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INOJINMMOP®U3M I'EHA x-KASEMHA U TEXHOJIOTTYECKUE
CBOUCTBA MOJIOKA Y KOPOB CUMMEHTAJIbCKOU TTOPO/IbI
B PECIIYBJIMKE AJITAU

.M. TOHYAPEHKO!, T.C. TOPIYEBAL, H.C. MEJIBEJIEBA?

B uerbipex xossiictBax Pecny0imku Anraii y KOpoB CHMMEHTAJIbCKOi moponbi (394 ocodu,
2-ii oTeJI M CTapuie) BbISBIEH MOJIMMOP(U3M reHa k-kasemHa. Yacrora xkenareabHoro reHoruna BB no
cTazaM Haxoawiach B mpenenax 7,2-16,7 %. Y KopoB ¢ TAKMM FeHOTHIIOM B MOJIOKE COIEPKAJIOCh HA
0,06-0,43 % OosblIe OeKa, 4eM y OcoOeil ¢ APYrMMH T€HOTHUNAMH, 3TO MOJIOKO XAPaKTePU30BAJIOCH
TEPMOYCTOHYMBOCTBIO, YJIYYIIEHHBIMM TOKA3aTeIsIMM 1O AJKOroJbHO mpode, uMesno 0ojiee BBHICOKHE
TEXHOJIOTHYECKHE ChIPOJebYecKue CBOiCTBA crycrka. Kpome Toro, MoJOKO CMMMEHTAJILCKMX KOPOB
0Ka3ajoch Oorave Kajmem, xKeJje30M, MAPraHueM, IMHKOM MO CPABHEHHIO C MOJIOKOM TOJIITHHH3UPO-
BAHHBIX YEPHO-NECTPBIX KOPOB.

KinioyeBble cioBa: k-Ka3eMH, CHMMEHTAJIbCKAs MOPOAa, OOWMiA 0esIOK, Ka3eMH, ChIPONpH-
TOHOCTb.

Keywords: x-casein, Simmental breed, common protein, casein, cheese-suitability.

PBIHOK mpoM3BOACTBA MOJOYHBIX MPOIYKTOB, OCOOEHHO CHIPOB TBEPIbIX
COPTOB, TPENbSBIISICT TPeOOBAaHWS K Ka4eCTBEHHOMY COCTaBYy MOJIOKA, B YaCTHO-
CTU K coaepxXaHUIO B HeM Oenka. /s a¢p¢GeKTUBHON CeeKLMKU Ha ITOBBIIICHUE
KOJIM4yecTBa Oejlka B MOJIOKE MCIIOJb3YIOTCS COBPEMEHHBIE TeHeTUYeCKre U O1o-
TEXHOJIOTMUECKNE METOABI, B YACTHOCTH MOJECKYISIPHO-TEHETUUCCKUIN aHaIu3,
TO3BOJISIIOIIUI BBISIBUTh TOIUMOPGU3M T'eHOB 0esnkoB MoJioka (1, 2). YcraHoB-
JIeHa TIOJIOXUTEebHAsA CBsI3b reHoTMna BB 1o joKycy k-kKazenHa ¢ 6eJ1KOBOMO-
JIOYHOCTBIO M TEXHOJOTMIECKUMU CHIPOIETBUSCKIMI CBOMCTBAMU MOJIOKA KOPOB.
B-aymtebHEIN BapuaHT k-Ka3erwHa OIpeleIsieT Hanbojee KOPOTKOe BpeMs Koary-
JIILMY M 3aTBEPAECBAHUS CTYCTKA U COOTBETCTBYET JIYUllleil €ro KOHCHUCTEHLIMU U
KOMMO3UIIMKU TPU U3TOTOBJIEHWU TBEpAbIX ChIpoB (3, 4). BausHue aiienbHOro
BapuaHTa B reHa k-kazenHa Ha NPOAOKUTEILHOCTh CBEPTHIBAHMSI MOJIOKA ITO.
JNEHCTBUEM CBhIYYXKHOTO (pepMeHTa MpPOSIBISIETCS HE3aBUCUMO OT ITOPOABI >KUBOT-
HbIX (5). Hoas MoioKka C MJIOTHBIM COCTOSSHUEM CTYCTKAa Y TOMO3UTOTHBIX KOPOB
¢ renotunioM BB coctapnsier 100 %, y rerepo3uror AB — mmiub 51,8 % (6).

Hameit nienpio 0bUIO M3ydyeHME XMMHUYECKOrO COCTaBa MOJIOKA Y KOPOB
CHUMMEHTAJILCKON TOPOIbI, BBISIBICHHUE MOMMMOpdr3Ma reHa k-Ka3erHa M OlLIeH-
Ka eTo BIMSHUS Ha TEXHOJOTMUYECKHE CBOMCTBA M CHIPOIIPUTOTHOCTH MOJIOKA.

Memoouka. iccnenoBanusi mposeian B 2010-2011 rogax Ha 394 kopoBax
CHUMMEHTAJIbCKOM MOpOoAbl 2-TO OTeja U cTapuie B xo3siicTBax Pecrnybauku An-
taii: @I'YII «AnTaiickoe 3KCIIEpUMEHTAJIBLHOE CEJIbCKOE X03icTBO CUOUPCKOro
otneneHust akageMun Hayk» (PI'YIT ADCX CO PAH), OITX «Yyiickoe», CITK
K3 «Amypckuit», OAO «OneneBoa». CoaepxaHue KOPOB B 3UMHUIl MEPUO.
CTOWJIOBOE, JIETOM — BBITYJbHOE C BBIIIACOM Ha aJbIMUCKUX JIyrax. JUMHUI
paumon Bkitouan 17,5 % cena, 57,5 % codHbIX KOpMOB, 25,0 % KOHIIEHTPUPO-
BaHHBIX KOPMOB.

JHK Bblaeasiiv M3 KPOBU XKUBOTHBIX MO METOAMKE, pa3pabOTaHHOU B
nabopatopun «Menuren» (r. HoBocubupck). ITToaumopdusma reHa k-kKasenHa
AHATM3UPOBAIM COIJIACHO OMUCAHWIO B METOAMYECKUX peKOMeHmalusx (2).

YUuThIBaJIM MOJIOUHYIO MPOAYKTUBHOCTh KOPOB (yI0i, XUPHO- U Oe-
KOBOMOJIOYHOCTb) B 3aBUCMMOCTH OT TF€HOTHMIIA MO reHy k-KaszenHa. Comepxa-
Hue OejKa B MOJIOKE OLIEHMBaIu 1o MeTonay Kwempmans, xkupa — Ha 3KCTpak-
tope CoKcileTa MO OOIIEITPUHATEIM METOIMKAM. XMMHYECKHI COCTaB MOJIOKA
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(OCHOBHBIE XMMHWUYECKHE TOKA3aTeNIM, a TakKKe COAepKaHNe aMUHOKWCIIOT, BH-
TaMWHOB, MUKPO- ¥ MaKpO3JIeMEHTOB) M3yJaIl OOIIETIPUHSATBIMA MeTomaMu. Tep-
MOYCTOMYMBOCTh MOJIOKA OIpeaessuiv 1o ajakorojbHo# mpode (TOCT 25228-82).
751 XapaKTepUCTUKU CHIPOITPUTOAHOCTUA UCIIONB30BAIM ChIuyxKHY0 Tpody (I'OCT
9225-84). M3yyanu mokasaTelu KayecTBa MOJIOKA B CBSI3U C CHIPONPUTOAHO-
CThIO TIPU U3TOTOBJIEHUU OMBITHBIX 00pa3loB chipa (copT «Butasp»).

CraTuCcTUYeCKyl0 00pabOTKy JaHHBLIX MPOBOAUIM B mporpamme Micro-
soft Excel 1o cranmapTHbIM MeTogukam (7).

Pezyavmamei. JlJaHHBIE TI0 XUMUYECKOMY COCTaBY MOJIOKA, MOJYYEHHOTO
OT XMBOTHBIX B X03s1iicTBax Pecrybauku AJtaid, raoe mpakTUKYeTCsl JJMTEIbHOe
nacTouiiHoe coiaepxaHue (Tada. 1), Mbl CpaBHWJIM C aHAJOTMYHBIMM MoOKa3are-
JIIMU Y TONITHHU3UPOBAHHBIX KOPOB, HAXOMSIINUXCS B YCIOBUSX TTPOMBIIIIJICH-
HOTO KOMIUIEKCa Ha paBHUHHOW MECTHOCTH, TIPUBEACHHBIMU B CITCHIMATLHOM JIM-
Ttepatype (8). Okazajoch, YTO MOJIOKO CUMMEHTaJbCKHUX KOPOB COAEPKaao
Oosble Oefka, ObUIO Ooraue KajaueM, >KeJe30M, MapraHilieM U LIMHKOM IO CpaB-
HEHMIO C MOJIOKOM TOJIUTUHU3UPOBAHHBIX KMBOTHBIX.

1. XuMuYecKMii COCTaB MOJIOKA, MOJYYEHHOTO OT KOPOB CMMMEHTAJIbCKOi MOPOIbI B
xo3siictBax Pecmy0imkm AnaTail, a Takke OT TOJIITHHH3HPOBAHHOTO YepPHO-
nectporo ckora (M*m, 2010-2011 romasr)

CIIK KII3 «Amyp» dI'YITI ABCX CO TFomuTnHU3NpOBaHHBI
ITokasarenb _ = .
(n=11) PAH (n =9) YEpPHO-TIECTPBIil CKOT
Celipoit xup, % 3,2540,23 3,8410,16 3,65
benok, % 3,39+0,08 3,66%0,09 3,25
[T1oTHOCTH 1,025+0,001 1,027+0,001 1,03
Celpast 301a, % 0,75+0,04 0,83+0,01 0,67
Caxap, % 2,86+0,04 3,07+0,06 -
Kanbuuit, % 0,1620,01 0,1620,01 0,11
Dochop, % 0,14£0,01 0,13%0,01 0,10
AMWHOKUCIOTHI, T/M:
TPEOHUH 0,10+0,01 0,0840,01 -
CepUH 0,07£0,01 0,07£0,01 -
TJIALIH 0,08%0,01 0,0740,01 -
aTaHUH 0,06%0,01 0,05%0,01 -
BaJINH 0,13£0,01 0,11£0,01 -
METHOHUH 0,08+0,01 0,07£0,01 -
TJIyTaMUH 0,3140,02 0,26+0,01 -
MPOJIUH 0,1840,02 0,1540,01 -
eHmTaTaHuH 0,15+0,01 0,13£0,01 -
JIN3UH 0,2240,02 0,2040,01 -
AprMHUH 0,11+0,01 0,10+0,01 -
ButamunsI:
A, ME 1018,0+58,24 1048,74+20,94 -
1, ME 10,2240,57 10,50£0,20 -
E, mr/n 0,91+0,04 0,87+0,02 -
By, mr/n 0,334£0,03 0,26%0,01 -
By, mr/n 1,09£0,08 0,87£0,02 -
B3, Mr/n 3,68+0,22 3,80+0,08 -
Bs, mr/n 1,2540,08 1,2940,03 -
Bg, mr/n 0,63%0,29 0,35%0,01 -
By, Mr/n 4,4610,19 4,3710,09 -
Makpo- U MUKPO3JIEMEHTHI:
KaJIuid, T/KT 1,76+0,05 1,76+0,03 1,15
HaTpHii, T/KT 0,58+0,05 0,54+0,04 0,40
MarHuii, r/Kr 0,15+0,01 0,1940,01 0,12
XKese30, MI/KT 4,11+0,70 3,40%0,50 2,25
MapraHell, Mr/KT 0,1610,04 0,18%0,04 0,09
MeJlb, MT/KT 0,30£0,00 0,21£0,02 0,29
LIMHK, MT/KT 3,97+0,16 3,98+0,23 3,08

IMpuwmeuanue. [Nokazarenu aj1si TONUTUHU3UPOBAHHOTO YEPHO-TIECTPOTO MOJIOYHOTO CKOTA TIPUBEICHBI 11O
nanHbpM X.B. 3arutoBa u B.A. CkykoBckoro (8). [Tpodyepky 03Ha4aroT, YTO MOKa3aTe/ib He ONMPeneIsIn.

Yactora reHoturia BB no k-kazeumHy Kosiebasiach y XMBOTHBIX U3 pas-
HBIX X03s1iicTB oT 7,2 1o 16,7 % (puc.).

AHau3 MOJIOYHON MpOAyKTUBHOCTU Y KopoB u3 OAO «OneHeBog» U
CIIK T1IK3 «Amypckuii» BBISIBAJ HEKOTOpPOE IPEMMYIIECTBO XKMBOTHBIX ¢ BB
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TEHOTHUIIOM K-Ka3eMHa I0 CoAepXKaHWIO OelKka B MoJjoke (TabJ. 2).
CornocTaBieHue yaost y
KOpPOB MoOKa3ajo, YTo HauboJiee
MPOIYKTUBHbIC KUBOTHBIE WUME-
1 reHotunbsl AA 1 AB. B To xe
BpeMst B OAO «OneHeBoa» co-
JepxkaHve Oejika B MOJIOKE Y KO-
poB ¢ reHotunoM BB Obl10 Ha
0,06-0,16 % BbIlIE, YEM V XU~
BOTHBIX ¢ TeHOTHITaMu AB 1 AA,
a B CIIK IIK3 «Amypckuit» —

q BB Ha 0,43 % BbIIIE, YeM y UMEIO-
acToTa TeHOTHNA N0 k-Ka3eHHy Y KOPOB CHMMEHTAJb-

CKo#l mopons! B xo3siicTBax Pecmydmmkm Anraii: 1 — OITX ux reHoTUn AA (p < 0’901)'
«Uyiickoe» (n = 112), 2 — CIIK TK3 «Amypckuii» Ilpu oueHke oObLei cBe-
(n =50), 3 — ®I'YI1 ABCX CO PAH (n = 124), 4 — OAO PpTHIBA€MOCTU MOJIOKA U 00beMa
«OneneBony (n = 108) (Pecryomka Anraii, 2010-2011 rompr). OTZENSIEMOlI CHIBOPOTKU Y KOPOB

C pa3HbIMU T€HOTUIIAMU CYLIECTBEHHOU Pa3HMIIbI HE YCTAaHOBUIM. MOJIOKO OT KO-
poB ¢ BB-reHOTUNOM 110 K-Ka3eWHY ObLIO TEPMOYCTOMUMBEEe M MMEJO TOKa3aTesb
aJIKOTOJIbHOM MpoOsI 78-80 %.

18 1
16 1

Yacrora reHoruna BB, %
=

I 1I 11T v
XozgicTBO

2. MoJioyHasi MPOJYKTUBHOCTb Y KOPOB CUMMEHTAJIbCKO# MOPObI ¢ Pa3HbIM Te€HOTH-
MOM 110 JIOKYCY k-KazeuHa (M=xm, Pecnyonuka Anrait, 2010-2011 roabr)

TFenommn n Vioit, kr Conepxanue, % Beixon, xr
Genka | xupa Genka | X1pa
000 «OneHeBO I
AA 18 39574+209,0 3,06+0,01 3,910,01 121,1£6,4 155,248,3
AB 20 4098+173,0 3,16£0,01 3,940,01 129,5+5,7 160,0£6,8
BB 10 3789+176,0 3,2240,01 4,010,02 122,1£5,7 150,8+6,5
CIIK IMK3 «AMypcKUii»
AA 28 2783+51,5 3,01+0,01 4,0£0,03 83,9+1,6 111,7£2,1
AB 18 2738+73,8 3,144+0,02 4,140,02 86,0+£2,4 111,5£3,0
BB 4 2512+150,0 3,44+0,19 4,2+0,06 85,7+3,8 104,31+6,9

3. KayecTBeHHDbIi COCTaB MOJIOKA Y KOPOB CHMMEHTAJIbCKOM MOPOAbI C PAa3HbIMU
reHoTunamm no k-kaseumny (n = 15, OAO «OneneBon», Pecnybnuka Anraii,

2011 rom)
Texorun | Maccosast_gonst xupa, % | O6uwii Genok, % |Kazeun, % |OtHomenue KasenH/6enok, %
AA 4,8 2,88 2,18 75,7
AB 4,4 3,18 2,53 79,6
BB 4,2 2,86 2,31 80,8

HzyyeHne KaueCTBEHHBIX XapaKTepUCTHUK MOJIOKA B CBSI3U C €TO CHIPOIIPH-
TOMHOCTBIO TTOKA3aJlo, YTO Y KOPOB ¢ TeHOoTUTIoM BB mo k-Ka3emHy KOJIMYECTBO
XHMpa B MOJIOKE ObLJIO HEMHOIO HUXE, 4eM Yy 0co0eil ¢ ApyrMMMu BapuhaHTaMu
aToro reHa (ta6ja. 3). Jlonst KazeMHa oKazajlaCh HauOOJIblliell B MOJIOKE OT KO-
poB ¢ reHoTUnoM AB, OJHAKO COOTHOIIEHUE MEXIY COAepXKaHUeM Ka3zehHa U
Oejika OBLIO BBHIIIE Y KOPOB ¢ reHoTUnoM BB.

IIpu uccnenoBaHuM epMEHTATUBHON (CHIYY>KHOI) CBEPTHIBAEMOCTU Chl-
pOro MoJjioKa y KOpPOB C T€HOTUIIOM AA CIyCTOK IO KayeCTBY OblLI YIOBJETBO-
PUTETbHBIM, TIJIOTHBIM, HO CJIMIIIKOM HEXHBIM, JaXe JIETKMM, HEMHOTO BCILIBI-
BaJI (IO aHAJIOTMHM C TBOPOXKHBIM CTYCTKOM), CTYCTOK M3 MOJIOKAa OT KOPOB C Te-
HotunoM AB XapakTepu30BajCs KaK XOpOIIWi, B Mepy IUIOTHBIA M IOYTH He
BCIUTBIBaJL. JIYUIINiL CTYCTOK TIONIYYMJIM M3 MOJIOKA OT KOPOB C TeHOTUIIOM BB:
OH OKa3aJiCsl TUIOTHBIM, pacKajbIBasiCh, 00OPa30BBIBAT OCTPBIE Kpasi C BBIAEIE-
HUEeM TIpO3payHoil XKMAKocTH. M3 sKceprMMeHTaTbHBIX 00pa3IioB ChIpa COpTa
«Butsa3p» nocie 30-CyTOUYHOro co3peBaHUS JYYIIUMHU BKYCOBBIMU XapaKTepH-
CTUKAaMM, COIJIaCHO OIIEHKE KOMMCCHUM MO AETyCTallMM, o0Jagaid Te, KOTOpbIe
ObUIM MPUIOTOBJIECHBI U3 MOJIOKa KOpoB ¢ BB-reHotunom mno x-kazeuHy. OgHa-
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KO Ha KayecTBO TOTOBOIO IMPOAYKTA M TEXHOJOTMYECKWI IPOIECC BBIPAOOTKU
HaATypaJIbHOTO TTOJIYTBEPAOIO ChIUYKHOTO ChIpa MOBBLIIIEHHOE COAEepXKaHUE XUpa
0Ka3ajio HeTaTUBHOE BIUSHUE.

TakuM 00pa3oM, B cTagaX KOPOB CHUMMEHTAJIbCKOM IMOpPOALI BHISBIICHA
JacroTa XejareiabHoro reHornna BB mo k-xaseuny (7,2-16,7 %) w ycraHoBe-
HO ero BIWSHHE Ha CBIPOIPUTOTHOCTH MOJjoKa. [Ipm 3TOM TeHOTHIIe MO cpaB-
HEHMIO C IPYTMMHU MOJIOKO XapaKTepu3yeTcsl 0ojiee BBICOKHMM CoOAepxKaHUEeM Oell-
Ka, TePMOYCTONYMBOCTBIO, JTYYIIMMU TTOKA3aTeJISIMU aJIKOTOJIBHOM MPOOBI U Me-
eT GoJiee BBHICOKME TEXHOJIOTMYECKUE CBOMCTBA CI'YCTKA M BKYCOBBIE KauecTBa.

Asmopot Gnacodapsm compyouuxoe Cubupckoeo HUH coipodeaus (e. Bapnayn) 3a
NOMOUWb 8 OUEHKe KaYeCMEeHH020 COCMABA U CbipONPULOOHOCU MOAOKA.
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k-CASEIN GENE POLYMORPHISM AND MILK TECHNOLOGICAL
PARAMETERS IN SYMMENTAL COWS FROM THE ALTAI REPUBLIC

G.M. Goncharenko!, T.S. Goryacheval, N.S. Medvedeva?
Summary

At four cattle farms, a frequency of AA, AB and BB genotype on k-casein gene was tested
among 394 Simmental cows of the second calving and older. The desired BB genotype frequency was
shown to vary from 7.2 to 16.7 %. In milk of the cows of that genotype, protein content was up to
0.06-0.43 % as compared with other individuals. This milk was also heat stable and had the better
indices in alcohol test and the higher technological properties for cheese making. Moreover, the milk
of Simmental cows was enriched with potassium, iron, manganese, and zinc as compared to the milk
of cows in the Black-and-White to Golshtin crosses.
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