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MEASURES TO REDUCE THE MICROBIAL CONTENT
AND THE NUMBER OF SOMATIC CELLS IN COW MILK

Abstract. The article presents the research results obtained on a commercial dairy farm. Studies on the use of
modern domestic means of processing the udder before and after milking have been conducted. For this, two
experimental and one control groups were formed in the farms. In the summer and autumn periods, the udder of cows in
the experimental groups was treated with specific cleaning means and disinfectants. In the control group, the udder
processing by special means was not carried out. Hygiene of the udder was maintained by washing the dugs with warm
water, as is common in farms. It was found that the udder treatment of cows with disinfectants leads to a decrease in the
number of mesophilic aerobic and facultative anaerobic microorganisms and somatic cells in cow's milk.

Treatment of the udder dugs of cows in the lst experimental group before milking with Priolit means, after
milking with Algavit helped to reduce NMAFAnM in milk. The milk by microbial contamination meets the high
requirements of interstate and national standards.

The research results obtained in the autumn period confirmed the positive effect of udder treatment with agents
on reducing the microbial content of milk. Milk of cows of the 1 and 2 experimental and the 3 control groups in
terms of NMAFAnM corresponds to the first grade of the national standard.

The number of somatic cells in the summer in the cow's milk of the 3 control group increased 18.42 times,
which confirms the relevance of our research. In the milk of cows of the 2nd experimental group, the number of
somatic cells decreased 1.39 times, in the 1st experimental group — 6.25 times, which suggests a good combination of
the use of means before and after treatment.

Key words: cow, udder, milk, prevention, mastitis, processing means, microbial content, somatic cells, safety, quality.

Introduction. Issues related to obtaining high-quality cow's milk remain relevant. The safety of
cow's milk depends on various indicators. Researchers note regions with a high content of cadmium, lead,
mercury, arsenic in the environment and, consequently, in cow's milk. The environment of the Chuvash
Republic (CR) is favorable for the content of toxic substances. The content of cadmium, lead, mercury,
and arsenic in the milk of cows of the CR does not cause anxiety. However, the microbiological safety of
milk requires constant monitoring [1].

High microbial content in milk is most often associated with the health of udder of cows. Diseases of
the udder cause an increase in the number of somatic cells. It is known that mastitis not only affects the
quality of milk, but also reduces the dairy productivity of cows, increases the rate of early culling of cows
from the herd, the treatment cost and many other factors [2-12].

Currently, regulatory and technical documents (RTD) are aimed at strengthening the requirements for
milk according to microbiological indicators. In the Russian Federation, there are two GOSTs - national
and interstate standards.

National Standard — GOST R 52054-2003 “Raw cow's milk. Technical conditions” with amendments
No. 1 and 2. Amendment No. 1 approved and put into operation by order of the Federal agency for
technical Regulation and Metrology (Rostekhregulirovaniye) dated 07.10.2009 No. 434-st from
01.01.2010; Amendment No. 2 approved and put into operation by order of the Federal Agency for
Technical Regulation and Metrology dated 08.08.2017, No. 885-st from 01.09.2017.
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Interstate standard — GOST 31449-2013 “Raw cow's milk. Technical conditions." By order of the
Federal Agency for Technical Regulation and Metrology dated June 28, 2013, No. 267-st, the interstate
standard GOST 31449-2013 was put into effect as the national standard of the Russian Federation since
July 1, 2014.

Obtaining microbiological safe milk from sick cows that meet modern standards is almost impossible.
The importance of research for science in the world is to develop measures aimed at improving the quality
of cow's milk.

The aim of the research. The aim of the research is to reduce bacterial content and the number of
somatic cells in cow's milk using modern cleaning means and disinfectants for treating the udder before
and after milking.

Materials and methods of the research. The first series of experiments to reduce the microbial
contamination of milk and the number of somatic cells using Violit, Kliovit, and Lactovit for treating the
udder of cows was carried out in commercial dairy farm of the Progress Closed Joint-Stock Company in
the Yalchik District of the Chuvash Republic.

The second series of experiments were carried out at the dairy farm of the Niva agricultural
production cooperative of the Krasnochetaisky district of the Chuvash Republic. To reduce the number of
mesophilic aerobic and facultative anaerobic microorganisms and somatic cells in milk in the summer and
autumn periods, the measures were taken to treat the dugs of the udder of cows with concentrated
universal means as “Priolit” before milking and “Algavit” and “Elovit” after milking.

The manufacturer of the aforementioned means for treating the udder of cows is PC Vortex LLC,
Izhevsk, Udmurt Republic.

For each farm, 2 experimental and 1 control groups of Holsteinized black-and-motley breed were
formed according to the method of analog groups taking into account the live weight and age of animals in
each farm. During the research period, the cows of ten animals in each group were on the same diet in
equal conditions of keeping and milking. The method of keeping cows is stall-pasture using an exercising
area. For research, milk sampling was conducted according to the principle of proportionality of milk
yield. According to physicochemical parameters, the quality of cow's milk was homogenous.

In the preparatory period, the farms conducted a veterinary-sanitary assessment of the milk quality
and revealed an increased number of microorganisms and somatic cells.

Research results. In the first experimental series, at the beginning of the studies, an analysis of the
quality of cow's milk was made. At the same time, inhibitory substances and pathogenic microorganisms
were not found in milk. The number of mesophilic aerobic and facultative anaerobic microorganisms
(NMAFAnM) in cow's milk was 3.8x10° CFU/cm’, which does not meet modern standards. The number
of somatic cells (NSC) was 4x10° in 1 cm’, which corresponds to the requirements of the first grade
according to the national standard GOST R 52054-2003.

To reduce microbial content and the number of somatic cells in milk, the cow's udder was treated
with concentrated universal means before milking - with Violit, and after milking with Kliovit and
Lactovit according to the scheme shown in table 1.

At the beginning of the research, in the preparatory period, before using the means for udder
treatment, NMAFAnM in the milk of cows of the experimental and control groups was 4.0x10° CFU/cm’,
NSC — 3.5x10° in 1 cm’. By microbial contamination, such milk belongs to the second grade, by the
number of somatic cells — to the first grade according to the requirements of the national standard GOST R
52054-2003 “Raw cow's milk. Technical conditions." In accordance with the requirements of the interstate
standard GOST 31449-2013 “Raw cow's milk. Technical conditions", the result of NMAFAnM is not
subject to acceptance, the NSC is accepted.

In the summer, after 14 days of the udder treatment, in milk of cows of the 1 experimental group, the
NMAFAnM decreased by 2.14 times, in the milk of cows of the 2nd experimental group - this number
decreased 1.96 times and amounted to (2.1£0.04)x10° and (2.3£0.01)x10° CFU/cm’, respectively. In the
milk of cows of the 3rd control group, the microbial content decreased by 2.3 % and amounted to
(4.4+0.01)x10° CFU/cm’. The number of somatic cells in the milk of cows of the 1st experimental group
decreased by 1.1 % and amounted to (3.3£0.01)x10° in 1 cm’. The decrease in the number of somatic cells
in the milk of cows of the 2 experimental and 3 control groups was not found (table 2).
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Table 1 — The scheme of processing the dugs of the udder in cows with means Violit, Kliovit and Lactovit
. Group
Indicator - -
1 experimental 2 experimental 3 control

Number of cows in group, animals 10 10 10
Preparatory period (summer), days 14
Cow udder treatment warm water warm water warm water
Main period (summer)
Cow udder treatment by means: N Violit Violit warm water

before milking

after milking Kliovit Lactovit not treated
Duration of treatment, days 14

Interim period (summer-autumn)

Cow udder treatment

Teruias Boja

TeIias Boaa

TeIruias Boja

Duration of period, days 126
Main period (autumn-winter)
Cow udder treatment by means: N Violit Violit warm water
before milking
after milking Kliovit Lactovit not treated
Duration of treatment, days 28

Table 2 — Microbiological analysis of cow's milk before and after treatment of the udder with Violit, Kliovit, and Lactovit

Research results

Requirements for grades, no more than

1.0x10°

Indicator GOST R 52054-2003 1 experimental group 3 control
GOST 31449-2013 2 experimental group controf group
Preparatory period — summer
High — 1.0x10°
NMAFAnM, first — 3.0x10° (4.5£0.05)x10° s
CFU/cm’ second — 5.0x10° (4.5+0.04)x10° (4.5+0.04)x10

Somatic cells,

High — 2.5x10°
first — 4.0x10°

(3.5+0.12)x10°

(3.540.12)x10°

1.0x10°

in1cm? second — 7.5x10° (3.5£0.14)x10°
4.0x10°
Main period — summer
High — 1.0x1055 .
NMAFAnM, first — 3.0x10 (2.1£0.04)x10”***
CFU/cm® second — 5.0x10° (2.340.01)x 10>*** (4.4+0.01)x10°

Somatic cells,

High — 2.5%10°
first — 4.0x10°

(3.3£0.01)x107***

(3.5£0.01)x10°

1.0x10°

in 1 cm® second — 7.5x10° (3.5£0.01)x10°
4.0x10°
Interim period — autumn
High — 1.0x10°
NMAFAnM, first — 3.0x10° (1.2:£0.12)x10%*** s
CFU/cm® second — 5.0x10° (3.7£0.11)x 1 0% (4.420.03)x10

Somatic cells,

High — 2.5%10°
first — 4.0x10°

(9.00.14)x 10***

(2.5£0.02)x10°

1.0x10°

in1cm’ second — 7.5x10° (2.5£0.08)x10°
4.0x10°
Main period — autumn
High — 1.0x10°
NMAFAnM, first — 3.0x10° (1.0£0.12)x107*** 5
CFU/cm’ second — 5.0x10° (2.4+0.11)x107%** (8.70.02)<10
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Continuation of table 2

Main period — autumn
High — 2.5%10°

Somatic cells, first — 4.0x10° (9.0£0.16)x 1 0**** 5
in1cm’ second — 7.5x10° (1.5+0.02)x10° (1.5+0.05)x10
4.0%10°

Main period — winter
High — 1.0x10°

NMAFAM, first — 3.0x10° (1.0£0.02)x 1 07*** 5
CFU/em? second — 5.0%10° (37401 5y< 10°+** (8.3+0.18)x10
1.0x10°
High - 2.5x10°
Somatic cells, first — 4.0x10° (9.0£0.50)x10** 5
in 1 em® second — 7.5x10° (2.5+0.20)x10° (1.5£0.15)%10
4.0x10°

Note. ¥P<0.05; **P<0.01; ***P<0.001.

It was found that dugs processing of the udder improves the quality of cow's milk in terms of
microbial content and the number of somatic cells.

Thus, during the summer period of the research, the commercial dairy farm was used to harvest the
cow's milk from the experimental and control groups in the first grade according to the requirements of the
national standard.

The obtained results confirm the need for sanitary-hygienic measures for processing the udder of
cows to improve the quality of milk in terms of microbial content and the number of somatic cells.

In the second series of experiments, at the beginning of the studies, it was established that the cow's
milk in the experimental and control groups does not meet the requirements of modern regulatory and
technical documents. It was revealed that at the beginning of the summer period, the microbial content of
milk of all groups meets the requirements of the first grade according to the national standard, but does not
meet harder requirements of the international standard. The number of somatic cells in the milk of cows of
the 1 experimental and the 3 control groups exceeds the requirements of modern regulatory and technical
documents. Cow's milk of the 2nd experimental group in terms of NSC meets the requirements of the
highest grade of the national standard and complies with the requirements of the international standard
(table 3).

Table 3 — Microbiological analysis of cow's milk before and after processing the udder by means "Priolit", "Algavit" and "Elovit"

NMAFAnM, CFU/cm’ NSC, in 1 cm®
Study Period/Norms Group
1 experimental 1 experimental
- 3 control - 3 control
2 experimental 2 experimental
Summer period:
. . 2.0x10° s 7.5x10° s
beginning of the experiment L9x10° 2.6x10 25%10° 7.6x10
_ 9.7x10° s 1.2x10° s
end of the experiment 13%10° 3.5x10 18%10° 1.4x10
Autumn period:
. . 2.7x10° s 5.0x10° s
beginning of the experiment 2.9%10° 2.2x10 5.0%10° 5.0x10
. 1.6x10° B 3.5x10° s
end of the experiment 22108 2.5x10 20x10° 4.5x10
GOST R 52054-2003
requirements by grades:
high, no more than 1.0x10° 2.5%10°
first, no more than 3.0x10° 4.0x10°
second, no more than 5.0x10° 7.5%10°
GOST 31449-2013 requirements, 1.0x10° 4.0%10°
no more than
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Treatment of the udder dugs of cows in the 1st experimental group before milking with Priolit means,
after milking with Algavit helped to reduce NMAFAnM in milk. The milk by microbial contamination
meets the high requirements of interstate and national standards.

The research results obtained in the autumn period confirmed the positive effect of udder treatment
with agents on reducing the microbial content of milk. Milk of cows of the 1 and 2 experimental and the
3 control groups in terms of NMAFAnM corresponds to the first grade of the national standard.

The number of somatic cells in the summer in the cow's milk of the 3 control group increased
18.42 times, which confirms the relevance of our research. In the milk of cows of the 2nd experimental
group, the number of somatic cells decreased 1.39 times, in the Ist experimental group — 6.25 times,
which suggests a good combination of the use of means before and after treatment.

In the autumn period, a decrease in the number of somatic cells in the milk of cows of all groups was
established. In the 3rd control group, the decrease was 1.11 times, in the 2nd group — 1.25 times, in the 1st
group — 1.43 times.

It was found that the milk of cows of the 3 control group by the number of somatic cells does not
meet the requirements of the interstate standard, the milk of cows of the experimental groups corresponds.
By the number of somatic cells, this milk belongs to the second grade of the national standard.

Conclusion. During the first series of experiments, it was found that treating the dugs of the udder of
cows before milking with Violit and after milking with Kliovit leads to a more stable decrease in
microbial content and the number of somatic cells in milk. At the beginning of the research, the milk of
cows of the 1st experimental group according to microbial contamination meets the requirements of the
second grade, and at the end of the experiment, it corresponds to the requirements of the highest grade. By
the number of somatic cells, at the beginning of the research — the first grade, at the end of research — the
highest grade.

Measures to improve the microbiological safety of milk by dugs treatment of the udder of cows in the
second series of experiments allowed us to reduce the microbial contamination and the number of somatic
cells in the milk of cows of the experimental groups. The use of Priolit before milking and Algavit after
milking resulted in the most stable and best results on the quality of cow’s milk.

The research results confirm the need for measures to reduce microbial content and the number of
somatic cells in milk using modern means for treating the udder of cows before and after milking.

I'.A. JIapI/IOHOBl, K. 1. )lmaﬂaﬁelconz, B.T. CeMeﬂonl, I'. K. Hmaﬂaﬁekonaz,
A. 0. JlaBpenthes', H. B. Mapaapsesa', O. 0. Yeuenemkunna'

'®enepan bl MeMITEKETTIK KOFapFbI OiTiM GepeTiH 610KEeTTIK MeKeMe —
«UYyBal MEMJIEKETTIK aybUIIapyanbuIbIK akaaeMusicby, Yebokcapsl, Peceid;
?Kasak yJITTBIK arpapibiK yHuBepeuTeti, Anvarsl, Kazakcran

CUBIP CYTIHAEI'T MUKPOBTBI 3AKBIMJIAHY )KOHE COMATHKAJIBIK
KACYIIAJIAP MOJIIHEPIH TOMEH/JETYT'E BAFBITTAJIFAH IC-LILIAPAJIAP

Annoraumusi. Cyrri-Tayapisl depMma skarmaiiblHIQ albIHFaH FBUIBIMU-3EPTTEY JKYMBICTAPBIHBIH HOTIIKEIepi
kenripinren. XKemiHai cayranra JediH oHE KeWiH KOJNAHBUIATHIH OTAHIBIK 3aMaHAyH 3aJaJCHI3TAHIBIPY Kypajbl
KapacTHIPBUIABL. byl yIIiH mapyambsuibIKTapaa eki Toxipubeni xoHe 0ip Oakpuiay TOOBI KypbUTABL. JKa3 koHE Ky3
Mesrinfepinae ToKipHOeTi TONTapAarkl CHBIP OKENMIHAEPIH apHaibl IKYFBINI JKOHE 3alaJiCHI3JaHIIBIPYIIIBI
KypaimapMmeH eHAeni. bakpuiay ToOObIHOa >KeNMiHACp eMIKaHIAll KypangapMeH eHpaenMmeni. bakpuiay ToOOBIHIA
KOIITereH IapyamlbUIbIKTapJa KaObUINaHFaHIaH, JKeNiH TMIMEHAChIH TEeK JKbUIBI CYMEH )XKyy FaHa KOJJAHBUIIBI.
CubIp JKETIHIEPIH 3apapChi3MaHABIPYIIbl KypalJapMeH ©HACY CHBIp CYTiHAeri Me30(uibai a’po0Thl KOHE
(hakyIbTaTHBTI aHAIPOOTHI )KOHE COMATHKAIIBIK JKaCyIIAIap/IbIH KOJIEMiHiH TOMEHETETIHIIr aHBIKTaIb.

ToxipOueHiH OipiHIN CaTBICHIHIA AHBIKTAIFAHIAN, CHUBIp XKENiHIH cayy anabiHaa «BuonuTy KypaibiMeH,
cayraHHaH KeHiH «KiMoBHT» KypalbIMEH eHJEy CYTTeri MHKpPOOTHI 3aKbIMJaHYIbl KQHE COMAaTHKAJIBIK >Kacylla
MOJIIIEPiHiH aJIBII KeNeTiHI aHbIKTANIbl. 3epTTeyAiH OachlHna 1-TaXipuOesi TOI CUBIPIAPBIHBIH CYTI MUKPOOTHI
3aKbIMIAHYHI OOMBIHINA SKIiHILI CYpBIN TalanTapblHa COMKEC, all 3ePTTEYAiH COHBIH/A JKOFAPFbI CYPBIIT TajalnTapblHa
cait 6omgel. 3epTTeyniH OachlHIa COMATHKAIBIK KJIETKa MeJIepi OoibIHIIa — OipiHII CYPHITKa, 3ePTTEY COHBIHIA —
JKOFapFbl cyphinKa eHi. CHBIp JKeNiHIH OHJeY apKbUIbI 3epTTEYAIH CKiHII OeliMiHAe KYPTi3iIreH CYTTiH MHKPO-
OHONOTHSIIBIK KAYINCI3AIriH JKaKcapTyFa apHAIFaH ic-IIapajap TOKIpHOeTl TOH CHBIp CYTTEpiHAEeri MHUKPOOTHI
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YpPBIKTaHY OHE COMATHKAJBIK JKacylla MeINIIepiH azaiiTyra MyMmKiHOiK Oepai. Cayranra nmeitin «IIpuonnty >koHe
cayraHHaH KefiH «AJIraBUT» KypaJiapblH KOJIaHy CHBIP CYTi CallachIHBIH JKaKcapybIHa AJIBIT KeJIi.

3epTTey HOTHXKeNepi CYyTTeri MEKpOOTHI 3aKbIMIaHY KOHE COMATHKAJIBIK KACyIIIa MOJIIEPiH KEMITY YIIiH CHBIP
KEJHIEPIH cayFaHFa JIeWiH yKoHe KeWiH OHJIeY KEPEKTIriH pacTai/ibl.

Cyrreri MUKpOOTBI 3aKbIMJaHy YKOHE COMATHKAJIBIK KACyIlla MOJIIEepIH a3aliTy YIIiH CHBIP JKEeNIIHAEpPIH cayy
aNJbIHIa KOHIEHTipii omOeban «Buosnmty, cayranHaH keiliH «KiuuoBuT» sxoHe «JIakTOBHTY KypangapbIMEeH
HYCKaybIK OOWBIHIIA OHACY XKYPri3iami. 3epTTeyaiH OachlHIa MaWbIHIBIK CATBICHIHIA JKENIHII OHICYTe apHaIFaH
KypaJiaapIsl KOJJIaHFaHFa JIeHiH ToxipuOeni >oHe Oakpliay TtonrapbeiHaarbl Mmemmepiepi: MADAEMM —
4,0x10° KTB/em’, CKM — 3,5x10° 1 cm’. XKaz mesrininge 1-roxipubeni TonTarbl cHbp KemiHgepin 14 Toyik
enzeyneH keilin MAD®AHMM wmemmepi 2,14 ecere, an 2-toxipubeni TonTarsl cyrre — 1,96 ece kemini xoHe
(2,1£0,04)x10° xome (2,3+0,01)x10° KTh/cm’ Kypaasl. Bakpinay ToObIHAAFl CYTTe MUKPOOTHI 3aKbIMAAHY 2,3 Y%-Fa
toMennem kome (4,4 £ 0,01)x10° KTB/em® xypamsr. CIKM 1-toxipubeni Tomtsiy cuplp cyrrepinze 1,1 %
ToMeHem, 1 oM’ (3,3i0,01)X105 Kypaznsl. XKemiHaepai eHuey MEKPOOTHI 3aKbIMIAHY JKOHE COMATHKAJIBIK Kacylla
MeJIepi OOUBIHIIA CYT CaITachIH JKaKcapTabl.

AJIBIHFaH MOJIMETTEp, MHUKPOOTBHI 3aKbIMIAHY JXOHE COMATHKAJIBIK JKacylla MeJIIIepiH a3aiiTy YIUiH CHBIP
KEJTHIEPIH OHACY YIIIH CAHUTAPIIbI-TUTHEHAIIBIK IC-1Iapaiap/ibl )KYPrizy KaKETTIrH pacTai/ibl.

Cuplp >xenmiHOepiH cayranra naeiliH «Buomnt» jxoHe cayraHHaH KeliH «KIHOBHT» eHzmEy KypaigapblH
KOJIIaHFaHma, Me30(mibai a’dpoOThl koHe (aKyJIbTaTHBTI aHadpoOThl Mukpoopranuamuaepiin (MADGAEMM)
moemmepi (1,0+£0,02)x10°KTB/cM® Kypaapl. AJBIHFAH HOTIUKETEP XKOFAPFbI CYPBII CYT TalalTapblHA cail Kelli.
«Buonut» xoHe «JIakTOBUT» KypanaapblH cayFra JeliH jxoHe KelliH Konnanranaa cyrreri (MADAHEMM) menmepi
(3,7ﬂ:0,15)><105 KBT/em®, an YWITTBIK CTaHIAPT TajanTapbl OOWBIHIIA 5,0x10°KBT/em® TOCT P 52054-2003,
XaITBIKAPANBIK CTAaHAAPT TalanTapsl OoiiprHma 1,0% 10°KBT/cm® kot emec, OCT 31449-2013.

Cublp >KeNiHAEPIH IIarofa JKbUIBI CyJbl KOJNJaHy CYT CYPBIIBIHBIH J>KOFapilayblHa aJIbIIl KEJIMEHAl JKoHe
3 Gakplmay TOOBIHAAFEl CHbIpIApAbiH cyTiHze MA®AEMM wmemmepi (8,3+0,18)x10°KBT/cM® Kypamsl, o
XaJIBIKAPANIBIK J)KOHE YITTHIK CTAHAAPT TajanTapblHa cail KeIMeni.

Bipinmi Tom cublp xeniHAepiH cayyra neiiH «[Ipuomnuty, Kelin «AnraBut» KypanbiMeH eHIey MADGAEMM
cyrreri Memmiepi keMini. MHKpoOOTHI 3aKbIMOaHybl OOHBIHIIA CYT MEMJIEKET apajblK XKOHE YITTHIK CTaHIapTTHIH
KOFapFbl TaJlaNTapblHa cail KeJei.

Ky3 MesrijiHie anblHFaH 3epTTEy HOTHKEIepl KeMHAI eHJAeY KypalgapblH KOJJaHy CYTTEri MHKPOOTHI
3aKbIMJaHybIHA OH 9Cep €TeTIHIrl alKbIHAANIbL. 1 jkoHe 2 TaxipuOeni skoHe 3 0aKpliay TOOBIHBIH CHBIPJIAPBIHBIH
cyrrepinae MAD®AHMM Meniuepi YITTHIK CTaHAAPTTHIH OipiHIII CYpPBIITbIHA Cail KeJe/i.

ToxipOueHiH exiHIl OeJiriHAe aHbIKTAIFaHAal, TOKIpUOei jkoHe OaKbuIay TOOBIHBIH CHUBIPIApPBIHBIH CYTTEpI
3aMaHayd HOPMATHBTI-TEXHHUKAIBIK KY)KaTTapAblH TalanTapblHa cail kenmMeiini. XKa3 mesrimiHiH OacklHAa OapITbiK
TOITap/ia CUBIP CYTiHIH MHUKpPOOTHI 3aKbIMAAHYBl YITTHIK CTaHIAPTTBHIH OIpiHIII CYpHIN TalanTapblHa cail Keneni,
anaiga Tanadbl KaTaHBIPAK XAIBIKAPAIBIK CTAHIAPTTApFa cail kemMmeini. 1 Toxipubeni xoHe 3 0akpuiay TOOBIHBIH
CHBIPIIAPBIHBIH ~ CYTTEPIHIEri COMATHKAJbIK JKacyllaJapiblH MeJlepi 3aMaHayH HOPMAaTHBTi-TEXHUKAJBIK
KyKaTTapIblH TaJalnTapblHAH acaabl. 2 TOKIPHOENi TOOBIHBIH CHBIPIAPHIHBIH CYTTEPIHACTI COMATHKAJIBIK XKacyIana-
PIBIH MOJIIEPi YITTHIK CTAHAAPTTHIH JKOHE XalbIKapaJIbIK CTAHAAPTTHIH TajlalTapblHa cail KeJlei.

Tyiiin ce3aep: cubIp, KeliH, CyT, NPOQHUIAKTHKA, MACTHT, OHIEY KYpajbl, MUKPOOTHI 3aKbIMIaHy, COMAaTHKa-
JBIK XKacyImanap, Kayirnci3ik, cama.

I. A .HapPIOHOBl, K. . I[maﬂaﬁelcosz, B.T. Cemex—mnl, I. K. I[manaﬁelcosaz,
A. 1O. JlaBpentbes', H. B. Mapnapeesa', O. 0. Yeuenenxuna'

1
®denepanbHOE TOCy1apCTBEHHOE O10/KETHOE 00pa30oBaTesIbHOE YUPEXKICHNE BEICIIEro 00pa3oBaHus
«UyBarickas TocyJapCTBeHHAs CEITLbCKOXO03IMCTBEHHAS akaieMus», Yebokcapsl, Poccus;
Kazaxckuit HarmoHaIBHBIN arpapHbIi YHHBepCHUTET, AnMatel, Kazaxcran

MEPOIPHUATHA IO CHAKEHUIO MUKPOBHOI OBCEMEHEHHOCTH
N KOJIMYECTBA COMATHYECKHUX KJIETOK B MOJIOKE KOPOB

AHHOTanmsi. B cratbe mpencraBieHbl pe3yibTaThl HayYHO-HMCCIENOBATEIbCKOW pabOTHI, IMOJyYeHHbIE B
YCIIOBUSIX ~ MOJIOYHO-TOBapHOM  ¢(epmbl. IlpoBemeHbl uccnenoBaHHs 110  HUCIOJIb30BAaHHIO  COBPEMEHHBIX
OTEYECTBEHHBIX CPEJICTB 0OPaOOTKH BHIMEHH JI0 U TOCIIe T0eHHs. J{JIsi 3TOro B X03sHCTBaX CO3/1aHbI JIBE OIBITHBIE U
OJlHa KOHTpOJIbHasl Tpynmbl. B JIeTHWIT M OCeHHWIl MepHoXbl BBHIMA KOPOB B ONBITHBIX Tpymnax oOpadarkiBann
CHELHUaIbHBIMA MOIOIIMMH U AE3WHQHUIUPYIOUIMMH CpeICTBaMH. B KOHTpONbHOH Tpymme o0paboTKy BBIMEHH
CHeLuaabHBIMU CPEACTBAaMU HE MPOBOAWIN. | MTHEHY BBIMEHH IOJ/IEPXKUBAIN OOMBIBAHHEM COCKOB TEIUIOW BOJIOM,
KaKk TPUHATO B XO35iCTBax. YCTaHOBWIM, YTO OOpa0OOTKa BBIMEHHM KOPOB IE3MHOHUIMPYIOUIMMH CPEACTBAMHU
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MPUBOJUT K CHIDKCHHUIO KOJIMYECTBA ME30(MIBHBIX a3poOHBIX U (haKyIbTaTHBHO-aHA3POOHBIX MHUKPOOPTaHM3MOB U
COMAaTHYECKHX KJIETOK B MOJIOKE KOPOB.

B rmepBoil cepuM ONBITOB YCTaHOBHMJIM, YTO OOpabOTKAa COCKOB BBIMEHH KOpPOB JI0 JOCHHUS CPEICTBOM
«Buomut»mocne nmoenms cpenctBoM «KIMOBHT» NpHUBOAMT K Oojiee YCTOMYMBOMY CHIDKEHHIO MHKPOOHOI
00CEMEHEHHOCTH M KOJMYECTBA COMATHYECKMX KIETOK B MOJIOKE. B Hauame wHcCClieoBaHHM MOJIOKO KOPOB
1 ompITHOH Tpymmbl M0 MHUKPOOHOH 00CEMEHEHHOCTH COOTBETCTBYET TpeOOBaHHMSAM BTOPOTO COpTa, a B KOHIIE
uccIeOBaHUH — TpeOOBaHUSIM BbICIIEr0 copTa. [1o KONMYECTBY COMAaTHYECKHUX KIETOK B Hadalle MCCIIEAOBaHUI —
MIEpPBOMY COPTY, B KOHIIE HCCIIEIOBAaHUI — BBICIIEMY COPTY. MEpONpHsTHS MO yJIYYLIIEHUI0 MUKPOOUOIOTUIECKON
0€3011acCHOCTH MOJIOKA ITyTeM 00pabOTKH COCKOB BHIMEHH KOPOB BO BTOPOW CEPHH OIBITOB MO3BOJIMIIM YMEHBLIUTh
MHUKPOOHYI0 OOCEMEHEHHOCTh M KOJMYECTBO COMATHYECKMX KJIETOK B MOJIOKE KOPOB OIBITHBIX TIPYIIIL.
Hcnonps3oBanue cpencrsa «lIpuomur» 10 NOeHHS U «AJTaBUT» IOCIE JOSHMS NPHUBENO K IIOJyYEHUIO HanOosee
CTaOMJIBHBIX 1 JIyUIINX PE3YJIbTATOB 10 KAYECTBY MOJIOKA KOPOB.

PesynbpraTel HMccienoBaHMN MOATBEPXKIAIOT HEOOXOJMMOCTh TMPOBEACHHS MEPONPHATHH 10 CHIKEHHIO
MHUKpPOOHOI 0OCEMEHEHHOCTH M KOJIMYECTBA COMATHYECKHX KJIETOK B MOJIOKE C HCIOJBb30BaHHEM COBPEMEHHBIX
CPenCTB Ut 00pabOTKH BEIMEHH KOPOB JI0 U TIOCJIE JOCHHUS.

Jnst cHWKEHHST MHKpPOOHOW OOCEMEHEHHOCTH M KOJMYECTBA COMATHYECKHUX KIETOK B MOJIOKE MpPOBEIH
00paboTKy BBIMEHH KOPOB KOHIIEHTPHPOBAaHHBIMH YHHBEpPCAIbHBIMU CPEICTBAMHM IIepell AJoeHueM — «Buomut», a
nociie noeanst — «KimnoBut» n «JlakToBUT» 1O cxeme. B Hawane mccienoBaHU B MOATOTOBUTENBHBIN MEPHO 10
UCIIONIb30BaHKA CpeAcTB Juis o0paborku BbiMeHH KMA®DAHM (koiauyecTBO Me30(HIBHBIX a’dpoOHBIX U
(hakyJIbTaTHBHO-aHA3POOHBIX MHUKPOOPTaHU3MOB) B MOJIOKE KOPOB OIBITHOW M KOHTPOJIBHBIX TPYII COCTaBHJIO
4,0x10° KOE/em?, KCK — 3,5x10° B 1 cM’. B nernuii nepuon nocie 14 cyrox 06paGoTKH BEIMEHH B MOJIOKE KOPOB
1 ombitHOU rpynnel KMA®AHEM cHusmwiocs B 2,14 pa3za, B MOJIOKE KOPOB 2 ONBITHOW rpymmsl — 1,96 pasa u
cocraBuio (2,1£0,04)x10° u (2,3+0,01)x10° KOE/cM® cooTBeTcTBEHHO. B MONOKE KOPOB 3 KOHTPOJIBHOM TPYIIIEI
MHUKpOOHAast 00CeMEeHEHHOCTh CHU3MIACh Ha 2,3% u cocraBuina (4,4+0,01)x 10° KOE/cm’®. KonnuecTBo cCOMaTHYeCKHX
KJIETOK B MOJIOKE KOPOB | OIBITHO# PYMITBI yMeHbIIHIOCH Ha 1,1% 1 coctaBumo (3,3+0,01)x10° B 1 cm’. BeisiBrum,
910 00pab0TKa COCKOB BEIMEHH YITyUIIaeT Ka4eCTBO MOJIOKa KOPOB MO MHKPOOHOW 0OCEMEHEHHOCTH U KOJIMUYECTBY
COMaTHYECKUX KIJIETOK.

Ilomy4eHHble pe3ysnbTaThl MOATBEPXKAAIOT HEOOXOAMMOCTh IPOBENCHHS  CAHUTAPHO-TMTMEHHYECKUX
MEpONpPHATHI 10 00paboTKe BEIMEHH KOPOB [UIS yIy4IIEHHS KauecTBa MOJIOKA 110 MHKPOOHOH 00CEMEHEHHOCTH M
COJICP’KAHUIO COMATHUECKHUX KIIETOK.

Y CTaHOBIIEHO, YTO MPU UCIIOIb30BAHUU CPEJICTB JUIsl 00padOTKH BEIMEHH KOPOB /10 oeHHs «Buomut» u nocie
noenuss «KiMOBUT» KOJIMYECTBO ME30(MIIBHBIX a’3pOOHBIX M (PaKyJIbTaTUBHO-aHAIPOOHBIX MHUKPOOPraHU3MOB
(KMA®AEM) cocrasiser (1,0£0,02)x10°KOE/cM’. TlomydeHHble pe3y/IbTaThl COOTBETCTBYIOT TPEOOBAHHSAM K
MOJIOKY BbIciIero copra. IIpu ucnons3oBanuu cpeacts «Buomut» u «JlaktoBut» 10 u nocue noenuss KMA®AHM B
MoJtoke coctasisier (3,7+0,15)x10° KOE/em® ipu HopMme He Goree 5,0x10°KOE/cM® st MoT0Ka BTOPOro copTa 1o
TpeGoBaHuAM HalmoHanbHOro cranaapra TOCT P 52054-2003 u me 6omee 1,0x10°’KOE/cM’ 1o TpeGoBaHUsIM
MexxayHapoaHoro cragnapra OCT 31449-2013.

Hcnonp3oBanue Temsioi BOAbI 11l OOMBIBaHHS BHIMEHH KOPOB HE TIPHBOJAMUT K MOBBIMICHUIO COPTHOCTH MOJIOKA
u KMA®AHM B Most0Ke KOPOB 3 KOHTPOJIEHOU TpymITsl cocTaBiseT (8,3+0,18)x 10°KOE/em?, uto He COOTBETCTBYET
COBPEMEHHBIM TPEOOBaHMSIM HAIIMOHAIBHOTO M MEXKIyHapOIHOTO CTAHAAPTOB.

OOpaboTka COCKOB BEIMEHH KOPOB 1 ONBITHOM IPYNIIbI epe]] JoeHueM cpercTtBoM «IIpuomuty, nocie noeHus
— «AunraBuT» crnocodcTBoBasio yMmeHblieHHI0 KMA®AHM B Mosoke. Moioko 1o MHUKpOOHOH 00CeMEHEeHHOCTH
COOTBETCTBYET BHICOKHUM Tpe6OBaHI/lﬂM MEKIOCYAapCTBCHHOTO U HAIITMOHAJIBHOI'O CTaHAAapTOB.

PesynbraTsl UccienoBaHu, MOMyYEHHBIE B OCEHHUH TIEPHO/I, TIOATBEPAMIN MOJI0XKUTEIBHOE BIMSIHUE CPEICTB
00paboTKH BHIMEHM Ha yMEHBIICHHE MHUKPOOHOHW 0OCEMEHEHHOCTH MOJIOKa. MOJIOKO KOpOB | M 2 ONBITHBIX U
3 xoHTpoasHOH rpynn 1o KMA®AHM coOTBETCTBYET IEPBOMY COPTY HALlMOHAIBHOTO CTaHApTa.

Bo BTOpOIi cepun ONBITOB B Hayalle UCCIEA0BAHUN YCTAHOBUIIM, YTO MOJIOKO KOPOB ONBITHBIX U KOHTPOJIbHOM
TPYNI HE COOTBETCTBYET TPEOOBAHMSAM COBPEMEHHBIX HOPMATHBHO-TEXHMYECKHMX JIOKYMEHTOB. BBIIBHIIM, YTO B
HavaJie JICTHETO Iepuoja MUKpOOHass 0OCEMEHEHHOCTh MOJIOKAa KOPOB BCEX IPYIII COOTBETCTBYET TPeOOBAaHHAM
IEpBOTO COpTa IO HAIMOHAJIBHOMY CTaHAApTy, OJHAKO HE OTBeYaeT OoJyiee >KECTKHMM TPeOOBaHMAM MEXIY-
HapogHoro crangapra. CojepskaHne COMAaTHYECKHX KJIETOK B MOJIOKE KOpPOB | ONMBITHON M 3 KOHTPOJIBHOM rpymnm
MPEBBIMIAET TPEOOBAHNS COBPEMEHHBIX HOPMATHBHO-TEXHUYIECKUX JOKYMEHTOB. MOJIOKO KOPOB 2 OIBITHOM IPyTIIbI
mo KCK cooTBeTcTByeT TpeOOBaHMSM BBICIIETO COpTa HAI[MOHAJIBLHOTO CTAHIApTa U BBIMOJHSACT TPEeOOBaHUS
MEXAYHapOJIHOTO CTaHIapTa

KaroueBble cioBa: KopoBa, BbIMS, MOJIOKO, Npo(MIaKTHKa, MAacTHT, CpeacTBa 00pabOTKH, MHUKpOOHas
00CeMEeHEeHHOCTh, COMAaTHYECKUE KIIETKH, 0€30I1aCHOCTh, KaueCTRO.
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