. Particular attention in our studies was paid to the presence and
ratio in the microbial community of methanogenic archaea, which are sources of methane production.
As a result of the research, it was found that the minimum methane emission was found in the
domestic Kazakh white-headed breed. The western region of Kazakhstan differs from other regions in
beta diversity. Therefore, grazing animals affects their microbiota, resulting in reduced methane
emissions.A significant difference in alpha diversity between the variability of the microbiota of cows
from Northern and Southern Kazakhstan and between Northern and Western Kazakhstan indicates that
samples of the Northern region have a more diverse microbiota than other regions. With regard to
breed differences, the Simmental and Holstein breeds have the largest amount of the
Methanobrevibacter genus, and the smallest amount in the Kazakh white-headed breed. Each breed of
cattle contains a different rumen microbiota due to genetic influence.

Key words: cattle, methane, microbiota, 16S metabarcoding, Kazakhstan

Introduction. More than half of the methane in the atmosphere is the result of the extensive
development of agriculture, primarily animal husbandry. Methane leads to a strong greenhouse effect
compared to carbon dioxide: it is able to retain more heat than carbon dioxide. Stomach gas as a result
of improper nutrition and digestion is becoming a serious problem in countries with powerful
agriculture. The main negative effect of the meat production industry is the emission of greenhouse
gases, and as a result, global climate change. By 2030, an increase in temperatures of 1.5 to 2°C is
expected. Kazakhstan is a country with developed animal husbandry, in which the number of cattle is
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