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Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecrniybnukacbl ¥nmmbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibIMOap Cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze kKabbindaHraHblH xabapnaldbl. byn uHdekcmerny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acnawhbinap MeH MeKemesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHadbl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmbiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMOap 6olbiHWa KoHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, 4ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu U mexHu4eCcKux
Hayk» bbln npuHsam O uHOekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Usesecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpuUpyem Hawy nNpueepXeHHOCMb K Haubosee akmyarbHOMY U 8/1USIMEIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam O5isi Hawezo coobujecmea.
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DNA MARKERS - A PREDICTION CRITERION
FOR YIELD AND QUALITY OF RAW MILK

Abstract. The aim of the study is to assess productive qualities of animals with different milk protein genes
genotypes by origin, that is, by pedigree, taking into account the closest ancestors in female line phenotype. The stu-
dies were carried out in JSC “Head Breeding Enterprise “Elita” conditions of Vysokogorsky District of the Republic
of Tatarstan on bull’s purebred and crossbred Holstein breeds sample. As a result of molecular genetic studies (AS-
PCR and PCR-RFLP analysis), animals were divided into groups taking into account genotypes for alpha S1-casein
(CSN1S1), beta-casein (CSN2), kappa-casein (CSN3), beta-lactoglobulin (BLG) and alpha-lactalbumin (LALBA)
genes. In studied bulls’ samples, two genotypes BB, BC were identified by CSNIS1-gene; A4, AB for CSN2-gene and
three genotypes A4, AB, BB for CSN3, BLG, LALBA-genes, respectively. Milk productivity signs (milk yield and fat
mass fraction in milk) of the nearest female servicing bulls’ ancestors with different milk protein genes genotypes
were studied. Studies have shown that bulls with BC genotypes of CSN/SI-gene (10494 kg and 4.05 %), A4 of
CSN2-gene (8846 kg and 3.92 %), AB (8940 kg) and BB (3.95 %) of CSN3-gene, AA and AB of BLG-gene (9379-
9382 kg and 3.95 %), A4 of LALBA-gene (9405 kg and 3.93 %) compared to other genotypes analogues. It should be
noted that servicing bull’s origin information is of exceptional importance, since it cannot be assessed for milk
production, and the only criterion for its preliminary breeding qualities assessment is data on nearest female
ancestors’ productivity of analyzed bull.

Key words: servicing bull, gene, genotype, CSN1S1, CSN2, CSN3, BLG, LALBA.

Introduction. Genetic animals’ pedigree assessment is fundamental to predicting their breeding
value. Incorrect animals’ pedigree assessment can lead to significant errors in prediction. At present, with
DNA analysis advent, errors in determination of animal’s paternity and genotype are practically excluded,
data obtained are used to breeding animals’ assessment by origin [1].

Genetic progress in animal husbandry can only be achieved as a result of combined use of traditional
breeding methods and modern DNA technologies. At the same time, assessment of agricultural animals’
productivity genetic potential by molecular genetic markers is a modern, sought-after and rapidly
developing direction in breeding [2].

Markers use of milk production quantitative and qualitative indicators in cattle breeding provide more
rapid and preferable increase in cattle productivity [3-9].

Presented numerous evidence that presence of certain alleles and milk protein genes genotypes in
cows genome, namely alpha Sl-casein (CSNISI), beta-casein (CSN2), kappa-casein (CSN3), beta-
lactoglobulin (BLG) and alpha-lactalbumin (LALBA) genes affect milk yield, mass fraction in milk, milk
protein amount, quality and technological properties of their milk [4, 10-19].
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Full provision of high-quality and safe dairy raw materials to processing industry enterprises is
guarantee of stable dairy products production, such as fermented milk, cheese, canned, functional, gero-
dietic, etc. [20-23].

In this regard, the purpose of research was to conduct comparative study of Holstein breeding
servicing bulls with different milk protein genes genotypes (CSN1S1, CSN2, CSN3, BLG, LALBA) by
origin under Republic of Tatarstan conditions.

Material and research methods. The studies were conducted in JSC "Head Breeding Enterprise
"Elita" of Vysokogorsky District of the Republic of Tatarstan. For PCR analysis, 70 blood samples were
taken from 70 purebred and crossbred Holstein breeds of servicing bulls with different milk protein genes
genotypes. The blood obtained from the jugular vein of animals was added to test tubes with 100 mM
EDTA to a final concentration of 10 mM.

DNA was isolated from blood by combined alkaline method: 100 ml of blood was mixed with 1 ml of
distilled water and centrifuged at 10 000 rpm for 10 minutes. Supernatant was discarded, and 50 ml of
0.2 M NaOH was added to precipitate and mixture was vortexed thoroughly at room temperature until
suspension cleared. The obtained homogenate was kept in a thermostat at 60 °C for 10 min. An equal
volume (50 ml) of 1M Tris-HCI (pH 8.0) was added to lysate and mixture was vortexed thoroughly at
room temperature. 500 ml of 96 % ethanol was added to obtained homogenate and mixture was kept at
-20 °C for 30 minutes. Nucleoprotein complex was precipitated by centrifugation at 12000 rpm for
10 minutes. Supernatant was discarded, and the precipitate was dried at 60 °C for 12 min with an open
tube. 100 ml of 10 % ammonia was added to dried precipitate, mixture was vortexed thoroughly at room
temperature and kept in a thermostat at 60 °C for 10 minutes, then re-vortexed and incubated in thermostat
at 60 °C for 10 minutes. Obtained homogenate was kept in thermostat at 95 °C for 15 min with an open tube.

Animals genotyping by milk protein genes (CSNISI, CSN2 [24], CSN3 [25], BLG [26], LALBA [27])
was performed by PCR-RFLP and AS-PCR methods. In the work, along with experimental materials, data
from zootechnical and pedigree registration of this economy, as well as catalogs and pedigree certificates
of servicing bulls were used.

Calculated parental index for each bull (PBI) by yield and milk content of their female ancestors
according to the formula:

PIB =(2M + MM + MF) / 4,
where M — mothers, MM — mothers of mothers, MF — mothers of fathers.

Results obtained in course of scientific research are processed by biometric method.

Results and discussion. Studies have been carried out and an assessment has been made of purebred
and crossbred Holstein breeds of servicing bulls with different genotypes for milk protein genes CSNIS1,
CSN2, CSN3, BLG, LALBA by origin.

Characteristics of purebred and crossbreeds based on Holstein breed of servicing bulls with different
CSN1S1-gene genotypes by origin are presented in table 1.

Table 1 — Characteristics of servicing bulls with different CSN1S1-gene genotypes for milk female ancestors productivity

. Bulls genotype at locus CSN1SI-gene
Indicator
BB BC cC

Number of bulls 64 6 -
milk yield, kg 85744+219,7 10281+360,1 -

Mother
fat, % 3,88+0,03 3,88+0,06 -
MM milk yield, kg 7074+265,4 9708+517,6 -
fat, % 3,87+0,04 3,92+0,14 -
ME milk yield, kg 10538+381,7 11704+734,1 -
fat, % 4,01+0,04 4,53+0,28 -
Parental bull index milk yield, kg 8690+217,3 10494+192,2 -
(PBD fat, % 3,91+0,02 4,05+0,10 -

#+4P<() 001,
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Analysis of table 1 shows that bulls mothers with BB genotype of CSN1S1-gene (10281 kg) had the
highest milk yield, which is higher than that of bulls with BC genotype of 1707 kg (P<0.001). At the same
time, bulls’ mothers with BB and BC genotypes did not differ in fat mass fraction in milk.

Higher milk yield and fat content in milk were higher for mothers of mothers (MM) and mothers of
fathers (MF) of bulls with CSN1S1-gene BC genotype (9708 kg and 11704 kg; 3.92 % and 4.53 %), which
is higher than for analogues with BB genotype, respectively, by 2634 kg (P<0.001) and 1166 kg; 0.05 %

and 0.52 %.

Characteristics of purebred and crossbred according to Holstein breed of servicing bulls with diffe-
rent CSN2-gene genotypes by origin are presented in table 2.

Table 2 — Characteristics of servicing bulls with different CSN2-gene genotypes for milk female ancestors productivity

. Bulls genotype at locus CSN2-gene
Indicator
AA AB BB

Number of bulls 61 9 -
milk yield, kg 8752+225.5 8363+654,2 -

Mother
fat, % 3,89+0,03 3,80+0,04 -
MM milk yield, kg 7201+262,5 8104+1226,4 -
fat, % 3,89+0,05 3,74+0,04 -
ME milk yield, kg 10678+394,9 10230+£227,8 -
fat, % 4,04+0,05 4,13£0,18 -
Parental bull index milk yleld, kg 8846+225,8 8765+570,6 -
(PBI) fat, % 3,92+0,03 3,87+0,05 -

*P<0,05.

Analysis of table 2 shows that mothers of bulls with CSN2-gene of 44 genotype (8752 kg and 3.89 %)
had the highest indicators for milk yield and fat content in milk, which were higher than for bulls’ mothers
with AB genotype by 389 kg and 0.09 %, respectively.

Higher milk yield was characteristic for mothers of mothers (MM) of bulls with 4B genotype
(8104 kg), whereas mothers of bulls with 44 genotype (3.89 %) were allocated for fat mass fraction in
milk. At the same time, difference between mothers of mothers with A4 and 4B genotypes of CSN2-gene
in terms of fat mass fraction was 0.15% (P<0.05).

Higher milk yield is characteristic for mothers of fathers (MF) of bulls with 44 genotype (10678 kg),
and higher fat content in milk differed in analogues with AB genotype (4.13 %). At the same time,
difference in these indicators was 448 kg and 0.09 %.

Characteristics of purebred and crossbred according to Holstein breed of servicing bulls with diffe-
rent genotypes of CSN3-gene by origin are presented in table 3.

Table 3 — Characteristics of servicing bulls with different CSN3-gene genotypes for milk female ancestors productivity

) Bulls genotype at locus CSN3-gene
Indicator
AA AB BB
Number of bulls 48 18 4

Mother milk yield, kg 8715+263,8 8665+413,2 8919+541,0

fat, % 3,89+0,03 3,81+0,03 3,92+0,17
MM milk yield, kg 7170+306,3%%** 7964+592,0%%** 5906+126,2

fat, % 3,88+0,05 3,83+0,08 4,03+0,18
MF milk yield, kg 10718+426,7 10464+812,0 10191+73,3

fat, % 4,07+0,06* 4,01£0,09 3,93+0,01
Parental bull index milk yield, kg 8830+252,8 8940+464,4 8484+296,6
(PBI) fat, % 3,93+0,03 3,87+0,04 3,95+0,11

*P<0,05, ***P<0,001.
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Analysis of table 3 shows that mothers of bulls with BB genotype of CSN3-gene (8919 kg and 3.92 %)
had the highest rates of milk yield and fat content in milk, which were higher than those of bulls with 44
and 4B genotypes by 204 -254 kg and 0.03-0.11 %, respectively.

Higher milk yield was typical for mothers of mothers (MM) of bulls with 44 and AB genotypes
(7170 kg and 7964 kg), whereas mothers of bulls with BB genotype (4.03%) were allocated by fat mass
fraction in milk. At the same time, superiority of bulls’ mothers with 44 and AB genotypes of CSN3-gene
over their analogues with BB genotype yields amounted to 1264-2058 kg (P <0.001).

A higher yield is characteristic for mothers of fathers (MF) of bulls with BB genotype (10191 kg),
and higher fat fractions in milk differed in analogues with A4 genotype (4.07 %). At the same time,
difference in these indicators with peers with other genotypes was 273-527 kg and 0.06-0.14 %
(differences between A4 and BB genotypes in terms of fat mass fraction were significant, with P<0.05).

Characteristics of purebred and crossbred according to Holstein breed of servicing bulls with dif-
ferent genotypes of BLG-gene by origin are presented in table 4.

Table 4 — Characteristics of servicing bulls with different BLG-gene genotypes for milk female ancestors productivity

) Bulls genotype at locus BLG-gene
Indicator
AA AB BB
Number of bulls 9 26 35
Mother milk yield, kg 8956+449,7 9402+373,2%* 8163+271,9
fat, % 3,92+0,06 3,89+0,04 3,86+0,04
MM milk yield, kg 8279+889,3 7466+435,1 6910+343,0
fat, % 3,90+0,06 3,90+0,08 3,85+0,06
ME milk yield, kg 11338+1080,5 11247+737,1 10017+367,1
fat, % 4,07+0,14 4,11+0,09 4,00+0,06
Parental bull index milk yield, kg 9382+606,1 9379+403,9* 8313+226,9
(PBI) fat, % 3,95£0,06 3,95+0,05 3,89+0,03
*P<0,05, **P<0,01.

Analysis of table 4 shows that bulls mothers with 4B genotype of BLG-gene (9402 kg) had the
highest milk yield indicators, while bulls mother with 44 genotype (3.92 %) differed in fat mass fraction
in milk, which was higher than in bulls mothers with other genotypes by 446 kg and 1239 kg (P<0.05) and
0.03-0.06 %, respectively.

Higher milk yield was characteristic for mothers of mothers (MM) of bulls with 44 genotype
(8279 kg), whereas mothers of bulls with 44 and AB genotypes (3.90 %) were distinguished by fat mass
fraction in milk. Difference between mothers of mothers with other genotypes of BLG-gene was 813-
1369 kg and 0.05 %, respectively.

Table 5 — Characteristics of servicing bulls with different L4LBA-gene genotypes for milk female ancestors productivity

) Bulls genotype at locus LALBA-gene
Indicator
AA AB BB
Number of bulls 23 35 12
Mother milk yield, kg 8875+407,5 8605+308,1 8776+430,5
fat, % 3,87+0,05 3,88+0,04 3,88+0,05
MM milk yield, kg 8208+515,7 7219+353,7 6179+464,0%*
fat, % 3,87+0,09 3,86+0,06 3,91+0,05
ME milk yield, kg 11660+803,4 10483+496,8 9583+319,0*
fat, % 4,10+0,10 4,03+0,07 4,03+0,09
Parental bull index milk yield, kg 9405+459,3 8728+291,5 8328+282,3*
(PBI) fat, % 3,93+0,04 3,9120,04 3,93+0,03
*P<0,05, **P<0,01.
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Higher milk yield is characteristic for mothers of fathers (MF) of bulls with 44 genotype (10338 kg),
and higher fat content in milk differed in analogues with 4B genotype (4.11 %). At the same time, the
difference in these indicators was 91-1321 kg and 0.04-0.11 %, respectively.

Characteristics of purebred and crossbreeds according to Holstein breed of servicing bulls with
different genotypes of LALBA-gene by origin are presented in table 5.

Analysis of table 5 shows that mothers of bulls with 44 genotype of LALBA-gene (8875 kg) had the
highest indicators of milk yield, which is higher than that of bulls’ mothers with 4B and BB genotypes of
99-270 kg. At the same time, bulls’ mothers with different genotypes of LALBA-gene did not differ much
in fat mass fraction in milk.

Mothers of mothers (MM) and mothers of fathers (MF) bulls with A4 genotype of LALBA-gene 8208
kg and 11660 kg had higher rates for milk yield, which is higher than for analogues with 4B and BB
genotypes by 989-1177 kg and 2029-2077 kg, respectively (P<0.05-0.01). In terms of fat mass fraction in
milk, the matter of mothers of bull mothers and mothers of bull fathers with LALBA-gene genotypes,
respectively BB and 44, was superior. At the same time, the superiority in this indicator over animals with
other genotypes was 0.04-0.05 % (for mothers of bull mothers) and 0.07 % (for mothers of bull fathers).

Conclusion. Bulls assessment on parent index revealed that bulls used with different genotypes of
milk protein genes are not equivalent in origin. For example, an assessment of servicing bulls with
different milk protein genes genotypes by origin showed that greatest data on PBI (parent bull index) were
in milk yield and fat in bulls with BC genotypes of CSN1S1-gene (10494 kg and 4.05 %), A4 of CSN2-
gene (8846 kg and 3.92 %), AB (8940 kg) and BB (3.95 %) of the CSN3-gene, 44 and AB of the BLG-
gene (9379-9382 kg and 3.95 %), A4 of the LALBA-gene (9405 kg and 3,93 %) compared with analogues
of other genotypes.
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JTHK-MAPKEPEI —
CYT IIUKIBATBIHBIH IIBIFBIMBI MEH CATIACBIHBIH BOJIKAM/IBI OJTIIEMI

AHHOTauMs. 3epTTEYIiH MaKcaThl — OPTYPJIi TEHOTHUNTI CYT aKybI3 TeHAepi Oap skaHyapiapIblH MIBIFY TETiHE,
SIFHU aChUI TYKbIMJIbI, aHAJIBIK YPIAKTapFa KakbIH ara-0abanapbiHblH (EHOTHITIH eCKepe OThIPHIN Oaranay. 3epTrey
Tarapcran Pecriyonukackl Bricokoropckuil aynaHbIHBIH «DIHTay» achul TYKBIMIbI Majl ecipy kacinopubl AK sxar-
JIAMbIHA, )KEPTUTIKTI TOJITHH XKOHE TaHJAIIFaH achll TYKbIMIIbI OyKamapra skypri3ini. MosekyanbiK-reHeTHKAIbIK
3eprreyniep Hotmxkecinne (AC-IILP xone TTHP-IIAP® Tannmaysl) skaHyapnapisl TeHAEPiHIH TEHOTHITEPIH ecKepe
OTBIPBIN MBIHAIAM TonTapra 6emnmi: anbga Sl-kazenn (CSN1S1), 6era-kazenn (CSN2), kanmna-kaszeun (CSN3), Oeta
naktorno0ynua (BLG) xone anbda-nakrandoymun (LALBA). Bykanapasiy 3eprrenres yiricinae CSN1S1 renine
apnanrad BB, BC exi renotuntepi; CSN2 renine apnanran AA, AB xone CSN3, BLG, LALBA renzepi yuris ym
AA, AB, BB renotuntepi ansikranapl. CyT aKybl3 TeHIHIH 9pTYp:Ii reHoTunTepi 6ap eHAipyIni OyKantapIblH eH Ka-
KBIH aHAIBIK aTa-0abaiapblHBIH CYT OHIMIUTITIHIH Oenriiepi (CyT OHIMIUIIT XOHE CYTTeri MalIbIH YJIeC CaaMarbl)
seprrenai. 3eprreyiep kepcerkenaed, CSN1SI reninin BC renorunrepi Oap Oykamap (10494 xr xone 4,05%),
CSN2 reni AA (8846 kr xoHe 3,92%), AB (8940 xr),) CSN3 reninig BB (3,95%), BLG reninin AA xoHe AB
(9379-9382 kr xone 3,95%), LALBA reninin AA (9405 kr xone 3,93%) OyKaHBIH achUl TYKBIMIBIK HHICKCI
OoiibIHIIa 0acKa TEeHOTHITEPAiH aHAIOITapbIMEH CANIBICTBIPFaH/Ia KOFaphbl Oarananzbl. AlTa KeTy Kepek, eHaipyIii
OyKaHbBIH LIBIFY TEri Typalibl aKnapar eTe MaHbI3/Ibl, OUTKEHI OHbI CYT OHIMIUIIriMEH Oaraiay MYMKIH eMec yKOHE
OHBIH aChUI TYKBIM/IbUIBIFBIH aJI/IbIH-aJ1a Oarasay/iblH KaJFbl3 KPUTEPHUill - TaliaHaThIH OYKaHbBIH €H JKaKbIH aHaJIbIK
aTa-0abanapbIHBIH OHIM/IUIITT Typabl MAJIIMETTED.

Tyiiin ce3nep: Oyka- engipymi, ren, renorun, CSNI1S1, CSN2, CSN3, BLG, LALBA.
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JTHK-MAPKEPBI — TIPOIHO3HBbII KPUTEPUI BBIXOJIA U KAUECTBA MOJIOYHOI'O ChIPhSI

AHHoTanus. llens uccienoBaHmil 3aKIIOYAaeTCsl B OLEHKE NMPOAYKTHBHBIX KaueCTB XXKMBOTHBIX C Pa3HBIMH
TEHOTHUIIaMH I'€HOB OEJIKOB MOJIOKA 0 MPOHUCXO0KACHHIO, TO €CTh M0 POIOCIOBHOM, ¢ yuéToM (eHoTHIa OnmKanimx
MIPEIKOB MO XeHcKoi nuHuu. MccnenoBanus npoBoauiauchk B yciaoBusix AO «['onoBHOE IUIeMEHHOE MpEANpUsTHE
«Ommray Bricokoropckoro paiiona PecnyOnuku Tatapcran Ha BBIOOpKE YHCTONOPOIHBIX M MOMECHBIX 10 TOJIII-
TUHCKOM TOpoJe IUIEMEHHBIX OBIKOB. B pesynbrate MosekynsipHO-reHeTHueckux uccienoBannidi (AC-IILIP n
[MLP-IT/IP®-ananu3) >KMBOTHBIX pa3feNWiId Ha TPYNNBl ¢ y4ETOM TE€HOTHIOB 1O reHam aibda Sl-kazewHa
(CSN1S1), 6era-kazenna (CSN2), xanna-kazenHa (CSN3), OGera-nakrornoOynuHa (BLG) u anbda-nakrans0ymuHa
(LALBA). B uccnenyemoii BeiOOpke OBIKOB BBISBICHH jaBa reHotuna BB, BC no reny CSNISI; AA, AB no reHy
CSN2 u tpu reHotuna A4, AB, BB no reaam CSN3, BLG, LALBA, cooTBeTcTBeHHO. M3ydeHBI IPU3HAKH MOJOYHOM
MPOJYKTUBHOCTH (yJOH M MaccoBasi JOJIS XKHUPa B MOJIOKE) OJIMDKAMIINX KEHCKUX MPEIKOB OBIKOB-TIPOM3BOJUTEINEH C
pa3sHBIMU T€HOTHIIAMH T'€HOB OENIKOB MOJIOKa. MccnenoBaHusl MoKa3aly, 94To 00Jiee BEICOKYIO OLEHKY I10 IPOUCXOXK-
JICHHIO, Cy[s 10 POJOCIOBHOMY MHIAEKCY ObIka, umMenu Obiku ¢ reHotunamu BC rena CSNISI (10494 kr u 4,05 %),
AA rena CSN2 (8846 xr u 3,92 %), AB (8940 xr) u BB (3,95 %) rena CSN3, AA u AB rena BLG (9379-9382 kr u
3,95%), AA rena LALBA (9405 xr u 3,93 %) mo cpaBHEHUIO C aHAJIOTaMU APYTrUX reHoTuroB. Clenyer OTMETUTD,
4T0 MHPOPMAIHKs O NPOUCXOXKAECHUN OBbIKA-TIPOU3BOJUTENST UMEET MCKIIIOYHUTENIbHOE 3HAUYeHHE, TaK KaKk OH caM He
MOXET OBITh OIEHEH MO MOJIOYHOHM NMPOAYKTHBHOCTH, M €AMHCTBEHHBIM KPUTEPHEM €0 IpelBapUTEIbHON OLEHKU
TUIEMEHHBIX KQUeCTB SIBJIAIOTCS JAaHHbIE IPOYKTHBHOCTH OJIMDKAHIIINX KEHCKUX MPEIKOB aHAIN3UPYEMOTo ObIKa.

KuroueBbie ciioBa: OBIK-IIPOU3BOAUTEN, TeH, TeHotur, CSNI1S1, CSN2, CSN3, BLG, LALBA.
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