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N3YYEHUE CMHTE3A OCHOBHbBIX KOMIIOHEHTOB MOJIOKA
KAK COCTABJIAIOMINX ITOJINIANCITEPCHOU CUCTEMbI

B.B. IIOIIKO

MoOJI0OKO MOXKHO PaccMaTpuBaTh KaK KOJJIOMAHYI) CHCTeMY (THMIPOKOJIIOHA), COCTOSILYIO
U3 JUCMepPCHO cpelpl U AucnepcHoii daspl. JucnepcHas cpega Mojioka dopMupyercsi 3a cYeT JaKTO-
3bl IPH €€ JOCTATOYHO MOCTOSIHHOM KOHIEHTpauuu B pacTBope. Benku kak aucnepcHas ¢asa Haxo-
JATCS B TUCIEPCHOM cpele MOJIOKA B INMPOKUX Npenesax KOHUeHTpauuu. MoIOYHbId KUP MPUCYTCT-
BYeT B JAUCIEPCHOIl cpele B Buae 3Myabcud. Mcxoas 3 TOro, 4ro CHHTE3 OTAEJbHbIX WHIPEJHEHTOB
MOJIOKA MPOUCXOJUT B PA3HbIX (PEPMEHTHbIX CHCTEMAX, MO COAEPKAHUIO U COOTHOUIEHUIO DJIEeMEHTOB
NOJIMIUCIIEPCHON CUCTEMbl MOXKHO CYIUTh 00 AKTHBHOCTH 3THX cucTeM. Ha ocHoBanmm anHanm3a
0osboro yucaa npod Mosoka (n = 6338) OT roMUTHHU3UPOBAHHBIX YEPHO-TECTPHIX KOPOB HAMM YC-
TAHOBJIEHA O0PaTHAS 3aBHCHMOCTb MKy BEJHYHHOUW YOS W colepxaHueM Oeika u xupa. Conmepxa-
HHE JIAKTO3bl MPH 3TOM MMeJI0 He3HAYHTEJbHbIe Pa3Myhs KaK B NMEPHOJ JAKTALMH, TaK U Y KOPOB C
pa3nbiv ynoem. Tak, KoppeasiMOHHAS 3aBHCHMOCTh MEKAY YAOEM U COAEPKAHMEM JAKTO3bI ObLIa MO-
JIOKHUTENIbHOM: HA 3uMHuX pamuonax r = 0,27 (p < 0,01), Ha meruux — r = 0,28 (p < 0,01), a kKoppe-
JISIMsST MEKIy NMPOLEHTOM 0elIKa M JIAKTO3bI M JKHPA M JAKTO3bl — OTPHIATENbHOI, YTO NMOATBEPKIAET
3HaYeHHe JAKTO3bl KaK (akTopa, OmpeneNsiomero BeJMYMHY YOSl HE3aBHCHMMO OT CHHTe3a 0eJlKOB M
Kupa. B KoHILle JIAKTALMM MO CPABHEHHIO C HAYAJIOM COJepXKaHHe JKHPa, 0ejKa M JAKTO3bl COCTABHJIO
coorBercrBeHno 108,9; 109,2 u 97,3 % npu npoaykuuu coorercTBenHo 84,1; 83,6 u 75,3 %, 10 ecthb
BBIXOJI JKHPa U 0eJIKa CHIZKAJICA 32 cYeT YMeHbIIEHHUs YOS NMpPH MOBBIEHUH COAEPXKAHUA 3THX KOMIO-
HEHTOB B MOJIOKE, TOrJa KaK KOJIMYEeCTBO JIAKTO3bI NMA/AJI0 TOJbKO C YMEHbLIEHHEM yA0s 0e3 3aMeTHOro
CHIDKEHHUs1 ee J10JM B MoJioke. CHIKeHHe y/os MPU 3aTYXaHHM JIAKTAUMH MPOMCXOAUT 32 CYET CHUXKe-
HHS NPOLYKUMH MOJIOYHOI JIAKTO3bl. Y KOPOB ¢ MAKCUMAJIBHBIM YAOEM COAEPXKAHUE JAKTO3bl B MOJIOKE
Ha 5 % Bbimie (p > 0,05), yeM y HU3KONPOAYKTHBHBIX. B TO 3Ke BpeMs MPOAYKIMs KUPA Y BHICOKOMPO-
JOYKTHBHBIX KOPOB yBeqmumiaach Ha 360 %, 0enka — Ha 403 %, nakro3sl — Ha 491 %. Bamskwnii mpo-
LEHT JIAKTO3bl HMeeT MeCTO TAKKe B HUCTEPHAIBHO!N U AJIbBEOJSAPHON mopuusax ynos. Coellano 3aKio-
YeHHe 0 TOM, YTO COCTABHbIE KOMIIOHEHThI MOJIOKA CHHTE3MPYIOTCS HE3aBMCHMO JpYT OT JIpyra, a BeJu-
YHHA Y051 ompejesisieTcsi KOJIMYeCTBOM CHHTE3MPYeMOil JIaKTO3bl, CO3Jal0MIeii OTHOCHTENbHO MOCTOSIH-
HYIO JMCTIEPCHYIO Cpeay, OJIarOnpUsTHYIO AJsl CYLIECTBOBAHMS YCTOWYMBOW AUCTIEPCHOI (ha3bl.

KinoueBbie ciioBa: yaoii, KOJJIOMIHASA CHCTEMA, MOJIOKO, XKHp, 0€JIOK, JaKT03a.

C TOYKM 3peHUs QUNKO-XUMUIECKON KITaCCU(DUKAIIMN MOJIOKO MOXKHO
paccMaTpMBaThb KaK BBICOKOIMCIEPCHYIO (KOJUIOMIHYIO) CHUCTEMY, KOTOpasl OIl-
penensiercsi cBoWMcTBaMu Boabl. Kak TojispHOe BellecTBO Boja obOecrieurBaeT
BO3MOXHOCTb CYIIECTBOBAaTh M MHTEHCHBHO NBUTAThCSI B OPOYHOBCKOM IIBIIXKE-
HUU, HE3aBUCUMO JpPYT OT APYra, B MUCMIEPCHON cpene (pacTBOp JIAKTO3BI B BO-
JIe) JacTuliaM IMCIiepcHON (a3bl (MULEJIbl Ka3eMHa, MOJIEKYJbl JIAKTOAIbOY-
MMWHOB M JIAKTOIJI00YyJIMHOB). KoJlouaHoe cOCTOsSIHUE AOMYCKaeT pa3Mephl yac-
il aucnepcHoit ¢asbl oT 10 no 200 HM. bojiee Menkue MoyieKybl (JIakTo3a —
1,0-1,5 HM) HaxomsTCs B pacTBope, 00pa3ysl AMCIEPCHYIO cpelny, Oojiee KpyIl-
HBbIe BBIICISIOTCS M3 TUCIIEPCHOM Cpeabl KaK HECITOCOOHBIE K CaMOCTOSITETEHO-
My OpoyHOBCcKOMY ABMXeHuiwo (1, 2).

B Momoke 9acTMIIBI HaxXomsITCS B TpeX (opmax: MOJEKYISIPHO-MOHHOM
(J1akTOo3a M COJIM), KOJUIOMAHOW (OelKW) M B3BEIIEHHOH, B BMIE 3MYJbCUU
(kup). ComepxkaHue MEPEUYUCTICHHBIX OCHOBHBIX KOMIIOHEHTOB B MOJIOKE MpPU
aJieKBaTHOM oOecreyeHMM MOJIOYHOM >Xesie3bl MpenllieCTBEeHHUKaMU OIpeness-
€TCS1 KOJMYECTBOM U aKTMBHOCTHbIO (DEPMEHTHBIX CUCTEM, YYACTBYIOIIUX B CHMH-
Te3e KaXIOro M3 MHIpeAueHTOB. B cBolo ouepenb, 00€CTIEYEHHOCTb KeJe3bl
npealIecTBeHHUKAaMM 3aBUCUT KaK OT KOJIMYecTBa IpoTeKamwlleit Kposu (3, 4),
TaK M OT MHTEHCUBHOCTU W3BJCYCHUS IPEIIIECTBEHHUKOB TKAHSIMHU XKeJe3bl.
O0beM TpoTeKalollleid KpOBU TECHO CBsI3aH C KOJMYECTBOM CEKPETOPHOTO SIU-
Teausa. VMI3MeHeHMsT aKTMBHOCTHM CHUCTEM CHHTE3a HaxXOHSTCS TION BIMSHUEM
TOPMOHAJIBHOIO (OHA IO CTaAMsIM JIaKTallMU. Pa3Hble TOPMOHBI HEOAMHAKOBO
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BO3MIEMCTBYIOT Ha CUCTEMbI CMHTe3a OeJIKOB, JaKTO3bl U Xupa. Tak, runepTupe-
03 3HAYUTENIPHO YBEJIMYMBACT IPOAYKIIMIO W CHHTE3 XHupa 0e3 ameKBaTHOTO
yBenuueHus ynos (5, 6). Ilog BaussHMEM COMATOTPOINMHA, HAOOOPOT, MPEXKIE
Bcero mosblilaeTcst ynoil (7, 8). Mcxoast u3 Toro, 4ro CUHTE3 OTAEIbHBIX MH-
TPeIMEeHTOB MOJIOKA MTPOUCXOAMT B Pa3HbIX (PEPMEHTHBIX CUCTeMax, MO UX KOH-
LIEHTpAlMM ¥ B3aMMOOTHOIIEHHUIO MOXHO CYIMTb U 00 aKTMBHOCTU CUCTEM
cuHTe3a. PaccMoTpeHue 3TUX BOIPOCOB B CBSI3M C YIOEM, Pa3IMUMSIMU COCTaBa
MOJIOKA Ha pa3HBbIX CTAaAWsAX JaKTallud W POJU OTACIBbHBIX WHTPEAMEHTOB B
(opMupoBaHMN KOJIJIOMIAHON CHUCTEMBI MOJIOKA OBLIO IPEIMETOM HAIIUX HC-
CJIeIOBAaHWIA, TIPEACTABJICHHBIX B HACTOSIIEH CTaThe.

Llenp paboThl 3aKifoyangach B paCCMOTPEHME BOIIPOCOB CHHTE3a W IIPO-
OYKLIMHU XUpa, OeJKa U JIaKTO3bl M UX ydacTvsl B (DOPMMPOBAHUM MOJIOKA KaK
KOJUTOWJHOW CHUCTEMBI.

Memoouxa. ViccienoBaHusl MPOBOIMIM Ha TOJNIUITHUHU3UPOBAHHBIX Yep-
HO-IIECTPBIX KOpPOBaX B OIBITHOM X03siicTBe «KyTy30BKa» (XapbKOBCKUI p-H,
XapbKoBckasi 00i1., YkpauHa, 2011 roa). KopmieHue KopoB COOTBETCTBOBAJIO
CYIIECTBYIOIIM HOPMaM 3HEPIeTUIECKOTO, IMPOTEMHOBOTO M MUHEPAJTHLHOTO ITH-
TaHUSI M TOCTATOYHO CTPOro KOPPEKTUPOBAJIOCH C y4yeTOM (aKTUYECKOW MUTa-
TEJbHOW LIEHHOCTU MCHOJb3yeMbIX KOPMOB. OCHOBY PallMOHOB B OCEHHUI U
3MMHUI MEepUOabl, a TaKXKe paHHEH BECHON COCTaBJISIM KOHCEPBMPOBaHHBIE
KOpMa — CHMJIOC KYKYpY3HBbIH, CEHaX M ceHo. B jieTHuii mepuon, INpu HocTa-
TOYHO BBICOKOM HAKOIUIEHWM TUTATEIbHBIX BEIIECTB B 3€JCHBIX PacTeHUSIX (3e-
JIeHas Macca O3MMBIX, JIOLIepHa, KyKypy3a) B TeUeHHUE MIOHS—aBIyCcTa, XHUBOT-
HBIE TIONYYaIM 3eJICHYI0 MAacCy IepeYrcIeHHBIX KopMoB. OOmmmit cocTaB pa-
IIMOHOB KOPPEKTHPOBAJICS KOHIIEHTPaTaMU B COOTBETCTBHUU C COCTaBOM OCHOB-
Horo rpy6oro kopma u ypoeM. OOGpasibl MOJIOKa OT KaxIoi KOPOBbI OTOMpanu
€XEeMECSIYHO BO BpeMSI KOHTPOJbHOTO JOCHMSI C MCIOJb30BAaHUEM arIiaparos,
CHAOXEHHBIX CIEeLHUATIbHBIMU TMPUCIIOCOOJEHUSIMU 11 (POPMUPOBAHUS Cpell-
Hel TpoObl. B Kaxknblii LMKI TOJyYeHUsT 00pa3lloB B TeUEHUE TPEeX CMEXHBIX
cyTok oToupanu He MeHee 400-500 nmpo6 Mosoka. Bcero B pasHbie Mepuoabl
nocie Jaktauuu (¢ 14-x mo 500-¢ cyt) mpoaHanusupoBaiu 6338 mpoob.

IIpn m3yyeHMM cocTaBa pasHBIX ITOPIWI YOOS OIBITHI MPOBOOWIN Ha
YeThIpPEeX TONIITUHU3UPOBAHHBIX UYEPHO-TIECTPBIX KOPOBAX C CYTOYHOM TPOIYK-
TUBHOCTBIO 9,5-6,4 KT MOJIOKA BO BTOPOI TTOJIOBMHE JIAKTAIIMM B YCIIOBUSIX (hH-
3uojiornyeckoro apopa (MHCTUTYT KMBOTHOBOACTBA, YKpauHa). KopoBbl Mojy-
YyaJiu KYKYPY3HbII CUJIOC, KOMOMKOPM M CEHO JIIOLEPHBI, COAepKaHUE XUBOT-
HBIX — TpuBsI3HOe. IIpoOBl MOJOKA OT KaXIOil 0coOM OTOMpaNu B YTpeHHee U
BeuepHee moeHue 3 pasa B TeyeHue 10 cyr. CocTaB MOJIOKA OIPENeNIsIM B TpeX
MOPIUIX CYTOYHOTO ymosi: 1 — MOJIOKO, MOJIydeHHOE B Haydajie MoeHUs (IIMc-
TepHAIbHOE, BBIAAWBAIN BPYIHYIO M3 KaXIOW MOJM BBIMEHM); 2 — YCPEIHEH-
Hasi mpoba (OCHOBHOM ynoil, OTOMpaJiu U3 Beapa Mocje BblIavMBaHMs armmapa-
TOM), 3 — ocTaTOyHOe (aJIbBEOJISIPHOE) MOJIOKO (TOMydYaayd U3 Kaxaoi JOJU BbI-
MEHH BPYUYHYIO IOCJIE CHSITUS amlrapara M Maccaxa BbIMEHU).

IIpo6s1 Monoka uccnegoBanu Ha npuodope Bentley-150 Comby («Bent-
ley Instruments Inc.», CIIIA).

JaHHble 0OpabaTblBaJIM CTATUCTUYECKH C MCIIOJIb30BAaHUEM IMaKeTa MpU-
KJIamHBIX mporpaMMm Microsoft Excel.

Pesyabmamor. 3HaUNTENIBHOE €XEMECIUYHOE YMCIIO MCCICAOBAHHBIX 00-
pPa3loOB HUBEJIMPOBAIO BIMSHUE UHAMBUIYAJBHBIX OCOOCHHOCTEH XXMBOTHBIX Ha
TeCTUpYeMbIe MOKa3aTesM, YTO IMO3BOJMJIO JIOCTaTOYHO TOYHO OXapaKTepu3o-
BaThb 3aKOHOMEPHOCTM M3MEHEHMs COCTaBa MOJIOKA M OLEHMUTb BJIUSIHUE pas-
JIMYHBIX (aKTOPOB C TOUKM 3pEHUs WX 3HAYEHMS Ui CUHTe3a Kupa, Oelika
JIAKTO3BI 1 Y9acTHsI B (DOPMUPOBAHNN KOJIJIOMTHOM CHCTeMbI MOJloka. HamMm GObI-
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JIA TIOJAYYeHBI JaHHBIE IO COOTHOIIEHUIO KOMIIOHEHTOB MOJIOKA B 3UMHUM U
JIETHUI TIepUOMBI, Ha pa3HbIX CTaOWsX JIAKTAIlUM, ¥ XUBOTHBIX C HEOTMHAKOBBIM
YI0EM U B pa3HbIX MOPLUAX YA0sI, KOTOPbIe OOCYKIAIOTCSI.

IIpu cpaBHUTETHLHOM aHaIM3e COCTaBa MOJIOKA, MOJYYEHHOTO Ha 3UMHUX
(n = 4463) n netHux (n = 1875) pauuvoHax TpU MPAKTUYECKA OIMHAKOBOW CY-
TOYHON MPOAYKTUBHOCTU (cooTBeTcTBeHHO 16,63£0,090 u 16,950,153 n) Han-
OoJiee 3HAYMMBIE PA3IUYUS BBISIBIUIM 110 COAEPXKAHUIO KHpa — COOTBETCTBEHHO
3,45+0,010 u 3,26%0,013 % (p < 0,001). B nerHuit mepuon XKUPHOCTh MOTJIA
CHUXATbCSl M3-3a M3MEHEHUs XapakTepa OpOXeHHUs B Mpemkeaydkax KOpPOB:
BCJIEICTBHE OOOrallieHus palliOHOB PaCTBOPUMBIMU YIJIEBOAAMU YBEJIUUMBAETCS
MPOAYKIMS MPOINMMOHOBOM KMUCJIOTHI MU YMEHbBIIAETCSI COAEPXKAHUE KETOTCHHBIX
COeNMHEHUII — aueraTa M OyTUpaTa, KOTOPbIE CIY>XaT OCHOBHBIMHU MpEAIIEeCT-
BEHHMKaMU B CUHTe3€ XXUPHBIX KUCIOT (9-13).

IIpu omeHke cocTaBa MOJIOKA KOPOB B 3aBUCUMOCTHM OT CTaaMM JIaKTa-
U (Tabis. 1) BBISBWIM, UTO U3MEHEHUE COMEPKAHUS OTAEJbHBIX KOMIIOHEHTOB
B MOJIOKE M UX TIPOIYKIIMY MIPOMCXOIUIO HepaBHOMEpPHO. BrIxom xkupa 1 6enka
CHIKAJICS 3a CUET YMEHBIIECHUS YI0ST TIPY MOBHIIIICHUN COMEPKAHUS STUX KOM-
TMOHEHTOB B MOJIOKE B KOHIIE JIaKTalliM. B TO Xe BpeMsl KOJMYECTBO JIAKTO3bI
nagago TOJAbKO M3-3a YMEHbIIEHUS YA0sl 06e3 3aMeTHOrO CHWXXEHUS €€ JOJU B
mojioke. Takum obpa3om, AuCIIepCHasi cpeia MoJIOKa OcTaBajach IOCTOSIHHOM
U ONaronpusaTHON IJig TOAAep>KaHUSI OUCIIEpCHON (a3bl (OEKOB) M XKMPOBOM
OMYJbCUMU Ha 3aKIIOUMTENbHBIX dTanax Jjakrauuu. CrenoBaTenlbHO, CHIKEHUE
yIOsI TIPM 3aTyXaHUW WIM TPEKpallleHU! JIAKTAIlMA TIPOUCXOOUT 3a CUET YMEHb-
LIIEHWST CUHTE3a JIAKTO3hbI M 0e3 U3MEHEHUST COCTaBa MUCIIEPCHOM Cpeabl MOJIOKA.

1. CocTaB MOJIOKA Y TOJITHHU3UPOBAHHBIX YEPHO-MECTPbIX KOPOB HA Pa3HbIX CTA-
maax Jakranmd (M=Em, ombiTHOe X03sicTBO «KyTy30BKa», XapbKOBCKMII p-H,
XapbKoBcKast 00i1., YkpauHa, 2011 rom)

Bpewmst mocnie otena, cyT
Hoxasaren 14-30 31-80 81-150 | 151-305 | 306-500 | DCCrO:®
CpCaHEM
Yuco npob, n 44 717 1368 2835 1374 6338

Bospact B sakTanmsix 3,39+0,290 3,15£0,070 3,09+£0,050  2,97+0,030  2,53+0,050  2,92+0,020
CyTOuHBIii yI0ii, KT 21,69+1,090 20,800,250 19,33+0,170 16,05+0,100 13,23+0,130 16,72+0,780
ConepxaHue B MOJIoKe, %:

XKUp 3,1240,090 3,2840,020 3,27+0,020  3,40+0,010  3,58+0,020  3,40%0,010

0estoK 3,04%0,050 3,050,010 3,1940,010  3,36+0,010  3,53+0,010  3,32+0,004

JIaKTO3a 5,08%0,040 5,050,010 4,9940,010  4,92+0,010  4,90+0,010 4,950,003
K HayanbHOIA cTaguu nakrauuu, %:

XKUp 100 105,2 104,8 108,9 114,9 108.,9

0eJ1oK 100 100,4 104,8 110,5 116,1 109,2

JIaKTO3a 100 99,4 98,2 96,8 96,3 97,3
TpoayKLusi B CyTOYHOM YIO€, T:

KUP 661,0+30,53 671,0+8,14 622,7+5,54  535,3+3,46  467,0+4,60 555,6+2,53

GesIoK 654,3+32,63 630,3+7,50 611,6+5,30 534,1+3,34  463,6+4,41  547,3%2,40

JIaKTO3a 1101,9£56,80  1051,9+12,69 967,748,65  793,1+£5,28  652,1£6,66  831,6+4,02
W3MeHeHMs TIPOAYKIIMU B CYTOUHOM yioe, %:

XKUp 100 101,5 94,2 81,0 70,7 84,1

6estoK 100 96,3 93,5 81,6 70,9 83,6

JIaKTO3a 100 95,5 87,8 72,0 59,2 75,3

CpaBHeHUe coiepkaHus Oelika, XXupa U JIAKTO3bl B MOJIOKE Y KOPOB C
pa3HBIM ynoeM (He3aBUCUMO OT CTaJuU JaKTalWW, WIM BPeMEHU ITOCJIe OTesia)
MPOAEMOHCTPUPOBAJIO, YTO MPOIIEHT XKUpa M Oejika Y 0ocobell ¢ BBICOKUM YIOeM
ObUT 3aMeTHO (MU CYIIECTBEHHO) HIKE, YeM Y HU3KOIPOAYKTUBHBIX KOPOB
(tabn. 2). KoHueHTpaluss 3TUX COEAMHEHUI 3aKOHOMEPHO CHMXKajach Y KOPOB
¢ MOBBbILIEHHBIM yaoeM. CojaepxXaHMWe JIaKTO3bl B MOJIOKE Y KOPOB C MaKCH-
MaJIbHBIM ymoeM Obito Ha 5 % Beie (p > 0,05), yeM y HU3KOIPOAYKTUBHEIX. B
TO K€ BpeMsI MPOAYKIIUS KUPA Y BEICOKOMPOIYKTUBHBLIX KOPOB YBEJIMUYMIIACH HA
360 %, 6enka — Ha 403 %, a nakTo3el — Ha 491 %. Takum 06pa3oM, C pOCTOM
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MNPOAYKTUBHOCTH TIPOUCXOAWIO 3HAUUTENbHOE (MU PE3KOE) YBEIUUEHUE 00be-
Ma AUCTIEPCHOM cpeabl 06€3 3aMETHOTO U3MEHEHHS B €€ COCTaBE JOJIM JIaKTO-
3bl — OCHOBHOIO KOMIIOHEHTa, (hopMuUpylollero 3ty cpeay. MHTepecHO oTme-
TUTb, YTO OOBEM AUCIIEPCHOU Cpelbl U3MEHSICS He3aBUCUMO OT KOJMYECTBEH-
HBIX TTOKa3arejieil Mo KOMIIOHeHTaM JucrepcHoit ¢asnl. OOpasylolasacs B ceK-
PETOPHBIX KJIETKAaX M BBIXOMAILAS B MOJOCTb albBEOJ JIaKTO3a HECIOCOOHA Mpe-
onojeBaTh 0apbep CTEHKM M BBIXOAMTH KaK M3 aJbBEOJbI, TAK M U3 MPOTOKOBOI
cuctembl. JlakTo3a (M rajlakto3a) HUKOLJAa He OOHAPYXXMBAIOTCS B OTTEKaIOIICH
OT BbIMEHM KpoBM. [IpuBeneHHbIE JaHHbIE MOKA3bIBAIOT, YTO PETYJISILUS CUHTE-
3a JIAKTO3bl HE 3aBUCUT OT PEryJsiiMU CMHTe3a OefKa W MPOAYKIIMHU XUpa B MO-
JIOYHOI XeJie3e KOPOB.

2. CocTaB MOJIOKAQ, MPOAYKIHUS XKHPA, 0eJKa M JAKTO3bl Y TOJIITHHU3MPOBAHHBIX
YepPHO-TECTPBIX KOPOB C PA3HbIM yJ0eM HE3aBHCHUMO OT CTaauu Jakrtamuu (Mxm,
OIBITHOE X03s1icTBO «KyTy30BKa», XapbKOBCKMiII p-H, XapbKOBcKas 00J1., YK-
pauHa, 2011 rom)

Mokasarens CyTOUHBII YO, KT
5-10 [ 11-15 [ 1622 | 23-27 | 2835 [ 36-42

Yuco npob, n 1077 1723 24545 746 312 26
Bospact B oTenax 3,4%0,05 2,9£0,04 2,7£0,04 2,840,06 3,2+0,09 3,240,26
JITUTEeIbHOCTD
JIaKTALMH, CyT 274,2+3,36 248,1£2,70 199,3+1,98 150,6+3,22  111,2+3,65 96,3+14,70
ConepxaHue B MoJIoKe, %:

XKUP 3,70+0,020 3,524+0,020 3,30+0,010 3,1710,020 3,01+0,030 2,85+0,050

6enok 3,49+0,010 3,41+0,010 3,27+0,010 3,15+0,010 3,070,020 3,000,050

JIAKTO3a 4,79+0,010 4,94+0,010 4,99+0,010 5,00+0,010 5,02+0,010 5,050,040
W3meHenne B COCpXKaHUU HA CAVUHULLY Y04, %Z

XKUp 100 95,3 89,2 85,7 81,5 77,1

Genok 100 97,6 93,7 90,2 87,9 86,1

JIaKTO3a 100 103,1 104,2 104,4 104,8 105,3
Iponykuust B CyTOUHOM yJ0€, T:

KHUP 296,3+2,34 461,1+2,17 618,4+2,43  776,845,08  906,8+8,70  1070,8+21,00

6esoK 280,2+1,94 446,6+1,51 613,0+1,61 771,31£3,08  923,4+588  1128,7+21,20

JIaKTO3a 386,2%2,63 649,0+2,00 937,4+2,23  1226,9£3,37 1510,9£6,21  1896,1%+21,10
TIpoayKiiusi B CyTOYHOM YI0€ MpPU pa3HOM MPOAYKTUBHOCTH, %:

XKUp 100 155,6 208,7 262,2 306,1 361,4

6enok 100 159.,4 218,8 275,3 329,5 402,8

JIaKTO3a 100 168,0 242,7 317,7 391,2 490,9

Takum obGpa3om, OUEBUAHO, YTO PETYJISILUS YI0s1 KaK B CTOPOHY YBEJIU-
YeHUs, TaK U B CTOPOHY CHIKCHMSI HAYMHACTCSI ¢ U3MEHEHUSI CUHTE3a JTaKTO3BI
B KJIeTKaX ajbBeOJISIpHOro snuTteavs. CUHTe3 JaKTO3bl MPOMCXOIUT 3a CUET aK-
TUBHOCTH JIAKTO30CUHTETa3bl — KOMILIeKCa (pepMeHTa rajakTo3uaTpaHchepasbl
U o-JakTaaboymMuHa (8) B ammapare [onbmku cekpeTopHoil kieTku. CuHTe3
Ka3erHa, HaYMHasICh B IMOJMCOMAaxX KJIETKM, OKaHYMBAETCS TaKXKe B alrapare
TNonbmxu HaceleHUeM docdopoM u KaabuueM. OUueBUIHO, TOPMOH pOCTa, pe-
TYJIUPYIOIIUI BEJIUYMHY YAOS, OKa3blBaeT HEMOCPEIACTBEHHOE BIMSIHUE TpPEXIe
BCEro Ha JIAKTO30CUHTETa3HYO0 aKTUBHOCTbD.

KoadduiumeHtsl koppeasduuu () MEXIy COAEp>KaHUEM XUpa U Beju-
YUHOW ymosl Ha 3UMHUX pauuoHax coctaBunu —-0,34 (p < 0,01), Ha JeTHUX —
-0,35 (p < 0,01), Mexny coaepxxaHuem Oejika U YI0€M — COOTBETCTBEHHO
-0,32 (p < 0,01) m -0,40 (p < 0,01). B 10 ke BpemMsi KOppeISLIMOHHAS 3aBUCH-
MOCTb MEXIy YIOEM U COIEpXKaHUEM JIaKTO3bl OblIa MOJOXUTEIbHON: HA 3UM-
Hux pauuoHax r = 0,27 (p < 0,01), Ha getHux — r = 0,28 (p < 0,01). ITo Ha-
1IeMy MHEHHIO, 3TO TaKXXe MOATBEPXKIAeT POJib JaKTO3bl KakK ¢hakTopa, HopMU-
pyoniero oobeM JUCTIEPCHON cpenbl AJIsl pa3MellleHUs TucrepcHoi ¢asbl (0e-
KHA) ¥ BMYJIbCUU XHMpa M BEIUYUHY yHosl B lieiaoMm. Koppensius mexmy Ipo-
LIEHTOM OejiKka M JIAKTO3bl M XMpa U JAKTO3bl ObIa OTPUIIATEIBHOM, YTO TIOA-
TBEpXKIaeT 3HaueHue JIAaKTO3bl KakK (hakTopa, ONpenessioliero BeJIUYUHY YAO0s
HE3aBUCHMO OT CHHTe3a OEJIKOB U XKUpa.
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Posb OTHIENBHBIX KOMIIOHEHTOB MOJIOKA TaKXKe paccMaTpuBalach HaMU
B UCCIIEAOBAHUSIX pa3HbIX MopLuii ynos (Taba. 3). V3 npencraBieHHbIX JaHHBIX
BUIHO, YTO Y BCEX KMBOTHBIX HAIIPaBIECHHOCTh MU3MEHEHUIl COmep:KaHUS KUpa
B MOJIOKe Oblla oguHakoBoi. OMHAKO 3TOT ITOKa3aTeb B pa3Hble CPOKU Y KaX-
JOf KOPOBBI CYILIECTBEHHO Pa3nyajics, B TOM YUCJIEe W O BceMy yHnoio. OTKITO-
HEHMST OT CPeIHWX 3HAUYEHWil, OmpenejeHHBbIX 3a 3 cyT, cocTtaBisin oT —20 1o
+16 %. B TO Xe BpeMsI OTKJIOHEHHSI OT CpeJHUX BEJIMUMWH IO COACPKaHUIO Oell-
Ka ¥ JIAKTO3bl OKA3aJI1Ch CYLIECTBEHHO HIXKE.

3. Cocrtas mosoka (%) W3 pa3HbIX MOPIMIA YOS Y TOMITHHH3UPOBAHHBIX YEPHO-
necTpbix KOpoB B cpenHeM 3a 3 cyT (M*m, dbusuonornueckuit asop MHcTuTyta
XKMBOTHOBOACTBa, YKpauHa, 2011 rom)

Ne KOpOBBI | Topuwmst | Kup | Benok | Jlakrosza
1 LlucTepHaibHast 2,20%0,121 2,9940,022 3,8410,060
OCHOBHOI yoii 3,821+0,399 3,00+0,041 4,81£0,084
AnbBeosipHast 7,21£0,593 2,8610,032 4,5610,077

2 LucrepHanbHast 1,60%0,166 2,89+0,022 4,48+0,150
OCHOBHOI ynoit 4,22+0,084 2,98+0,046 4,71£0,078
AubBeosipHast 5,98+0,266 2,7910,023 4,57%0,119

3 LucrepHanbHast 2,160,058 3,31£0,021 4,2240,085
OCHOBHOI yoit 4,040,211 3,46%0,035 4,88+0,036
AJbBeoJIsIpHAasT 7,640,316 2,9840,050 4,63%0,036

4 LlucTepHaibHast 1,39+0,092 3,05%0,059 4,65+0,150
OCHOBHO#M y0it 4,800,525 2,9940,035 4,80+0,054
AnbBeosipHast 7,04£0,560 2,7910,027 4,75%0,054

B cpenHeM 1o BceM XMBOTHBIM B LIUCTEPHAJbHOM MOPLIMM MOJOKA, BbI-
JesleMOM B Havajie JO€HMs, colepiKaHue JIaKTo3bl cocrtapisuio 4,30%+0,11 %,
xupa — 1,84%0,12 %, 6eaka — 3,06%£0,05 %. B anbBeossspHO# TTOPILINU, TTOJY-
YEHHOM ITI0CJIe CTUMYJISILIMA BBIMEHU T10 OKOHYAHMU OOBIYHOTO JTOEHUS, COmEp-
JKaHWeE JIAKTO3bI OCTAJIOCh TTPAKTUYECKU TeM Xe, TI0 KUPY TToKa3aTeslb PaBHSJICS
6,97%0,27 %, o Genky — 2,85%0,03%. Jlosst 1aKTO3bI B LIeJIOM ObLIa OJIM3KOIM
K BEJIMYMHAM, TOJIyUeHHBIM IO BCEMY YyIO0I0. DTO yKa3blBaeT Ha HEIpepbiB-
HOCTb (DYHKIIMOHUPOBAHMSI JTAKTO30CUHTE3UPYIOLLE CUCTEMbl, HAXOAAIICHCS B
anmnapare [onbIxy cekpeTopHoii KieTku. CoaepxaHue Oelka B MOJIOKE B IIpO-
BEIEHHOM OITBITE 0KAa3aJI0Ch HU3KUM U CXOIHBLIM B pasHbIX mopumsx. Kak ot-
MeJaJioCch, CHHTE3 MOJICKYJIBI Ka3eWHa TTPOMCXOAUT B prubocoMax (ITOJIMCcoOMax) ¢
TOCTIEAYIONINM BKITIOUCHHEM WOHOB Kalbldsd M ¢ocdopa Takke B almapare
TlNonbmxu. Huskoe copepxxaHue Genka Mpy OObBIYHOM COAEP>KaHUU JIAKTO3bl CBU-
JETENbCTBYET O PA3IMYUIX B METAOOIMYECKUX IYTIX, d(P(heKTopax U UX MUIIe-
HSIX, YYACTBYIOIIMX B PETYISILIMA CUHTE3a JaKTO3bl U Ka3eMHA B KJIETKE.

Takum obOpa3zoM, 00beM IMPOAYKLIMU MOJOKA OIpencsseTcss OByMs (hak-
TOpaMM: TIEPBBII — KOJWYECTBO aJbBEOJISIPHON TKAaHW M CEKPETOPHOTO SITUTE-
JIsI, BTOPOIT — aKTUBHOCTH (DEPMEHTHBIX CUCTEM CHMHTE3a KOMITOHEHTOB MOJIOKA
(14, 15). B npeacraBiaeHHON paboTe paccMaTpuBaeTcsl oObeM CHUHTE3a MOJIOKa
IJIaBHBIM 00pa3oM B CBSI3U C aKTUBHOCTHIO (hepMEHTHBIX cucTteM. CHHTE3 KOM-
TMOHEHTOB MOJIOKA B MOJIOUHOM XeJie3e (J1aKTo3a, Ka3eMH, JJAKTOATbOYMUH U JIaK-
TOIJIOOYJIMH) MOXET BapbUpOBaTh 0€3 M3MEHEHUs KOJIMYECTBA ajJbBEOJISIPHOM TKa-
HU. XOpOIIIO M3BECTHO, YTO TPU KPATKOBPEMEHHOM TOJIONAHWW TIPOMCXOIUT CHU-
JKEHUE yIos B pe3yjibTaTe KaK YMEHBILIEHUSI MPUTOKA IPEILIeCTBEHHUKOB B MO-
JIOUHYIO Xeje3y, TaK U CHMKEHUSI aKTUBHOCTU (bepMEHTHBIX cucteM. [1pu B0300-
HOBJICHUU aIcKBATHOIO KOPMJICHUS YOI JOCTATOYHO OBICTPO BOCCTAHABIMBAETCSI.

Wcxons M3 maHHBIX O TOM, YTO BEJIMYMHA yI0SI OOYCJIOBJICHA TJIABHBIM
00pa3oM CHMHTE30M JIAaKTO3bI, MOXHO CUMTATb PEryJsILMI0 CUHTE3a JIAKTO3bl OC-
HOBHBIM (haKTOPOM, ONpPEAEISIONIMM M3MEHeHne yaosi. B kauecTBe ele omHOTO
MHTepecHOro ¢akrta B IMOJb3y YTBEPXIACHUS O TMpeobafarolleM BIUSHUUA CUH-
Te3a JIAKTO3bl Ha BEJIMYMHY YOS CIeAyeT pacCMaTpUBaTh PeaklMI0 Ha COMATO-
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TPONMH KaK OCHOBHOI PeTyJIsITOp MOJIOKOOOpa3oBaHMS. B Hammx mcciemoBa-
HUSAX, KaK U B IKCIEPUMEHTaX IPYrMX aBTOPOB, IOKAa3aHO, YTO YBEJIMYECHUE
yI0s1 MPOUCXOOUT YX€ Ha CIAEAyIOlIMe CYTKW IIOCJ€ BBEACHUSI 3K30T€HHOTO
TOpMOHa pocTa 0e3 ageKBaTHOIO OBICTPOIO YBEJIMUYEHMS COAEPKAHMS KUpa, YTO
CBUJETEILCTBYET O MEPBOOUYEPETHOM JEMCTBUM COMATOTPOIIMHA HA CUHTE3 JiaK-
TO3bI, a HE IPYTMX KOMIIOHEHTOB MoJioKa (16-19).

Ha ocHoBaHMM H3JI0XEHHOIO cXeMa CHHTe3a 0a30BbIX KOMIIOHEHTOB
MOJIOKa MpPENCTaBsIeTCsl CAeayoluM 00pa3oM. B cooTBeTCTBUMU C obecreueH-
HOCTBIO BbIMEHM MpPEAIIECTBEeHHUKAMU B 3MUTEIMAIbHON KJIeTKEe CUHTE3UpyeT-
cs J1aKTO3a, JOCTAaTOYHO CBOOOIHO CeKpeTHpyemasl B TOJOCTh ajJbBEOJbl U 00-
pasylolliasi pacTBOp (OIUCIEPCHYIO Cpely MOJOKa), B KOTOPBI MOCTyHaeT IMC-
nepcHast daza — O€JIKU, CUHTE3UpYEeMbIe B KJIETKE SMUTeausl. beaku (JakTo-
anbOyMMH, JIAKTOIVIOOYJIMH M Ka3eMH) U3 KJIETKU BBIXOAST He CBOOOIHO, a II0-
cJie CXKaTHUSl albBEOJIbl MUOIMUTEIUEM. DTUM, B YaCTHOCTU, OOBSICHSIETCS pas-
HBIl cOCTaB MOPLMIA MOJIOKA B Hayaje W KOHILIe JoeHUs. BbiieneHue B MoaoCTh
aJIbBEOJIbI TJIOOYN XMpa, HE BKIIOYAIOLIMXCS B COCTaB KOJIJIOMAA, TAKXE MPOUC-
XOJUT TOCJIEe «BbIAABIMBAHUSI» CONEPKUMOIO M3 CEKPETOPHOTO BMUTENMS B IO-
JIOCTb aJIbBEOJIbI U ABVKEHUSI MOJIOKA Yepe3 CUCTEMY KaHaJIblIeB.

HTtak, monydeHHBIE Pe3yIbTaThl MO3BOJISIOT 3aKIIOYMTH, YTO 0Opa3oBa-
HUE KOMIIOHEHTOB MOJIOKA HEe HAXOIMTCS B JOCTATOYHO TECHOM B3aMMOCBSI3U:
pasanuyrs B U3MEHEHUU COAEPXKaHUST U COOTHOIIEHUSI WUHTPEIUEHTOB B OTBET
Ha OJMHAKOBbIE BO3AEWCTBUS (HampuMep, 3aTyXaHWE JaKTalliu) yKa3bIBalOT
Ha HEOJMHAKOBYIO UyBCTBUTEJIbHOCTh Pa3HbIX CUCTEM CHUHTE3a K OAHUM U TeM
xe ¢akropaM. M3MeHeHUsT ynosl y XXMBOTHOIO WM PA3IUYMSI B yI0O€ MEXIY
0CO0SIMU ONpEAesIIOTCS IIaBHBIM 00pa3oM MpoAyKiuei JakTo3bl. OmHako
pU 3TOM KOJeOaHUsI KOHLIEHTPALIMU JIAKTO3bl HE3HAYUTEbHBI IO CPABHEHUIO
C BapbUpPOBaHMEM IO KOJMYECTBY OOpa3yeMOro MOJIOUYHOTO OelKka U XKupa.
DTO CBUAETEILCTBYET O IMOAAEPXKAHWM TMOCTOSIHHON AMCIIEPCHOM Cpelbl B MO-
JIOKEe KaK KOJUIOMIHOM cucTteme. IIponeHTHOe comepxkaHUe KOMIIOHEHTOB IHC-
nepcHoil a3pl (0eK1) U 3MYJIbIMPYEMOIO B IMCIEPCHOM cpede Xupa He 3a-
BUCHUT OT 00BbeMa NUCIIEPCHOM cpedbl, (OpMHUpPYIOIIeHCS 3a CYEeT JAaKTO3BI.
MupIMU cioBaMM, BeJMYMHA yaA0s (00bEeM MPOAYyLMPYEMOIO MOJIOKA) OIIpee-
JISIETCS KOJIMYECTBOM CUHTE3UPYEMOI B MOJIOUHOM Keje3e JaKTO3bl MpU €€
OTHOCUTEIBHO MOCTOSIHHOM KOHLIEHTpallud B MOJIOKE.
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Abstract

Milk can be regarded as a colloidal system (hydrocolloid), consisting of the dispersed
medium, and the dispersed phase. Dispersed medium is formed by the lactose at its constant con-
centration in the solution. Proteins in a wide range of concentrations make a dispersed phase in
milk. Milk fat presents in the dispersed medium to form an emulsion. Proceeding from the fact
that the synthesis of the milk ingredients occurs in various enzyme systems, the content and rela-
tion of elements of a polydisperse system can be regarded as the indicators of activity of these sys-
tems. Based on the analysis of a large number of milk samples (# = 6338) from Holshtine black
mottled cows, we found an inverse relationship between the amount of milk and protein and fat
yield. Lactose content differed slightly in cows with the different level of milk yield at the different
stages of lactation. Particularly, both on winter and summer diets, a positive correlation of the
milk yield and the lactose content was found (r = 0.27, p < 0.01, and » = 0.28, p < 0.01, respec-
tively), while the negative correlations were observed between the protein and lactose content, and
also between the fat and lactose content. It confirms the role of lactose as a factor influencing the
milk yield regardless of protein and fat synthesis. By the end of lactation if compared to its begin-
ning, the fat, protein and lactose content reached 108.9, 109.2 and 97.3 %, respectively, and their
yields were 84.1, 83.6 and 75.3 %, respectively. So the fat and protein content increased, but their
output decreased due to milk yield depression, whereas small changes were observed in the lactose
percentage, and a decrease of lactose output resulted only from the milk yield decline. Decrease of
milk yield at damping lactation occurs due to decrease of the lactose production. In cows with the
highest milk production the level of lactose was 5 % more (p > 0.05) if compared to low-yielding
ones, while the fat, protein and lactose output was 360 %, 403 % and 491 % higher, respectively.
Close lactose percent was also observed in the cisternal and alveolar portions of milk yield. It is
concluded that the constituent components of milk are synthesized independently from each
other, and the milk yield is determined by an amount of the synthesized lactose which provides a
relatively constant dispersed media, enough to stabilize the dispersed phase.

Keywords: milk yield, colloid system, milk, fat, protein, lactose.

105



