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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 1st experimental group before milking with Priolit means, after
milking with Algavit helped to reduce NMAFANnM 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 ofthe Chuvash Republic.

The second series of experiments were carried out at the dairy farm of the Niva agricultural
production cooperative ofthe 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 3.8*106 CFU/cm3, which does not meet modern standards. The number
of somatic cells (NSC) was 4*105 in 1 cm3, 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 4.0* 105 CFU/cm3,
NSC - 3.5*105in 1 cm3. By microbial contamination, such milk belongs to the second grade, by the
number of somatic cells - to the first grade according to the requirements ofthe 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)*105and (2.3£0.01)*105 CFU/cm3, 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)*105 CFU/cm3. 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)*105in 1 cm3. The decrease in the number of somatic cells
in the milk of cows ofthe 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
Mainperiod (summer)
Cow udder treatment by means: before milking Violit Violit Warm water

after milking Kliovit Lactovit not treated
Duration of treatment, days 14
Interim period (summer-autumn)
Cow udder treatment Tennas Bofda Tennas Boga Tennas Bofda
Duration of period, days 126
Mainperiod (autumn-winter)
Cow udder treatment by means: before milking Violit Violit Warm water

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

Requirements for grades, no more than Research results
Indicator GOST R 52054-2003 1 experimental group
GOST 31449-2013 2 experimental group S 20Nl group
Preparatory period - summer
High- 1.00105
NMAFANM, first- 3.00105 (4.510.05)0105
CFU/cm3 second - 5.00105 (45+0.04)0105 (4.520.04)0105
100105
High- 2.50105
Somatic cells, first- 4.00105 (3.540.12)0105
in 1.cm3 second - 7.50105 (35+0.14)0105 (3.5¢0.12)0105
4.00105
Main period - summer
High - 1.00105
NMAFANM, first- 3.00105 (2.120.04)0105***
CFU/cm3 second - 5.00105 (2.3+0.01)0105°* (4.40.01)0105
100105
High - 2.50105
Somatic cells, first- 4.00105 (3.3£0.01)0105%**
in 1cm3 second - 7.50105 (350.01)0105 (3.520.01)0105
4.00105
Interim period - autumn
High - 1.00105
NMAFANM, first- 3.00105 IM1.240.12)x105%**
CFU/cm3 second - 5.00105 (3720.11)0L04% (4.420.03)0105
100105
High - 2.50105
Somatic cells, first- 4.00105 (9.0+0.14)x104*
in 1.cm3 second - 7.50105 (2.5+0.08)0105 (2:5#0.02)0105
4.00105
Main period - autumn
High - 1.00105
NMAFANM, first- 3.00105 (1.00.12)0105*
CFUIcm3 second - 5.00105 (2.4+0.11)0 105 (8.7+0.02)0105
100105
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Continuation oftable 2
Main period - autumn

High - 2.50105
Somatic cells, first- 4.00105 (9.040.16)0104**
in 1cm3 second - 7.50105 (1.5+0.02)0105 (15£0.05)0105
4.00105
Main period - winter
High - 1.00105
NMAFANM, first- 3.00105 (1.0£0.02)0105**
CFU/cm3 second - 5.00105 (3.7+0.15)0105*** (8.340.18)0105
100105
High - 2.50105
Somatic cells, first- 4.00105 (9.0+0.50)0104*
in1cm3 second - 7.50105 (2.5+0.20)0105 (1.5+0.15)0105
4.00105

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 ofthe 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/cm3 NSC, in 1cm3
Study Period/Norms _— Group _ |
1 experimental 1 experimental
2 experimental 3 control 2 experimental 3 control
Summer period:
o . 2.00105 7.50105
beginning of the experiment 190105 2.60105 250105 7.60105
end of the experiment i;gigg 3.50105 1% %82 1.40106
Autumn period:
beginning of the experiment gggigg 220105 288182 5.00105
. 160105 3.50105
end of the experiment 220105 2.50105 400105 4.50105
GOST R 52054-2003
requirements by grades:
high, no more than 1.00105 2.50105
first, no more than 3.00105 4.00105
second, no more than 5.00105 7.50105
GOST 31449-2013 requirements, 100105 4.00105

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 ofthe 1and 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.

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 ofthe 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 ofthe 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.

. A. NapuoHos], K. A. OxaHa6ekos?2, B. I'. CemeHoBl I'. K. xaHabekoBa2,
A. 0. NaspeHTbeBl H. B. Mapgapbesal, O. FO. UeueHellKnHal

IPenepansbl MEMIEKETNK XOraprol 61UM 6epeTLl BH0IKETNK MeKeMe -
«YyBaLl MeMIEKETMK aybl/Lapyallbl/iblK akagemuscbl», Yebokcapsl, Peceir;
ZKasak MTTbIK arpap/ibiK yHusepcuteT AnmMatbl, KasaxcraH

CUbLIP CYTIHAETT MUKPOBTbI SALUBIMAAHY XX3HE COMATUKAbLLY,
XACYWANAP MBNWEPW TBMEHAETYTE BATbITTANTAH 1C-LLAPANIAP

AHHoTauua. CYTTi-Tayapnbl (bepma arfaiblHAa anblHraH rbilbIMUA-3ePTTeY XK MbICTapbiHbIH HITWKeNepi
KentipinreH. XXeniHgi cayraHra AeLUH >X3He KellH KONZaHblnaTbliH OTaHAbIK 3aMaHayu 3ana/cbi3faHgbipy K pabl
KapacTbIpbingbl. B YLWiH WwapyalbinbiKTapga ew Taxipnbeni xaHe 6ip 6akbinay 1066l K pbiigbl. XKa3 XaHe Ky3
mesrifigepiHge Taxipubeni TonTapgarbl CUbIp DKEMIHAEPIH apHaibl KYTbil >K3HE 3anaicbi3faHAbIpyLUbI
K pangapmeH eHpear bakbinay TOObIHAA XenBAep elWkaHdah k¥pangapMmeH eHpgenmear bakbinay To6blHAA
KenTereH LuapyallblnblKTapia KabblngaHraHgal, >Kenll rMrueHacbiH TeK Xblibl CYMEH >Kyy raHa KongaHblngpl.
Cublp >XenBAepLl 3apapCbl3faHablpylbl K¥pangapMeH eHgey cublp CYTiHgeri me3oquibai aspobTbl HK3He
(haKkynbTaTUBTI aHasPOBTbI XKIHE COMATUKANbIK dKacyLLanapblH KeneMLuLL, TeMeHAETETIHAIT aHbIKTaabl.

TaxipbueHiH GipiHLWI caTbiCbiHAA aHbIKTaraHAal, CubIp XXeNWLwW cayy angbiHga «Buonut» K¥panbiMeH,
cayraHHaH KehiH «KnmoBut» K™ panbiMeH eHfey CYTTeri MUKpPOOTLI 3aKbiMAaHYAbl XX3HE COMAaTMKAsbIK acylua
Me/lLlepLULl anbin KeneTiHi aHbIKTangbl. 3epTreyau, 6acbiHfa 1-Taxipubeni Ton cublpnapbiHbiH CYTi MUKPOOTI
3aKbIMAaHybl 60MbIHLLIA eKiHLLI C/pbIN TananTapblHa CIKEC, an 3epTTeYALLY COHbIHAA XXOraprbl C\pbin TafanTapbiHa
cali 6ongbl. 3epTTeyhiH 6acbiHAa COMATUKabIK KeTka mMefwepi 60ibIHWA - GipiHLI C pbINKa, 3epTTey COHbIHAA -
Xoraprbl ¢ pbinka eHgi. Cubip XXeniHiH eHAeY apKbi/bl 3epTTeYAiH eKiHWwi 6enimiHae XYprisiareH CYTTIH MMKpO-
6ronorvAnbIK Kayincisgirii >xakcaptyra apHanraH iC-wapanap Taxipubeni ton cublp CYTTepiHgeri MUKpOOTLI
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YPbIKTaHy >X3He COMAaTUKafblK Xacylua MenLiepll asainTtyFa MYMKiHGIK 6epai. CayFaHFa gelwH «[Mpuonnt» xaHe
cayFaHHaH KeWliH «AnraBut» KypangapbliH KongaHy cublp CYTi canacblHbIH YKaKcapyblHa anbin Kengi.

3epTTey HaTvxenepi CYTTeri MUKPOOTHI 3aKbIMAAHY XX3HE COMATMKa/IbIK XacyLla MewepLl Kemny YLUiH cubIp
XeniHaepiH cayFaHFa feliiH )K3He KeLH eHfey KepeKTIriH pacTaiigpl.

CYTTeri MMKpPO6ThI 3aKbiMAaHy X3He COMATUKablK Xacylla Me/epLl a3aity YLUiH CUbIp dXeniHaepiH cayy
anfplHAa KOHUEHTIpNi ambeban «BuonuT», cayFaHHaH KeiliH «KnuoBUT» >K3He «J1aKTOBUT» KypangapbIMeH
HyckayAblK 6oibIHWA eHAey XYprisingi. 3epTTeyaul 6acbiHAa AaliblHAbIK CaTbICbIHAA XeNiHAI eHfeyre apHanFaH
Kypangapabl konjaHFaHFa pgeiiiH Taxlpnbenl >xsHe Oakblnay TonTapbiHAaFbl Menwepnepi: MA®AHMM -
4,0*105 KTB/cm3 CXKM - 3,5%105 1 cm3 XKa3 mesrwHie 1-taxipubeni Tontarbl CubIp XeniHaepiH 14 Taynuw
eHfeyfeH KeiiiH MAGAHMM wmenwepi 2,14 ecere, an 2-Taxipmbeni Tontatel CYTTe - 1,96 ece KemLy >X3He
(2,1+0,04)x105%3He (2,3+0,01)0105 KTB/cM3kypaabl. bakbinay To6bIHAaFbI CYTTEe MUKPOOTHI 3akbiMaHy 2,3 % a
TemeHgeni XaHe (4,4 + 0,01)0105 KTB/cm3 kypagbl. CXXM 1-taxlpubenl TonTbiH cublp CYTTepiHoe 1,1 %
TemeHgeai, 1 cm3 (3,3+0,01)0105 kypaabl. XKeniHaepai eHAey MUKPOOTbI 3aKbIMAAHY X3HEe COMaTUKa/bIK XacyLua
menLwepi 6olibiHWa CYT canacblH XakcapTagb!.

AnbXaH M3/IMETTEP, MUKPOOTbI 3aKbIMAaHy >X3He COMAaTMKa/IbIK Xacylla Mefllepll azaiTy YLiH cublp
Xenwaepw eHgey YLWiH CaHUTapbl-rurneHabik iG-iapanaphbl XYPrisy KaxXeTTiriH pactaingpi.

Cublp xenwgepw cayFaHFa feiiiH «BuonnT» >3He cayFaHHaH KeiliH «KnvoBUT» eHAey KypangapblH
Kongawadaa, Me3ouibii a3pobTbl X3He (aKybTaTUBTI aHaspobTbl MUKpoopraHusmaepdiH (MAD®AHMM)
menwepi (1,0+0,02)0105KTB/cm3 Kypagbl. AnblHFaH HaTwkenep »oFapFel cypbin CYT TananTapblHa caii kengi.
«BronT» XaHe «J1akTOBUT» KypaigapblH cayFa feiiH »aHe KewH kongawanga CYFem (MAGAHMM) menwwepi
(3,7£0,15)0105 KbT/cmM3 an ynTTblK CcTaHgapT Tanantapbl 6GolibiHwa 5,0x105KBT/cm3 TOCT P 52054-2003,
XaUlblKapasiblK CTaHAapT Taantapbl 6olibiHWwa 1,0x105KBT/cm3 ken emec, FTOCT 31449-2013.

Cublp >xenwgepw watoFa Xbinbl cygbl KongaHy CYT CypbiMbiHbIH JKOFapnaybiHa anbin Kenvengi >kaHe
3 OGakblinay TO6bIHAaFblI cublpnapgbiH CYTiHGe MA®AHMM  wmenwepi  (8,3+0,18)xX0KbBT/cmM3 Kypagbl, on
XanblKapablK )X3He YATTbIK CTaHAAPT TanantapblHa cali Kenmenar

BipiHWi TON CUbIp XeniHaepiH cayyFa gelwH «MpuonnT», KewH «AiraBut» KypaibiMeH eHgey MA®AHMM
CY'TOri menwepi Kemigi. MuKpo6Thbl 3aKbiMAaHybl 60ibIHWA CYT MEMIEKET apaiblK XK3He YNTTbIK CTaHAAPTTbIH
»oFapFbl TananTapbiHa cali Kenear

KY3 mesriniHge anbllwaH 3epTTey HITWXKenepi XeniHai eHfgey kypangapblH kongaHy CYTOri MUKpPOOTHI
3aKblMAaHybIHa OH 3Cep eTeTL AW alikbiHAanabl. 1>kaHe 2 Taxipnbeni xaHe 3 6akbliay TOObIHbIH CYbIPAAaPbIHbIH
CYTrepiHoe MADAHMM menwepi yNTTbIK CTaHAAPTTbIH GipPIHLLI CypbInbiHa caii Kenear

TaxipbueHiH exiHwWi GeniriHge aHbikTanFaHga, Takipnbeni xaHe 6akbinay TO6bIHbIH CUblpaapbiHbiH CYTTepI
3amMaHayy HOpPMATMBTI-TEXHUKAbIK Ky>KaTTapAblH TasanTapbiHa cad Kenmergr XKas mesrifiHiH 6acbiHga 6ap/bik
TonTapga cublp CYTIHIH MMKPOGTbI 3aKbiMAaHybl YATTLIK CTaHAAPTTLIH GipiHWI CypbIn TananTapbiHa cali Kenegy
anaviga Tanabbl Kataublpak xanblkapasblik cTaHgapTTapFa caii kenveingr 1 Taxipmbeni >xaHe 3 6akbinay TO6bIHbIH
cublpnapbiHbiH - CYTTepiHAeri coMaTUKanblK >KacyllanapfblH Mefllepi  3aMaHayn HOPMaTMBTI-TEXHMKAbIK
Ky)XaTTap/blH TaflantapbiHaH acajbl. 2 THKipuoeni TobbIHbIH CublpnapbiHbIH CYTTEpiHAEri COMaTUKa/bIK XacyLuana-
PAbIH MefLwepi yNTTbIK CTaHAAPTThIH XK3He XanblKapasblK CTaHAapTTbIH TananTapblHa cali kenear

TYViiH ce3gep: cubip, xeniH, CYT, Npo(uUnakTKa, MacTUT, eHfey Kypasbl, MUKPOBTbI 3aKbiMaaHy, COMaTuKa-
NbIK Xacylanap, Kaywasaw, cana.
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1denepanbHOe roCyfapcTBEHHOE BHOMKETHOE 06pa30BaTe/IbHOE YUPEXKAEHNE BbICLLEr0 06pa30BaHus
«UyBallicKas rocyjapCTBeHHas CeNbCKOX03ANCTBEHHasA akafeMusi», Ye6okcapsl, Poccus;
ZKazaxCcKunil HauMoHanbHbI arpapHblii yHuBepeuTeT, Anmartsl, KasaxcraH

MEPOMPUATNA NO CHMXEHNIO MUKPOBHOM OBCEMEHEHHOCTN
N KOJIMYECTBA COMATUNYECKNX K/TETOK B MOJIOKE KOPOB

AHHOTauus. B cTaTbe NpeAcTaBneHbl Pe3ynbTaTbl Hay4YHO-UCC/EAOBATENBCKOM PaboThbl, MOMYYeHHbIE B
YCMOBUSIX ~ MOJIOYHO-TOBAPHOA  (hepMbl.  TpOBEfEHbI  UCCNE0BAHWS MO WCMO/b30BaHWKO  COBPEMEHHBIX
OTEYECTBEHHBIX CPEACTB 06PabOTKM BbIMEHW [0 M NOCNE [OeHUS. s 3TOr0 B X03A/CTBAX CO3aHbl ABE OMbITHbIE U
OfiHa KOHTPO/bHas rpynnbl. B neTHUA W OCEHHWI neprogpbl BbIMS KOPOB B OMbITHBIX rpynnax o6paGatbiBaiu
cneumanbHLIMY MOOLMMW 1 [e3MHQULMPYIOWMMYU cpeAcTBaMu. B KOHTpPONbHOM rpynne 06paGoTKy BbIMEHU
CcreumabHbIMU CPEACTBaMU HE MPOBOAUN. [UrMeHyY BbIMEHW MOAAEPXKUBAIM 0GMbIBAHUEM COCKOB TEMJIOW BOAONA,
KaK MPUHATO B XO3AliCTBAaX. YCTaHOBMAM, 4TO 06paboTKa BbIMEHM KOPOB [AE3VHOMULMPYIOLLMMU CPELCcTBaMY
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MPUBOAUT K CHUDKEHWMIO KONMYECTBA Me30(M/IbHbIX a3PO6HbIX U (haKy/bTaTUBHO-aHa3POOBHbIX MUKPOOPraHM3MOB U
COMaTUYECKUNX KIETOK B MOJIOKE KOPOB.

B nepsoli cepun OMbITOB YCTaHOBMAW, 4TO 06paboTka COCKOB BbIMEHM KOPOB [0 [OEHMS CPeACTBOM
«Buonut»nocne poeHns cpeactBoM «KaMOBUT» NpPUBOAUT K 60/ee YCTOMYMBOMY CHVDKEHWMIO MWKPOGHOM
06CEMEHEHHOCTM M KONWYeCcTBa COMATUYECKMX KNETOK B MOMOKe. B Hauane wmccnefoBaHWMA MOOKO KOpOB
1 OMbITHOM TPYNMbl MO MWKPOBHOW OBCEMEHEHHOCTWM COOTBETCTBYET TpPeb6OBaHMAM BTOPOr0 COPTa, a B KOHLE
nccnefoBaHNi - Tpe6oBaHWAM BbICLLEro copTa. 10 KONMYecTBY COMaTUYECKMX KNETOK B Hadvasle UCCNefoBaHWUi -
MepBOMY COPTY, B KOHLE MCCNefoBaHWii - BbICLLEMY COPTY. MeponpuaTva no yayylweHno MUKPO6MOoNornieckon
6€30MacHOCTM MOMOKa MyTemM 06paboTKM COCKOB BbIMEHM KOPOB BO BTOPOV CEPWM OMbITOB MO3BO/INN YMEHbLLNTb
MWUKPOOHYIO O06CEMEHEHHOCTb WM KO/IMYECTBO COMATMYECKMX KNETOK B MOJSIOKE KOPOB OfbITHBIX Pynm.
Vicnonb3oBaHne cpeactea «[puonnT» [0 HOEHWUA U «AraBUT» MOCMe JOEHMA MPUBENO K NOyYeHWO Hanbonee
CTabUNbHBIX M NyYLLNX Pe3yNbTaTOB MO Ka4eCTBY MOJIOKA KOPOB.

Pe3ynbTaTbl MCCNefOBaHW MOATBEPXKAAIOT HEOOXOAMMOCTb NPOBEAEHVS MEpOnpUATUA MO  CHUXKEHWIO
MWUKPOGHO 06CEMEHEHHOCTM M KOMMYECTBA COMATUYECKMX KIETOK B MO/IOKE C WCMOMb30BaHWEM COBPEMEHHbIX
CpeacTB A1 06paboTKM BbIMEHW KOPOB A0 W MOC/E JOeHUs.

[na CHMXeHUs MUKPOOHOW 06CEMEHEHHOCTM M KOAWYEeCTBA COMATMYECKMX KNETOK B MO/OKe MNpoBenu
06paboTKy BbIMEHW KOPOB KOHLEHTPUPOBAHHLIMU YHWUBEPCASIbHBIMW CpeacTBamun nepef, foeHueM - «Buonut», a
nocne foeHus - «KnmoBut» n «J1lakToBUT» MO Cxeme. B Hauane uccnefoBaHuiA B NOArOTOBUTENbHBINA NEPUOA 40
NCMONb30BaHUA cpeacTB AN 06paboTkn BbiMeHM KMA®AHM  (KOM4ecTBO Me30(MbHbIX  a3poBHbIX 1
(haKy/bTaTUBHO-aHa3POOHbIX MUKPOOPraHW3MOB) B MOJIOKE KOPOB OfMbITHOM W KOHTPO/IbHbIX FPYMNM COCTaBUo
4,0%105 KOE/cm3, KCK - 3,5*1058 1 cm3. B neTHWin neprog nocne 14 cyTok 06paboTky BbIMEHW B MOJIOKE KOPOB
1 onbiTHOR rpynnbl KMA®AHM cHusunock B 2,14 pa3a, B MOJIOKE KOPOB 2 OMbITHONW rpynnbl - 1,96 pasa u
coctasuno (2,1+0,04)0105m (2,3+0,01)*105 KOE/cm3 coOTBETCTBEHHO. B MO/IOKE KOPOB 3 KOHTPOJ/IbHOM Fpynmbl
MWKPOOHas 06CeMEHEHHOCTL CHU3MMACh Ha 2,3% u cocTaBuna (4,4+0,01)*105 KOE/cm3. KonmuecTBo coMaTnyecKmx
K/IETOK B MOJIOKe KOPOB 1 OMbITHON rpynnbl yMeHbLUMAoch Ha 1,1% u coctaBuno (3,3+0,01)*1058 1 cm3. BbisiBum,
4TO 06paboTKa COCKOB BbIMEHM Y/yULLaeT Ka4eCTBO MOIOKA KOPOB N0 MUKPOGHON 06CEMEHEHHOCTU U KOIMYECTBY
COMaTUYECKUNX KIIETOK.

MonyyeHHble  pe3ynbTaTbl  MOATBEPXKAAOT  HEOOXOAUMOCTb  MPOBEAEHMS  CAHWUTaPHO-TUTMEHWNYECKMX
MEpPOMPUATWIA MO 06PabOTKE BLIMEHW KOPOB A1 YNyULLEHNS Ka4ecTBa MOM0oKa N0 MUKPOOHO 06CEMEHEHHOCTM 1
COZlEPXKaHMI0 COMATUYECKUX KNETOK.

YCTaHOB/EHO, YTO MPU UCMOMb30BaHNMN CPEACTB A4/19 06pabOTKM BbIMEHW KOPOB A0 A0eHWS «Bronnt» v nocne
foeHns  «KMoBUT» KONWYECTBO Me30(MIIbHBIX a3pObHbIX U (haKy/bTaTMBHO-aHa3POOHbIX MWUKPOOPraHN3MOB
(KMADAHM) cocTaBnseT (1,0+0,02)x105K0E/cm3. MonyyeHHble pe3ynbTaTbl COOTBETCTBYIOT TpeboBaHUAM K
MOJIOKY BbICLLEr0 copTa. Mpu ncnonb3oBaHUM cpeacTs «Buonmt» n «J1aktoBuT» 40 1 nocne goeHns KMA®AHM B
MoJioKe cocTasnsieT (3,7+0,15)0105 KOE/cm3 npu Hopme He 6onee 5,0x105K0E/cM3 Ansa monoka BTOporo copra rno
TpeboBaHMAM HauuoHanbHOro craHgapta TOCT P 52054-2003 n He 6onee 1,0*LLSKOE/cm3 mo TpeboBaHusM
mMexxayHapogHoro craHgapta FOCT 31449-2013.

Vcnonb3oBaHue Tensoii Bogpbl 4711 06MbIBaHUS BbIMEHU KOPOB HE MPUBOAUT K MOBbILLEHWIO COPTHOCTM MOJIOKa
n KMA®AHM B MOMOKe KOPOB 3 KOHTPO/bHOM rpynibl cocTasnseT (8,3+0,18)0103KOE/cm3 4TO He COOTBETCTBYET
COBpPEMEHHbIM TPeb60BaHUAM HaLMOHAILHOTO U MEXAYHAPOAHOro CTaHAapToB.

O6paboTka COCKOB BbIMEHM KOPOB 1 OMbITHOM FPynnbl Nepes foeHueM cpeAcTBOM «[1pronmT», nocie JOeHus
- «AnraBnT» CNocobcTBoBa/1I0 YMeHblUeHMID KMA®AHM B mMonoke. MoMOKO N0 MUKPOGHOW 06CEMEHEHHOCTM
COOTBETCTBYET BbICOKVM TPeHOBAHMAM MEXTOCYAapCTBEHHOMO 1 HALMOHANbHOIO CTaHA4apToB.

Pe3ynbTaTbl UCCNEL0BaHWIA, NOMYYEHHbIE B OCEHHUIA NepUos, NOATBEPAWUIN NOIOXKUTENbHOE BAMSAIHUE CPEACTB
06paboTKM BbIMEHU HA YMeHbLUEHUe MUKPO6HOV 06CeMEHEHHOCTM Mosioka. Mo/oko KopoB 1 v 2 OMbITHLIX U
3 KOHTpOsbHO# rpynn no KMA®AHM coOTBETCTBYET NMEPBOMY COPTY HaLMOHa/bHOTO CTaHAapTa.

Bo BTOpOIi Cepyu OMbITOB B Ha4ase UCCef0BaHUI YCTaHOBMAN, YTO MOJIOKO KOPOB OMbITHBIX N KOHTPO/bHOM
rpynn He COOTBETCTBYeT TPEOOBAHUAM COBPEMEHHbLIX HOPMATMBHO-TEXHUYECKUX [LOKYMEHTOB. BbifBuau, 4to B
Havase NleTHero nepuoga MMKPO6Has 06CEMEHEHHOCTb MOJIOKA KOPOB BCEX Fpynn COOTBETCTBYET TPeOOBaHUSM
MepBoro coprta Mo HauMoHaNbHOMY CTaHAapTy, OfHaKo He OTBeyaeT 6ofee XECTKUM TpeboBaHUAM MeXAy-
HapofHoOro ctaHgapTa. CofepXKaHve COMaTUYECKMX KNIETOK B MOSIOKe KOPOB 1 OMbITHOM M 3 KOHTPONBLHOM rpymnn
npeBbILaeT TpeboBaHUA COBPEMEHHbBIX HOPMATUBHO-TEXHNYECKMX LOKYMEHTOB. MO/OKO KOPOB 2 OMbITHOM rpynmbl
no KCK cooTseTcTByeT TpebOBaHMAM BbICLLUETO COPTA HALMOHA/ILHOrO CTaHZapTa W BbIMOMHAET TpeboBaHMA
MEXyHapOoAHOro cTaHJapTa

KntoueBble cnoBa: KOpOBa, BbIMA, MOJSIOKO, MPOQWIAKTMKA, MacTWUT, CPefcTBa 06paboTKM, MUKpPOOHas
06CeMEHEHHOCTb, COMATUYECKMe KIETKM, 6e30MacHOCTb, Ka4ecTBo.
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