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4

BBEJAEHUE

AKTYyaJIbHOCTh TeMbl. MHOrue CTpaHbl MHpa IpPOSBISIOT OOJIBIION HMHTEpEC K
Pa3BUTHIO MOJIOYHOIO  KO30BOACTBA. JlaHHas mOAOTpacib KMBOTHOBOAYECKOIO
IPOU3BOJACTBA crnocoOHa oOecreynBaTh HACEJICHHE IJIAHETHl  PAa3HOOOpPA3HBIMU
LHEHHEHIIMMHU MPOJyKTaMU NuTaHusd. Ha cerogHsmHuil 1eHb HacelleHne 3eMiad 8 MIp.
4yenoBeK. M BcieacTBrue ero MHTEHCUBHOTO pocTa Kk cepenune 21 Beka, mo manaeiM OOH,
OHO cocTaBUT 9,1 MIIpA 4YenoBEK, MOATOMY BCTAE€T BOIPOC O HEOOXOAMMOCTH PEIICHUS
po0IeMbl 00ECTICUEHHS JKUTEIIEH KaueCTBEHHOW KUBOTHOBOTUECKON IPOTYKIIUEH.

Ko3pe MONOKO, a TakKe NpPOU3BEACHHBIE W3 HEro NPOLYKTHl CTAHOBSITCS
HE3aMEHUMBIMHM COCTABJIAIOIIMMU PAllMOHOB, U MAaKCHUMAaJbHO TNPHUOJMKEHBI K COCTaBY
KEHCKOI0 MOJIOKa N0 OEJKOBOW W KUPOBOM (DpakuusiM, B CBA3U C YEM OHO SIBIISETCA
OCHOBOM 3/10pOBOT0O MUTAHUS KaK Ui J€Teil TpyJHOTO BO3pacTa, TaK OOJIbHBIX U MOKUIIBIX
JOEW. A y4YUTBHIBAas MOBBIMIAIONIMNCA B HACTOSLIEE BPEMs CHPOC HA DKOJOTMYECKH
YUCThIE MPOAYKTHl U IMOBBIIIEHHBIA MHTEPEC K AJbTEPHATUBHBIM HMCTOYHHKAM IMUTAHUSA,
MONYJIAPU3aLMsl JAHHBIX BUAOB MPOAYKIIMU UMEET BBICOKYIO COLMAJIBbHO-IKOHOMUYECKYIO
3HaUMMOCTh. CoOCTaB KO3bE€ro MOJIOKa 00y1aJaeT OOJIIIMM KOJUYECTBOM MAaKpo- H
MHUKPODJIEMEHTOB. B HEM cozepKarcs HE3aMEHHUMBIE AMUHOKHCJIIOTHI,
MTOJIMHEHACBIIEHHBIE  JKUPHBIE  KUCIOTbl, MHMHEPAJIbHBIE  BEIIECTBA, BUTAMHHBI.
HccnenoBaHus MU MHOTHX YYEHBIX JIOKa3aHa €ro yHHKajdbHasi OMOJOrMYecKas LEHHOCTD,
TaK Kak 10 MHOTUM IapamMeTpaM OOHapy>K€HO CXOJICTBO C JKEHCKHM MOJIOKOM, M3-3a Yero
OHO OslaroTBOpHO YycBamBaeTcsi opranuzmom nereil (IIportacomsa [.I'., 2001, 3aGenuna
M.B. u ap., 2009, XKenrosa A.O. u ap., 2011, Jlece I''M. u np., 2013, bopoBuk T.3. u ap.,
2013, Xaeptaunos P.A., 2016, 3yeBa E.M., Bmanumupos H.U., 2017, Kasrokosa T.B.,
Nnvenko JIL.U., Kornyko B.K., 2017, 2018, IlyeapukoB A.C., Ilactyx O.H., 2018,



3acemuyk W.B., bepmanosa M.B., 2019, Kwuwxun H.A., 2020, Promuna M.WU., 2021,
Tpyxaues B.U., CemmonoBa M.U., AiibazoB A.M.M. u ap., 2022, Caduna A.K.,
lNataymmaa MLK., 2022, CopsauéBa T.H., Cadponoa A.H., 2022, Bomkosa JLIO.,
Huxutnna E.A., Opiosa C.B., 2023, Kyapsimosa O.B., 2023).

Ko3bl 3aaHeHckoM W HYOMICKOW IMOPOJ XapaKTEPU3YIOTCS BBICOKOM MOJIOYHOM
MPOJAYKTUBHOCTBIO M JKEJATEIbHBIM TUIIOM TeJNOCI0XeHUs. [10 MOJI0OUHOMY HanpaBJIeHUIO
MPOAYKTUBHOCTH JKMBOTHBIE 3TUX CHENUATU3UPOBAHHBIX IMOPOJ B CKOTOBOJICTBE Pa3BUTHIX
CTpaH MHpa 3aHUMAIOT Beayliee Mecto. [loaToMy nepexos Ha UCIOJIb30BAHUE ATUX MTOPO/T
K03 B ycnoBusax Cpennero 110BOKBS MpeaCTaBISIET HAYYHBIM U TPAKTUYECKUA UHTEPEC, a
TaK)K€  IMOCIMOCOOCTBYET TOWMCKY TPUOPUTETHBIX  HAMpaBICHUA B  IOBBIIICHUH
3 PEeKTUBHOCTH MTPOU3BOJICTBA MOJIOKA.

CnenoBaTenbHO,  M3y4yeHHE  OMOJOTMYECKUX  OCOOCHHOCTEH,  MOJIOYHOM
MPOJYKTUBHOCTA W OIICHKAa KauecTBa MOJIOKa KO3 3aaHEHCKOW W HYOWINCKOW MOpoJ B
ycinoBusix Cpeanero [ToBoikbsI, a Takke u3ydeHue GyHKIIMOHAIBHBIX CBOMCTB MPOAYKTOB
€ro nepepadoTKU B JAHHOM PETHOHE SIBJISETCS aKTyaJIbHBIM.

Crenenb pa3pa0OTaHHOCTH TeMbl HcCCIaeA0BaAaHUN. V3yuyeHHI0 MOJOUYHOM
MPOJAYKTUBHOCTH, Ka4eCTBa UM TEXHOJOTUYECKUX CBOMCTB MOJIOKa KO3 Pa3HbIX MOPOJ U
T€HOTHUIIOB MOCBSIIEHBI PA0OTHI KaK OTEYECTBEHHBIX, TaK U 3apyOEKHBIX aBTOPOB. PaboThI
Park Y.W., Haelin G.F.W. (2006), Ilerununa E.M., XoasipeBa 3.P. (2014)
MOATBEPKIAIOT, YTO T€HETUYECKUE OCOOCHHOCTH KO3 BIHUSIOT HAa KOJMYECTBO U COCTaB
KHUPOB, OCIKOB | JIakTO3bI B MOJIoke. KapHayxosa U.B., [llupsesa O.10. (2016), AGerosa
K.M., KOnpambaes 10.A., [Taxomosa E.B. (2016), moka3anu, 4To T€HOTHUIT TAK:KE MOXKET
BJIMATH HA YPOBEHb COMAaTUYECKHUX KIJIETOK B MOJIOKE, YTO SBJISIETCA Ba)KHBIM MOKa3aTEIeM
ero kadectBa. HccnenoBanus, npoBeneHHble datuxoBbeiM A.l'., XaeptauHoBeiM P.A.
(2016); 3yepoii E.M., Bnagumupoeim H.U. (2017); Illetununoit E.M., Hoonammuoi
C.U., CannukoBeiM M.IO. u np. (2017, 2018); 3aiitiesoiv C.1HO., IlappkoBoit M.C.,
Munaérori U.B. (2017); Yamypmuessiv H.I'., Ineposim A.C., Illenremumeit U.C.,



3bikoBoit  A.A., UekynoBori A.Jl. (2020); YamypsmeBeim H.I'., IllmepoBsim A.C.,
lenremunert U.C., 3bikoBoii A.A. (2021), HypamueBbim M.T., FOnpmambaessim HO.A.,
Kemxkebaepoii T.E. u ap. (2022), TpyxaueBbim B.U., CenuonoBoit M.U., AiiGa30BbIM A.-
MM. u ap. (2023) u ApyruMH YyYEeHBIMH, MOTYT OBITh HCIIOJIb30BaHbI B KauyCCTBEC
OTMPABHON TOYKH JJIsi JOTOJHUTENbHBIX MccienoBaHuid B pernone Cpennero IToBOmKbSI.
DT UCCIENOBaHUS TaKKe MOTYT OBITh TPEMJIOKEHBI B KAa4eCTBE METOJOB OICHKU
MOJIOYHOM TIPOJYKTUBHOCTH KO3 Pa3HBIX I'€HOTHIIOB M TEXHOJIOTMYECKUX CBOMCTB MX
MOJIOKA, KOTOPBIE MOTYT OBITh TTOJIC3HBI JIJIs1 KO30BOAOB JIAHHOTO PETHOHA.

OnHako MaHHBIE WCCIEAOBaHUS HEIOCTAaTOYHBI M TPEOYIOT JOMOJHUTEIbHBIX
OMBITOB W OKCIEPUMEHTOB I TMOJHOTO TIOHMMaHWs (HaKTOpOB, BIUSIOMIUX Ha
KAueCTBEHHBI COCTAaB MOJIOKA KO3 3aaHEHCKOW M HYOWKCKOW MOpPOJA M €ro U3MEHEHHS B
3aBUCHUMOCTH OT MOJIOYHOM MNPOAYKTUBHOCTHM M 4YHUCJA JIAKTAUMA. OTH HCCIEIOBAHUS
MOTYT OBIThb TIOJIE3HBIMU JJII Pa3pabOTKH ONTUMAJIBHBIX KOPMOBBIX pAallMOHOB U
TEXHOJIOTUH MepepadOTKX MOJIOKA ISl TOJTyYEHUS MPOAYKTOB BICOKOTO KauecTBa.

Hear u 3amauu ucciaeaoBaHmil. llenpro naHHOW pabOTHI SBISUIOCH H3YYCHHUE
MOJIOYHOM MPOAYKTUBHOCTH KO3 33aaHEHCKOW M HYOMHCKOW MOpPOJ B 3aBUCUMOCTH OT
Yyyciaa JakTalui M KOMIUIEKCHAs OIIEHKA KauyeCTBEHHOTO COCTaBa M TEXHOJOTHYECKHUX
CBOICTB MOJIOKA, & TAaK)Ke BHIPA00OTKA U3 HETO (YHKIIMOHATBHBIX TTPOTYKTOB.

B cooTBeTcTBUU € 1IENBIO UCCIEA0BAHMS ObUIHM MOCTABIIEHBI CIEAYIOIINE 3aJauH:

1. N3yuuTh TMHAMUKY KUBOW MACChl KO3 pa3HbIX T€HOTUIIOB B 3aBUCHUMOCTH OT
Yyuclia JJaKTaIuii;

2. [IpoBecTr CpaBHUTENIBHYIO OLIEHKY SKCTEpPhepa 3aaHCHCKUX U HYOMHCKUX KO3
Pa3HBIX JIAKTAIIMH, & TAK)KE BBIIBUTH OCOOCHHOCTU CTPOCHHUSI X BHIMEHU;

3. UccinenoBate  OCOOEHHOCTH  TE€MATOJOTHYECKHX U OMOXMMHUYECKHUX

MOKa3aTesied KPOBH MOJOIBITHRIX KO3 PA3HbIX JIAKTAIUN;



4, YCTaHOBUTh KOJIMYECTBEHHBIE M KAYECTBEHHBIE IIOKA3aTEIXM MOJIOYHOU
IPOAYKTUBHOCTH KO3 3aaHEHCKON M HYOMICKOW MOpPOA B CONPSKEHUM C Pa3HbIM YUCIOM
JIAKTAlIlNM,

S. Pa3paboTraTh Ha OCHOBE KO3BETO MOJIOKA KHUCIIOMOJIOYHBIA MPOAYKT (HOrypT) C
nobaBieHHEM osncaxapuia (k3po0a) U paCTUTEIbHBIX KOMIIOHEHTOB;

6. [IpoBecTH OIEHKY 3KOHOMHYECKOW 3(P(HEKTHBHOCTH TPOU3BOJICTBA MOJIOKA-
CBIPBS, ITOJIyUEHHOTO OT KO3 3aaHEHCKOM M HyOMNCKOM MOPOJ Pa3HbIX JIAKTALUN, a TaKKe
OTPEAETUTh MOKa3aTeId SKOHOMUUYECKON 3((EeKTUBHOCTH MPOU3BOACTBA MOTYypTa Ha €ro
OCHOBE.

Hayuynass HoBH3Ha padoTbl COCTOMT B TOM, 4TO BHepBble B Cpeanem IloBomkbe
U3ydeHa MOJIOYHAsl MPOAYKTHBHOCTh KO3 3aaHEHCKOM M HYOMIICKOM MOpOJa pa3HbIX
JIAKTAlUM, MPEICTABIISAIONIAs HOBBIM ACIEKT UCCIEAOBAaHUs, KOTOPBIM JAET BO3MOXKHOCTb
NOJyYUTh HOBBIE PpE3YJbTaTbl O CIOCOOHOCTM ATHX IOPOJ aJalTUPOBAThCS K
KJIIMMAaTUYECKUM W THUUIEBBIM YCIOBUSAM pPETMOHA. ABTOPOM MOJYYEHBI YOEIUTEIbHbBIC
JaHHbIE IO HM3YyYEHUIO (PU3UKO-XMMUYECKUX IapaMEeTpOB MOJIOKA, IPOBEIEHBI Ooiiee
JeTalbHble MCCIEIOBAaHUA €ro OHMOXMMHUYECKOTO COCTaBa (aMUHOKHUCIOTHBIA U
KUPHOKHUCIIOTHBIN COCTaBbl), BKJIIOYass aKTUBHOCTh Takux ()EPMEHTOB, KaK peayKTaza U
Karaja3a B ChIpoM MoJioke. Jloka3aHa 11e51eco00pa3HOCTh TPOU3BOACTBA (PYHKIIMOHATbHBIX
IIPOAYKTOB Ha OCHOBE KO3bero Mosioka. [IpoBeneHa oOmeHKa HSKOHOMHYECKON
3¢ (HEeKTUBHOCTH MPOU3BOICTBA MOJIOKA KO3 Pa3HbIX T€HOTUIIOB U HorypTa.

Teopernueckasi 3HAYMMOCTHh PpPadoTbl. [IpoBencHHBIE WCCACAOBAHUSA JAIOT
BO3MOYKHOCTh TEOPETHYECKHM OOOCHOBATH MCIOJIb30BAHUE KO3 3aaHEHCKOM M HYOMHCKOU
NOPOJT JUISL TIOJTY4E€HUSI BBICOKOTO YPOBHSI MOJIOYHOW MPOIYKTUBHOCTU, U TaKUM 00pa3oM
BHECTHU OMNpEJEICHHbIA BKJIaJL B 00IIMe MO3HaHUA o0jacTu kKo30BojacTBa. Kpome Ttoro,
pe3yabTaThl TUCCEPTALMOHHON pabOThl MOTYT OBITh MPUMEHEHBI B yUeOHOM Ipoliecce s
CTYZCHTOB, 00YyYalOIIKXCsl MO HaNpaBiICHUsIM «300TeXHUs», « TeXHOIOTHUsS MPOU3BOICTBA

U MepepabOTKU CENbCKOXO3AUCTBEHHOW MPOAYKIUN», «IIpoayKThl MUTaHUS >KMBOTHOIO



MPOUCXOKCHUS», MPU YTCHUU JIEKIIUN U MPOBEICHUHU MPAKTUUYECKUX 3aHATHN MO TaKUM
qucuuIUiHaM,  kak:  «TexHomorwst — XpaHeHus W 1epepabOTKU  MPOAYKIIHH
YKMUBOTHOBOJICTBa», «METOJIbI KOHTPOJISI M MOBBIIICHUS KaueCTBA MOJIOYHBIX MPOTYKTOBY,
«TexHomorust npoU3BOACTBA MPOAYKIIUH JKUBOTHOBOJICTBAY.

IIpakTyeckass 3HAYUMOCTH PadoOThl. [loMyyeHHBIE MPAKTUYECKUE PE3YIBTATHI
MOKA3bIBAIOT,  YTO  KOMIUIEKCHAs  OLIEHKAa  JKCTEPbEPHO-KOHCTUTYIIMOHAIBHBIX
OCOOCHHOCTEM W MPOJYKTHUBHBIX IOKa3aTelell KO3 3aaHCHCKOW U HYOMICKOM mopon
CBUIETEIBCTBYIOT 00 3(P(GEKTUBHOCTH  pa3BEACHUS ©  IEJIEeCOO0Pa3HOCTH  HX
WCIIOJB30BaHUs B 1ENAX YBEJIMYECHUST OOBEMOB M PEHTA0ENbHOCTH IPOU3BOJICTBA
TOBAPHOTO KO3bEro MoJioka B ycnoBusix CpemHero I1oBOMKbS. YCTaHOBJIEHO, YTO MO
MOJIOYHOM MPOJYKTUBHOCTU KO3bl 3aaHEHCKOW MOPOJbI MPEBOCXOAWIM KO3 HYOMHCKOU
MOpOobl MO MEPBOM U TpeThel jakTanusM 3a 305 nueit Ha 15,08 1 Ha 3,91%. BrisBieHo,
YTO B MOJIOKE KO30MAaTOK 3aaHEHCKOW M HYOMNCKOW MOpOJ MPH TMOBBIIICHUU MaCCOBOU
nomu xkupa ¢ 3,65% no 3,89% u ¢ 4,25% no 4,62% mnpousomien pocT COMaTUYECKUX
kietok Ha 0,95% u Ha 1,77%. OnpeneneHo, 4To CyMMapHOE COAEpKaHUE aMUHOKHCIIOT B
COCTaBE€ MPOTEMHA MOJIOKAa KO3 3aaHCHCKOM TMOpOJbl BbIINIE, YeM B O€JIKE MOJIOKa
HYyOMICKMX KO30MATOK, MX pa3HUIA B MPOLIEHTHOM OTHOIIEHUM cocTaBuia 12,6% nmns
nepBoi Jaktauuu u 17,1% — anst Tperbeit naktauuu. ColiepKaHue HACBIIIEHHBIX KUPHBIX
KHUCJIOT B MOJIOKE KO3 HYOUNCKOM TTOPOJIbI IEPBOM JIAKTAI[UU BBIIIE, YEM Y 3aaHEHCKUX KO3
3TOM ke JakTtauuu Ha 1,23%. A 1o TpeTbeil JakTaluy 3aaHEHCKHUE KO3bl IIPEBOCXOIUIIN
Hyouiickux Ha 3,55%. PeHTabenbHOCTh MPOM3BOACTBA MOJOKAa Oa3UCHOW KUPHOCTHU
(3,4%) y 3aaneHckux ko3oMarok | jakrtanuu Obuia Beimie Ha 2,49% u coctaBuia 39,38
npotuB 36,89 y K030MaTOK HYOMHCKOW TOPOABI aHAJIOTHYHOM JIAKTAIlMU. A MO TPeTheu
JIAKTaIlul PEeHTA0EbHOCTh ITPOU3BOJICTBA MOJIOKA Y KO3 HYOMMCKOW MOPOABI COCTABISET
78,80%, uto Ha 19,12% BbIme, YeM y KO3 3aaHEHCKOW TMOPOJbI, PEHTAOCIBHOCTH
MIPOU3BOJICTBA X MOJIOKA — 99,68%.

Pesynprarsl uccnenoanui BHeapensl B OO0 «3oouentp ['apmonus» CapaToBckon



obnmactu. JlaHpl mpakTUYECKWE  PEKOMEHJALUMH 1O  TOBBIIMIEHUIO  MOJOYHOU
OPOAYKTUBHOCTH U  YJIY4YIIEHUIO TOTPEOUTEIBCKUX CBOWCTB KO3BETO  MOJIOKA,
MOJIy4YEHHOTO OT KO3 Pa3HbIX F€HOTHUIIOB U JAaKTalWl, YTO JOIOJHIET paHee MOJyYCHHbIE
pe3yJIbTaThl UCCIIEIOBAaHUI B 3TOW 00JacTH, U, OECCIIOPHO, MOXKET CIYKUTh OCHOBOW JIs
JAJIbHENIIETO COBEPILIEHCTBOBAHUS 00EMX MOPOJI KO3.

Metoaosoruss ¥ MeToAbl MCCaAeAOBAHUM. JIJIs1 TOCTHKEHHS MOCTABICHHOM LEIU
ObUIH VICIIOJIB30BaHBI OOULIETPUHSATHIE 300TEXHUYECKHE, MOp(OJIOrHYECKHE,
OMOXUMHUYECKHE, OUOKMHETUYECKHE, CTATUCTUYECKHME M HKOHOMHUYECKHME METOMbI
UCCJIEI0BAHNM, TOAPOOHOE ONMHMCAHHME KOTOPBIX IMPEACTaBICHO B TiaBe «Matepuansl u
METOJbl HcchaeaoBaHui». OOBEKTaMU HCCIEIOBAaHUI SBISUIMCH TOJAOIBITHBIE KO3bI
3aaHEHCKOM M HyOMIICKOM OpOJ MEPBOM U TPEThEW JTAKTALIUH.

JlaGopatopHble ucCiIeI0BaHUsS MPOBOJWIN Ha CEPTU(PUIMPOBAHHOM COBPEMEHHOM
oOopynoBanuu. Jlng pelieHuss IOCTaBICHHBIX 3aJad  HMCIOJb30BaH  KOMILIEKC
BBICOKOTEXHOJIOTMYHOIO  000OpyaoBaHus HayuyHbIX mnompazaenenuiit  ®I'bOY BO
CaparoBckuii 'AY uMm. H.I. BaBusosa.

buomerpuueckas 00paboTka nM(PpoBOro mMarepuana, KOTOPbIA ObUI MOMYYEH HpH
MPOBEICHUH ONBITOB, OCYIIECTBIISUIACH Ha OCHOBE CTATUCTUYECKUX M MAaTEMATHUYECKHX
METOJIOB aHaju3a C MCIoJb30BaHMEM makera mporpamm «Microsoft Office» ¢
ONPENEIIEHNEM JOCTOBEPHOCTH Pa3yinuvi no t-kputepruro CThIOIEHTA NMPU TPEX YPOBHAX
BEPOSITHOCTH.

HOJIO)KCHI/IH, BbIHOCUMBIC Ha 3alIIUTY:

o AKCTEPHEPHO-KOHCTUTYIIMOHATBHBIE OCOOCHHOCTH KO3 Pa3HbIX T'€HOTHUIIOB U
JIAaKTalIlUi;

. MOJIOYHAsI MPOIYKTUBHOCTh KO3 3aaHEHCKOW W HYOHMICKOW TOpOJ pPa3HBIX
JIAaKTalHM;

o MOpPQOJOTUYECKHE U OMOXMMHYECKHE IMOKa3aTeJIM KPOBU IMOJOMBITHBIX KO3

Pa3HBIX JIAKTALWH;
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o M3MEHEHHE XMMHYECKOTO COCTaBa MOJIOKAa KO3 3aaHEHCKONW M HYOUNCKOU
MOPOJ pa3HBIX JAKTAIIMN U €ro KaueCTBEHHbIE XapaKTEPUCTUKN: aMUHOKHUCIIOTHBIM COCTaB,
YKUPHOKHUCIIOTHBIN COCTaB, aKTUBHOCTh (JEPMEHTOB;

o pa3paboTKa TEXHOJOTMM M HCCIEJOBAaHME KAa4eCTBEHHBIX IOKa3aTelel
pa3pabOTaHHOTO KUCIOMOJIOYHOTO MPOAYKTA U3 KO3bETO MOJIOKA;

o SKOHOMHUYECKass 3(PGEKTUBHOCTh MPOU3BOACTBA M TMEpepabOTKU MOJIOKA,
MOJIYYCHHOTO OT KO3 3aaHECHCKON M HYOMHCKOW MTOPOJ] pa3HBIX JIAKTAITUH.

CreneHbp [0CTOBEPHOCTH M amnpodamusi pe3yJbTATOB  HMCCJIeJOBAHUIA.
JI0CTOBEpHOCTh pe3yslbTaToOB O0YCIOBJIEHA JOCTATOYHBIM OOBEMOM 3KCIIEPUMEHTAILHOTO
MaTepuana, MOJYyYeHHOT0 C HCIOJb30BAHUEM BBICOKOMH(OPMATHUBHBIX METOJ/IOB
MCCIIEIOBAHUM C MOJATBEPKICHUEM JAaHHBIX MATEMATUYECKON CTATUCTUKOM.

OcHOBHBIE MaTepHallbl AUCCEPTALMOHHON paOOThl MPEACTaBIEHBI, 0OCYKIEHbI Ha
MEXBY30BCKUX,  MEXIYHapOJHBIX,  BCEPOCCHICKHUX,  HAI[MOHAJIBHBIX,  HAYy4YHO-
MpaKTUYECKUX KOHGEpeHIusIX U KOHKypcax: Bcepoccuiickuii KOHKypC Hay4dHO-
WHHOBALlMOHHBIX padOT CTYAEHTOB, aCHUPAHTOB U MOJIOABIX YUYEHBIX By30B MHHCEIBX034,
(UxeBck, 2023, Pszanb, 2023); xoHdepeHmHs podeccopcKo-MpenoaaBaTeIbCKoro
COCTaBa M aCIMUPAHTOB MO UTOTaM HAayYHO-HCCIIEIOBATEIbCKOM, yueOHO-METOANYECKON U
BocnuTaTebHOM pabothl, (Caparos, 2020, 2021, 2023); Bcepoccuiickas (HanuoHaabHast)
HayyHo-TipakTuueckast koHpepenuus «AlIK Poccun: oOpazoBanue, Hayka, IpOU3BOACTBOY
(ITenza, 2020); MexnyHapoaHas HaydyHO-TIpakTudeckas KoHpepeHuus «lluiiessie
TEXHOJOTUH  OyayulIero: WHHOBallMM B  TNPOU3BOJACTBE M  HepepaboTke
celnbCKOX03siiicTBeHHOM — mpoaykium»  (Ilen3a, 2020); HanuonanbHass  Hay4dHO-
npakTU4Yeckass KOH(pEpeHIUss C MEXIyHapoJIHbIM ydyacThUeM <«ArpapHas Hayka U
MHHOBAIIMOHHOE pAa3BUTHE >KMBOTHOBOJCTBA — OCHOBA 3KOJOIMYECKOM 0€30macHOCTH
npogoBosibeTBUs»  (CapatoB, 2021); koHdepeHus 1O UWTOTaM HAy4yHOH U
POU3BOACTBEHHON paboThl cTyneHToB 3a 2020 roxa, (Caparos, 2021); Bcepoccuiickuii

KOHKYpC Hay4yHbIX paboT «lIpumopurersl m Hay4dHoe oOecleueHHue TOoCyAapCTBEHHOU
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MOJUTHUKH 3710poBoro nutanusi B Poccum» (Open, 2022, 2023); 111 HaunoxnaneHas Hay4HO-
npaktuyeckas — kKoHdepeHnuus — «ToBapoBeleHHE,  TEXHOJOTHUS W JKCIEPTHU3a:
MHHOBAIIMOHHBIC PEUICHUS U TIePCIEeKTUBHI pa3BuTus», (MockBa, 2022); MexayHapoaHas
Hay4HO-TIpakTH4ecKass KoH(epeHuus «VHHOBAIIMOHHBIE TOAXOABl K  Pa3BUTHUIO
YCTOMUYMBBIX arpapHO-MUIIeBbIX cuctem» (Bosrorpam, 2022); 24-s Bcepoccuiickas
arporpoMbIlieHHass BbIcTaBka «3ojotas ocenb — 2022» OpoH3oBas Menanb «3a
pa3paboTKy MHHOBALIMOHHOM TexHoJIoTHH «KOHCTpyHpOBaHUE KOHAUTEPCKUX U3JIEIUI Ha
OCHOBE MPHUPOIAHOTO CBHIPbsl (KO3bE MOJIOKO) JUISl JIIOJEH, CTpajaroluX LETUaKueiD)
(Mockaa, 2022); XI MexnyHapoHas HayyHO-ipakTHueckasi Konpepenuus «IIpodiemsl n
HICPCIICKTUBBI PA3BUTHUS CEIBCKOIO XO3SAHCTBA U CelIbCKUX TeppuTopuit» (Caparos, 2022);
V  Bcepoccuiickass ~ (HauMOHalbHasl)  HAy4YHO-NIpAKTH4YecKass  KOH(pepeHuus  C
MexayHaponueiM  ydactueM «AIIK Poccuu: o0pasoBanue, Hayka, NPOU3BOJCTBOY,
(Caparos, 2022); HaninonanpHasi Hay4dHO-TIpaKTUYECKast KOHGEPEHIIUS ¢ MEXIYHAPOIHBIM
yuyactueM «HanuoHaibHblE TPUOPUTETHI PA3BUTHS aArpONPOMBIIUIEHHOTO KOMILJIEKCay,
(Open0ypr, 2022); MexayHapoaHast HaydHO-TIpakTHYecKkas KoHpepeHus « COBpeMEHHBIC
CroCOOBI TIOBBIIIEHUS TMPOAYKTUBHBIX KAYECTB CEJIbCKOXO3SMCTBEHHBIX JKUBOTHBIX),
(Caparos, 2023); MexayHapoaHasi Hay4dHO-TIPAKTHUYECKas KOH(EPEHIUs, MOCBAIICHHAS
300-netuto PAH «IlepcrieKTUBBI yCTOWYMBOTO Pa3BUTHSL arpapHO-IMHUIIEBBIX CHUCTEM Ha
OCHOBE PAIlMOHAJIILHOTO UCIOJIb30BAHUSI PETUOHAIBHBIX TE€HETUYECKUX M ChIPhEBBIX
pecypcoB», (Bomrorpax, 2023); XII MexayHapoaHas — HaydHO-IIPaKTHYCCKas
koH(pepeHuusa «I[IpoOraembl U NMEPCHEKTUBBI PA3BUTHUS CEIBCKOTO XO3SMCTBA M CEIIbCKUX
tepputopuit»y  (Caparos, 2023); VI Bcepoccuiickas (HalMoHaidbHasi) Hay4YHO-
npakTUdeckass KoHpepeHus ¢ MexxayHapoaabiM yaactuem «AIIK Poccuu: oOpaszoBanue,
Hayka, mpou3BojacTtBo» (CapatoB, 2023). Mudopmamms o Harpagax IpeIcTaBicHa B
npunoxenusix b.1-b.11.

Peanuzanus pe3yabTaroB ucciaegoBanmii. CornacHo pe3yibTaraMm MPOBEICHHBIX

UCCJIEIOBAHUM, OBbUTM pa3paboTaHbl MPEAIOKEHUS MO YIYyYIIeHUIO 3(PQPEeKTUBHOCTU
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IIPOM3BOJICTBA KO3BETO MOJIOKA-ChIPhsl 3aaHEHCKOM W HYOMHCKON MOpOJ, pa3BOAUMBIX B
ycnoBusix Cpennero IloBoskbs. Pesynbrarel anpoOupoBansl U BHenpeHsl B OOO
«3oouentp I'apmonus», mn. IlonuBanoBka, 1. CapatoB. B pe3ynprare Hay4dHBIX
UCCJIEOBAHUM CO3/aHbl KUCJIOMOJIOYHBIE NPOAYKTBI Ha OCHOBE KO3bETO MOJIOKA C
(YHKIIMOHAJIbHBIMU CBOMCTBaMH.

Hy0inkanuu pe3yabTaToB HcciaeaoBanmid. Ilo pesynprataMm wHcciieqoBaHUN
onyonukoBaHO 12 HaydHBIX cTaTeil, KOTOpPbIE OTPaKAlOT OCHOBHOE COJAEpIKaHHUE
JUCCEPTALMKM, U3 HUX 6 cTared — B BEAYUIMX PELEH3UPYEMBIX HAyYHBIX JKypHAJIaX H
M3JaHUsIX, pekoMeH10BaHHbIX BAK PO.

CrpykTypa M 00beM auccepranmu. /(uccepranus BKIIOYAET pa3lenbl: BBEICHUE,
0030p JHTEpaTypbl, MaTepuagbl U METOAbl HCCIEAOBAHMM, PE3yJIbTaThl COOCTBEHHBIX
UCCIIEIOBaHUM, 3aKIIIOYEHHUE, TPEJIOKEHHUs TPOU3BOJCTBY, CIHCOK JUTepaTypsl. PaboTa
u3J0keHa Ha 186 cTpaHuIlax KOMIBIOTEPHOTO TEKCTA, COACPKUT 35 Tabnui, 16 pUCyHKOB,
13 mpunoxxenuii. Ciucok TUTEpaTyphl BKIIOYaeT 273 WMCTOYHUKA, B TOM 4Yucie 66 Ha

HNHOCTPAHHBIX A3BbIKAX.
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1 OB30OP JINTEPATYPbI

1.1 CoBpemMeHHOE COCTOSIHHE PHIHKA KO3bero MoJioka B Poccuu u Mupe, pojb

KO30BO/ICTBA B PellIeHUM MPOA0BOJIHCTBEHHOH MP00.JIeMbl

B Hacrosiiee Bpems B MUpE NMMPOU3BOAMUTCS OKOJIO 19,5 MIIH. TOHH KO3bETO MOJIOKA.
910 2,5% OT MOJIOKa, MOJIYYEHHOTO OT Pa3jIMYHbIX BUIOB XKUBOTHBIX B MUpe. OCHOBHOM
00BEM HTOr0 MPOAYKTA MPOU3BOASAT B JBYX Tpynmax cTpaH: O€IHBIX pa3BUBAIOIIUXCS
(ctpanbr Appuku u MHIUS) U cTpaHaX ¢ pa3BUTOM KyJIbTYpOod MOTpeOieHus (B OCHOBHOM
EBpomna).

ChIpbl ABJISIFOTCS KIJIIOUEBBIM TPOJYKTOM IepepaboTKu Ko3bero Mosoka. OHu
3aHMMAIOT 3HAYMTEIIbHOE MECTO B pallMOHE IHUTAaHMs YelloBeKa OJyiaroiapsi BBICOKOU
IUIICBOM M OMoJIOTHYeCcKOr IeHHOCTH [248]. be30roBopoYHBIM JIMEPOM B 3TOM CEKTOPE
apisierca @panuusi, kotopas npouzBoauT 100 000 ToHH K03bero ceipa. M3 HUX TOJBKO
10% unet Ha sxcniopt. B I'pentun u Micnanuu Takke ecTh TPaAUIIMU MOTPEOICHHUS KO3hETO
Mmosoka. [locnenHsisi, B CBOIO ouepenb, mocTaisieT Bo paHiuio 00110 00BEM KO3bETO
moutoka [45].

PoiHOK chIpOB B Poccuy TMHAMUYHO Pa3BUBAETCS, 3aBIISIIOTCS BCE HOBBIE MPOEKTHI.
[To MHEHUIO PKCIIEPTOB, B JIOJTOCPOUYHON MEPCHEKTUBE KYJIbTypa MOTPEOJCHUSI KO3bUX U
OBEYBHX CHIPOB MOXET JJOCTUTHYTh YPOBHS eBporneickux ctpad (1,5-2%).

MOXHO TakXe BBIICINUTh | OJUTAHINWIO, TOCKOJIBKY B 3TOW CTPAaHE HAy4YUIIUCH
MIPOU3BOJUTH CYXO€ KO3b€ MOJIOKO. W ceruac ero rmocTaBisifOT B TOM YUCIIE HA KUTAUCKUU
PBIHOK, KOTOPBIM B HACTOSIIEE BPEMs IO OIIEHKE SKCIEPTOB MPEACTaBIsAECT COOOM «caMmoe
NEPCHEKTUBHOE HAMIPABJICHUE MTOCTABOK CYXOr0 KO3bETO MOJIOKAY.

B Poccumn 3a 2020-2022 roasl mpousBeneHo mnpuMepHO /40 ThIC. T CBHIPHEBOTO

KO3bET0 MOJIOKa, mpuToM Oonee 90% — ATO HETOBaApHOE MOJIOKO MAaJbIX KPECThSHCKO-
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dbepMepCKUX M JMYHBIX TOJCOOHBIX XO3SIMCTB. TOBapHBIA 00BEM B TOJ, MO OIICHKAM
skcneptoB, paBeH 20-30 Toic. ToHH. [Ipumepno 50% KoO3bero MoJIOKAa HAET Ha
NacTepU3alMIO U TPSIMOM PO3JIUB, OCTaBIIAsCSA YacTh — Ha chipbl. HaOupaeT nmonmyasipHOCTH
MIPOU3BOJICTBO KHCIIOMOJIOYHOM MPOAYKUMH, B NEPBYIO oyepenp, HoryproB. HyxkHO
OTMETHUTb, YTO MPOHU3BOAUTENIM PACCUUTHIBAIOT HA COBPEMEHHBIE TPEHIbl — JIETCKOE U
3I0pOBOE IUTAaHUE, KOTOPbIE «HAOUPAOT 000POTHD) CPEAN HACEIICHHUS.

Kananel mpopax NpOIyKIMM M3 KO3bETO MOJIOKA BECbMa OrpaHUYEHbl. B HuX
BXOJIAT «IOpOTHe» MpoaykTtoBeie cetn («BrkycBumm», «A30yka Bxycay), depmepckue
MarasuHbl, (PUpMEHHAasi PO3HHIIA M HHTEPHET-Mara3uHsl [45].

B Poccun Bcero 10-15 xo3pux ¢epm ¢ morosioBbeM 00Jie€ OJHOUM THICAYM TOJIOB
(«JIyko3», AO «llnem3aBon «Kpacnoozepnoe», OOO «Ko3uil MOJOYHBIA KOMILJIEKC
«Hapexnuuckuinn, OOO «Arpoxonauar Mupssiin» « YI'MK Arpo», «Bomxkckue coIpbi»,
«Jlaktucy, «Ilpunesckoey, «IlymuHckoe MOJIOKO» W Jp.). BOJNBIIMHCTBO M3 HUX UMEET
COOCTBEHHYIO MEpepabOTKY: BBITYCKAIOT CHIPBI, MOJIOKO U HOTYPTHI B pacUeTe Ha pa3BUTUE
PBIHKA JIETCKOTO MUTAHUS.

Ha pucynke 1 cucreMatu3nupoBaHbl U OTPAXKEHBI JAHHBIE MO KJIKOYEBBIM CTpaHaM-
MPOU3BOJIUTENISIM KO3bEro ChIpbeBOro mojioka 3a 2020-2022 ronael. OTMeyaeTcs, 4To B
Nunuu 3a 3TOT mepuoa ero Obulo mpou3BeaeHO mopsaka 19,15 maH T, yto B 25 pa3

OoJbIIe, YEM 32 aHAJIOTUYHBIN nepuoa B Poccun.



B SImaiika

583763
HYap 350232
B Opamimst 2145380
B Typups 1752828
B Cynan 3480192
B Comaim 1107450
B Cupuiickas Apadckas PecriyOnnka 349869
CaynoBckast ApaBust 294624
Poccuiickas ®epepanus 737398
ITakucran 2974000
Owman 345105
B O0bvenuneHHas Pecyonuka Tan3anus 681977
B Huneprnanael (KoponeBcTro) 1240060
B Hurep 1151186
B Mouromnus 435061
B Mekcuka 513683
B Manu 778641
B ManaBu 423799
Maspuranus 326777
B Kurait 696733
B Kenus 791671
B jlemen 234275
B Vcnanus 1525180
W VIpan (Mcnamckas PecryOmnka) 986900
Nunone3us 1094527
B Unaus 19143213
I'penns 1078220
B Cautn L154113
B bypkuna-®daco 394799
Bpazunus 876860
B BaHrnaent F 2501730
B A¢ranucran 353492
Axup 971374
® AnGanms | 243659

Pucynox 1 — I[Ipon3BoacTBO chiporo ko3bero Mojoka, 2020-2022 rr. Mcmounux: cOCTaBACHO aBTOPOM 10 gaHHbIM [220]




OCHOBHOI1 TOTEHIIMAJ PbIHKA KO3bETO MOJIOKA CKPBIT B CETMEHTE THIOAJIEPreHHOM
MOJIOYHOM NPOAYKLIMH [JJIs1 JIE€Te, MOCKOJIbKY 28% wManbllied A0 Toja CTpajaroT
HEMEPEHOCHUMOCTBIO KOPOBBETO MOJIOKA. OHAKO MPAKTUKUA TPUMEHEHUS KO3BEr0 MOJIOKA
1 pekoMeHnanuit Munsapasa B PO noka Her.

['mnoamiepreHHple JAETCKUE CMECU HE CIMIIKOM PacCIHpOCTPAHEHHBINM PBIHOK IO
BCEMY MHPY, 1 OH MOHOIIOJIM3UPOBAH HECKOJIBKUMH KPYIHBIMU Urpokamu. B Poccun 3toT
pBIHOK cocTaBiseT 1,1 Mumnmapna pyOsield, ¥ HaxoAHUTCS IMOJA KOHTPOJEM MHUPOBOIO
maaepa DGC, mnpencrasisitomero 72 depmepckux xossiiictBa B Hooit 3enanaum.
KoMIanusi BBIITYCKAaeT CyXHM€ CMECH M3 KO3bEro Mojioka yxe Oojee 20 JeT U MOoCTaBiseT
ux B 30 ctpan mupa. Konkypent Karbita u3 HunepmannoB ympasnser 25% pblHka U
SBJIIETCSI BTOPHIM MO BEJIMYMHE UTPOKOM Ha MHPOBON apeHe. XOTS PBIHOK HE OYEHb
Pa3BUT, CIIPOC Ha TUIIOATIEPIE€HHBIE AETCKUE CMECU PaCTeT, OCOOCHHO B Pa3BUBAIOIINXCS
CTpaHax. JTO MOXXET MPUBECTH K YBEIMYCHUIO KOHKYPEHIIMH Ha PBIHKE B OJIMKaWIeM
OyayIuiem.

HecmoTtpst Ha MOHOMOJIM3AlIMIO, HUIIA JETCKUX CMECEl OYeHb NMpUBJIEKaTesbHa. B
HacTosllee Bpemsi MpousBoautenu U3 ABcTpasimn v HoBol 3enaHauu pa3BUBAIOTCA,
opueHTupysch Ha Kutaii, rae pacretr notpe0diaeHue KO3bero MoJioka.

JIist KpynmHBIX (pepM C TUIEMEHHBIM MOTOJIOBEEM CYIIECTBEHHBINA JTOMOJIHUTEIBHBIHN
JI0OXOJ MOXXET AaTh MpOJia’ka MJIEMEHHBIX XKUBOTHBIX, MOCKOJBKY KO3bl MPHUBJICKATEIbHBI
s passenenus B K(D)X u JITIX.

Brnactu pernonoB P® akTHBHO NOANEPKUBAIOT KO30BOACTBO. DTO HAMPABICHUE
celyac MOMyJsIpHO JUIsl TOCYAApCTBEHHOM MOJAEPKKH CEMENHBIX (pepM M mporpamMm st
HayuHaoWuX QepmepoB. boriee KpynHble XO35HCTBA TakKe HMEIOT BO3MOKHOCTD
MOJIYYMTh OT OPT'aHOB BJIACTH BO3MEIICHHE YacTH 3aTpar [46].

Oco00EeHHO aKTyaJbHBIM B HACTOSIIEEC BpEeMs SIBISIETCS IMEPEX0J]] Ha OpraHu4ecKoe
MIPOU3BOJICTBO MPOAYKTOB MHUTAHUS W3 KO3bETO MoJIOKa. ABTOpHI [173] «mpemnaraior B

Ka4yeCTBE OJHOM M3 BO3MOXKHOCTEU pACIIMPEHUsI AaCCOPTUMEHTA OPTAaHUYECKON MOJIOYHOMN
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OPOAYKIMHM YBETUYECHHUE JI0JIM MOJOYHBIX MPOAYKTOB, BBIPA0ATHIBAEMBIX M3 KO3bETO
MOJIOKa.

AHaIUTUKH CUUTAIOT, YTO POCT YHUCIA JIFOJEH, 3a00TAIMXCA O CBOEM 3/10POBBE B
nocyenHee Bpemsi, OyeT cnocoOCcTBOBaTh POCTY PhIHKA KO3bero Mosioka. CuMTaercs, 4To
ATO MOJIOKO JIETYE YCBAaUBAETCA OPTaHU3MOM, OOraTo KUPHBIMHU KUCIOTAMH U KaJIbLIUEM, a
TaK)K€ HMMEET CBOMCTBA, Hanboyiee CXO0XKHE C KEHCKHMM MOJIOKOM. DJTO CTUMYJIHPYET
pPa3BUTHE OTPACIU MO MPOU3BOJCTBY CYXHX MOJIOYHBIX CMECEH, MpelHa3HAYeHHbIX IS
neTckoro nutanus [99].

Hampumep, «Bubsy, kpynHelimmii B ABCTpaluy MPOU3BOAUTENDb KO3bEr0 MOJIOKA JIJIS
JeTed M B3pOCIBIX, COOOIIMI O pOCTe BajloBOM mNpuObuiM Ha 56% IO CpPaBHEHHIO C
aQHAJIOTMYHBIM IEPUOJOM IMPOLUIOTO roaa Bo BropoMm ksaptasie 2021 roma m Ha 8% Mo
CPaBHEHHIO C IIPeAbIAyIIMM KBapTajioM. Ha oCHOBHOM peIHKE KommaHuu, B Kwurae, poct
BCEU JIMHEWKU TOBApOB ISl nerer coctaBmil 48%, a miia B3pocibix — 65%. drarmaHckas
muaus «Bubs Infant Formula» Beipocia Ha kuTaiickoM pbiHKe Ha 272% 3a TOT K€ TIEPHUOJT
[99].

Ha ¢oHe pacTymiux pbIHOYHBIX NEPCHEKTUB OTAEJIbHBIE CTPaHbl HAMEPEHHO
NOAJIEP>KUBAIOT TMPOU3BOAUTENEH Ko3bero Mojoka. lloatomy mnpasutensctBo WHauu
npenocrapisier cyocuauio B pasmepe 25-30% oT o0miel CTOMMOCTH KO3bei (hepMBI.
EBponapinaMeHT Takke BBIAEISAET TPOU3BOAUTEISM CIIELIMATIBHBIN «IaKeT» TOCIOAIEPKKU
[99].

B pernonansHom paspesze CeBepHass AMEpHKa CUUTAETCA KPYNHEWIIHM PBIHKOM,
YTO OOYCIIOBJIEHO PACTYUIMM CIIPOCOM Ha MPOIYKTHI M3 KO3bErO MOJIOKAa B PETHOHE.
O>xupaercs, YTO POCT HACEIEHUS, SKOHOMUYECKHI POCT U YBEJIIMYEHUE IKCIIOPTA KO3BETO
MOJIOKA Ha MEXIYHAPOJHBIN PHIHOK OYyT CIOCOOCTBOBATH POCTY PHIHKA KO3bETO MOJIOKA
B A3uaTcko-THXOOKEaHCKOM pEeruoHe. AHAIMTUKHU CYUTAIOT, 4To K 2026 romy oH Oynmer

pactu Ha 5,8% €XKEToJIHO.
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B 10 ke Bpemst crepkuBaromuMu (hakTopaMu PhIHKA SKCIEPTHl CYMTAIOT BHICOKYIO
ce0eCTOMMOCTh MPOAYKIIMH U, KaK CJIEJACTBUE, BHICOKYIO CTOUMOCTh KOHEYHOTO MPOIYKTa,
a Takke HEMAJOBAXKHBIM 37E€Ch SBIIACTCS TEPEXOJ] MOTPEOUTENNe Ha aabTEPHATHBBI U3
PacTUTEILHOTO ChIpbs [99].

ITo nanubiM COIO3MOJIOKO, PBIHOK KO3bero MoJioka 3aHumaer 0,8% ot oOmiei
kateropuu mMojoka. [Toronosse k03 Ha Hayano 2021 roga coctaBuiio 1874,9 Thic. roi., 4yTo
Ha 5,4% wMenbiie nponuioro roxaa. Ilo xareropusim xo3siictB B CXO conepxutca 130.4
ThIC. TOJ. (-5,8% Kk mpouuiomy roay), B K(®)X u UITl — 252,7 Teic. TOon (-13%), B
xo3siicTBax Hacenenus — 1491,7 Teic. roi. (-2,7%) [104].

Kax ormeuator ['notoBa U.A., Epodeea H.A., OBcaunukona ['.B., Bacunenko B.B.
[39]: «...CeBepo-3anaansii, LlenTpanbubiii, LlenTpanbao-UepHo3eMHusbli, Boaro-Bsarckuii
n CeBepo-KaBka3ckuii »skoHOMUYECKHME 30HBI PoccuM TpaJUIIMOHHO CUWUTAIOTCS
OCHOBHBIMU paliOHaMHU pacHpoCTpaHEHUs: MOJOYHBIX Kko3. PecmyOnuku Mapuit O,
bamkoprocran, u TaTtapcran, a Takxke Kpas Antaickuii, KpacHomapckuii m obiactu
CeepayioBckas u HoBocuOupckas MOryT ObITh BKJIFOUEHBI B CTUCOK PETMOHOB C PACTYIIUM
KOJMYECTBOM KO3». OJHAKO, PBHIHOK MEepepadOTaHHOTO KO3bETr0 MOJIOKAa HAXOJWUTCS B
HayaJbHOM CTAaJIUU PAa3BUTHS, TIOTOMY UTO €0 MPOU3BOJICTBEHHBIE MOITHOCTH COCTABIISIOT
menee 1% ot obmero o0bEMa pbiHKa MOJIOKA U MOJIOYHBIX MPOAYKTOB, T.€. OKOJO 2-2,5
THIC. TOHH B TOJl. PEIHOK Takke He SBISETCS KOHKYPEHTOCIIOCOOHBIM, MOCKOJBKY OKOJIO
80% pbIHKA NMPUHAIEKUT TPEM OCHOBHBIM IMMOCTaBIIMKaM. «Maprapera», TOpropas Mapka
«Pycckoro Moiokay, 3aHIMaeT JTUIUPYIONTYIO IMO3UIINI0, COCTaBIIsAsI 0Koyo 40% ot o0mux
NpoJiaX B HATypaJlbHOM OSKBUBalieHTe. «Yucrtas nuHUS» U €€ OJHOMMEHHBIM OpeH[
3aHUMAIOT BTOpOoe MecTo. OTMETHUM, YTO JOBEPHE K 3TOW KOMIIAHUU B MOCJICIHUE TOJIbI
MOCTOSIHHO PACTET cpeau NnoTpeduteneil. Tpoilky OCHOBHBIX 3apyOeKHBIX MOCTABIIHMKOB
3ambikaeT koMmanus «Jlaktunuc UaTepHAIIIHMY, TpeacTaBieHHas (PPaHIly3CKUM OpeHIOM

«IIpe3unienT», oJHaKo, €e J0Js Ha PhIHKE HE TaK BEJIWKa, KaK Y POCCHUHCKMX KOMITAaHUI

[98].
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1.2 XapakTepHble 0cO0€HHOCTH KO3 32aHEHCKOH M HyOuiicKkoii mopoa

Ko3bl 3aaHEHCKOI MOpOJBI CUMTAKOTCS BBICOKONMPOAYKTHUBHBIMU. OTH >KHBOTHBIE,
CHOCOOHBIE JlaBaTh J0 & JIUTPOB MOJIOKA B CYTKH, MOTYT CTaTb OCHOBOM
BBICOKOPEHTA0ENbHON MOJIOUHON (epmbl. OHU LEHATCS 3a CBOIO HENPUXOTJIMBOCTh U
JOOpOYIIKE O OTHOIIEHUIO K YEIOBEKY (PUCYHOK 2).

3aaHEHCKUE KO3bl POJOM M3 «MOJIoUHOro kpas» — IlIBelmapckux Anbm. Ilopona
IIOJIy4YMJla CBOE Ha3BaHME OT KOMMYHBI B IIIBelinapum, pacronararomencs Ha ro-3amnajue
kanTtoHa bepH. IlompoOHON pomOCTIOBHON MOpOJa HE HMMEET — KUBOTHBIC BBIBEIICHBI
HapoaHoM cenekuued B 19 Beke. Tak Ha3zpIBaeMble «CEJIEKLIMOHEPHD» OBUIM MPOCTHIMU
NacTyXaMH, MacylllUMH CKOT B MIBEULAPCKUX AJbIax. DTU KO3bl, IPHUBJIEKAsk 3aBOJUMKOB

CBOMM BBICOKHMM YPOBHCM MOJIOYHOU IMPOAYKTUBHOCTH, IJOBOJIBHO 6I)ICTpO IIOJIYYHIIN

PaCIIpOCTPpaHCHUC 110 BCCMY MHUDPY.

Pucynok 2 — 3aaneHckas nopoja
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IlepBble peacTaBUTENN 3aaHEHCKOM NOPOABI ossBMIIMCH B Poccniickon Mmnepun B
Hauvasne 20 Beka. [lapTus 3aBe3eHHBIX K03 cocTosia Bcero u3 20 ocodei, HO UMEHHO C HUX
Y HAYMHAETCS UCTOPHS 3aaHEHCKOU 1opoasl B Poccun.

OnHOM M3 BaXKHEHIIMX OCOOEHHOCTEM >KUBOTHBIX JTAHHOW IMOPOABI SIBISETCS HUX
OTJMYHAs AaKKIMMaTU3allMOHHAs CIOCOOHOCTh — 3aaHEHCKHE KO3bl C JIETKOCTBIO
aalTUPYIOTCSA K JKU3HH B pa3HBIX perruoHax Poccum u 6nmmxHero 3apyoexnbs. B ocHoBHOM
UX pa3BoOAAT Ha tore u 3amane P, HO MOXHO BBIpAlIMBaTBL U Ha CEBEPE — IJIABHOE —
o0ecnieunTh UM TPABUIBHBIA YXOJ U COJEp)KaHHEe. DJTa MOopoja TakkKe MOIMyJsipHa B
Monnose u benapycu.

BBICOKOTIPOTyKTUBHYIO MOJIOYHYIO OCOOb CIELMANIMCT Cpa3y OIpPEeAeauT o
DKCTEPLEPY 3AaaHEHCKUX KO3. OTHU JKUBOTHBIE II0 CBOMM pa3MepaM IPaKTHYECKU
COOTBETCTBYIOT MJICAIbHBIM, ATAJIOHHBIM IIapaMeTpaM — UMEIOT OeIyl0 MacTh, 00JadatoT
KPENKUM  KOCTAKOM, IpOMOPLMOHANBHBIM  TEJIOCIOXKEHHEM, Kak M  [0j00aer
BBICOKOIIPOAYKTUBHBIM MOJIOYHBIM KO3aM. [IJTOTHBIM THI KOHCTUTYLIMU y KO3 3aaHEHCKOU
IIOPOJBI SABJIIETCA BEAYIIMM. PEIKO BCTpPEYaroTCs »XUBOTHBIE, Y KOTOPBIX Ha KOXKHOM
MOKPOBE T'0JIOBBI, VIIIEH U BBIMEHH MOXHO OOHAPY>XUTh MUTMEHTHbBIE MATHBIIIKH YEPHOTO
ugsera. [Io craHmapTy nmoponbl Takue r€eHETUYECKUE OTKIOHEHUS BIIOJIHE JOIYCTUMBI U HE
BJIMSIFOT Ha OOIIYO OIICHKY KOHCTUTYIIMOHHBIX mapameTpoB [196].

3aaHeHCKHEe KO3bl — KOMOJIbIE. B MX BHEIIHEM BUI€ HET «TPYOOCTH) UM MPU3HAKOB
MaccuBHOCTU. OHHM 00JaJalOT CHJIBHBIM, OTJIMYHO pA3BUTHIM TEJIOM M  XOPOIIO
copMHPOBaHHBIM KOCTAKOM. K 0COOEHHOCTSIM 3KCTEphepa 3aaHEHCKUX KO3 OTHOCSTCS:
IIMPOKOE, YMJIMHEHHOE TYJIOBUIE; KpAacuBas W YTOHYEHHAs TOJOBa, y3Kas MOP.Ia;
POAOTOBaThIE YIIM, CTOSIYME, CJErka HAKJIOHEHBI B OJIHY CTOPOHY; ClIabopa3BUTHIC
MBIIIILBI Oesiep; 00MbIIOe BbIMS IPYLIEBUIHON (POPMBI; XOPOILO Pa3BUThIE COCKHU; KOIBITA
CBETJIO-KEJITOTO LIBETA.

B mnpomom Beke 3aaHeHCKas MOpoAa KO3 BBIACIAIACH CBOMM OEIIOCHEKHBIM

OKpaCcoM H 6e3p0rocmo, TaK KaK 3aBOJYMKH CUHUTAJIM, 4YTO HAJIWYUE POIOB MOKCT
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MIPUBECTU K TPaBMaM U O€CTIOPOTHOCTH Y KUBOTHOTO. OTHAKO CENEKIIMOHEPHI BBISICHUIIH,
4TO pa3BEJCHHUE TOJIBKO OE3pOTUX JKUBOTHBIX MOXKET TMPHUBECTH K OECIUIONUI0 |
repMadpoaUTU3MY y TTOTOMCTBA. B HacTrosimee Bpemsi, 4TOObI M30€kKaTh 3TOr0, MHOTHE
(dbepMephl OCTaBISAIOT CBOMX JKMBOTHBIX C POraMH M MPHUOETraroT K MPHKUTAHUIO POTOB Y
HOBOPOXKICHHBIX KO3JISIT, 4TOOBI 001er4nTh yX0/ 3a HuMH. [lo manasiM CanHukoBa M.1O.
(2010), porateie k03/IATa OYCHD YaCTO 3aCTPEBAIOT B KOPMYIIKAX, HAHOCSIT PaHEHUS JPYT
JPyTy, 9TO B IIEJIOM BJICYET 3a cO00i OoJbINe SKoHOMUYeckre orepu. Ho co BpeMeHeM
CTaHJApTHl TpeTeprenu u3MeHeHus. Ha ceropsmuuii neHp Tonbko 65% ocobeit
00J1a1atoT Mpu3HaKoM Komostoctu [149].

Heo6xoaumMo 0TMETUTD, YTO OJTHOM U3 XapaKTePHBIX OCOOCHHOCTEN 3aaHEHCKUX KO3
SBIISIETCSL MX KHUBas Macca. Y K03 €€ MUHMMaJIbHOE 3HAYCHHE COCTABIIAET 55 KT, a KO3IBI
HAMHOTO KPYIHEE U MOTYT JOCTUTaTh KMBOW macchl B 80 kr. Mcxons u3 npuBenEHHBIX
noKasatelield, Hy>)KHO ClIeJIaTh aKIIeHT Ha TOM, YTO 3TH KO3bl CPEJU MOJIOUHBIX MOPOJ KO3
00J1ajatl0T caMOM BBICOKOM Maccoil. Macca HOBOPOXKAEHHBIX KO3JST (KO30UKH/KO3JISITA)
cocraBisieT 3,5/4,5 kr, a 2-xmecsunbix — 9-10/11-12 kr. ToT (akT, 4TO OT POKIACHUSI U 10
HACTYIUICHHSI JIBYX MECSIEB OHHM TaK OBICTPO HAOWpAlOT BEC, MO3BOJSET OTHECTU ITY
nopoAy K ckopocnensiM. [Ipupoct 3a cytku coctaiser 160 r. YcpeaHeHHbIE JaHHbBIE 110
OCHOBHBIM ITPOMEpaM 3aaHEHCKUX KO3 MpUBEEHBI B TabmuIe 1.

Ta6nuna 1 — KoHCTUTYIIMOHHBIE OCOOCHHOCTH 3aaHEHCKUX KO3

Crratu Tena [TonoBo3penbie Tpynmbl

Kosnr Koznnr
JlyimHa Tyn0BHINA, CM 82 84
BricoTa B X0nKe, cM 75 84
O06xBar rpyu, cM 83 94
BricoTa B kpectue, cM 76 81,7
[upuna rpyan, cMm 17 20,5
[[Iupuna 3ana, cm 16,5 175
’Kupas macca, Kr 45-55 70-80

3aaHEHCKHE KO3BI, KaK OTMEYaJOCh BBIIIC, 00JaJal0OT BBICOKOH MOJIOUHOM

npoAyKTUBHOCTHIO. [locie nepBoro okota aatoT A0 700 mutpoB mosioka B rof. [lpu stom
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3aaHEHCKUE KO3bl OTJIMYAIOTCS BBICOKOHM II0AOBUTOCTHIO: OT 100 ronos nosyvaror 180-
250 k031T. OHM UMEIOT JJIUTENbHBIN NEPUOJ JIAKTAIUN — 3aaHEHCKHUE KO3bI JAIOT MOJIOKO
11 mecsueB B rogy. MOJIOKO 3THUX KUBOTHBIX OTMEYAETCA BBICOKOM >KUPHOCTHIO. Kpome
BCEr0 MPOYEro, 3aaHEHCKUE KO3bl 00JIaJJal0T BHICOKMMH aJalTUBHBIMU CIIOCOOHOCTSIMH.
Wx MOXHO BbITIacaTh Ha JIOOOM BHJIe penibeda, B TOM YHCIIE U CI0KHOM, T.€. B YCIOBHSIX
rop, B OBparax u T.n. FIcXozs u3 BBIIEU3II0)KEHHOT0, MOYXHO YTBEPXKAAaTh, UTO 3aaHEHCKHE
KO3bI SIBIIFOTCS NMPEKPACHBIM IIJIEMEHHBIM MAaTEPUATIOM JUIS YIYUIIEHUS Y APYTUX MOPOJ
TaKOro0 Ba)KHOI'O Ka4eCTBa, KAK MOJIOYHAsl IPOYKTUBHOCTb.

DTaJOHOM MOJIOYHOW NPOAYKTHBHOCTH SIBJISIETCS MOJIOKO 3aaHEHCKHX KO03. OHO
o0nazaeT MNpeKpacHbIMHM KadyecTBaMHU, B TOM 4YHUCJIE BKYCOBBIMH, TaK Kak B HEM
OTCYTCTBYIOT NOCTOpOHHME 3amaxu. Ero xupHocth coctaBisier oT 3,5 nmo 4,0%.
Cpennecyrounslii yaoi — 3,5 nutpa. Ko3be MOJIOKO MpencTaBiIsieTcs] U1ealbHbIM ChIPhEM
JUISI IPOU3BOJICTBA TAKUX BAYKHBIX IMPOJYKTOB ITUTAaHUA, KAK TBOPOT, CBIP U MACJIO.

[Ipon3BOACTBO MOJIOKA, HECOMHEHHO, 3aBUCUT OT KauecTBa KOPMOB U YCJIOBHIA
conepxkanus. CpenHerooBele HaJOM MOJOKAa y 33aaHEHCKOM mopoasl ko3 B Poccun
cocraBisitor mopsiaka /00 n/rom. Ilpw  coOTBETCTBYIOIEM HCATBHBIM  YCIOBHSIM
COJIEp)KaHUM, a TAK)KE YCHUIEHHOM, OTBEYAOIIEM BBICOKUM TPEOOBAHMSM IO KOJIUYECTBY
OTJIaY¥ ¥ Ka4eCTBa MOJIOKa, KOPMOBOM paIlMOHE, 3aaHEHCKHE KO3bl MOTYT naBaTh 10 1200
JUTPOB MOJIOKA B TOJ. YCTaHOBJICHHBIM 3aaHeHCKOW nopojou B IlIBeiapumn pexopn mo
ya010 3a rof cocrasiser 3507 n/rog.

Mosio4Hy0 NpPOAYKTUBHOCTH NPHUHITO PACCUUTHIBATH HA OCHOBE €XXETOJHBIX
okoToB. lIlepen wux HacTymjieHHeM O0O0BbEMBbI MOJOKAa CHUXaKTCSA. MolouHas
IPOAYKTUBHOCTh KO3 SIBJIIETCSI TAaKUM KpHUTEpUEM, KOTOPBI HMMEET TEHAEHUUIO K
YBEJIMYECHHUIO C TMOCJIEAYIOIMMUA OKOTaMH Y JKMBOTHOTO. MakcUMallbHblE MO BEJTUYHMHE
yIOU OTMEYAroTCs, KaK IMPaBHIIO, IOCIE YETBEPTOrO OKOTA. 3a 3TOT NEPHOJ yHAETCA
HaJouTh 10 1500 TuTpoB KO3bETO MOJIOKA. Bec MoJioka, MOIy4YEeHHOTr0 3a rOJI0BOM HAJI0M,

B 20 pa3 npeBhIIIAcT KUBYIO MAcCy CaMoro >KUBOTHOTO [194].
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B Hacrosimee BpeMss HYOMMCKMX KO3 pa3BOAAT KaKk B CIEHUATHU3MPOBAHHBIX
XO034MCTBAX 110 COXPAHEHUIO U BOCIIPOU3BOJCTBY IOT0JIOBbs, TaK U B JUYHBIX XO3AUCTBAX

cTpaHbl (PUCYHOK 3).

Pucynok 3 — HyOwuiickas mopoaa

Ecte MHeHWe, 4TO KO3bl HYOHMICKON MOpPOABI OOMTANM HEMOJANIeKy OT JPEBHUX
moaen enie nopsaka 9,5 Teicau ner Hazaa. VX Ha3BaHME NPOUCXOAUT OT UX MECTa
npoxuBaHus, a UMeHHO — HyOuiickas nmycteins Cynana. B cpenneBekoBbe (ppaHiry3ckue
UCCJIeI0BATEN CMOIIM cOOpaTh OJJHU U3 MEPBBIX AAHHBIX O MOPOJE. A BOT COBPEMEHHbBIE
npeacTaBuTeNN ObUIN BhIBEEHBI TT03xke (KoHell 19 Beka) B BenmkoOpuranuu. [1o qanubIM
CannukoBa M.IO. m np. (2021), myOwmiickas mopoda BO3HHUKIA 3a CYET CJIOKHOTO

BOCIIPOU3BOAUTCIIbHOI'O CKPCIIMBAHUA MCCTHBIX KO3 aHTJIMHACKON CCICKOMHU C KO3JIaMH,
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KOTOphle ObutM 3aBe3eHbl M3 Adpuku W MHauu. 3a OCHOBY CeNEKIMOHEpPHI B3SUIH
Pa3HOBHUJIHOCTH a0OpUTEHHBIX HyOuiIeB u3 Adpuku, A3uu (ABE pa3HOBUIHOCTH
JKUBOTHBIX C BHUCSYMMHU ymiamMud u3 MHauu, OIMKHEBOCTOUYHBIE MOponbl) U EBpombl
(mBeiiapckue ko3bl). COOTBETCTBEHHO, YK€ BO BTOpoH mojoBuHe 20-r0 Beka 3Ta nmopojia
3apEeKOMEHJIoBajla ce0si M TOJydWsa JOBOJIbHO IIMPOKOE pacinpoCTpaHEHUE Cpenu
MHOKeCTBa (epMepckux xo3sicTB [105]. B Hacrosmiee BpeMs HMEHHO STHX KHBOTHBIX
HA3bIBAIOT HYOUNUCKUMU WIIA aHTJIO-HYOUMCKUMU.

B 1896 romy mopoma Oblia 3aperucTpupoBaHa, W B Hadaie 20 Beka KO3 CTajau
Pa3BOAUTH B AMEpHKE, ylydlllas UX BHEIIHUE U MPOAYKTUBHbIC KauecTBa. [lomynsipHOCTh
HYyOUICKUX KO3 pociia, HO TOJbKO B 1999 rogy Ha HuX oOpaTWIM BHUMaHUE POCCUMCKUE
3aBoAUMKU. OTeuecTBEeHHbIE (hepMbl HAyalM 3aBO3UTH >KUBOTHBIX U3 AMEPUKH, TaK Kak
TaM «COOUPATHCHY JTYUIINE MPEICTABUTEIN ITOU MOPOIBI.

Buemnuii Bus1 HyOUHCKUX KO3 OTJIMYAETCS OT MPUBBIYHBIX B HaIllEH CTpaHe MOPOJ.
[lepBoe, uTo Opocaerca B IUlaza — ATO JUIMHHBIE YIIHW, CBHUCAIOIIME HHKE MOP/IbI
YKUBOTHOTO, U SIpKHil Okpac. OH MOKET ObITh HECKOJIBKUX BUOB.

MacTp KO3 4YacTo ImecTpas, MU TaKue «IK3EMIUISIPbDY BBIMJISIAAT OCOOEHHO
npe3eHTabenbHo. CTaHaapT MOPOJIbl MPU3HAET MEruil, THeAO0U, Oesbli, 0e10-KOPUYHEBBIN
U JIpyThe€ MacTu. JTO JOKa3bIBAC€T, YTO HYOWMWCKHE KO3bl OTJIMYAIOTCS YPE3BBIYAITHO
pa3HoOOpa3HOM OKpackod cBoero IepctHoro mokpoBa [105]. Pacmosnokenue mnsTeH
npuoOpeTaeT HEOOBIYHYI0 KOHGUTYpAIMI0 B CaMbIX HEOXXKHUJAHHBIX COYETAHMSX
(KOpUYHEBBIN C YEPHBIMU U O€JIBIMH BKpAIJICHUSIMHU, BIUIOTH JI0 JIEOMApJ0BOro okpaca). B
OCHOBHOM KO3bl HyOMICKOM OPOABI IBYXIIBETHBIE, HO OBIBAET, UYTO B MAaCTH BCTPEUAIOTCS
cpa3y Tpu IBeTa. YacTo MOKHO YBHUJACTh JKMBOTHBIX, IIEPCTh KOTOPBIX 0OJAmaeT SIPKO-
BBIPOKEHHBIM IOKOJIAIHBIM I[BETOM C TEMHOM MOJIOCON Ha cnuHe. B cooTBeTcTBHE CO

CTaHAApPTOM IIOPOJbLI KOXKa Yy Hy6HﬁCKHX KO3 TOXC UMCCT TCMHBIC OTTCHKH — YCPHAad WJIN

cepas [85].
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HyOwuiickyio mopoay OTHOCST K HampaBJIECHUIO MSICOMOJIOYHOM MPOIYKTUBHOCTH, HO
npeobnaganre UAET B CTOPOHY MOJIOYHOTO. OHHM OTIMYAIOTCS KPYIMHBIMH pa3Mepamu: JI0
80 cM B xomake ko03bl, 85-90 — ko3mbl. JKuBas macca »kuBoTHbIX gocturaet 80-100 xr, XoTs
cpeanue nmokaszarenu — 60-80 kr [140].

HecmoTpss Ha MacCHBHOCTh, HYyOWICKHE KO3bl HMEIOT CTPOWMHBIC, CHJIbHBIC |
NPOTIOPIIMOHANIFHBIE HOTH, JJIUHHOE W Y3KOE€ TYJIOBHINE, TOHKYIO micr0. [laHHBIE MO

OCHOBHBIM ITpOMepaM HyOMMCKUX KO3 MIPEICTaBIICHbI B Ta0IULIE 2.

Tabnuua 2. [Ipomepsl cTaTelt Tena K03 HyOUHCKOM MOPOIbI

Crrami Tera [TonoBo3pesnbie TpynIbI
Ko3zsl Ko3zmsl
JlnuHa TynoBuia, cM 92 96
BricoTa B X0JIKE, CM 80 100
OO6xBar rpyau, cM 85 98
BricoTa B kpecTiie, cm 75 88
lupuna rpyau, cMm 35 40
[[InprHa CIIUHBI, CM 35 52
JKusas macca, Kr 54 80

OTnnYuTeNbHBIE SKCTEPhEPHBIE OCOOCHHOCTH OHU YHACIEAOBAIN OT CBOUX JIPEBHUX
NpEeIKOoB — a(pUKaHCKUX KO3, KOTOPBIX MECTHbIE KUTEJIH Pa3BOJAMIM B IyCTBIHHBIX
paitonax HyOuu (310 Gosbinas uctopuueckas oomactb CeBepHoil APpuku, BKITIOYAIOIIAS
HyOuiickyto myCcThIHIO Ha TEppUTOpUH coBpeMeHHOro CynaHa). DTH IpEeBHUE JOMAIHHE
KO3bl OBLITM IpUpYyUYeHbI YesioBekoM 7500 sieT 10 H.3.

I[ToMUMO JUIMHHBIX BHCSYMX YILIEW, JXKUBOTHBIE TAK)KE OTIMYAKOTCS HHTEPECHBIM
IyrooOpa3HbIM  («pUMCKUM») TpoduieM: uMeercs ropOMHKa Ha MOpPHAE, TSHKEIble
HaJ0pOBHBIE AYTM UM MacCUBHBINA 7100. CaMiibl 001a1al0T JUIMHHBIMU TOHKMMH pOTaMH, a
CaMKH Yalle BCEro KOMOJIbIE.

VY HyOMICKHX KO3, KaK MPaBUIIO, Kapue ria3a. Peako BcTpedaroTcss ocoOu ¢ cepbiMu

WU 3CJICHBIMH TIa3aMH. bopojika, eciu oHa M ecTh, TO HeOombimas. IllepcTs rmankas,
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XBOCT IMYIIUCTBIA, KOPOTKUNA. BbIMS y KO3 IBYAOJIBHOE, KaK MPaBUIIO, OOJBIIOE, COCKU
BBITSIHYTBIC.

HyOwulickue Ko03bl OTIMYAIOTCA KampHU3HBIM TEMIIEPAMEHTOM: OHH MOTYT OBITh
TMIIEPAKTUBHBIMM, WJIM HA0OOpOT, TUXMMH M CIHOKOHWHBIMH. Bce 3aBUCHUT OT ycioBUM
COJICpKaHUS U MX MHAMBUAYAJIBbHOCTH. He mepeHocsAT cocencTBO APYruX >KMBOTHBIX U
JaXke KO3 Ipyrux nopon. HexxenarenpHas KOMIIaHHS POBOLUPYET y HUX arpeccuro. [Ipu
BU/JIC HE3HAKOMIIA HyOUMNIIbI pearupyroT Ha HEro TPOMKUM OJIETHUEM.

HyOwuiickass mopojga cuyuTaeTcss YHHUBEpPCAIbHOM, T.K. OHa UMEET XOpPOIINe
pe3yabpTaThl, Kak W [0 MOJIOYHOM IPOAYKTUBHOCTH, Tak M MO MsicHOM. [locnennee
HalpaBJICHUE B Halllel CTpaHEe MEHee IOIyJIIpHO, MO3TOMY (epMepsl B OCHOBHOM
aKkIeHTUpYIoTCa Ha ux Hagou. Kosa maktupyer npumepHo 300 nuer B rony. Jlakranus
HAYMHAETCS IIOCJIE TOSBJICHUS Y HUX NEPBOrO OKOTA M KOJIMYECTBO MOJIOKA C Ka)IbIM
NOCIEAYIOIUM yBenuuuBaercs. B cpennem HyOwuiickue Ko3bl AaroT 10 3-3,5 JIuTpoB
MOJIOKA B JIeHb. E’KE€roHO BBIXOAUT OKOJIO TOHHBI OYEHb MOJIE3HOTO IIPOIYKTA.

CpenHsist )KUPHOCTb MOJIOKa cocTaBisieT 4,5%, HO y HEKOTOPhIX 0co0el KUPHOCTD
nocturaet 6%. MoJjioko uMeeT JOCTaTOUYHO BBICOKUM MpoIeHT Oenka — 3,7%. Nx moiioko
HE HMEET OTJIMYMUTENIBHOTO KO3BEro 3araxa, KOTOpPbIM TaK HE HPABUTCS MHOTUM
NOTPEeOUTENSIM, HAMPOTHUB, UMEET MPEBOCXOJHBIM OpPEXOBO-CIMBOYHBIM BKyC. [Ipomykt
MOJXOJMT JJIsl POU3BOJICTBA CHIPOB AIIUTHBIX COPTOB, HOTYPTOB Kak 0e3 100aBOK, Tak U C
pa3IMYHBIMM MULIEBBIMU JOOABKAMH, a TaKXKe TBOPOra.

Korma XuBOTHBIE HE MPOM3BOAAT JOCTATOYHOTO KOJWYECTBA MOJIOKA, HX
OTKapMJIMBatOT Ha Msco. HyOwuiinpl ObICTpO HaOuparOT Bec, a y HMX Msca TaKke
OTCYTCTBYET CHEIM(PUUECKHI 3amax, OHO COYHOE U BKYCHOE BHE 3aBUCUMOCTH OT CHoco0a
320051, UMEET BBICOKYIO NHUIIEBYIO IEHHOCTb. JTO OTIWYHBIA AUETUYECKUH NPOAYKT,

MOAXOAUT TAKIKC IJIA IIPUIOTOBJICHUA MsCA HA I'PUJIC W ITAIIJIbIKA.
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Brixoa MsACHOM NpOIyKIHH C KO3 JOCTATOYHO BBICOK: OT OJIHOTO YKUBOTHOT'O MOKHO
nosyuuTh 10 90 Kr msca. OCHOBHOM Tpynmoil ajisi yoosi Ciy>kKaT B3pOCible YIUTaHHBIC

KUBOTHEBIE [78].

1.3 Bausinue pa3jiu4HbIX (aKTOPOB HA MPOU3BOACTBO MOJIOKA KO3 M €0

KaY€CTBCHHbBIC XapPaKTCPUCTUKHU

B coBpemMeHHOM MHpe >KMBOTHOBOJCTBO Pa3BUBAETCA IOCIEAOBATENbHO, TO €CTh
YBEIMYHUBAETCS MPOU3BOJCTBO MPOIYKIUHU, OCBAUBAIOTCS MPOTrPECCUBHBIE TEXHOJOTHMU H
MOBBIIIAETCA TPOAYKTUBHOCTh JKMBOTHBIX. MOJOYHOE CKOTOBOJICTBO, B YacCTHOCTHU
KO30BOJICTBO, 3aHMMAeT BENyIllee MECTO B arponpOMBIIUIEHHOM KoMiuiekce Poccuu, u
YPOBEHb €T0 Pa3BUTHUSA ABJISIETCS OJHUM W3 MHIAUKATOPOB IIPOJIOBOJILCTBEHHOI'O IOCTAaTKA U
HKOHOMUYECKOM CTa0MIBHOCTH B oOmiecTBe. B CBs3M C 3TUM 3Hau€HUE MOJIOUHOTO
CKOTOBOJICTBA U BBICOKAasi CTENEHb IPOJIOBOJILCTBEHHON 3aBUCHUMOCTU OT €BPOIEHCKHUX
CTpaH, OBICTPOE €ro pa3BUTHE MPU3HAHO OJJHIM U3 HAIMOHAIBHBIX IpuopuTeToB [171].

OcCHOBHOM 3a7a4ell KO30BOJUYECKOM MOJOTPACIN SIBJISIETCS ITOBBIIEHUE YPOBHS €€
MPOJYKTUBHOCTH, COXPAHHOCTH U HApPAIMBAHUS MOTOJIOBBS )KMBOTHBIX. {151 TOrO, YTOOBI
pElNTH 3Ty 3a7ady, IOMUMO COBEPIICHCTBOBAHMS CYILIECTBYIOIIMX M BBIBEJCHHUS HOBBIX
NOpOJ, CIIEAYEeT HMCHOJb30BaTh MOTEHIHMAIBHBIE BO3MOMXHOCTH >KMBOTHBIX C MOMOUIBIO
CO3JaHMs I HUX XOPOIIUX YCIOBUI KOPMIIEHHS U COAECPIKAHN.

Ha MoO704YHYyI0 TpOIYKTMBHOCTH KO3 OKa3bIBAIOT BIUSHUE pa3Iu4HbIe (PAKTOPBHI.
OAHUMU U3 TJIABHBIX SBISIOTCS CIIEIYIOUIUE:

1. B k030Bo/iCTBE TeHEeTHYECKUE (DAKTOPHI UTPAIOT KIIFOUEBYIO POJIb B OMpPEEICHUN
NIPOM3BOJICTBEHHON MPOU3BOAUTEIBHOCTH, 37I0POBbS M KadecTBa XHBOTHBIX [36, 189].
HekoTopsle M3 OCHOBHBIX T'€HETHYECKUX (DAKTOPOB, OTHOCSIIUXCS K KO30BOJCTBY,

BKJIFOYArOT:
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o TeHETUYECKOe pa3HoOOpasue: pa3sHooOpa3ue TeHETUYECKUX JIMHUU U TOPOA
JUIS CO3JJaHMsI 37J0POBBIX U POAYKTHUBHBIX [TOTOJIOBUH KO3;

o YCTOMYMBOCTH K O0JI€3HAM: BBIOOp T€HETUYECKUX JIMHUNA C YCTOMUUBOCTBIO K
pacnpoCTpaHEHHBIM  OOJIE3HAM KO3, TaKUM KaK Ka3eo3HBIM JUM(aZeHUT W
naparyOepKyJies;

o IPOAYKTUBHOCTB: BBIOOpP F€HETUYECKUX JIMHUN C BBICOKOH MPOJYKTUBHOCTBIO
MOJIOKA WJIM MSICa, B 3aBUCUMOCTH OT LIEJIeH MPOU3BOJICTBA;

o DKCTEpPhEP: BBIOOP JKUBOTHBIX C XOpOLIEH KOHCTUTYLUMEH, NPABUIbHOU
¢dopMoOil Tena U MPOYUMU SKCTEPHEPHBIMHU MPU3HAKAMH, KOTOPbIE MOTYT BIUSTh Ha HX
IPOAYKTUBHOCTB U JIOJITOJICTHE;

o pa3Be/leHUEe Ha YCTOMYMBOCTH: CEJIEKIMSl Ha TEHETUYECKYI0 YCTOWYMBOCTH K
HKCTPEMAJIBHBIM YCJIOBMSIM, TaKUM KaK AJKCTpPEMallbHble KIMMATUYECKUE YCIIOBUS WIIU
HEJ0CTAaTOK KOPMOB;

o pa3BUTHE HOBBIX TOPOJ WM JIMHWA: HWCCIEJOBAaHHE W pPa3BUTHE HOBBIX
IEHETUYECKUX JIMHUN WIM TOpPOJ, KOTOpble MOTyT OBbITh JIydlle aJanTUPOBAaHbI K
KOHKPETHBIM YCJIOBHSIM NMPOU3BOJICTBA WIIM TPEOOBAHUSAM PhIHKA.

Poct u pasButHe B OmpeneleHHONW CTEMEHH OKa3bIBAE€T BIUSHUE HA MOJOYHYIO
IPOAYKTUBHOCTh KO3. 3aMeueHa OCOOCHHOCTh, YTO IMO3JHECIHelNble KO3bl ¢ paBHOMEPHOI
KpUBOM pocTa yaile ObIBaroT 00Jiee MPOyKTUBHBIMHU.

2. B Kk030BOJACTBE KOPMJIEHHME HWIPAeT PpEUIAIONIyl0 pOJib B 3J0POBBE, POCTE H
MPOJYKTUBHOCTH KMBOTHBIX [24, 25, 48, 70]. daktopsl, KOTOpbIE OTHOCITCSA K
KOPMJICHUIO, BKITIOYAIOT:

o KayecTBO KOPMOB: JTO BKJIIOYAaeT B CeOs NHUTATEIbHYIO II€HHOCTD,
0€30IMacHOCTh U JOCTYITHOCTh KOPMOB JJIsl 5)KUBOTHBIX;

o paIlioOH: COCTaBJIEHHWE pAaIlMOHa, KOTOPHIH oOOecrmeuynBaeT HEOOXOAUMOE

COOTHOHICHUE MUTATCIIbHBIX BCIICCTB AJII KOHKPETHOI'O BUJIa U KATCTOPHUH ) KUBOTHBIX
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o 0amaHC THUTATEIbHBIX BEIIECTB: >KUBOTHBIE HYXKIAIOTCA B OIpPEIEICHHbBIX
IPOMOPIUSAX OENKOB, YIJIEBOAOB, JKUPOB, BHUTAMHUHOB, MHUHEPAJIOB M BOABI s
NOJIep>KaHus 3J0POBbS U MTPOU3BOAUTEIILHOCTH;

o MUIIEBAPEHUE U YCBOCHUE: YUeT OCOOCHHOCTEH MUILEBAPUTEIHLHON CHCTEMBI
KO3 1 00ecrieueHre MaKCUMaJIbHOTO YCBOCHHUSI MUTATENbHBIX BEILIECTB;

o cOalaHCUPOBAaHHOE KOpMJICHHE: COalaHCUPOBAHHBIA pPAIlOH YYUTHIBAET
IHEepreTHYECcKre MOTPEOHOCTH KO3 B COUETAHUU C UX (PU3HOJIOTHUYECKUMH OCOOCHHOCTSIMU
U CTaJIUSMU )KU3HEHHOTO ITUKJIA;

o KOPMOBBIE J100aBKH: HCIOJb30BaHUE J100ABOK, TaKUX KaK BHUTAMMHBI,
MUHEpANbl, aMUHOKHCJIOTBI W  TNPOOMOTHKH, JJS  yIydlleHWs  370POBbS U
NIPOM3BOJICTBEHHOM MPOU3BOAUTEBHOCTH K03 [182, 183, 184];

o ylpaBjeHUEe KOpMIIeHHEM: 3(PEKTUBHOE pacHpeesieHue KOPMOB, KOHTPOJIb
3a KaYe€CTBOM U KOJIMYECTBO KOPMIICHHS, a TAK)KE MPABIIIBHOE XPAaHEHUE KOPMOB;

o YKOHOMHUYECKHE AaCHEKTHhI: Y4eT CTOMMOCTH KOPMOB W UX BIHSHHUS Ha
HKOHOMHUYECKHUE MOKa3aTeNN IPOU3BOCTBA MPOTYKIIUHU KO3.

Kopma 1 ux kauecTBo 00yCIaBJIMBAIOT KOJMYECTBO U KAYECTBO MOJIY4aeMOI0o OT KO3
Mosioka. Ocoboe BHMMaHWe€ B KOPMJIEHMH KO3 HEOOXO0AMMO OOpaTUTh Ha
cOaaHCUPOBAHHOCThH PALIMOHOB 110 TAKOMY KOMIIOHEHTY KakK IUII0K03a. DTO CBA3aHO C TEM,
YTO B OPraHU3ME KO3 3amac TJIFOKO3bl OTPAaHUYEH, HO MIPH 3TOM Ba)KHO TTOHMMATh, YTO OHA
KpaiiHe HeoOXxoauma JiJig 00pa30oBaHUsl MOJIOYHOTO caxapa (JaKTo3bl) B Moyioke k03. Korma
IJII0OKO3a MPOHUKAET B MOJIOUHBIE JKeNe3bl KO3bl, OHa CTUMYJHUPYET CHHTE3 JIaKTO3bI.
Taxxe oTMedaeTcs, 4To IIIF0K03a B OpTraHU3Me KO3 KOHTPOJIMPYET MEPEBO BOJBI B MOJIOKO
3a cueT (PM3UUECKOTO Mpolecca, KOTOPbIH Ha3bIBaeTCs «ocMocy [252, 270].

3. B ko3oBoactBe (eHOoTUNUYECKHE (DAKTOpPhl OTHOCATCS K HaOJI0J1aeMbIM
XapaKTepUCTHKaM WM CBONCTBAM JKMBOTHBIX, KOTOpPBIE MOTYT OBITh OMpPEICICHBI
BU3YaJlbHO WJIM C TIOMOIINBIO JIPYruX MeTojoB omeHku [8, 23, 152]. Hekoropsie u3

OCHOBHBIX (PEHOTUITNYECKUX (PAKTOPOB B KO30BOJICTBE BKJIIOYAIOT B CEOsI:



30

o MOJIOYHYIO  NPOAYKTMBHOCTB.  KOJMYECTBO M  KA4eCTBO  MOJIOKA,
MIPOU3BOJIUMOTO KO3aMHU 32 ONPEIAEIECHHBIN EPUOJ BPEMEHU;

o AKCTEPhEPHBIC MPHU3HAKU. BKJIIOYAET B ce0s BHEUIHUN BUJ KO3, TaKHe Kak
¢dbopma Tena, pazmep, CTpOCHHE KOHEYHOCTEH, (hopma BEIMEHH U T. [I.;

o 310pOBbE: (PEHOTUIMMYECKUE XapPaKTEPUCTHKH, CBS3aHHBIE C 3J0pPOBHEM
YKUBOTHBIX, TaKHe KaK OJIECK IIEPCTU, aKTUBHOCTh, CTPYKTYypa KOMBIT U T. A. Pasnuunbie
3a00/1€BaHUs, BO3ZHHMKAKOIIME Yy KO3, Cpa3y K€ CKa3blBalOTCS HA WX MOJIOYHOU
NPOAYKTUBHOCTU. CTENEHb U NPOJOJDKUTENBHOCTh MX BIUSHUSA 3aBHCUT OT 3THOJOTHH
3aboneBanus [136, 213, 230];

o IJIOJTOBUTOCTB: KOJMYECTBO U KAYECTBO ITOTOMCTBA, MMPOU3BOJIUMOrO KaKIOM
KO30M 3a OIIPEAEIICHHBIN NIEPUO]T BPEMEHHU;

o aZanTalyi0 K YCIOBHUAM COZACP)KAHUA: XapaKTEPUCTUKH, CBSA3aHHBIE C
CIIOCOOHOCTBIO KO3 aJalTUPOBAThCA K Pa3IMYHBIM KIMMAaTHYECKUM W MHUTATEIbHBIM
YCIIOBHSIM;

o NOBE/ICHYECKUE OCOOCHHOCTU: TaKHe KakK XapakTep, YPOBEHb CTpecca,
COLIMAJIbHOE TIOBEJEHUE U T. 1.

JKuBas macca )KUBOTHBIX. MHOTHE yUYEHBIE YTBEPKAAIOT, UTO MEKY KUBOU MACCON
U MOJIOYHOM IIPOAYKTUBHOCTBIO €CTh IIOJIOKUTENIbHAs CBA3b. KoHe4YHO, [daHHOE
YTBEPKJICHHUE, YTO KO3bl OOJBIIMX Pa3MEPOB, COOTBETCTBEHHO, JAIOT U OOJIbIIE MOJIOKA,
HE SBJISIETCS BCEOOBEMIIIOLIMM IPABHIIOM, MOCKOJBKY €CTh MHOTO HCKIIIOUEHHH, KOraa
KUBOTHbBIE MEHBIIETO pa3Mepa JatoT Oosblie Mosoka. [Ipu 3ToM HaydHBIE SKCTIEPUMEHTHI
TOBOPSAT O TOM, 4TO Bcero Jmib Ha 10% MOJOYHOCTE MOXKET CUMTATHCA 3aBUCUMOM OT
macchl ko3bl [211, 231].

®opma u pazMep BbIMeHM. MccnenoBaHusmu, npoBeaeHHbIMU bymartoBeiMm A.C.,
MOATBEPKAAETCA 3aKOHOMEPHOCTh O TIIOJOKUTEIBHON KOPPEISILMU YO0 W BEIMYUHBI
BoiMeHH [20]. B MOJI0YHOM KO30BOJCTBE OJHMM M3 HEIOCTATKOB SABJSICTCS C1a00pa3BUTOE

BBIMS, IIJIOXO MPUKPEIUIEHHOE K TENTY.
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Ha Momo4HOCTh KO3 OKa3bIBaeT BIMSHHME BO3pAcT. B 3aBHCHMOCTH OT MOpPOBI,
YCIIOBHUI COJICp)KaHuUs caMble OOJIBIINE YI0H Y KO3 HaOMoaaoTcs B Bo3pacte 4-8 ser [209,
231].

KoHcTuTyust >KMBOTHOTO M THUII TOPOJABI TAaKXKE CBS3aHbI C €ro MOJOYHOMN
MPOYKTUBHOCTHIO. Takue mapaMeTpbl TEIOCIOKEHUS, KaK pa3Mep U Pa3BUTHE MOJIOYHOU
JKEJe3bl, Pa3BUTUE MBIIII Tea, Pa3BUTHE OPIOLIHOW IOJOCTH, SBISAIOTCS OJHUMH U3
OCHOBHBIX (DaKTOPOB, ONPEICISIFOINNX HANIPABICHUE POTYKTUBHOCTH K03 [231].

CornacHo wuccnenoBaHUN (PPAHI[y3CKUX YUYEHBIX, CE30HHOCTh OKOTa OKa3bIBAET
BIMSHUE HA MOJIOYHYIO MPOAYKTUBHOCTh KO3. KoO3bI, OKOTHBIIHECS B Hadaie Toja
(ssHBapb-GheBpaib-MapT), UMEIOT HEMHOTo Oo0Jieé HU3KUUA YpOBEHb YNOs, YeM Te, Y
KOTOPBIX OKOT IPOUCXOJWJ B KOHIE roaa (OKTSIO0pb-HOSOpb-aekalOph). PasHuma mexmy
HUMH cocTaBjsieT okojio 20% [231, 235].

Hekortopble aBTOpBI MPEACTABISAIOT Pe3yJabTaThl O TOM, YTO Pa3BUTHUE MOJOUYHOM
KeJe3bl HAXOAWTCA B MPSMOWM 3aBUCHMOCTH OT KOJMYECTBA KO3JAT 32 OKOT. BhrIMs K03
OyJeT JydIlle pa3BUTO B TEUEHHUE CYKO3HOTO MEPHOJA, €CIU MPEAbIAYIUNA MPUTLION ObLI
OonbimM [266].

Ce30H rojia 0ka3pIBaeT Ha MOJOYHOCTh KO3 OINpeAeTeHHOe BIusHUEe. BHOPUTMBI KO3
OYeHb CBOEOOpa3Hbl, BCIEJICTBUE YEro >KU3HEIEATENBHOCTh KO3 3aBHCHUT OT JIOJITOTHI
CBETOBOTO JIHS, U B OTJIMYHUE OT KOPOB B OXOTY OHU MPUXOIIT B 3UMHee Bpems. [loaTtomy
€CTh HECKOJIBKO CITIOCOOOB YBEIMYCHHS «3UMHHUXY» YI0€B, U K HUM OTHOCSATCS: YBEJIMUCHUE
CBETOBOTO THS B KO30BOJUYECKHX TOMEIICHHUSIX, MOCTUTAEMOE IyTeM HCIIOIb30BAHUS
CHEIUATbHBIX CBETUJILHUKOB, KOTOpBIE OYyIyT TMOAJACPKUBATh CBETOBOM PEKUM
HEOOXOMMMON TPOJOJIKUTEIHHOCTH; CIEIUATbLHOE TMPOJJICHUE JIAKTAIlMHA, BBEIACHUE
TOPMOHAJIBHBIX MIPENapaToB I IPUBEACHUS KO3 B OXOTY BOIIPEKH OCHOBHOMY CIIYYHOMY
nepuoay u ap. [22, 52, 231].

Knumar, B dacTHOCTM Temmeparypa OKpYKamoIlell cpeapl, a oO0coOeHHO e&

OTPULATCIIbHBIC 3HAYCHHUA MOTI'YT BbI3BATb CTPCCC Yy JKMBOTHBIX M OKa3aTb HETaTHBHOC
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BO3/ICICTBHE Ha JAKTUPYIOIIMX KO3, B YaCTHOCTH, HA UX MeTabonu3M, oluiee pu3ndecKoe
COCTOSIHME M CaMOYyBCTBHE, M, KaK CJEICTBHE, BCE ITO OTPAXKACTCS HA WX MOJIOYHOM
npoAyKTUBHOCTH. Kak MOKa3pIBalOT HEKOTOPBIE HUCCICNOBAHUS, YAOW MOXKET CHHKATHCS
Ha 30%, ecnu KO3 JUTMTENBbHOE BpeMs cojepKar mpu Temneparype nomenienus -0,5 °C.
OnTumanbeHas TeMIepaTypa Bo3ayxa B KOJIATHUKE O KHA cocTaBiaTh 15-20 °C.

Yro kacaeTcs KauecTBa MOJIOKAa, TO €ro MPOM3BOJCTBO B IEJOM 3aBUCUT OT psja
B3aMMOCBSI3aHHBIX TIOJIOKEHUH, HA KOTOphIe HEOOXOIUMO O0paIaTh caMoe MPUCTAITBHOE
BHuManue [93, 218]. B mepByro ouepenb, HY)KHO HE PEXKe OJHOTO paza B HEIEITIO
IPOBOANUTH 00CTIEOBAHUE KaXI0T0 KHBOTHOTO HA HAJIMUME MAaCTHTA, U B CITydae, €Clid €ro
JMArHOCTUPYIOT, TO HEMEIJIEHHO MPOU3BOJUTCS OTOPAKOBKAa MOJIOKA, MOJYYEHHOIO OT
OOJBHBIX JKUBOTHBIX. MAaCTUTHBIX KO3 BBIBOJST W3 OCHOBHOTO CTajJa Ha BpeMsl JICUCHUS,
JUISL TOTO YTOOBI M3 UX OpraHW3Ma BBIBEJIUCH OCTATKH JICKApCTBEHHBIX cpeacTs [153, 228].

HecOanancupoBaHHoe KOpMJIGHHE KO3 OKa3bIBa€T HETATUBHOE BIMSHUE Ha
XUMHYECKHI COCTaB, MUTATENbHYIO IIEHHOCTh U OPraHOJICNTHYECKYI0 XapaKTEPUCTUKY
MoOJIOKa B IieioM. Ecim B palioHe He JIOCTaeT MpOTerHa, TO ATO MOXET MPUBECTH K
MOSIBJICHHIO B MOJIOKE€ HETPHUATHBIX 3alaxoB, U KPOME ITOT0, HEXBAaTKa TAKOTO Ba)KHOTO
KOMIIOHEHTa, KOTOPBHI HEOOXOIMM B TOM YHWCIE JJIs CHHTe3a Oelka TKaHEell OopraHu3Mma,
OPUBOAUT K TMAJEHUI0O YPOBHS 0O0pa3oBaHUS W OOIIEro BBIXOAA MOJIOKA W JPYrou
IPOAYKIIMH KO30BOJICTBA. ECIIM Mpu KOPMIIEHHHU KO3 B PAIlMOHE HE JIOCTAET KJIETYATKU, TO
3TO MOXET NPHUBECTH K alMja03y, UYTO HENOCPEACTBEHHO OyJeT CIOCOOCTBOBATH
nucOanaHcy cocraBa MoJioka [83, 238].

CkapMinBaTh MOJOYHBIM KO3aM BII&XKHBIE KOPMOCMECH HEXKENaTeNIbHO, TaK Kak
OUEHb YaCcTO HA HUX Mapa3UTUPYIOT TJIECHEBBIE T'PHUOBI, KOTOPHIC BBIIEISIOT TOKCHHBI.
OnHu, B CBOIO ouepelb, YTHETAOIIE NEHCTBYIOT HA BCIO UMMYHHYIO CHCTEMY OpTraHH3Ma
KUBOTHBIX. [lomMuMO 9TOTO, Yy HHUX OYEHb YacTO CJIy4aloTCs pacCTpPOWCTBa
MUIIEBAPUTEIIBHOW  CHCTEMBI, YBEJIMYMBACTCS UYHUCIO COMATHYECKHX KIETOK, U

YBEJIMYHUBACTCS KOJMUECTBO CITydaeB 3a00iIeBaHus MacTuToM [225, 272].
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BaxxHo mOMHUTH, YTO HEOOXOAUMO CTPOrO COOMIOAaTh TpaBUjiia JOCHHUS U
IPUMEHSIEMBIE MPU 3TOM TEXHOJIOTMH IMPHU BEACHUM MOJIOYHOTO KO30BOJICTBA. JIOBOJIBHO
YaCTO BO3HMKHOBEHHWE MACTHUTOB Y JKMBOTHBIX M BCEBO3MOXHBIX MPOOJIEM, CBS3aHHBIX C
KaueCTBOM MOJIOKa, OOYCJIOBJIGHO HEMNOJaJKaMd B JOWJIBHOM OOOpYIOBaHUM WIIU
HEKOPPEKTHasl pEeryjJupoBKa BakyyMHOro pexuma. K mpumepy, oOmimii, 3aBbIIIICHHBINA
(korma HacTpamBaeTCs JABJICHHE HIDKE HEOOXOJMMOTO B IICJIAX BBIBEJACHHS MOJIOKA W3
BBIMEHH CamMoOro TYTOJOMHOrO0 WUBOTHOTO) YCPEIHEHHO-HOMHHAIBHBIA BaKyyMHBIH
peKHM B TIpollecCe TOCHUS M3MEHSETCS B JOBOJBHO IMHPOKHX TMIpeaesiax, dUTo
HEeOJIarONPHUATHO CKa3bIBACTCS HA MOJIOKOOT/Iaue KUBOTHBIX [127, 236].

[lepen Tem, Kak MOAKIIOYUTH amnmapar, BbIMS KO3bl HEOOXOAUMO OOMBITh U HACYXO
BBITEPETh. Y MHOrUX (pepMepoB OBITYeT MHEHHE, 4TO 00pabOTKa COCKOB Mepe] ITOMKOU
COKpalllaeT MacTUTHBIE ciiydau B crajie. [locime MOWKM BBIMS Takke HYXKHO 00paboTaTh
CHeIUalbHBIM PACTBOPOM BO M30€KaHME IMOMAJaHUs MUKPOOPTaHU3MOB B BBIMS, TaK Kak
COCKOBBIM CUHKTEp elI¢ HE 3aKphUICS IUIOTHO. B 3UMHMII C€30H clieyeT MOJIb30BaThCs
CMSITYAFOIIUM PaCTBOPOM IS M30ekaHne TPEIIMH Ha KOXKe COCKoB [259)].

AMEpUKaHCKUMH HCCIIEIOBATENSIMU pa3padOTaH OPUTMHAIBHBIA MeToA OOpbOBI C
MacTUTOM Yy KO3 Tmepes; 3amyckoM. OHU HMCHOJIB3YIOT CIEIUalbHbIE MNpernaparhl THUIIA
«cyxocToitHas KopoBa» («dry-cowy) [256].

HapaGoTkamMu MHOTHX YYEHBIX MPHUBEIACHBI (PAKThI, KOTOPHIC IOKA3BIBAIOT, UTO
MAaCTUTHOE BOCIMAJIEHWE MOXKHO YOpaTh MPU OJHOKPATHOM BBEACHUH B KAXKIYIO JOJIO
BBIMEHHM KO3bl CIEIHUATBHOTO AaHTUOMOTHKA Ha TOCJEAHEH JOoWKe Mepes UX 3alyCKOM.
Kacaemo 31oit Tematuku B OpeHOYPICKOM YHHBEPCHTETE ObLTH MPOBEIEHBI UCCIICTIOBAHMS
JICYCHHS] MAaCTHTa Y KO3 C MOMOIIBIO Jiyda Jiazepa. [Ipu 5ToM OHM NMPUMEHSITN TperapaThl
«BuBaton» u «HeWTpanbHbBII aAHOJUT», C TOMOIIBID KOTOPBIX MOBBIIAIACH KaK
3P PEKTUBHOCTH JICUEHUSI MACTUTOB, TaK M MTPOAYKTUBHOCTD KUBOTHBIX [153].

BripammBanue ko3 ¥ TPOM3BOJICTBO BBICOKOKAUYECTBEHHOTO KO3bETO MOJIOKA B

TCUCHUC BCCTO roaa MmpeacCTaBIAIOT coboi CJIOXXHYIO 3aJla4y H3-3a CC3OHHOCTH CIIyYHOI'O
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nepuosaa. Takxke oAHUM U3 (HAKTOPOB SIBIAECTCA U3MEHEHHE XUMUYECKOTO COCTaBa KO3bETO
MOJIOKa BO BpEMs JaKTalMd, 4TO 3aTPyAHSAET COONIO/ICHWE CTaHJApTOB KadyecTBa Ha
KOHEYHOM JTane JaKTauMoHHOro mnepuoma. K ToMy ke, eciii BCE KO3bl B CTajle
3aKaHYMBAIOT JIAKTAlMI0 OJHOBPEMEHHO, 3TO MOXET IPHUBECTH K IPEBBILICHUIO
JOTYCTUMBIX 3HaYEHUM COMAaTHYECKUX KJIETOK B COOPHOM MOJIOKE, AK€ €CIIU BCE KO3bI
abcomoTHO 310poBbl. ONHAKO, MOPOJBI KO3, TaKME KaK 3aaHEHCKas W HyOuWiickas,
OTHOCUTEJIBHO YHUBEPCAIbHBI B IJIaHE MPOU3BOIUTEIBHOCTH U JIyYIlE aJalTUPYIOTCS K
NOKPBITUIO BHE CTAaHJAPTHOIO CE€30Ha pa3MHOXEHHs. Takoil 1NOAXoa IOMOTraer
KOHTPOJIMPOBAaTh COCTaB COOPHOIO MOJIOKA U MPUAEPKUBATHCS CTAHIAPTOB KAYECTBA MPH

ero TPaHCIOPTHPOBKE Ha NpeANpHUATH Mo nepepadorke [190, 237].

1.4 buosoru4ecKkuii U HyTPUIHOJOTHYECKHUI ACTIEKT MPOU3BOJACTBA

H HOTpCﬁJ’IeHI/IH KO3b€ro MOJIOKa

OpHuM U3 BenyIuxX (pakTOpOB, BIUAIOIIMX HA UMMYHHOE COCTOSIHHE YEJI0BEYECKOTO
OpraHr3Ma, CTAaHOBUTCS palMOHaJbHOE mNHUTaHUE. (OCHOBOIOJATAIOMIAM MOMEHTOM,
HEOOXOAMMBIM JIJII COXPAHEHHs 3/I0POBbSl YEJIOBEKA, BBICTYMAET COACPXKAHUE B €ro
paloHe TakKuX MPOAYKTOB, KOTOpPbIE CTPOTO COOTBETCTBYIOT TPEeOOBAHMUSAM KadecTBa M
0e30MacHOCTH MPOAOBOJIBCTBEHHOTO ChIpbsi. C TPOAYKTaMHU MHUTAHHMS B OPraHU3M
YeJI0BEKa ITOCTYNAeT Pa3jIMYHOE MHOXKECTBO TOKCHUYECKHX KOMIIOHEHTOB, TaKMX Kak
TSOKEBIE METalIbl, PAAUOHYKIUIbI, NECTUUUAbl, MUKOTOKCUHBI U OOJE3HETBOPHBIE
MHKPOOPTraHu3Mbl. B epByro ouepenp ¢ 3TUM CTAIKUBAETCS KETYTOYHO-KUAIICYHBINA TPAKT
YelloBeKa U ero MukpoOuorneHos. YposeHb (pH) cpenbl muieBapuTEeIbHOTO TpakTa B
OpraHu3M€ 4YeJOBEKa ONpelesieT €ro HOPMalbHYI0 MHUKpPOGIOPY M  OKa3bIBaeT
aHTHAJIT€3UBHOE JICHCTBHE B OTHOIICHWU MATOT€HHOM MHKpPOQIIOpHI, Ojarogaps 3TOMY

3alIUTHBIC CHJIBI OpraHW3Ma IIOBBIIIAKOTCA W YCICHIHO IIPOTUBOCTOAT 60pb6e C
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WH()EKITMOHHBIMHA KHUIIICYHBIMU 3a00JI€BaHUSIMU U, B YaCTHOCTH, C aAucOakTepuozamu [33,
116].

Hapymiennss Muxpodmopbl KdIIEYHWKAa ¥ OKEIyJAKa HanmpsIMYyK CBSI3aHBI C
HapylICHHEeM MUTaHus. BciencTBue 4ero Ha HACTOSIIMH MOMEHT OY€Hb OCTPO CTOSIT
3aJja4M PEIICHUs] 3TOTO BOIIPOCa, M OHU OSCCIIOPHO aKTyalbHBI. JlHcOaKTepro3 — MUPOKO
pacnpocTpaHeHHOe 3a0oseBanue B Hamiel crpane. [Ipu 3ToM HEOOXOAMMO OTMETHThH, YTO
0aKkTeprno3 BCTpeyaeTcsl Kak y OOJIBHBIX, TaK U Yy 3IO0POBBIX Jrojaei. CTaTHCTUYECKHE
JAaHHBIC CBUICTEIBCTBYIOT O TOM, YTO 3TUM 3abojeBaHueM cTpagaeT moutu okosio 100%
poccusiH. B cBeTe ATOro MOMCK HOBBIX M COBEPIICHCTBOBAHHE CYIICCTBYIOIIMX METOJ/IOB
JedeHus ¥ MpoUIaKTUKU 00JIe3HENH CUCTEMbI OPTaHOB MMUIIIEBAPEHUS KpAHE 3HAYHMO.

Ko3se  Mmosoko  obecneynBaeT  IIAKEHHWE  CIM3UCTOM  JKemyaka |
JIBEHAIIIATUTIEPCTHOM KHIIKK — MEXaHUYECKH, TEPMHUUYECKHM W XHUMHYECKH OHO He
npuYuHsSIeT abCOMIOTHO HuKakoro Bpena. [locie mnpuema BHYTpbh OBICTPO CHIDKAET
KHCIIOTHOCTB JKEITyT0YHOTO COoKa. KO3he MOJIOKO COMEPKUT JTU3OITUM, KOTOPBIN Ojarogaps
CBOEMY aHTHOAKTEPUATILHOMY JICHUCTBUIO HA MATOT€HHYIO U YCIOBHO-TIATOTEHHYIO (IIOpY
YCHJIMBAET MECTHBIC UIMMYHHBIE TIPOTUBOBOCTIATMTEIIBHBIC PEAKITHH.

JIro0oe MOJIOKO — OMOJIOTHYECKast KUIKOCTh, COCTOSIIAsl U3 BOMABI, )KUPOB, OCIKOB,
yraeBoaoB, (ocharumioB, CTEpUHOB, pPa3HOOOPA3HBIX MUHEPAIBHBIX COCAMHEHUH,
OpTraHUYECKUX CoJieH, (EepMEHTOB, BHUTAMHUHOB, ITUTMEHTOB, HEOEIKOBBIX a30THUCTBIX
BEII[ECTB, CBOOOJIHBIX KUPHBIX KUCIOT, MUKPOAJIEMEHTOB. Takoe pa3sHOOOpa3ue cocraBa
JIeaeT €ro YHUBEPCATbHBIM MUIIEBBIM MPOAYKTOM. [[€eHHOCTh MOJIOKa 3aKIII0YaeTCs B €T0
BBICOKOM YPOBHE TIEPEBAPUMOCTH M yCcBOsieMOoCcTH. KoahDHUIIMEHT yCBOSEMOCTH JIAKTO3BI
(Momounoro caxapa) cocrasiaser 0,98, xupa — or 0,97 mo 0,99, Oeaxa — 0,96.
CrnenoBaTellbHO, YYNTHIBAsS BBICOKUHA YPOBEHHb YCBOSEMOCTH OPTaHW3MOM HEOOXOIUMBIX

IMUTATCIBbHBIX BCHICCTB, KO3bC MOJIOKO MOXHO C YBCPCHHOCTBIO CUHHUTATh OUCTUYCCKUM

npoaykTom [41, 59, 202].
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B k/lx win kkan sHeprernyeckass HeHHOCTh 100 r KO3bEero MOJIOKA COCTaBIISIET
274,2 nmn 66,3 cooTBeTCTBEHHO [59]. AHanmn3 He3aMEHHUMBIX aMHUHOKHCIOT MOJIOYHBIX
OENKOB B CPAaBHEHUHU C COCTABOM AITAJIOHHOTO O€lKa OTpakaeT OTCYTCTBHE aMUHOKHUCIIOT,
KOTOpbIE HMMEIOT CBOMCTBO OrpaHMYMBATh OHOJOTHYECKylO0 IieHHOCTh [59]. Kazeun
npeacTaBiser coOOM OCHOBHOM O€JOK MOJOKa, CIOCOOHBIM YCBaMBAThCA B CBOEM
€CTECTBEHHOM COCTOSIHMM TIOJT JeHCTBUEM (EPMEHTOB TIPOTEa3, COJCPKAIMIUXCS B
KEITYJJOUHO-KUIIIEYHOM TpakTe desoBeka. [lomumo 3Toro, 00k MOJIOKa UMEET CBOMCTBO
HEWTpaM3aui TOKCHYHBIX METAJLIOB U IPYTHX BpeIHbIX BemiecTs [202].

Beinaronuecs A0CTHXKEHUST OUOXMMHUM TO3BOJWIM paciiupoBaTh MEPBUYHYIO
CTPYKTYpPY MHOTHX O€JIKOB, B TOM 4ucje OEIKOB MoOJOKa. biaromaps sTomy yaanoch
YCTAHOBUTH Pa3IUuvs B CTPOCHUM T'€HETHYECKUX BAPUAHTOB OCJIKOB, CBS3aTh CTPYKTYPY
Oelnka ¢ ero pyHKIUMEH U OLIEHUTh €r0 TEXHOJIOTMYECKUE CBOMCTBRA.

[IInpoko pa3BEepHYBIIMECS HCCIECIOBAHUS B MOJOYHOM KO30BOJCTBE J1aliv
BO3MOXXHOCTh KOHCTaTHUPOBaTh, YTO CYILIECTBYET MpsMas 3aBUCUMOCTb MEXIY YpPOBHEM
MOJIOYHOM TMPOAYKTUBHOCTH, >XHPHOMOJIOYHOCTHIO KO3 M MOJUMOPQPHBIMH (popMaMu
anb(a-kazenHa, B-nmakToraoOyauHa MOJIOKa, TpaHC(epprHa U reMOrI00MHA KPOBH.

[To paHHBIM  WCCAEOOBAHMM  APYTUX aBTOPOB  MPOBEACHO  OMNPEACICHUE
(bpakiMOHHOTO cocTaBa OENKOB (Ka3eWHa, CHIBOPOTOUYHBIX OEIKOB, HEOEIKOBOTO a30Ta).
Nx paboTa moka3bpIBaeT, YTO KO3b€ MOJIOKO OTIMYAIOCH BHICOKUM COJIEPYKAHUEM OOIIEeTO
Oenka, OCOOGHHO B BECEHHUN TMEpUOA, MPH COJACPKAHUM HEOEIKOBOTO a30Ta, HE
MPEBBIIAIONIETO JIUTEPATyPHBIX JAaHHBIX. BBICOKOE coJep)KaHHE Ka3eHuHa B KO3bEM
MOJIOKE MO CpPaBHEHHMIO C KOPOBBUM — HEMAJIOBAXHBIM (PaKTOp, BIMSIOUMNA Ha €ro
nepepadoTKy, B YaCTHOCTH, Ha CHOCOO TMONy4YeHHUS OEIKOBBIX MOJIOYHBIX MPOJYKTOB.
KpomMe »TOrO, OTMEUaeTcsi, 4TO KO3b€ MOJIOKO HACBIIIEHO BAJIMHOM, HW30JECUIIMHOM U
IMUCTUHOM — HE3aMEHHMBIMH aMHUHOKHUCIOTAMHU, HEOOXOJUMBIMH [JIsi  OBICTPOTO
BOCCTAHOBJICHHUSI MBIIIICYHBIX BOJIOKOH W TIOBBIIICHUS MBIIIEYHOW BBIHOCIWBOCTH TpPHU

WHTCHCUBHBIX (DU3MUYECKUX TPEHUPOBKaX, crpeccax [77]. A mo nanaeiM Boponunoit O.A.



37

u ap. [12] takke ObLIM BBISBICHBI 3aKOHOMEPHOCTH M3MEHEHUS COCTaBa KO3bETr0 MOJIOKA B
3aBUCHUMOCTH OT C€30Ha: «... OT BECHbI K OCEHH JOCTOBEPHO YBEJIMYHMBAETCS: MAcCCOBas
nons Oenka uctuHHOTO — Ha 11%, 15%, 58%, maccoBas goist Oenka obmiero — Ha 12%,
15%, 52%, kazennoB — Ha 14%, 16%, 61%».

B cocraB MOJIOYHOro KHMpa BXOAST HE3aMEHUMBIEC TOJIMHEHACHIIICHHBIE YKUPHBIE
KUCJIOTHI, TaKW€ KaK apaxuJI0HOBas, JUHOJICBAs W JIMHOJEHOBAs KHUCJOTHI, KOTOpbHIC
€CTECTBEHHbIM 00pa3oM HE CHHTE3UPYIOTCS B OpraHuM3Me 4elloBeKa, a TaKke
KOPOTKOIICTIOYEYHBIC JKUPHBIE KHUCIOTHI, MHOTHE (HOCHOMUIHUABI U KUPOPACTBOPUMBIC
Butamunsl (A, D, E). Bce 3T0, HECOMHEHHO, CBUIETEIBCTBYET O TOM, YTO MOJIOYHBIH KUP
o0najaeT psioM MPEUMYIIECTB HaJ >KHUPAMHU PACTUTEIHLHOTO MPOMCXOXKICHUS, a TaKKe
CBOMCTBEHHON TOJBKO €My OHMOJIOTHYECKOW IIEHHOCThIO. Ero OTHOCHTEIBHO HEBBICOKAs
TeMriepatypa tiaBieHus, a uMeHHO 28-30°C, u BBICOKOJIUCIIEPCHOCTh B CPAaBHEHUH C
JPYTUMHU SKHPAaMHU JKUBOTHOTO TIPOUCXOXKICHUS OKa3blBaeT OECCIOpHOE BIMSHUE Ha
BBICOKUH YPOBEHb YCBOSIEMOCTH OPTaHU3MOM YeJIOBeKa MOJIOUHOTO *x)upa [38, 239, 251].

YrneBoasl B MOJOKE MPEACTABICHBI B OCHOBHOM JHMCAaXapHJIOM JaKTO30M, WIIU
MOJIOYHBIM caxapoM. MOJIOYHBII caxap COCTOUT M3 JABYX MOHOCaXapHJIOB — IJIIOKO3bl U
rajiakto3bl. MI3BECTHO, YTO JIaKTO3a KO3bETO MOJIOKA JIET4Ye paculeruisieTcsl (pepMeHTaMH,
4eM caxap KOpPOBBETO0 MOJIOKa. JTO OOBACHSETCS TEM, 4YTO, XOTA caxapa U HUMEIOT
OJIMHAKOBBIA XMMHUYECKHN COCTaB, OHU OTIMYAIOTCS (DU3NUYECKON CTPYKTYpOM, KOTOpas
KaK pa3 ¥ o0jeryaeT paciiersieHue caxapa gepMeHTaMu.

[luimeBass 1EHHOCTh MOJIOKA TMOBBIIIAETCS 3a CUYET HAJIWYUS B HEM JIAKTO3bI,
MOCKOJIbKY JTaHHBIM Aucaxapuji y4acTBYeT B MOJIOYHOKHCIOM OpOXEHUU, KOHECYHBIM
MPOAYKTOM MIPH KOTOPOM BBICTYIIA€T MOJIOYHAsI KHCJIOTA, MOAABJISIONIAs B CBOIO OYepe/b
pa3BUTHE AMMOHU(PUIUPYIOIIUX MHUKPOOpPraHu3MoB. Takum oOpa3zoMm, MHKpodIiopa
MUILIEBAPUTEIBHOTO TPAaKTa HOPMAIIM3YETCs, BCIEACTBUE YErO IMOBBIIIACTCS UMMYHUTET
opraHu3Ma. brnaronaps MJIHTENbHOMY BCACBIBAHUIO B KHUIICYHUKE JAKTO3a MOXKET

yIYYIIATh YCBOCHHE U abcopOumto kanbius [202]. Jlaktyno3a — aucaxapuj, CTPyKTYPHBIH
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HU30Mep, 00pa3yIONMIMIICS W3 MOJIOYHOTO caxapa, o0anaeT mpeOMOTUIECKUMH CBOMCTBAMH
U BBICTYIIAET CyOCTpaToM Ui pa3BuTus Ondumo- u gakrobdakrepuii [59, 202].

Cpenu Bcex Makpo3JIeMEHTOB 0co0yI0 pojib urpaet kanbiwid. Park Y.W. u np. [242]
OTMEYAIOT, YTO B KO3bEM MOJIOKE 10 CPaBHEHHUIO C KOPOBBUM €T0 COJEPIKUTCS OOJIBIIIE.
Cnoxenknaa M.W. u ap. [167] B cBoMX UCCIIeOBAaHUSIX MPUBOASAT JaHHBIC O TOM, YTO B
K03beM MoJioke Kanbims (Ca) comepxkures B komdectBe 143 Mr%. B TBopore Ha ocHOBe
KO3bETO MOJIOKA €T0 TaK)K€ OTMEYAeTCsl OOJIbIIE, €CITU CPABHUBATH C KOPOBEUM MOJIOKOM -
175 mr%, a B TBEpIbIX ChIpaXx €ro ypoBeHb MoxeT jpocturaTh 850-1100 mr% [202].
CBs13aHO 3TO, B TEPBYIO OYEpEIh, C TEXHOJOTHEW WX TMPUTOTOBJICHUS, MOCKOJBKY IS
YCKOPEHHS MPoliecca CTBOPAKUBAHUS MOJIOKA B HETO JIOOABIISIETCS] COSIMHEHHUE KaJIbIUs C
COJIIHOM KUCIIOTOW. DTUM U 00yCIaBIUBaETCA 0O0JIBIIOE HAIMYUE JAHHOTO MaKpO3JIEMEHTa
B TaKWX MPOIyKTaX. Pe3yipTaThl MHOXECTBA HMCCIIEIOBAHUN TOKA3bIBAIOT, UYTO KaJIbIIUH
SBJIIETCSI OCHOBHBIM MAaKpORJIEMEHTOM, YYaCTBYIOIIMM B CBEPTHIBAEMOCTH KPOBU H
MUHEpaIM3allid KOCTHOW TKaHW. Tak, HampuMmep, paxuT B JIETCKOM BO3pacTe W
OCTEOIOpPO3 y B3POCIBIX BO3HUKAIOT KakK pa3 BCIEACTBHUE HEIOCTaTKa KalblUig B
opranu3Me. HemanoBa)kKHBIM 3HAYECHUEM TAKXKE SBISICTCS TO, YTO MOHBI KaJbITUS UMEIOT
BaKHEHIIIeEe 3HAYCHHE ISl HOPMAJIBHOTO BCACHIBAHUS TJIFOKO3bI B TOHKOM KHIIICYHUKE,
CUMTAIONICHCS OCHOBHBIM «IIOCTABIIMKOM)» JHEPTrUU B OpraHu3Me uenoBeka. [lomumo
ATOTO, HWOHBI KaJbIUs SBISIOTCS BAXKHBIMA BTOPUYHBIMH TTOCPEIHUKAMHU, KOTOPBIC
Y4acTBYIOT B TIPOIIECCaX MBIIMIEYHOTO COKpAIEHHUs, OJK30IMTO3a W  PEryJsluu
HEHPOTOPMOHATBHBIX MeXaHU3MOB. CyTouHas MOTPEOHOCTh B KaNBIIUH JIJIST B3POCIHBIX U
nereit B Bo3pacte oT 4 1o 8 net cocrasiaetr 1000 mr. OgHako, 1J1si TOJPOCTKOB B BO3PACTE
or 8§ mo 18 ner, Korja WHTEHCUBHOCTh pOCTa CKEJIETa HaWBBICIIAS, €XKEIHEBHAs
nOTPeOHOCTh B Kanbliukd Bo3pactaeT no 1300 mr [214]. IlpeoGmagaromiee KOIUUECTBO
kaiblus (75-80%) mocTymaeT B OpraHU3M 4Ye€pe3 MOJIOKO M MOJIOYHBIE MPOIYKTHI [59,
202]. 3ddexTUBHOCTh €r0 YCBOEHUS 3aBUCHUT OT COOTHoIIeHUs ¢ (hochopoM, KOTOpoe B

MOJIOUHBIX MpoayKTax coctasisieT oT 1:1 go 1,3:1. B celpax u TBOpOre COOTHOLIEHHUE
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kanmbiusg K dochopy komedsnercs ot 1:1,5 mo 1:2, 4TO COOTBETCTBYET PEKOMEHIYEMBIM
HOpMaM i B3pociibix [202].

KpoMe 0CHOBHBIX MUTATEIBHBIX BEIIECTB B COCTAB KO3HETO MOJIOKA BXOJAST TAKXKE U
BUTAMHHBI, KOTOPbIE, HECOMHEHHO, ONMPENEISAIOT €ro MHUIIEBYI0 IIEHHOCTb, MOJTOMY HUX
poJib B TIUTAaHUU 4YeJOBeKa KpailiHe BakHa. Ko3pe MOJIOKO COAEpPKUT TMOYTH BCE
HEOOXOJMMBIC I 3I0POBHSl YEJIOBEKAa BUTAMHHBI. BUTaMUHBI MPEICTABISIOT COOOM
HE3aMEHUMBbIE OHOJIOTMUECKHE BEIIECTBA, KOTOPHIE OpPraHW3M YEJOBEKa HE MOXKET
CUHTE3UPOBaTh. MOJIOKO CONEPXKHUT JOCTATOYHOE KOJUYECTBO puOOoQIIaBuHA (BUTAMUH
B2), KOTOpBI UrpaeT BakHYIO POJib B YKPEIUICHUM IIMTOBUIAHOMN >KEJie3bl, aHTUTET U
SPUTPOLIUTOB B KPOBH, MOAJAECPKAHUU 3I0POBbsI KOKH, HOT'TEW U CTUMYJIUPOBAHUU POCTA
BOJIOC. MOJOKO ¥ MOJIOYHBIE MPOAYKTHI SBJISIOTCS TaKXKE MCTOYHUKOM TaKOTO
YHUKaJIbHOTO BUTaMUHA, KaKk Bz (lMaHkoOagaMuH), KOTOPBIA XapaKTEPU3yeTCs] CBOUMHU
AHTUAHEMUYECKHMMU CBOMCTBAMH, T.€. OH YJIy4IlIa€T KA4eCTBO KPOBU M CTUMYJIHPYET
KPOBETBOPEHHUE, PETYJHPYeT MHOTHE OOMEHHBIC MPOIECCH B OpraHu3Me. 3a CyeT
NOTpeOICHUST PEKOMEHJOBAaHHBIX MOPIHMM MOJIOKA M MPOAYKTOB €ro mnepepadboTKu
CyTouHasi TOTpeOHOCTh B BUTaMuHe By mokpriBaercst Ha 50-70%, a B Butamune Biy Ha 20-
70% [21, 40, 202].

Bricokas mumieBas 1eHHOCTh, OMOJOCTYMHOCTh KO3BErO MOJIOKAa M €r0 XOpOoIas
YCBOSIEMOCTh OYE€Hb BaXXHBI i1 OBICTPOTO BOCIOJHEHHUSI TOTPEOHOCTH B OCHOBHBIX
MATATEJIbHBIX BEIIECTBAX.

MOoJ0KO HCHOJIB3YIOT KaK TJaBHBIM WHTPEAUEHT MJIS MPOU3BOJICTBA MHOMKECTBA
NUINEBBIX TPOIYKTOB [69, 264].

CMBOYHOE MACIIO U CBHIPHI ABJISIIOTCS] BAXKHBIMU MMOCTaBIIMKaMH BUTaMUHOB A u D.

MeunukoB N.M. Hayan uccienoBaTh KUCIOMOJOYHBIE MPOAYKTHI B KOHIE 19-ro
BEKa M MPHUIIE]T K BBIBOJY, YTO KHCIOMOJIOYHBIE MPOAYKTHl UIPAIOT BAXXHYIO POJIb B
nutanud. OHHM TONYYaroTCcsl MYTEM CKBAlIMBAaHUST MOJIOYHOTO ChIPbS YHUCTBIMHU

KyJIbTypaMy MOJIOYHOKHUCIBIX OaKTEpUid, a TaKKE€ YKCYCHOKHCIIBIX OaKTepUi U JPOXIKEH.
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brnaromapss u3MEHEHHSIM B CTPYKTYPE MOJIOYHBIX OEJIKOB KHCJIOMOJIOYHBIE MPOTYKTHI
OpraHu3M 4YeJOBeKa Jierde ycBauBaeT. MIMEeHHO Mo 3Toil MpuUYMHE OHU SIBJISIOTCA Ooliee
JTUETUICCKUMH U JICYCOHBIMU TIPOTYKTAMH, YEM MOJIOKO. DTO TOITBEPKAACTCS TEM, UTO,
HaIpUMep, TaKOM KUCIOMOJIOYHBIA MPOJYKT, KaK HOTypT, OpraHu3M 4eJjOoBeKa CIOCOOEH
ycBauBath Ha 92% 3a 1 yac, Torna kKak neabHOe MOJIOKO 3a 3TO K€ BpeMs ToJbKo Ha 32%
[168]. daiizymuuoit P.A. m ap. ObUI0O OTMEUYEHO, YTO KHCIOMOJIOYHBIC IPOIYKTHI
HE3aMCHMMbI B TIMTAHWUHU JIeTe paHHero Bo3pacta [179]. B mpormecce ckBaimBaHUs
MPOUCXOJAT CJIOXKHbIE OMOXUMHUYECKHE W MHUKPOOMOJIOTHYECKHE TMPOIECChl, KOTOPHIE
CO3/IAl0T YHUKAJIbHBIA apoMar, BKYC, KOHCHCTCHIIMIO M BHEIIHWK BHJ mpojaykra [168].
Kucnomonoynsie MPOIYKTHI COJEpPKAT MOJOUYHYIO KHCJIOTY, KOTOpas BO30yXIaer
amnrmeTuT, o0JIerdyaer >Kaxmy, CTUMYJIUPYET CEKPEIUI0 KEITYJOYHO-KUIIEYHOTO TpakTa U
MOBBINIAET MEPUCTATBTUKY KUIIEYHUKA, & TAKXKE YIydllaeT (pyHKIIMOHUPOBAHHE MOYEK.
OTH MPOAYKTHI TAKXKE UIPAOT BaXKHYIO POJIb B KOPMJICHHHM MOJIOJHsSIKa ckoTa [29, 168,
202].

Hekoropble KHCIIOMOJIOUHBIE MPOAYKTHI, TakuWe Kak Kedup, KymMbiC U aiipaH,
MPOU3BOAATCS HE TOJBKO Ojarofapsi MOJIOYHOKHCIOMY OpOKEHHIO, HO W COZAepKar
CIIUPTOBbIE KOMIOHEHTHI. Takue MpoyKThl COAEPKAT JETyUre KUCIOThI, STUIOBBIN CIIUPT
U YIJIEKUCTBIM Ta3, KOTOpble BHIPAOOTaHBI B pe3yJbTaTe€ CHUPTOBOIO OpOXKEHUS U
OKa3bIBAIOT TOJIOKUTEIIBHOE BO3JICUCTBHE HAa CIM3UCTHIE OOOJIOYKHU MHUIIEBAPUTEIIHLHOTO
TpakTa, CTAMYJIUPYIOT MUIIEBAPUTEIILHBIC JKEJIe3bl U YBEIIMUNBAIOT AllICTHUT.

B cocTaB KMCIOMOJIOYHBIX MTPOAYKTOB BXOASAT MOJIOYHOKHUCIIbIE OaKTEPUH, OKa3bIBas
aHTHOaKTepHaIbHOE JCHCTBUE HA MATOTC€HHBIE U YCJIOBHO-MATOTCHHBIE MUKPOOPTAHU3MBbI
3a CYET CIMOCOOHOCTH K BBIpaOOTKEe crelubuueckux OenkoB-OakrepuormuoB [57, 116,
170]. bmunkoBa JILII. u Eropop H.C. noka3zanu B CBOMX 3KCIIEPUMEHTaX, 4YTO
KUCJIOMOJIOUHbIE ~ TPOJIYKTHI  SIBIIAIOTCA  MPEKPACHBIM ~ MMMYHOMOAYJIUPYIOIIUM U

aHTUOAKTEPUAIBHBIM pelleHneM Ojarojaps MX KHCJIO- U TepMOCTOMKOCTH. [ nmaBHOE
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OTJIMYME TaKWX MPOAYKTOB OT AHTHOMOTHKOB — 3TO HUX CHOCOOHOCTh HE MOBPEXKIAThH
HOPMaJIbHYIO KHIICYHYI0 MUKpo(dIopy opranniMa uenoseka [13, 57].

[Ipy neyeHuM THOMHBIX paH, BOCHAIUTENBHBIX 3a00J€BaHUl U TyOepKyJies3a
KHCJIOMOJIOYHbIE TIPOAYKTHI TPAAULIMOHHO UCIIONB3YIOTCA KaK MEIUKAMEHTO3HOE CPEJICTBO
[202]. Ux MHKpOOpPraHU3MBI UMEIOT BO3MOXKHOCTh YHHUYTOXXUTH (PEPMEHTBI, HAXOISIIUCCS
B JKEJyJOYHO-KUIIEYHOM TPAKT€ M CIOCOOCTBYIOIME Pa3BUTHUIO PAKOBBIX KIETOK B
OpraHM3Me, YTO 3HAYUTEJIBHO CHHMKAE€T PUCK OHKOJOIMYECKHX 3a00JieBaHUM, OCOOEHHO,
paka TOJCTOM KHILIKH M MOJIOYHOHM »kene3bl. Kpome 3TOro, JakToOALMILIbI TPOU3BOMIST
coOCTBEHHbIE (DEPMEHTBI, KOTOPBIE MPEIOTBPAILAIOT MPEBPALIEHNE XUMUYECKUX BEIIECTB
B KaHILIEPOTE€HBl M YMEHBIIAIOT BO3MOXHOCTh JEATEIBHOCTH I'€NaTOLMTOB, WIN KIIETOK
MEYEHH, YTO TAKXKE MPENATCTBYET MOSBICHUIO 3JI0KAYECTBEHHBIX OMYXOJIE B OpraHU3Me
[34, 116].

N3BeCTHO, YTO KUCIOMOJIOUHBIE POAYKTHI MOTYT HHTEHCU(UIUPOBATH UMMYHUTET
OpraHu3Ma M BJIMSATh Ha MPOAYKLHMIO HMMMYHOTJIOOYJIMHOB, OCOOEHHO CEKPETOPHBIX
UMMYHOTIJIOOYJIMHOB A, KOTOpPbIE SIBJISIOTCS KJIIOYEBBIM 3JIEMEHTOM MECTHOI'O UMMYHHUTETA
CIIOXHOM CTPYKTYpPBI, PACIOJIOKEHHOTO B CIM3UCTOM AMCTAIBHOIO KOHIA KUIIEYHUKA
[168].

Hanuuue BBICOKOTrO conepikaHus Kallds B KO3bEM MOJIOKE OOECeuMBaeT Kak ero
CYTOYHYIO MOTpPeOHOCTh, TaK W TNOTPEOHOCTH TNPU CTpeccax U  (PU3NYECKOM
nepeyroMmiaeHu. OCOOEHHO Ba)XHO MOJJIEPKHUBATh AaJEKBAaTHOE COJEp)KaHUE Kalus B
panuoHe AJid cep/illa U cocyAoB. B HacTosdIee BpeMsi TMIIEPTOHUS CTalla OJHUM U3 CaMbIX
pacrpoCTpaHEHHbIX 3a00JIeBaHUM B MUpe. DTOM O0JIe3HU MOABEPKEHO OoJiee MUILIUApIa
yesnoBek BO BceM mupe. B 2018 roay ydeHble BOCTOHCKOro yHUBEpPCUTETa IMPOBEIH
HEKOTOpbIE HCCJIEAOBAHMS, JOKA3bIBAIOIIME, YTO BKJIIOYEHUE JBYX MOpUUN HOrypTa B
HEJEJI0 B PAlMOH JIIOAECH C MOBBIILIEHHBIM apTEPUAIBHBIM JABJICHUEM CHHYKAET PUCK

CepACYHO-COCYTUCTHIX 3a00JICBaHMIA, B TOM Yuciie HH(papKTa, HHCY/IbTa, Ha 20% [133].
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ChIBOpOTOUYHBIE O€NKH MOAPA3JACISIOTCS HAa CHIBOPOTOYHBIM anbOymuH, [-
JAKTOTJIOOYJIMHBI, O-TAKTOTJIOOYJIMHBI, a TakKKe UMMYHHbIE TI100YJIUHBI. DpaKliUOHHBIN
COCTaB Ka3eHHA U CHIBOPOTOYHBIX OCIIKOB KO3bETO MOJIOKA pazHooOpaseH [229].

Cpenu OenkoB MOJIOKa HAWBBICIIME AJUIEPTHUYECKUE PEAKIUU Y JIOJEH BBI3bIBAIOT
Takue OCNKH, Kak [-JIakTorjaoOynuH W KaseuH [269]. YMEHBIIMTH pPHUCK pa3BUTHS
aiepruid, cornacHo ucciaenoBanusiM Onectok A.Il. m Cupopenxo O.Jl., Penas E.,
Prestamo G. u ap., cnocoOHBI JIAKTOOAKTEPUHU B COCTaBE KMCIOMOJIOYHBIX MPOAYKTOB. OHH
00ecneunBaOT MPOTEONn3 B-IaKTOrao0ylnHa, MOBBIMIAS TEM CaMbIM €r0 yCBOSEMOCTb
[116, 244].

[TonBoas uTor BceMy BbIIIECKa3aHHOMY, HEOOXOIUMO MOAYEPKHYTh, YTO MOJIOKO U
MOJIOUHBIE MPOAYKTH UMEIOT BHICOKYIO MUIIEBYI0 U OMOJIOTHYECKYIO IIEHHOCTh, 00agas
IIPU 3TOM BBICOKUMHU UMMYHOIIPOTEKTOPHBIMU CBOMCTBaMHU. B CBSI3U ¢ 3TUM BKJIIOYCHHE
UX B KaXIOJHEBHBIM palMOH JIOASM BCEX BO3PACTOB CTAHOBHUTCS MEPBOOYEPENHOM
3agadeil. OgHAKO CIeAyeT OTMETHTh, YTO, paCCMaTPHUBasl BOMPOC MOTPEOICHUS MOJIOKA U
MOJIOYHBIX MPOJIYKTOB Ha JyIly HaceJeHWUs, UCXOMd U3 MPHUBEJECHHBIX NaHHbIX Poccrara,
OBLIO BBISIBJICHO pPE3KOE CHIDKEHUE dToro mnokazarens. K mnpumepy, B 1990 rony
noTpebieHrne MOJIOKa U MOJIOYHBIX MPOIYKTOB Ha AYIITY HACEICHUS COCTABIISIO MOPSAIKA
390 kr, mpy 3TOM MOJIOYHBIE MPOAYKTHI CUUTATIUCh OCHOBHBIM HCTOYHHKOM OeiKa. A yxe
B 2018 rogy B pacuere Ha 1-To 4enoBeka NpUXOAUIOCH BCEro 243 Kr MOJIOKA U MOJIOYHBIX
OPOAYKTOB B TOJ, T.€. 332 YKa3aHHBIA INEPUOJ BPEMEHH CpeaHee NOTpeOJeHHE TaKuX
IPOAYKTOB B pacueTe Ha 1 yeroBeka CHU3WIOCH OoJtee ueM Ha 38% [142].

Cornacno Ilpukxasy MuHHCTEPCTBA 3IpPAaBOOXPAHEHUS W COLMAIBHOTO PA3BUTHUS
Poccum ot 8 despans 2010 roma, Ne 593H, panmoHanbHasi HOpMa MOTPEOICHUS MOJIOKA U
MOJIOUHBIX MPOJYKTOB, pacCuMTaHHass HA OCHOBE IIENLHOTO MOJOKA, IS HACeICHHS
Poccun cocraBmser ot 320 mo 340 xr B rox [135, 141, 142, 143], uro sBuseTcs
MNOHIDKEHHBIM TIOKa3aTejieM IO CPaBHEHUIO C TPEABbIAYLIUM CpEeIHUM I[OKa3aTeaeM

NOTpPEeOJICHUsT MOJIOKa M MOJIOUHBIX MNpoAykToB (390-392 «r/rox) nmo 2010 rona,
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ycranosneHHbIM 110 [llyBapukoBy A.C. [202]. B pa3Butbix ctpanax, Hanpumep, B Jlanuwu,
[IBeruu, Hopserun, ®panumm u ['epmanun, norpebieHHE MOJIOKAa M MOJOUYHBIX
MPOJYKTOB 3HAYUTEILHO MPEBBIIIAET YCTAHOBJICHHYIO pAallMOHAIBHYIO HOpMY isi Poccuu
1o 2010 roga. Ha nymry Hacenenus B 3tux ctpaHax npuxoaurcs oT 400 xr 10 520 kr B roa
[143].

JIns  yBenuYeHUs TMPOU3BOJACTBA MOJOKA U MOJOYHOM MPOAYKIHUH CIIETYET
MPOBOJIUTH CEJICKIIMOHHBIE PA0OTHI MO BBIBEJACHUIO U YIYUIICHUIO BBICOKOI(P(HEKTUBHBIX
MOPOJT JKUBOTHBIX, COBEPILICHCTBOBATH NMEPEAOBHIE METOJbl KOPMJIEHUS M COACPKAHUS
CKOTa, MPUMEHATh HWHHOBAIMOHHBIE TEXHOJOTMYECKHE NPUEMBbl B MPOU3BOJICTBE U
nepepadoTKe MOJIOKA, a TaKkKE OPraHW30BBIBATH PETYJSAPHBIA KOHTPOJIb KadecTBa WU
Oe3onacHoCcTH poaykuuu [134].

[ToaToMy B CBSI3M C aKTyalbHOCTBIO, a TaKKe HEOOXOIUMOCTBIO pa3BUTHUS
nepepadaThIBalONIEe OTPaCiIH, MPEACTABISIONIEH COOOM OAHO M3 KIFOUEBHIX 3BEHHEB B
HampaBJICHUM  (POPMHUPOBAHUS  arpoNpoOJIOBOJIBLCTBEHHOTO  MOTEHIMAda  CTPaHBI,
borateipeBbiM  C.A.  ObutM  cHOpMYyIHMpOBaHBI  CIEIYIONIME  PEKOMEHJAIUU:
«...MoaepHU3UpOBaTh CYIIECTBYIONIME MOJOKONPUEMHBIE TYHKTBHl OXJIAKICHUS W
NepBUYHONM  0OpabOTKM  MOJIOKAa, MPOJOJDKUTH CTPOUTEIHLCTBO  MaJlorabapUTHBIX
MOJIOKOTIEpepa0aThIBAIOMIUX 1I€XOB B OTHAJEHHBIX MYHUIIMITAIBHBIX 00pa30BaHUSIX.
Pacimivputh TPOMBINIJIEHHBIA AaCCOPTUMEHT I1ETbHOMOJIOYHBIX MPOAYKTOB 3a CYET
COBPEMEHHBIX O€30TXOHBIX TEXHOJIOTHI MO MPOU3BOJICTBY MPOIYKTOB (PYHKITMOHATHHOTO
Ha3HAYEHUS HA OCHOBE 00E3KUPEHHOTO MOJIOKA, MAXThl U CHIBOPOTKH, a TAKXKE MPOTYKTOB
¢ oaokazenHoOM» [15].

Kpome Ttoro, mus pemenust 5Toil mpoOieMbl HEOOXOAMMO CTPOUTH HOBBIC
KOMIUIEKCHI IS TIFIEMEHHOU paOOThl M 3aBOJIbI JIJISI IPOMBIIIJICHHOH Mepepab0TKU MOJIOKA,
TaK KaK KOJIMYECTBA TaKUX KOMIUIEKCOB B Poccum HEZOCTaTO4YHO HJisi MPOM3BOJICTBA

HCO6XOI[I/IMOFO KOJIM4YCCTBA MOJIOKA B COOTBCTCTBHH C MCAUITMHCKNUMHU CTaHAAPTAMM.
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2 MATEPUAJL U METO/JIbI UCCJIEJIOBAHUI

HaydHo-uccnenoBarensckas padoTa 1Mo TemMe aucceprauuu nposoguiack ¢ 2019
no 2022 rr. B8 ®I'bBOY BO «CapatoBckuii rocyAapCTBEHHBIA arpapHbIi YHHUBEPCHUTET
umenn H.W. Basunosa» u B OO0 «3oo1eHTtp ['apmonusi», n. [lonuBanoska, r. CapaTos.

JlabopaTopHble  HcCclieJOBaHUS ~ ObUIM  MPOBEACHHI B  Y4eOHO-HAYy4YHO-
UCHBITATENbHON  jaboparopud MO  ONpPENEIeHMIO  KauyecTBa  MMIIEBOM U
cesnbckoxo3stiicTBeHHON  mponykuun  (YHWJI). Jlabopatopuss umeeT OecCpOUHBIN
aTTecTaT akkpeauTanuu (Homep arrecrara akkpeautanuun RA.RU.211TH96), u BkitoueHa
B Peectp akkpeautoBanubix aul oT 24.06.2016 r. B gexadbpe 2021 roga naboparopus
YCHEIMIHO MpOoIUIa IPOLEAYPY HOATBEPKACHUS KOMIIETEHTHOCTH Ha COOTBETCTBUHU
tpeboBanusim Kpurepue akkpemutanmu u ['OCT ISO/IEC 17025-2019 «OO6mme
TpeOOBaHMS K KOMIIETEHTHOCTH MCHBITATENIbHBIX U KaJUOPOBOYHBIX JIAOOpATOpUi», HA
kadenpe «TexHomorusi Mpou3BOACTBA U MEPepadOTKU MPOAYKIMU KMBOTHOBOJCTBA» U
Ha kadenpe «Texnosmorusi obmectBeHHoro nutanus» PI'BOY BO «CapaToBckuit
rOCyIapCTBEHHBIN arpapHblii YHUBEPCUTET.

Kak o00BeKkT wucCcieoBaHMS UCHOJIb30BAIM 3aaHEHCKUX KO3  MOJIOYHOTO
HaIpaBjeHUs] MNPOAYKTUBHOCTH M HYOMHCKMX KO3 MSICOMOJIOYHOTO HalpaBJICHHS
MPOAYKTUBHOCTH. B COOTBETCTBUM CO CXEMOH HcclenoBaHui (pucyHoK 4) ObLIO
chopMHupoBaHO 4 TpyMNIbl KO30MaTOK MO TMEPBOM M TPEeTheH JIakTalusM. B Kaxmyro
rpynmny Bxoawio 1o 10 rosos ko3. DKCiepuMeHT MpoBoaucs B TeueHue 305 nTHen.

KopMOBO#l  pallMOH  COCTaBIsUIM € Y4ETOM  BO3pacTa, MPOJYKTUBHOCTH,
(GU3MONIOrMYECKOTO 370pOBbSI KO3 C NPUMEHEHHEM JETaTU3UPOBAHHBIX HOPM IIO

KanamaukoBy A.IT. u ap., 2003 r. [114].
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buonornyeckre 0COOEHHOCTH, MOJIOYHAS MTPOYKTUBHOCTH U OI[EHKA Ka4eCTBA MOJIOKA KO3 3aaHEHCKOW U
HyOuiickoi mopoj B ycnoBusx Cpennero [1oBomkbs

[ I

A 4

OOBEKT ucciieq0BaHUs

3aaneHckas mopoja ko3 (3.n=20)

A 4

\4
A

T~

Hyo6wutiickas nopoaa ko3 (3.n=20)

Ko3bl iepBoii Jakranuu

(I rpymma) (n=10)

Ko3bl TpeTheli makranuu

N

\4
A

(Il rpynma) (n=10)

Ko3bI 1epBoii JaKkTarmm Ko3bI TpeTheii TakTarum
(1l rpynma) (n=10) (IV rpynmna) (n=10)

Komiieke uccinemoBanmi

DKCTephepHBIC TTOKA3aTEIN

\ 4
A

\ 4

JKuBasg macca

A 4

IIpomeps! cTaren

A 4

NHIekcsl TenoCIoKEHNS

dopMa BEIMEHH

DOU3NKO-XUMHNYCCKUE U
MUKpPOOHOJIOTUYECKHE
noKa3zaTeiiu

HNHTepbepHbIe OKa3aTenu

A 4

MoJiouHas TpOAyKTUBHOCTh

\ 4

KauectBO MOJIOKA

A

Mopdosnorust KpoBH

A

buoxumusa kposu

[

_ ~

= buonoruueckas
AMUHOKUCIOTHBIN IIEHHOCTb OEJIKOB

COCTaB MOJIOKa MOJIOKa

>

KUpHOKHUCIOTHBIN
COCTaB MOJIOKA

A 4

Cratuctruueckas o0padoTKa MOJTYUYEHHBIX JaHHBIX

KauecTBO npoaykToB

v

DxoHoMH4YeCcKas 3(PPEKTUBHOCTD

A 4

(floryptoB),
MPOU3BEICHHBIX U3
AKCIIEPUMEHTAILHOTO
MOJIOKa

3aKII0UCHNE M PEKOMCHIALNH ITIPOU3BOICTBY

Pucynok 4 — Cxema ormnbiTa



46

Jist oneHku MOP(POPYHKIIMOHATILHOTO COCTOSIHUSI OpraHu3Ma MOIONBITHBIX KO3
MPOBOAWIICS ~ aHAJIM3 KPOBH 1O  MOP(OJOTHUYECKUM, OHOXUMHUYECKHUM U
MMMYHOJIOTUYECKUM ToKa3ateisiM. [IpoObl KpoBU OBLIU B3SITHI U3 SAPEMHON BEHBI Y
K03 B yTpEeHHHE dYachl HaTtomiak. JlJis ompemeneHus COACp)KaHUS SPHUTPOIIUTOB,
JICHKOIIMTOB W TEMOITIOOMHA WCIOJB30BAJICS ABTOMATHYCCKUA T€MaTOJIOTHYCCKUN
ananuzatop «PCE-90 Vet» (USA), a nmna ompeneneHus ypoBHS oOiiero Oenka,
MOYEBHHBI, TJIFOKO3bI, OOIIEr0 KajbIlvs, HeOpraHndeckoro dochopa u Maraus ObLI
UCIIOJIb30BAaH TOJyaBTOMaTHUYECKUN OMOXUMHUYECKUN aHanu3zarop mapku «Bioshem-
SA» (USA).

B3BemmBaHue KO3 A ONPENETICHHS >KMBOM Macchl ¢ TOYHOCTBIO 0,1 kr
MPOBOAMIIA YTPOM JIO KOPMJICHHS, @ IKCTEPhEP KUBOTHBIX UCCIICNOBAIU MTyTEM B3SITHS
MIPOMEPOB M pacyeTa WHACKCOB TEIIOCIOKEHHUS. BBIINM B3SATBI MPOMEPHI BHICOTHI B
XOJIKE, BBICOTBI B KPECTIIC, IIMPUHBI U TIIYOWHBI TPYIH, KOCOW JIMHBI TYJIOBHINA, a
TaKkke 00XBATOB I'PYIX 3a JIOMATKaMHU U TSICTH, U IIUPUHBI B MAKJIOKaX C MOMOIIBIO
MEPHBIX WHCTPYMEHTOB. OIIEHKa TEIOCIOKEHHUS IOAOMBITHBIX KO3 IMPOM3BOIUIIACH
IyTEM pacueTa WHIACKCOB Ha OCHOBAaHUM YCPEIHEHHBIX 3HaUeHU nmpomepoB [58].

MosiouHy!0 TNPOAYKTHBHOCTH KO30MAaTOK H3Yy4Yald €XKEeMecsSuyHO Ha 0aze
KOHTPOJIbHBIX TOCK WHIUBUIYATBHO OT KaKIOH KO3HI.

NHpekc MOJTOYHOCTH PAacCUMTHIBAIM ITyTEM OTHOIIEHUS YAOS 3a JIAKTAIMIO K
JKUBOM Macce KO3bl B Kritorpammax [86].

Jist  uccneoBaHUST XMMHUYECKOTO COCTaBa, (PU3UYECKHMX U CAaHUTAPHO-
TUTUCHUYECKUX CBOMCTB MOJIOKA TIOJOMBITHBIX KO3 MCIOJIB30BAINCH HAyYHBIC
METOIMKU:

1. IIpo6r1 Mmostoka oroupanucek B coorBercTBur ¢ 'OCTom 26809.1-2014.

2. IInotnocte Monoka mo ['OCT-y 54758-2011 «Monoko W TOPOLYKTHI
nepepaboTKy MoJloka. MeTobI OnpeeeHns MII0THOCTH.

3. Kucnornocte Monoka o I'OCTy 3624-92 «MoJI0KO 1 MOJIOYHBIE TPOYKTHI.
TuTpuMEeTpUUYECKHE METObI ONIPEICTCHUS KHCIIOTHOCTHY.

4. Temneparypy 3amep3anust mosioka no 'OCTy 25101-2015 «Monoko. Meroa

OIPCACICHUA TOYKHN 3aMCP3aHU.
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5. Bsizkocth onpeaensiin Ha Buckozumerpe BROOKTield DV2T. (USA)

6. Onpenenenue coaepxaHus MaccoBoil qonu kupa — no ['OCTy 5867-2023
«Mo0KO MPOAYKTHI IEPEPAOOTKH MOJIOKA. METO/IbI ONIPENETICHUS KUPaX.

7. Onpenenenue obmiero 6enka u kazenHa B Monoke — nmo ['OCTy 25179-2014
«Mertozibl orpeiesieHns 00IIero OenKay.

8. MaccoByto 70110 CyXOTro 00e3:KHUpeHHOro mMojiouHoro ocrarka (COMO) Ha
npubope «KieBep-2» METOAOM U3MEPEHUSI XapaKTEPUCTUK YyIbTpa3ByKa B
JUCTUJTMPOBAHHOM BOJIE M MOJIOUHOM IPOJTYKTE.

9. Momnounsiit caxap no ['OCT-y P 54667-2011 «Moaoko U TPOTYKTHI
nepepaboTKu MOJIOKa. MeTo/Ibl ONpEeAeIeHHs] MaCCOBOM JIOJIU CaXxapoBy.

10. Munepanbnbie Bemecta no ['OCT-y ISO 8070/IDF 119-2014 «Mosnoko u
MOJIOYHBIE MPOAYKTHI. OmpeereHue ColepKanusl Kaablvs, HaTpusl, Kallis U MarHus.
CrnexkTpoMeTpruieCcKril METOJT aTOMHOUM abcopOIum».

11. Conepxanue comarnueckux kierok — no ['OCTy 23453-2014 «Momoxko
chIpoe. MeTo/ibl ONpeiesieHus COMaTHUECKUX KIETOK.

12. Knacc 6axrepuansuoit oocemenenHoct — no 'OCTy 32901-2014 «Momnoko
¥ MOJIOYHAs MPOIYKIKA. MeTobl MUKPOOHOIOTUYECKOTO aHATH3a.

13. KanopuitHOCTh MOJIOKa — METOJIOM pacyeTa Mo CTaHIapTHOU (hopmyrie:

K=9,3 x X + 4,1 x (b+JI), tme XK — xxwup, %; b — 6enok, %; JI — nakroza, %.

14. Maccy wmoisoka ¢ (paKTHUECKOM MAaccOBOM JAOJEH >KHpa TpU TMPUEMKE
MEPECUUTHIBAIOT B Maccy MoOJoka ¢ 0a3MCHOM MaccoBoW mosei skupa. Dopmynna
nepecyera Ciaeayromas:

Mex = Mg % Ky ) / Ks

rie Mex, Mgx — Macca MOJIOKa, COOTBETCTBEHHO, C 0a3uCHOM M (haKTUYECKOM
MAacCCOBOM JIOJIEU KUPA;

XKy, Ks — cooTBETCTBEHHO, (pakTHUeCcKas U 0a3MCHAs MaccoBasi 10JIsl KUPA.

15. Cornacno I'OCT 32940-2014 6a3ucHas o01mepoccHiickas HopMa MacCOBOM

JIOJIA JKMpa MOJIoKa coctaBiisieT 3,4%, 0a3ucHasi HopMa MaccoBoit goiu 6emnka — 3,0%.
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[lepecuer 3HaueHust (PaKTUYECKONM MacCChl HETTO MOJIOKA-ChIpbsi B 3HAUYCHMS
YCIIOBHOW MacChl HETTO TI0 0A3MCHOM OOIIEPOCCUIICKON HOPME MAacCOBOM JTOIH Oenka
MPOU3BOAUTCS MO hopmyIe:

Mes = (Mgs * bg) / bs ,

rae Mgs, Mgs — Macca MOJIOKa, COOTBETCTBEHHO, ¢ 0a3UCHOW M (haKTHUYECKOM
MacCOBOM JI0JIeH OeJIKa;

B¢, bs — cooTBeTCTBEHHO, (hakTHUEeCcKas U 0a3UCHAs MaccoBas J0JIs OenKa.

16. Ilepecuet 3HaueHMs (PAKTUUECKON MACChl HETTO MOJIOKA-ChIPhSl B 3HAUCHUS
YCIIOBHOM MacChl HETTO OJHOBPEMEHHO IO 0a3uCHOM O0OIIEepOCCHIICKON HOpMeE
MaccoBO# J1oyiu Oenka U 1o 0a3uCcCHOW OOUIEPOCCUICKOW HOPME MAacCOBOM IO KUpa
MPOU3BOAUTCS MO hopmyIe:

M6>1<6 = (qu@ X Bq) X }Kq) ) / (B6 X )K6),

re Meoxs, Mypxs — Macca MOJIOKA, COOTBETCTBEHHO, ¢ 0a3UCHON U (PaKTHUYECKOU
MaccoBOIl 1071ei kupa u Oernka.

17. MaccoByo 0110 aMHUHOKHUCJIOT OMNPEIesid METOJIOM KamUJUISIPHOTO
annekTpodopesa (KOD) Ha cucteme kanmuuisipHoro snekTpodopesa «Kamens -105M»
npou3BoIcTBO KoMmanuu «JIromakey. (Poccus, r. Cankr-IletepOypr)

18. AMUHOKHUCIOTHBIN ckop Oenka (AC) ompenensyii OTHOIMICHUEM KOJTUYECTBA
He3ameHUMbIX amMuHOKHCIOT (HAK) B mccinemyemom Oenke K KOJIWYECTBY ITOW Ke
AMHUHOKHUCJIOTEI B HI€AJIbHOM O€EJIKE:

mr (r) HAK B 100 r 6esika npoayKTa

AC =
mr (r) HAK B 100 r sTaJIoHHOTO 6€eJKa

BenuunHa aMMHOKHCIOTHOTO CKOpa MOXET BbIpakaThesi B mporieHTax ot 0-100
% wmm B momsix 0—1.

19. MaccoByto J10J110 KHPHBIX KUCJIOT OMPEEIsIA METOAOM Ta305KUJIKOCTHOM
xpomatorpaduu Ha razoBoMm xpomarorpade Kpucramn 5000 nmpousBoacTBa KOMIAaHUH
«Xpomarak» (Poccus, 1. Momkap-Ona).

DKOHOMUYECKYI0 A(P(EKTUBHOCTh HCCICIOBAHUM ONPEEsId 10 BBIXOAY
IPOAYKIMU B AEHEKHOM BBIPAKEHUH, UCTONb3ys MeToauky BACXHIMII (1983).

buomerpuueckas o6padoTka uudpoBoro Marepuaina, KOTOpbId ObLUT MOJTYYEH MPU
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MIPOBEJICHUH OTBITOB, OCYIIECTBIISJIACH HA OCHOBE CTATUCTUYECKMX U MAaTeMaTHYECKUX
METOJIOB aHalh3a C WCHOJb30BaHUEM TakeTa mporpamm «Microsoft Office» ¢
OTpPEJICTICHUEM JOCTOBEPHOCTH pasznuuuii 1o t-kputeputo CTbIOJEHTa MpU TPEX

YPOBHSIX BEPOSITHOCTH.
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3 PE3YJIbTATBI COBCTBEHHBIX UCCJIEJTOBAHUM

3.1 buosornyeckue 0cOOEHHOCTH MOJIOYHBIX K03 B 30He Cpeanero IloBoxbs

3.1.1 YcaoBus COACPKaAaHUA 1 KOPMJICHUSA MMOAONBITHBIX KO30MAaTOK

[ToBbIlIEHHE MOJOYHOM NPOAYKTHUBHOCTH Y KO3, KaK M Yy JIOOBIX APYTHX
CEIILCKOXO3SIICTBEHHBIX KMBOTHBIX HANpPSIMyl0 CBSA3aHO C KA4YE€CTBEHHBIM HUX
CoJlep)KaHMEM U TIOJIHOIEHHBIM KopmiieHHeM. Bc€ »To mo3Boissger Oosiee MOJTHO
NpOSBUTH WX reHetudeckuit moteHnman ([opiaos N.®d., 2013, Camoby-Xoo U.C., 2014)
[44, 147].

VYcnoBust conmepaHusi M KOPMJICHUSI TOJIOMBITHBIX KO3 COOTBETCTBOBAIU
MIPUHATON B XO3SHUCTBE TEXHOJIOTHUU. B X035icTBE MPUMEHSIACh CTOMIOBO-TIaCTOMIITHAS
CHUCTEMa C BOJIBHBIM CIIOCOOOM COZIEp>KaHUS KO3 C MACTOMIIHBIM BBITACOM JIETOM, B
KO3JISITHUKE W 3aroHax — 3uMoM. JKMBOTHBIX OO€cCleuuBaiv AKTUBHBIM MOIIMOHOM.
[Tomemnienne aiig UX COAEpINKAHUS MPEACTABISUIO COOOM KUPIMUYHYIO KOHCTPYKIIHIO C
3€MJISTHBIM T10JIOM, 3aCTEJICHHBIM ITTyOOKOM COJIOMEHHOU MOJCTUIIKON, ¢ OKHaMu. bruin
OTTOPOKEHbI TMOMEIIEHUs [JIs KO3 IMOCJIE OKOTa M HUX OTBhEMBILIEH, CToina st
COJIEp)KaHUsl JKMBOTHBIX, @ TAaKXK€ YCTAHOBIEHO HEO0X0auMoe 00OpyAOBaHMUE,
MO3BOJISIONIEE BPYUYHYIO JOUTH KO3.

OneIT OpoBOJMI W B BECEHHE-JIETHUW MEpUOJ IMOCIe Mepexofa OT 3UMHEro
CTOMJIOBOTO CoOJiepKaHusl K mactOuiHoMy. Hauano ombiTa COBIanano ¢ OKOHYaHUEM
MOJIO3UBHOTO nepuoaa. Kosnsar coaepxanu otnenbHO OoT Mareped. Ha mpoTskenuun
OMbITa COOJIIOZATM OMpPEJEICHHBIN paclopsAIOK IHS, 4Yepeays NacTbOy, OTIObIX U
noenne: 5:30 — BBIMYCK W3 KO3JIATHHKA B 3aroH, moeHwe; 5:45-7:00 — pnoenwme,
MOJIKOPMKA COYHBIMH KOpPMaMM W KOHIIEHTpupoBaHHbIe kopma; 7:00-8:00 — Beiry:m B

3aronax; 8:00- 11:30 — moenme m mnactrOa; 11:30-13:30 — oTapIXx B 3aroHax IIOJ
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HaBecoM; 13:30-14:45 — noeHwe ¢ MOAKOPMKOW COYHBIMA M KOHIIEHTPUPOBAHHBIMHU
kopMamu; 14:45-15:30 — oTaeix B 3aroHax moja HaBecoM; 15:30-18:30 — moenue u
mactr0a; 18:30-20:00 — orawix B 3aronax; 20:00-21:15 — noenne B coueTaHunu ¢ gadycu
COYHBIX U KOHLIEHTPUPOBAHHBIX KOPMOB COTJIACHO MPUHATOMY paiuony, 21:15-22:00 —
BBITYJI B 3aroHax; 22:00-5:30 — HOUHOM OT/ABIX B KO3JISTHHUKE.

B teuenuwe ypaBHHTENpHOTO Tniepuoaa (15 nHeW) 3aBepmIwiaM MOI00p U
opopMIeHHE  TIOAOMBITHBIX  TPYNI  JKHUBOTHBIX. B mepuom  mpoBeAcHUS
AKCIIEPUMEHTAIbHBIX HMCCIEIOBAaHUNA HaMU ObUIM pa3paboTaHbl palMOHBI KOPMIICHHS
ko3oMatok ¢ yueroMm pexkoMmenaanniit CHUMXK, BHUNOK u BACXHWJIL. IIpu stom
VUYUTBHIBATIU KUBYIO MAacCy M MOJIOYHYIO MPOJYKTHUBHOCTH, BO3PAaCT, CPOKU KO3JIECHUS
Ko3oMatok. MccneaoBanus MpoOBOAMIN ¢ MapTa Mo JeKaOph MECSIIBI.

YcpenHEeHHbId paloH KOPMIIEHUSI KO30MAaTOK 3aaHEHCKOW MOpOJblI INEPBOM
JIAKTAllMK BKJIIOYAJI B CBOM COCTAaB:

- B 3UMHHI TIEPHOJI — CEHO cynaHkoBoe — 1,5 kr, komOukopM — 0,5 Kr, »KMBIX
MOACOTHEYHUKOBBIN — 0,1 kr, cBekna kopmoBas — 0,5 kr.

- B JICTHUU TIEPUOJ: TpaBa 3JaKoBO-pazHoTpaBHas — 4,0 kr, komOukopMm — 0,4 Kr,
JKMBIX MMOJICOHEUHUKOBBIN — 0,1 KT, cBekna kopmoBas — 0,5 Kr.

B paumonax coaepxanock B cpeaHeMm 1,83 sHEpPreTMYeCKux KOPMOBBIX €IWHHII,
18,3 MJI>x obmenHoii suHeprum, 1,89 kr cyxoro BemiectBa, 202,0 T mepeBapuMoro
npotenHa. (OoOecneueHHocTh 1 sHepreruueckoit kopmoBoit  eauHunbl  (OKE)
nepeBapuMbIM NPOTEUHOM coctaBuia — 109,2 .

YCcpenHEHHBId palyOH KOPMIJICHUSI KO30MAaTOK 3aaHEHCKOW ITOPOAbl TPEThEU
JIAKTAIMH BKJIOYasl B CBOM COCTAB:

- B 3UMHHUU TIEPUOJT — CEHO cyaaHkoBoe — 1,6 kr, komOukopm — 0,55 kr, cBekIa
KopmoBas — 0,7 Kr, KMbIX MTOJCOTHEYHUKOBBIN — 0,1 KT;

- B JICTHUU MepUoj — TpaBy 3JIaKOBO-pa3HOTpaBHYIO — 4,5 kr, komOukopm — 0,4

KT, CBekJs1a KopMoBasi — 0,5 KT, >KMbIX TTOACOTHEYHUKOBBINA — 0,1 KT.
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B panumone coaepxanoce 2,06 9KE, 20,6 MJIx oO6meHnHol 3Hepruu, 2,08 kr
cyxoro BemiectBa U 216,6 T mepeBapumoro npotenHa. ObecneueHHOCTh oqHON DKE
MepeBaprUMbIM IPOTEMHOM cocTaBmwia 105,3 1.

VYcepenHeHHbId CyTOYHBIM pallMOH KOPMJIEHHS KO30MAaTOK HYOMHCKON HOpPOABI
MEPBOM JIAKTAIIUU BKJIIOYAJ CJIECAYIOIINE KOpMa:

- B 3UMHHI NEpHOJl — CEHO cyaaHkoBoe — 1,6 kr, komOukopMm — 0,5 Kr, ®MBbIX
nojacoJiHeuHuKOBbIN — 0,1 kr, cBeksa kopmoBas — 0,6 Kr;

- B JICTHUU TIEPUOJ: TpaBa 371aKOBO-pa3HOTpaBHas — 4,4 kr, komOukopMm — 0,4 Kr,
JKMBIX MMOJICOTHEUHUKOBBIN — 0,1 KT, cBekiIa kopmoBas — 0,6 Kr.

B yka3zaHHBIX panMoHax B CPEIHEM COIEPKAIOCH: 1,96 sHepreTmyeckux
KOpMOBBIX eaunuil, 19,3 MJI>x oOMenHoi sHepruu, 1,97 xr cyxoro BemiectBa, 209,3 r
nepeBapumoro mnporenHa. ObecnedenHocte 1 OKE mnepeBapuMbiM  IIPOTEMHOM
coctaBuna 106,7 r.

YcpenHeHHbIH CYTOYHBIA pallMOH KO30MAaTOK HYOWMICKOW TOpoAbl TpeTben
JIAKTAlMK BKJIIOYAJI B CBOM COCTAaB:

- B 3UMHHM TIEPHOJI; CEHO CylIaHKoBoe — 1,6 xr, komOukopm — 0,6 Kr, KMBIX
MOJICOTHEUYHUKOBBIN — 0,12 kT, cBeks1a kopmoBas — 1,0 kr;

- B JICTHUM MEPHUOJI: TpaBa 37aKOBO-pa3HOTpaBHas — 5,0 kr, koMOukopm — 0,5 KT,
JKMBIX MMOJICOTHEUHUKOBBIN — 0,08 K, cBeksa kopMoBas — 0,5 Kr.

YcpenHeHHbId palMoH 3TOM Tpynmbel coaepxkan — 2,24 SHEPreTUYECKUX
KOPMOBBIX eauHuil, 22,4 MJI>)x oOMeHHOM sHepruu, 2,26 Kr cyxoro Bemiectsa, 233,8 T
nepeBapumoro mporenHa. Obecneuennocts 1 OKE mepeBapuMbiM  IIPOTEHHOM

coctaBuna 104,4 r.

3.1.2 ’KuBas macca, npoMepbl 1 MHAEKCHI TEJ0CJI0KEHUS KO3 PA3HbIX F€HOTUIIOB

JKuBasg macca Ko3 SBIISIETCS HHTCTPAJIBbHBIM ITIOKAa3aTCJICM HUX IMPOAYKTUBHOCTH.
BOBpElCTHBIe W3MEHEHMS >KHBOM MAacChl ITOKa3bIBAIOT WHIWBUYaJIbHBIC 0COOEHHOCTH

MMPOAOIZKUTCIbHOCTH MOJIOYHOI'O MCIIOJBb30BaHUsA, TO €CTh HAXOJATCS B OHpeﬂeHGHHOﬁ
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B3aMMOCBSI3M C UX MOJIOYHOM MPOAYKTHBHOCTBIO, a TaKXe C ypOBHEM OOMEHHBIX
poIeccoB U 3((HEKTHBHOCTHIO UCIIOB30BaHUs KOpMoB [172, 263].

TapuokoBeiM A.T. u AOaynxaiukoBeiM P.3. ObulM mnpoaHaIM3UPOBAHbBI
0COOCHHOCTH BO3pPaCTHOM M3MEHYMBOCTH IMOKa3aTeeil pocTa KO3 3aaHEHCKOW MOPO/IBL.
VY CTaHOBJIEHO, YTO «...K BO3PACTy MEPBOU CIYUYKH KO30UYKH, TOTYYEHHBIE OT KO30MaTOK
MJaquie ABYX JIET, MO JKMBOM Macce€ YCTYNalT CBEPCTHHUIAM, IIOJIYYEHHBIM OT
KO30MaTOK TPEXJIETHETrO Bo3pacTa M cTapiie Ha 3,8%, a TakKe OHM XapaKTepHU30BaIUCh
CXOJHBIMH TOKa3aTeIsIMU KO3 (UIIMEHTa MOBTOPSIEMOCTH »KUBOW MAacChl, KOTOpbIE
kosiebanuch B mpenenax 0,30-0,32...» [172].

Hanuuue omnpeneneHHBIX 3KCTEPhEPHBIX KayecTB MMEET 0co00e 3HAUeHHE IS
MOBBIIIEHUS MOJIOYHOW MPOAYKTUBHOCTH KO3bETO MOJIOKA, TaK KakK >KMBOTHBIE C
NPaBUJIbHBIM TEJIOCIOXKEHUEM, KaK MPaBUIO, 00JaJat0T BBICOKOW MPOIYKTUBHOCTBIO,
KPEIKHAM 3JIOPOBBEM M CIIOCOOHOCTBIO MMOTPEOISTH OOJIBIITHE 00beMbI KOPMOB [4].

Jsist Toro, 4ToOBl UMETh HATJISIHOE MpEACTaBICHUE 00 IKCTEPHEPHON OIICHKE U
XapakTepe MPOJAYKTUBHOCTH B3POCIBIX KUBOTHBIX, HAMU OBLIU B3SIThI IPOMEPHI TEJa U
BBIYMCIICHBI MHIEKCHI TEJIOCIOKEHUSI KO3 pa3Hbix reHotunoB I w III jmakramuii, 4to
oTpakeHo B Tabnumax 3 u 4.

HyOwuiickue KO3bl JOCTATOYHO KPYIHBIE >KMBOTHBIE. B cpeaHem mo rpymme ux
J)KUBasi Macca coctaBuia B 1 m 3 jmakranusx 54,3 xr u 65,7 kr. OHa npeBocxoauia
MAacCCy 3aaHEHCKHX KO3 B IIEPBOM M TpeThel JakTauuu Ha 7,7 kr unu 14,2% u 8,5 kr unu
12,9% coOTBETCTBEHHO.

Heobxoammo cpazy OTMETHTH, YTO B COMPSDKEHUU C JIAKTAIIUSMUA BHYTPH TIOPOJI
KaK 3aaHEHCKOM, TaKk M HYOMHCKOW, BCe TMOKa3aTelIu H3KCTEPhEPHBIX JaHHBIX

YBCIIMYNBAJIUCD.
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Tabmuna 3 — JKuBas Macca 1 9KCTephep MOAOIBITHRIX Ko3oMaTok (N=5, > n=20)

I'pynna
Ilokazarens ! | L i | v
3aaHeHCKas Hyobwuiickas

1 nakranus 3 JmaKTamnus 1 nakranus 3 nakTanus

JKuBas macca, kr 46,6+0,7 57,2+1,2 54,3+1,1*** 65,7+0,9***
IIpomepsl, cm

BricoTa B X01Ke 80,11+1,43 83,24+1,25 83,21+1,64 85,49+1,72
Beicora —» 83,92+1,89 86,51+1,13 85,17+1,59 87,36+1,83
KpECTIIe
OOxpar rpymn 52 | g5 g4, 7g 83,72+1,89 85,50+1,67 86,89-1,69
JIOIIaTKaMH
['myOuna rpyam 32,78+0,52 34,54+0,69 33,16+0,48 35,51+0,65
[Hupuna rpyam 21,15+0,39 23,12+0,42 22,13+0,36 24,82+0,53
Rocas nmuwa 82,10+1,56 84,261,74 83,68£1,29 85,78+1,39
TYJIOBUIIA
L 15434041 172140.55 16224024 18,47+0.33
MaKJIOKax
O0xBar msacTH 8,23+0,12 9,00+0,14 8,31+0,10 9,27+0,17

[Ipumeuanue: *** - P>(0,999

Tabnuna 4 — MHAEeKChI TENOCI0KEHN KO30MAaTOK Pa3HbIX T€HOTHUIIOB, Y%

['pynna
[Toxazarens ! | I il | v
3aaHeHcKas HyOwuiickas
1 maxramus 3 nmakranus 1 maxranus 3 nmaxkranus
JITMHHOHOTOCTH 59,08 58,51 60,15 58,46
MaccuBHOCTD 103,16 100,58 102,86 101,64
Couroctu 100,65 99,36 102,28 101,29
PacrsayTrocTn 102,48 101,22 100,56 100,34
Koctucroctn 10,3 10,81 9,99 10,84
['pynHoi 64,52 66,94 66,74 69,90
TazorpyaHoit 137,07 134,34 136,44 134,38

[To moxkasarenmto >KMBOW MacChl KO3bl HYOMICKOW TOpOABI TIEPBOM M TpEThen
JIAKTaIly JOCTOBEPHO MPEBBIIATN KO3 3aaHCHCKOW IMOPOJbl aHAJOTHYHBIX JIAKTAIIUH
Ha 16,5 u 14,9% (mpu P>0,999) coorBercTBeHHO. IloKa3zaTenb «BBICOTA B XOJKE»
3aBUCUT OT CTPOEHHUS OCTUCTBIX OTPOCTKOB I'PYAHBIX MMO3BOHKOB, PA3BUTHUS MBIIICYHOM
TKaHW W JIOMATOYHBIX KOCTEH, OTCIOJa W pa3Mepbl €€ MOryT OBITh CaMbIMU
pa3sTUYHBIMHA. JTOT TOKa3aTeslb ObUI BBINIE Yy KO30MATOK HYOHMWCKOW TMOPOJIBI TI0

CPaBHEHHMIO C 3aaHEHCKUMU MO NEepBOM JlakTanuu Ha 3,73%, a o TpeThel JIaKTalluh Ha

2,63%.




55

Uro KkacaeTcsi KpecTua, TO Y BCEX CEIbCKOXO3SMCTBEHHBIX >KMBOTHBIX
JKeIaTeIbHO, YTOObI OH OBLI MPSMOM W IIMPOKUH, B YaCTHOCTH IMIUPOKUM OH JOJIKEH
OBITh B Ta300€IpPEHHBIX CyCTaBaxX, MakKJoKax H cemaauniHeix Oyrpax [107]. B
MOSICHUYHOW 30HE M3MEPSIOT BBICOTY B KpECTIle W IIMPUHY B Makiokax. [lo 3tum
MOKa3aTesIM OISITh NMEPBEHCTBO JIepKaT Ko3bl HyOuiickoil moponbl. Ilo BeicoTe B
KpPECTIIE OHU MPEBOCXOAAT 3aaHEHCKUX K03 Mo mepBoi jakranuu Ha 1,47%, a mo
TpeThell — Ha 0,97%, a no mupuHe B Makjokax — Ha 4,87 u 6,82% COOTBETCTBEHHO.

Pa3BuTHe rpyHOM KIETKH I MACTOUIIHBIX )KUBOTHBIX UMEET OJTHO U3 IJIaBHBIX
3HAYEHUH, TaK KaK B HEW PaCHOJIOKEHBI )KU3HEHHO Ba)KHbIE OpraHbl. MaKkCUMaJIbHbIE
nokaszareiin oOXBaTa TPyAu 3a JIOMATKaMU UMeENU KO3bl HYOUMCKON TMOPOJbI 00eux
naktaiui. [lo 3ToMy moka3aTenato OHM MPEBOCXOAMIIM 3aaHEHOK MEPBOM JIAKTAllUA Ha
3,45%, tpetneit Ha 3,65%. Takke K03bl HyOMICKOW MOPOBI 00EUX JIAKTALMK WMEIOT
0ojee TIIyOOKYIO U IIHUPOKYIO IPyAb, YEM KO3bl 3aaHEHCKOW mopojbl. X pa3zHula mo
ATUM IPOMEpPaM COCTaBHIIa 1Mo nepBoi nakramuu 1,15 u 4,43%, no tperbeit — 2,73 u
6,85% COOTBETCTBEHHO.

[To xocoil avMHe TyJOBUINA HYOHICKHE KO3bI IOMUHUPYIOT B 00€HMX JIAKTAIIASIX
HaJl 3aaHCHCKMMH. Pa3Hula mo 3TOMy MOKa3aTeal0 COCTaBWJIA MO NMEPBOM JIaKTalUuu
1,89% w mo tpetneit — 1,78%.

[TokazaTenb «00XBaT MACTH» TaKkKe OOJIBINE Y KO30MATOK HYOUHUCKOM MOPOJIBI TIO
nepBoit jaktauuu Ha 0,96%, a mo tperbeld — Ha 2,91% mno OTHOWIEHHIO K KO3aM
3aaHEHCKOM MOPOJIbI, YTO TOBOPUT O MX 00Jiee KPEIIKOM KOCTSIKE.

ITo BceM 3KCTEPHEPHBIM MOKA3ATENAM, KPOME KMBOM MACChl, pa3HHIlA OKa3aJlach
HEJIOCTOBEPHOM, OJTHAKO MMEET MECTO TCHJICHIIUS YBEIMYCHUS TPOMEPOB Y KO30MATOK
o0ernx TOpojJ TO TPEThEW JIAKTaIlM¥, YTO CBHUJCTEIHLCTBYET O BBIPOBHECHHOM
AKCTEPHEPHO-KOHCTUTYIIMOHATBLHOM THUIIE MTOJAONBITHBIX YKUBOTHBIX.

DKCTepbepHBIE PA3TUYUs MTOATBEPKIAIOT UHIACKCHI TEIOCIOKEHHUS.

IIpy cpaBHEHHMH KO30MAaTOK pa3HbIX JAKTAIMOHHBIX TPYyNH IO HWHJIEKCaM
TEJIOCTIOKEHUST HEOOXOAMMO OTMETHTh HEKOTOPhle OCOOCHHOCTH, a HMEHHO: MO
WHJICKCY MACCUBHOCTH 3aaHEHCKHE KO3bl OTHOCUTEILHO HYOMHCKHX B TIEPBOM JIAKTAITUN

npeobnaganu Ha 0,30 %, a B TpeThell JakTauuu HyOHMIICKHME KO3bI Ipeodiafand Haxa
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3aaHeHckuMu Ha 1,04 %; mo uHAEKCY COUTOCTH U MO TPYAHOMY MHAEKCY MEPBEHCTBO
OBLJIO TT0 O0EUM JIaKTaIlMsAM 32 HYOMHCKHMH KO3aMH M COCTaBUJIO 1Mo coutoctu 1,60 u
1,90 %, a mo rpynaomy — 3,33 u 4,23 % cootrBercTBeHHO. [10 OCTambHBIM MHIAEKCAM
OTIMYUI HE OBLIIO OOHAPYKEHO, TaK KaK >KUBOTHBIE B CTajie ObUIM OJHOPOIHBIMH II0
TUITYy TEJIOCTOXKEHHSI, YTO ONSNTh TMOATBEPKIACTCS BEIMYMHAMH HW3MEHUYHUBOCTH
WHJICKCHBIX MMOKa3aTeNeH.

Takum 00pazom, Kak 3aaHEHCKHE, TaK U HYOHMIICKHE KO3bI B IIEJIOM HMEIOT
MPOMOPIIMOHAIBHOE TEJIOCIOKEHHE, KPENKYI0 KOHCTUTYIMIO W TOSTOMY CIEIyeT
CKazaTh, YTO M T€, U JPYrHe CIOCOOHBI K MPOIYIMPOBAHUIO OOJBIIOTO KOJIUYECTBA

MOJIOKaA.

3.1.3 Oco0eHHOCTH CTPOCHHS BHIMEHH KO3 PA3HbIX T€HOTHIIOB

HccnenoBaHusi, CBSI3aHHBIE C  BBIBICHUEM 3aKOHOMEPHOCTEW  Pa3BUTHSA
ONpEJENCHHBIX TPU3HAKOB MOJIOYHOM JKelie3bl KO3 BO BpeMsl peau3aluu
HACJICAICTBEHHOW WH(GOpMAIMK, COMPSHKEHBI KAk C  PAacKpPhITUEM  CYIIHOCTH
Mop(doreHesa BBIMEHHM, TaK M MPEAONPEICISIIOT HAay4YHYI0 OCHOBY JMJI CO3JaHus
BBICOKONPOAYKTUBHBIX M YCTOMYMBBIX K 3a00J€BaHUSAM MOJIOYHOM >KeJe3bl MOPOJ
JKUBOTHBIX B YCJIOBUAX MPEANPUATUN MPHU UCHOJIB30BAHUU TEX WM UHBIX TEXHOJOTHM
[219].

PasBuTHE Xene3ucToM TKaHM B MOJIOYHOM jKeje3e, ee 00beM, HaJu4dWe Ha Hel
100aBOYHBIX COCKOB M camoe TiiaBHOE (opMa MOKa3bIBAIOT JTNOO0 MHTCHCUBHYIO, JTHOO
cnalyto aesareabHocTh 3Toro oprana. ConosseBa JI.II. u PemusoBa E.A. yTBepxnaror,
YTO OT Pa3BUTHUS HKEJIE3UCTOrO ammapara MOJIOYHOW »Kele3bl B HEMAJION CTENEeHU
3aBUCSAT MPOJYKTUBHBIC KaueCTBa KUBOTHBIX [161].

HccnenoBanusiMm GpopMbl BBIMEHHU OBbLIM IMOCBAILIEHBI PaObOThl MHOTMX YYEHBIX:
Mikus M. (1987) [234], Henuer X.M. (1998, 1999) [50, 51], Mycraduna I'.H. (2007)
[109], ConosbeBa JI.II. (2012) [161]. Mono4HOl jkelle3e KO3 CBOMCTBEHHa (opMma B
BUJIe KOHyca. OHa COCTOUT U3 ABYX IOJIOBUH, M HA KaXXJI0M NOJIOBUHKE MMEETCS I10

OoHOMY COCKy. Ha KoHIEe cocka ecTh BCEro Jullb OJAUH COCKOBBIM KaHall. Ero mimnHa
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coctapisier npumepHo 0,6-0,7 cM M OH COEOWHEH C MOJOYHOM nucTepHol. Kpome
OCHOBHBIX COCKOB y KO3 MOYKHO BCTPETUTh U PyJAUMEHTApHbIC COCKU. OHU MPAKTUUYECKU
HE BBIIEIIAIOT MOJIOKA, HE MEMIAIOT MPOLECCY JAOCHUS U HE OKAa3bIBAIOT BIIMSHUSA HA
MPOJAYKTUBHOCTH KO3.

Kak wmopdonornyeckoe, Tak M THUCTOJOTHYECKOE CTPOEHHE BBIMEHU TECHO
CBS3aHO C MOJIOYHOCTBIO KO30MaTOK. CeKpeT MOJIOYHOW Keye3bl BbIpadaThIBACTCS
KJIETKaMH KEJIE3UCTOT0 3MUTEINNSA, KOTOPBI BHICTUIAET AJIbBEOJBI (OHH MPEICTABIISAIOT
co00#1 MaJieHbKHE MEIIOYKOIOA00HBIE CTPYKTYPhI BBIMEHH ). BOKpYT aibBeos uMeroTcs
MBIIIEYHBIE KIIETKH, KOTOPBIE, COKPAIAsCh, BBITAIIKUBAIOT MOJIOKO W3 albBEOd B
MOJIOYHBIE MPOTOKH M XOJbl. DTO MOJOKO HA3bIBAETCS aJbBEOJISIPHBIM M COCTABJISIET
MaKCUMAJIbHYIO 4acTh Ha/10s. [[IoMHMMO IPOTOKOB M XOJIOB YacTh MOJIOKA MOCTYMNAET B
MOJIOYHYIO IIUCTEPHY B HIJKHEM 4YacTh BBIMEHH. Takoe MOJIOKO Ha3bIBAETCs
nucTepHaIbHbIM. [Ipy 3TOM Hag0 OTMETHUTH, YTO AJLBEOJSIPHOE MOJIOKO MMEET OoJee
BBICOKYIO JKMPHOCTh IO CpPaBHEHHIO C IIUCTEpHaIbHBIM. OOpa3oBaHHE MOJIOKa B
MOJIOYHOM 3KeNie3e KO3 MPOMCXOAMT 3a CYET Mpoliecca anOKpUHHOW CEKpelHH, B
OTJIMYME OT KOPOB, Y KOTOPBIX CEKpelus MOJOKa MepoKpuHHass. M3-3a 3Toro
KOJIMYECTBO COMATHUYECKHX KJIETOK MOJIOKA B MPOIYKIIMU 370POBBIX KO3 MOXET OBIThH
3HAYUTEIBHO (IO HECKOJIBKUX pa3) 0OJIblIe, YeM JOIYCTUMO JIsi KOPOBBETO MOJIOKA.

CTOUT OTMETUTD, YTO PTACTUYHOCTh BEIMEHH KO3 SIBIISIETCS] BAXKHBIM KPUTEPUEM,
MMEIOIIUM CBSI3b C MOJIOYHOUM MPOAYKTUBHOCTHIO KUBOTHBIX. [10J1 TaHHBIM MOHSITHEM
MOAPA3yMEBAETCS CBOMCTBO BBIMEHU PACTATMBATHCS MPU 3AMOJHEHHH €r0 MOJOKOM H
C)KMMaTbhCsl TOcie JoeHus. M3BecTHO, 4TO MoJouHas »Keje3a MpEeCTaBisieT coOoi
OpraH ¢ BechbMa JIETKO u3MeHstoriercs: popmoii [161].

Ha pasButue Mono4yHOW >Keje3bl BIMSIOT MHOTHE (akTophl. Ha wHam B3rmsim,
Takue (HaKTOphl, KaK TEHOTHUN >KUBOTHBIX M KOJMYECTBO JIAKTAIlMd OKAa3bIBAIOT
HEIMOCPEJICTBEHHOE BIUSHUE HAa MOJIOYHYIO MPOJYKTUBHOCTh. B 3TOM CBSI3M OHM Hamu
OblTi u3yueHsl. [locne mpoBeneHus nccaeaoBaHus ObUTA BBISIBIICHBI YE€THIPE OCHOBHBIE
dbopMbl BBIMEHHM Yy KO3: yamieoOpa3Has, OKpyrJas, rpylieBUIHAs U KOHYcOOOpa3Hasl.
YameoOpas3Has ¢popMa BEIMEHH XapaKTepU3yeTcsl OOMbIION MIOMAIbI0 MPUKPETICHUS

K Oproxy >kuBoTHOTO. ['pymeBuaHas ¢popma, mogoOHasi rpylie BHEIIHE, TAaKKE WMEET
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OOJIBIIYIO TLIONIAAb MpUKperieHus K Oproxy. Okpyrias ¢opma Oau3ka K Gpopme 1mapa
U WMeeT HEOOJBITYI0 IUIONIaab TpHKperuieHns kK Oproxy. KonycooOpasnas ¢opma

HaItIOMHUHACT HCpCBCpHYTBIﬁ KOHYC )51 O6J'IaIIaeT OFpaHI/I‘-IGHHOﬁ IJ10MIaABIO

NpUKpEIJICHUsT K Opioxy Kko3bl. JlaHHble MO (opme MOJOUHOM >Kene3bl KO30MaTOK

Pa3HBIX TCHOTHUIIOB IIPUBCACHLI B Ta6J'II/II_[€ 5.

Tabnuua 5 — @opma MOJIOYHOM KeJe3bl KO30MAaTOK Pa3HOIro reHoTHmna, %

I'pynma
dopma MOJIOYHOM JKEJIE3bI ! . al | v
3aaHeHcKas HyOuiickas
1 nakranms 3 nakTanms 1 nakranms 3 nakTanus
YameoOpa3znas 445 452 21,2 18,5
['pymeBugHas 25,1 27,3 26,4 22,1
Oxpyrnas 20,3 18,3 52,4 59,4
Konycoo6pa3znas 10,1 9,2 - -

JlaHHbIE, TIPUBEJICHHbIC B TaOJUIlE S5, MOKAa3bIBAIOT, YTO KO3bl 3aaHEHCKOU
nopojbl 00eMX JIAKTallMii MMEIOT B OCHOBHOM 4arieoOpasHyio (opMy BbIMEHH, Ha
BTOPOM MeCTe€ — TpylieBHAHas (opMa BBIMEHHU, 3aT€M OKpyIJias ¥ MUHUMAJIbHBIN
MPOIIEHT MPUXOJUTCS HA KOHYCOOOpa3Hyo hopmy.

VY ko30MaTOK HYOMICKOM TOpOABI MpeodiiagaeT okpyrias popMa BBIMEHH, 3aTEM
JIOCTAaTOYHO BBICOKMM MPOLEHT KO3 € TPYLIEBUIHOW (POPMOH, KOTOpas CUUTAETCS
HauOoJIee KeNnaTeabHON 11 KO3 MOJIOYHOTO HaIlpaBJIeHUs! TPOLYKTUBHOCTU. biu3koii k
ATOMY TOKA3aTENI0 SBIAETCS MPOIEHT KO3 C OKpyrioi ¢opmoit BeiMeHu. [Ipu sTom B
HCCIIEyeMOM CTaJie KO3 C KOHyCcooOpa3Hou (hopMoii BRBIMEHU MBI HE HaOJII01alIH.

V¥ K03 3aaHEHCKOI MOpo/Ibl MO MoKa3aressaiM | v 3 JakTanuid 4acTO BCTPEUAOTCS
yarieoOpaszHasi, rpylIeBUaHas U Okpyrias (opMbl BBIMEHH, TOT/Ia KaK y HYOMMCKHX
YKUBOTHBIX OOJIBIIMHCTBO K03 OT 1 10 3 nakrauuu umeroT okpyriywo (52,4; 59,4%) u
rpymeBuaHy0 (26,4; 22,1%) hopmbl BEIMEHHU.

OOpamaer Ha cedst BHMMaHUe TOT (haKT, YTO BEJIMYMHA BBIMEHHM KO3 HE BCerja
COMpsDKEHA C WX MPOAYKTUBHOCTHIO. MHOTZIAa OT KO3, KOTOpHIE HUMEIOT OOJIBIIYIO

BCIIMYMHY BBIMCHHU, MOKHO ITOJIYUUTDb 0oJIbIIIEE KOJIMUSCTBO MOJIOKAa, a UHOrJa U HCT.
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[TosToMy HHTEpeC K MPaBUIBHO Pa3BUTOMY BBIMEHH, €r0 DJKCTEPbEPHBIM
1OKa3aTeasiM OOBSICHIETCS B MEPBYIO OYEpPEb UCIOIb30BAHUEM KO3 B MPOMBIIIICHHOM
KO30BOJICTBE.

Jlns oreHKH (OPMBI BBIMCHHM y KO3 Pa3HBIX T'€HOTHUIIOB OBLIM B3SITHI MPOMEPHI
(Tabauna 6).

Tabnuua 6 — Mopdonoruueckoe CTpO€HUE BHIMEHU U COCKOB KO30MAaTOK

Pa3HBIX TCHOTHUIIOB 1O AOCHHA, CM

['pynna
| | Il 1T | IV
Hoxasarer 3aaHeHcKas HyoOwuiickast
1 makranus 3 makrtanus 1 makranus 3 nmakranus
O0xBaT BEIMEHHA 53,6 62,4 51,8 59,9
[Iupuna 3epkaia 24,2 26,5 20,4 23,5
I'myOvHa BEIMEHH 32,4 34,1 28,0 31,8
JlmuHa cocka 6,3 6,6 6,5 6,9
Paccrosnue mexay cockamu 7,7 8,2 6,7 7,3
O0xBar cocka 7,6 8,5 7.8 9,3

B Tabauie 6 HaGmrogaeTcs CTENEHb W3MEHEHUsI IMPOMEPOB B 3aBHCHUMOCTH OT
reHOTHUNA XUBOTHOTO. [Ipu cpaBHEHNU MEXy rTyOMHOM BHIMEHU M IIMPUHOMN 3epKaja
BBIMEHU CJIEAYET OTMETUTb, YTO KO3bl 3aaHEHCKOW MOPOJIbl UMEIOT CaMble IIMPOKHE
MOJIOUHBIE JK€JIe3bl B TEPBOM U TPEThEH JAKTalMAX IO CPABHEHUIO C KO3aMHU
HYOUICKOM TOpOJIbI, KOTOphle ycTynatoT Ha 15,7 u 11,3% u no riiyOuHe BbIMEHHU Ha
13,5 1 6,7% no mupuHe MO 3TUM Ke JaKTallUsIM COOTBETCTBEHHO.

O6xBaT BBIMEHH — 3TO IOKa3aTellb, XapaKTepU3yIOIUi ero BeauuuHy. Kozl
HYOMIICKOM TOPOJBI UMEIOT MEHBIIHMN 00XBAaT BHIMEHHM B 00CUX JAKTAIlMAX, YEM KO3bI
3aaHeHCKOM nmopoasl, ycTynas uM Ha 3,4% u Ha 4,0 % COOTBETCTBEHHO.

B xone uccnenoBanuii ObIJIO YCTAHOBJICHO, YTO JIJIMHA U 00XBAT COCKOB MO 00EUM
JaKTausaM OBUTH BBIIIE y KO3 HYOMIICKOM MOPO/IbI MO0 CPABHEHMIO C 3aaHEHCKOM, U 3Ta
pasnunia cocraBwia 3,0 u 4,3% mno nepBoi naakramuu, 2,6 u 8,6% — Mo TpeTheu
JIAKTAIlUA COOTBETCTBEHHO.

Bricokne moxaszatenu Mo PacCTOSHUIO MEXKIYy COCKaMH HaOJIOMalvCh y KO3

3aaHEHCKOU mopoabl B o0enx JaKTaouAX OTHOCHUTCIBHO KO3 HY6HﬁCKOﬁ IMOPOJHhI.
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JaHHbIE TIO pa3HULE 3TOro nokasarens cocraBuiu 12,9 u 10,9% B nonp3y 3aaHeHCKUX
KO3.

[ToaBOS UTOT MOTYYEHHBIM PE3yJIbTaTaM, MOXKHO CJIeJaTh BBIBOJI, YTO MOJIOYHAs
&Kennesa KO3 3aaHEHCKOW MOpoasl HMMeeT Jyuiire ¢GopMbl U 00JaJaeT JIydliuMm
MOp(HODYHKIIMOHATFHBIM ~ CTPOEGHHEM, 4YTO TOBOPUT O  MOOWJIBHOCTH €€
NPUCIOCOOJICHUST K IPOMBIIUICHHBIM TexHojorusaMm. HyOwuiickue Ko3bl B 3TOM
OTHOUIEHUU HECKOJIBKO YCTYNAIOT 3aaHEHCKMM, HO B LEJIOM IO 3THM I10Ka3aTeNsiM

TAKKC UMCIOT XOPOHIINC XapaKTCPHUCTHUKHU.

3.1.4 I'emaTo/I0THYECKUIi, 0MOXMMHYECKHIT 1 HMMYHOJIOTHYECKHUIH CTATyC KPOBH

KO3 32aHEHCKOI U HyOMICKOM MOPOo

[TutaTenbHbIC ¥ OMOJOTHYECKH aKTHBHBIC BEIIECTBA, COJACPIKAIINECS B KOpMaX,
ACCUMIITUPYIOTCS. OPraHU3MOM KO3 TYTEM IIPOIIECCOB, MPOUCXOISIIIUX B HX
nuuieBapuTenbHon cucteme. Ilocne o6paboTku B KENMyJOUHO-KUIIEYHOM TPaKTe, 3TU
BEIIECTBA BCACBHIBAIOTCS B KPOBb M TIEPCHOCATCS K KICTKaM OpraHu3ma Jijis
JaTbHEHIIIEr0 MCIONb30BaHUs. KpOBb BBIMONHSACT PETYISTOPHBIC, JbIXaTEIbHBIC U
3aIUTHBIC (PYHKIIMH, a TAKKE yIAIAeT MPOIYKThI KIETOYHOro MeTabosm3ma. Hecmotpst
Ha MOCTOSIHCTBO COCTaBa, KPOBB SIBJISICTCS CUCTEMOM, OBICTPO OTpaXkarolield N3MCHEHUS
B oOpraHusMe Ko3 mu3-3a BHemHHX (aktopoB (3abemmna M.B. um gp., [61],
[MonkoBuuuenko IT.A. u ap. [131], 3eneanna O.B. [68], CansikoB P.C., CronmoBckuii
10.A., A6aypacynoB A.X. u ap. [35], Jleiitboa B.b. [94], Xatipymmun, J.J1. [186],
Jleiiboa B.b., [TozoBaukoBa M.B. [95, 96]).

B pab6ortax yuensix (Mapmapsu I'.FO. u mgp. [100], Hukutuna C.B. [111],
Kapnenko JIL.IO. u ap. [80], 3yea E.M., Bragumupos H.U. [72], Makaposa E.}O. u np.
[128], CansikoB P.C., Crommosckuii FO.A., AoOaypacymoB A.X. u ap. [35],
MypatbekoBa A.M., FOcynos T.T. [108], 3yesa E.M. [71], Knetukosa JI.B., SIkiumenko
H.H., ByraeBa A.A. [82]) uccinenoBan Mop¢OJOTHUESCKUNA ¥ OMOXMMHUYECKUI COCTaB
KpoBu. HeoJTHOKpaTHO ObLIO OTMEUEHO, YTO 3TH MapaMeTPhl SBJISIOTCS 3HAYMMBIMU TPH

OLICHKEC (bI/IBI/IOJ'IOFI/I‘-ICCKOFO COCTOSIHHUSI JKHBOTHOIO M €ro CIOCOOHOCTH JOCTHYb
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ONTUMAaJIbHON MPOJYKTUBHOCTH, a TaK)KE OKa3bIBAIOT BIMSHUE HA €r0 aJalTallMOHHBIC
Ka4yecTBa.

KpoMe TOro, KpoBh B OpraHu3Me JIAKTUPYIOIIUX KO3 BBITIOJIHIET BaXXHYIO
(GYHKIIMIO TOCTaBKU BEIECTB, HEOOXOAUMBIX JUII OMOCHMHTE3a MOJIOKA, K KIIETKaM
MOJIOUHOM xene3bl. MccnenoBanusi reMaToIOTHYeCKUX MoKa3aTesneld 3HaYiMMbl, TaK Kak
MOpGOJIOTHUECKUN U OMOXUMUYECKUN COCTaB KPOBU CYIIECTBEHHO OIPENENsieT COCTaB
MOJIOKA U MOJIOYHYIO TIPOIYKTHBHOCTH KO3 (Tabmwuma 7).

Tabnuna 7 — ['eMaTosoruueckue mokasarenu KpoBu ko3omMarok (N=5, Y n=20)

I'pynna
Ceson | 1 1l AV

IToxazarens Hopwma

roaa 3aaHeHCKas HyO6wuiickas

1 nmakramus | 3 makranus | 1 makrauus | 3 jJakTanus
Becna| 13,93+£2,19 | 14,05+1,24 | 15,24+1,27 | 16,83+1,31
Jleto | 14,11+3,16 | 14,50+1,44 | 15,92+2.31 | 17,44+1,43
80- |Becna| 88,32+6,04 | 88,44+5,25 | 95,41+10,28 | 89,30+7,21
120 | JIeto | 90,20+5,07 | 88,89+8,55 | 96,08+12,65 | 91,08+8,45
Cpennee conepxaHue Becna| 6,3+0,56 6,3+0,61 9,3+0,72* 9,5+1,05*
reMOFHO?GIéaH];?g/I;TPOHHTC o8 Jleto | 6,4+0,59 6,1+£1,07 8,5+0,65* 8,7+1,17
Cpeannii o6bem 1405 Becna| 16,8+1,35 | 18,8+1,56 | 20,5+1,05* 23,5+£2,21
spurpouutoB (MCV), fl Jlero | 17,3£1,42 | 19,6£2,05 | 22,0+1,17* 24,6+2,49
Becna| 23,404+0,52 | 26,41+0,63 [31,2440,42***39,554+0,72***
Jleto | 24,41+0,78 | 28,42+0,94 (35,024+0,82*** 42,941,12***
Becna [8,27+0,15***9,07+0,20*** 6,29+0,41 6,54+0,39
Jleto [8,22+0,10***9,02+0,26*** 6,74+0,28 7,02+0,22
[Ipumeuanue: * - P>0,95; *** - P>0,999

Spurpormts (RBC) 102 /n 8-18

I'emornooun (HGB), r/n

Temarokpur (HCT), % 23-35

Jlewixomutsl (WBC), 10° /n | 5-14

AHanu3upysi JaHHble TaONUIBI 7, CIEAYyEeT OTMETHTh, YTO Y JKMBOTHBIX Pa3HBIX
T€HOTHUIIOB TMTOKA3aTENU MPOILIECCOB KPOBETBOPEHUS YBEIUUMBAIOTCS B 3aBUCUMOCTH OT
YHCJIA JIAKTALUN U CE30HOB roJa.

YpoBeHb 3PpUTPOLUTOB OBLI BBIIE B KPOBH KO3 HYOMICKON MOPOIBI Kak B
BECEHHUM, TaK U JIETHUMN Ce30H. [Ipn 3TOM B BECEHHUU MEPUO MO NMEPBOM JAKTALUH Y

HyOMIICKUX KO3 OH ObLT BbIe HA 9,4%, a B neTHuit — Ha 12,8%, yeM y 3aaHEHCKUX, 11O
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TpeThel naktauuu — Ha 19,8 u 20,3% cooTBeTcTBeHHO. HO 3Ta pazHuiia He JOCTOBEpHA.
B uenoMm, aHanu3upysi 3TOT MOKa3aTellb, HY)KHO CKa3aTb, YTO OH HE BBIXOJUT 3a
npeaensl  (PU3MOJOTMUECKOM HOPMBI M TOBOPUT O TOM, YTO OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIE MPOIECCH], MPOTEKAIOUIMEe B OpPraHU3ME KO3 BCEX JIAKTalud U
CE30HOB rojia, OTPaXKar0T €CTECTBEHHYIO aKTUBHOCTh KOCTHOTO MO3Ta.

OyHKIMOHAIPHAS 3HAYMMOCTh T'€MOIJIOOMHA COCTOMT B TOM, 4YTO OH
00pa30BbIBaCT MOJEKYJISIpHYIO 0a3y mbIXaTelbHOW (PYHKIMU KpoBU. KoHIEHTpamwms
reMorJioOnHa B neprudepuueckoil KpoBH KO3 HYOMHCKOM TOPOIbI TakKKe OblIa BBIIIE 1O
CPaBHEHHUIO C 3aaHEHCKOM KaK B BECEHHHUM, TaK M B JICTHUM MEPUOABI TOJA, YTO MOXKET
OBITH CBSI3aHO C pa3MEpPOM CaMHUX DJPUTPOLMTOB M CTEMECHBIO HACBIIMICHUS HUX
reMoryioonHoM. Tak, B BECEHHUM IEPHOJ IO TEPBOM JIaKTAIlMKM pa3HWIA COCTaBHJIA
7,56%, B nmetnuir mepuox — 6,52%, B Tperhto maktamuioo — 0,63 mw 2,46%
COOTBETCTBEHHO.

[IpoBeneHHBIN pacueT CpeaHEro CoJEepKaHUs TeMOTJIOOMHA B SPUTPOIUTE HE
MOKA3bIBAET OOJIBIIIOTO PACXOXKICHUSI C HOpMOU. OTMeEUaeTcs, UTO B BECEHHUN MEepUOJ
y KO3 HyOHMICKON MOPOJBI MEPBOM JIAKTAIIMH 3TOT IOKa3aTellb ObLI JOCTOBEPHO BBIIIC
Ha 47,6%, 4eM y 3aaHEHCKMX KO3 aHaJIOTMYHOW JjakTtauuv, U Ha 32,8% B JeTHUM
nepuox npu  P>0,95 coorBercTBeHHO. UYUTO KacaeTrcs TeMAaTOKPUTA, HEMHOTO
MOBBIIIICHHBIM B CPAaBHEHHUU ¢ HOPMOM €ro IMoKa3arellb ObUT Y HYOMHCKUX KO3 TPEThel
JIaKTallud B BECEHHMM M JICTHMM ce30HBI roga Ha 13 u 22,57% COOTBETCTBEHHO.
Janubie cormacyrotcsi ¢ AdanacseBoit A.U., ITmennunukoBoit E.H., AmenOpennep
AWM. u ap., Tak Kak MO MX BEPCUH BEJIUYMHA reMaTOKpUTAa 3aBUCUT OT KOJIMYECTBA U
o0bveMa sputpouuToB [158]. CrencTBre mosiydeHus: TAKOTO pe3yjibTaTa Mbl CBA3BIBAEM
C T€M, YTO TIOBBIIICHUE 3HAYCHUS DTOTO MOKa3aTessl y HyOMHCKUX KO30MaTOK 00enx
JaKkTaluid B o0a Cce30Ha ToJla COMPSDKEHO C TeHETHYECKOW OCOOCHHOCTHIO JTaHHOM
MIOPO/IBI.

ConepxaHue JICHKOIIMTOB B KPOBHM KO3 Pa3HBIX T'€HOTHIIOB B 3aBHCHUMOCTHU OT
JIAaKTaIui MOBBINIATIOCH, @ B 3aBUCHUMOCTH OT CE30HOB I'0Jla YMEHBIIIAJIOCh, HO B TO K€

BpEeMsI OCTaBajoOCh B Ipeenax GU3n0IOTHYECKO HOPMBI.
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HCCJIG,Z[OB&HI/IH OMOXUMHUYECKOTO l'IpO(bI/IJI}I KpOBH B 3aBHCHUMOCTH OT I'CHOTHIIA

KO3, YHCIia JIAKTalluid U CE30HOB Tofla MO3BOJSET CYAUTh 00 YpOBHE M MHTEHCUBHOCTHU

O0OMEHHBIX IMpOoHCcCCOB B UX OPraHU3MC. KpOMC 9TOI'0 U3Y4YCHUC OMOXUMUH KpOBH OAaCT

npcaCcTaBJICHUC

00

BeniectBamu [258, 271].

00€eCIIEUEeHHOCTH

opraHusma

KHUBOTHBIX

NUTAaTCIbHBIMHA

PCBYJIBTaTI)I I/ICCJICILOBaHI/Iﬁ OMOXMMHUYECKOTO COCTaBa KpOBH KO3 pPa3HbIX

T'CHOTHUIIOB H J'IaKTaI_II/Iﬁ MpCACTaBJICHbI B Ta6J'II/II_[€ 8. I[I/IHaMI/IKa OMOXMMHYECKOTO

CTaTyCa KpOBH H YPOBCHb HGCHGHI/I(l)H‘IGCKOﬁ PE3UCTCHTHOCTH MOJIOYHBIX KO3 BO

MHOI'OM CBs3aHBI C BO3PAaCTOM, (I)HSI/IOJ'IOI‘I/I‘-ICCKI/IM COCTOAHHECM U CC30HaAMHU 1oza.

Tabnuna 8 — buoxumMudeckre 1 UMMYHOJIOTHYECKHUE TTOKa3aTEIN KPOBU KO30MAaTOK

pas3HbIX JgakTanuii (N=5, Y n=20)

I'pynma
IToka3zareinb Hopma | Ce3oH rona ! 3aaHe‘HCKa;1 L I“Hy6n I7|I cxan v

1 nakranus 3 naktanmsa | 1 makranus | 3 naxTanms

O6uwuit 6ernok, 62-75 Becna 69,53+2,73 | 70,242,776 | 68,12+1,16 |69,29+1,63
o Jeto | 732+113 | 757+1,06 | 74,82+1,86 | 79,95+1,93
AnpOymMuHbI, % 40-55 Becna 48,86+1,79 | 48,37+1,81 | 48,48+1,20 | 47,31+1,18
Jleto 49,19+2,04 | 49,04+1,87 | 48,35+0,95 |48,14+1,12

o-rI00ynHHbI, % 13-20 Becna 17,72+2,93 17,04+1,74 | 18,60+1,72 | 16,95+1,14
Jleto 16,87+1,20 16,92+1,96 | 17,86+0,88 | 17,18+1,19

B-rio6ymuabI, % 711 Becna 9,68+0,63 8,22+1,37 8,06+0,95 | 7,61£1,23
Jleto 9,37+0,84 8,14+1,49 7,72+0,80 | 8,03+1,34

y-rino0yuHbL, % 20-46 Becna 23,74+1,86 26,37+£3,64 | 24,86+1,35 | 28,13+3,16
Jleto 24,57+2,02 | 25,90+2,18 | 26,07+1,52 | 26,65+3,79

OO1ue TUIUasI, 2 80-6.00 Becna 2,94+0,16 3,08+0,28 3,55+0,56 | 3,82+0,18
r/n ' ' Jleto 2,97+0,16 3,24+0,44 3,9840,44 | 4,25+0,07
XonecTepuH, 17-35 Becna 2,75+0,17 2,12+0,14 2,82+0,12 | 2,36+0,09
MMOJTB/JT o Jleto 2,81+0,16 2,42+0,08 2,87+0,13 | 2,51+0,06
MoueBuHHa, 4592 Becna | 5,68+0,16*** | 6,15+0,18*** | 3,95+0,16 | 4,14+0,29
MMOJIB/JT e Jleto 5,84+0,15* 6,34+0,24 4,82+0,36 | 5,23+0,47
I'mroxo3a, 29.33 Becna 2,48+0,22 3,01+£0,18** | 2,42+0,25 | 2,18+0,30
MMOJTB/JT o Jleto 2,78+0,31 3,17+0,31 2,74+0,48 | 2,68+0,19

[Mpumeuanue: * - P>0,95; **- P>0,99; *** - P>(,999

I[aHHLIe, INpCaACTaBJICHHBIC B Ta6J'H/II_Ie 8, CBUACTCIILCTBYHOT O TOM, YTO IIO

IMMOKa3aTcJIt0 MOYCBHUHBI KPOBb Y JKMBOTHBIX 3aaHEHCKOM IMOPOAEI I10 HCpBOfI JJaKTallnu1

MIPEBBINIAET KPOBb JKMBOTHBIX HYOMMCKON MOpojabl B BeceHHUM ce30H Ha 43,8%, a mo
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TpeTheit nakTanuu — Ha 48,6% npu P>0,999. B netHuit nepro1 KpoBb y KO3 3aaHEHCKOM
MOpOJIbI MO MEPBOM JIAKTAIlMU OTIMYaIach OT KPOBU KO3 HYOHICKOW MOpojsl Golee
BBICOKHM COJIep)KaHUEeM aJIbOYMHUHOB, B-T1o0ynrHOB  ritoko3bl Ha 0,84; 1,65 u 1,5%
COOTBETCTBEHHO. [[aHHBIC paznuuusi MEXIy MOPOJAaMU JOCTOBEPHO HE MOATBEPIKICHBI,
HO TeM HE MEHEE€ OHM MPEJCTABISIOT JOBOJIHHO 3HAUMMYIO PA3HUILY B OMOXUMUYECKOM
COCTaBE KPOBU B JIETHUI MEPHUO] U MOTYT BIUSATh HAa UX (PU3UOJIOTMUECKOE COCTOSTHUE U
MOTEHIMAJ PO TyKTUBHOCTH.

[To stum ke mnokazatensMm (mepBasl JakTalus, BECEHHUH CE30H rojia) KO3bl
HYOMNCKON MOpOJbl ONEpeXald 3aaHEHCKUX M0 KOJUYECTBY (-TJIOOYJIMHOB, Y-
MIOOyIWHOB, OOmmMX JaunuaoB W xojnectrepuna Ha 0,88; 1,12; 17,18 u 2,48%
COOTBETCTBEHHO. A JIETOM MX NOKa3aTeNd, Takue Kak oOImui OeloK, a-rio0yIuHbl, Y-
TII00YMHMHBI, O0IIKMe JUMHUABI M XOJIECTEPUH, N0 CPABHEHUIO C 3aaHEHCKHMH KO3aMH,
MIPEBOCXOIIA COOTBETCTBEHHO Ha 2,16; 0,99; 1,5; 25,38 u 2,09%.

B Tperbeil nakranuum B BECEHHUM Iepuoj IOKa3aTenau obmiero Oenka,
anbOyMUHOB, B-TJI00YJIMHOB M TIIOKO3bl Y 3aaHEHCKOW MOpoJbl ObUIM BhIlie Ha 1,3;
0,38; 0,61 u 38,1% (P>0,95) cOOTBETCTBEHHO, YeM y KO3 HYOMHCKOW MOPOIBI BECHOM.
XapaxTepusys JETHUI Ce30H Tojla U CPaBHUBAS €r0 C BECEHHUM, a0COJIFOTHO OYEBUIHO,
YTO MOMHUMO 00IIero Oeyka, MPUCYTCTBUE B KPOBHU 3aaHEHCKUX KO3 aJbOyMHUHOB, [3-
rJ100yJIMHOB U TJIIOKO3bl OCTAaBAJIOCh HAa JJOCTaTOYHO BBICOKOM YPOBHE B OTHOILIEHHE
HyOwmiickux ko3omaTok — Ha 0,9; 0,11 u 18,3% COOTBETCTBEHHO.

OOmuii 0enok KpoBH KO3 00EUX MOpOJ pa3HbIX JIAKTAllMA M CE30HOB roja B
TEUEHHE BCEro OIBITHOTO MEpHOJia YBEIUYMBAJICSA, U KaK CJEICTBUE BMECTE C HHUM
YBEIMYHUBAIUCH U O€IKOBbIE (pakuuu (aTbOyMUHBI U TIOOYIHHBI), KOTOPbIE BXOIST B
ero coctaB. HyHO cka3aTb 0 TOM, YTO B COCTaBe OeTa-riI00yJIMHOB HaXOIUTCs OeIoK
TpaHceppruH, KOTOPBIM BBINMOJIHAECT (DYHKIMIO MEPEHOca Keje3a, KOTOPOe SIBISETCS
COCTABJISIIOLIMM TeMOTJIoONHa. B 3TOW CBSI3M yBelIMYEHHE AAHHOW (paKkMH OKaXKET
MOJIOKUTENbHOE BIMSHHUE Ha TPAHCIOPT Kelie3a B APUTPOLUTHI, YTO BIOCIEACTBUU
CKa)XeTCsI Ha TTOBBIIICHUH TeMOTIO0MHA.

[lo maHHBIM HAIIMX MCCIEAOBAHUN KO3bI HyOUNWCKON MOPOJBI TPEThEU JaKTalluU

B BECCHHHU nepuoa HNpeBOCXOAAT TAKOBBIX JKE 3dadHCHCKHUX KO3 II0 MHOTHUM
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MoKa3zaTesiiM, B YAaCTHOCTH MO KOJMYECTBY Y-TJIOOYJIMHOB, OOUIMX JIMIKUIOB U
xonectepuHa Ha 1,76; 19,4 u 10,2% cooTBeTCTBEHHO. Y KO3 HYOMHCKOW IMOPOILI B
JIeTHEE BpeMs TOBBIIICHO COJEp>KaHWe B KpOBH oOIIero Oenka, o-rjaoOyJIUHOB, Y-
rII00YIMHOB, OOLINX JUIHIOB U XOJIECTEpHHA COOTBETCTBEHHO Ha 5,32; 0,26; 0,75; 23,8
1 3,58% 1o cpaBHEHHIO C KO3aMHU 3aaHEHCKOM MOPOJIbI.

[ToBbIIEHHOE COJEPIKAHKE O, U Y — TTIO0YJIMHOBBIX (DpaKiMii B KPOBH HYOUMCKUX
KO30MAaTOK II03BOJIACT CJejaTh BHIBOJA O TOM, YTO B WX OPraHU3ME IOBBICHIIHCH
OOMEHHBIE TMPOIIECCHl W YCWIWJIACh €r0 PE3UCTEHTHOCTh, TaK KaK O-TJI00YJIWHBI
Y4acTBYIOT B TPAHCIIOPTE PA3IMYHBIX BEIIECTB U UMMYHUTETE.

["amma-rnoOynuHBI coAepKaT B CBOEM cocTaBe MMMyHornoOymunbl (IgG, IgA,
IgM, IgE), xoTopsle HrparOT posb 3alIUTHBIX OEIKOB M 00ECIIEUYUBAIOT I'yMOPAIbHBIH
ummyHuTeT.  CliemoBaTenbHO,  W3MEHEHHMS ~ JAHHOTO  IMOKa3aTels  MOMOTYT
WHTEPIPETUPOBATH MPOTEKAIOIINE MMMYHHBIC TTPOIIECCH BHYTPU OpPTaHU3Ma KO3.

HopmainbHast sku3HENEATEeIbHOCTh KO3 3aBUCUT OT OallaHca HEOPTaHMYECKHUX
AJIEKTPOJIUTOB B WX TKAHAX. OTH JJICKTPOJHUTHI, KOTOPHIC SIBJISFOTCS BaXKHEHIITMMU
CTPYKTYPHBIMH €AMHHUIIAMH OpraHuW3Ma, MPHUCYTCTBYIOT B (opMe HEOPraHMYECKUX
coJiel B KJIETKaxX KpPOBH, siIpax KJIETOK W JIPYTMX BAXKHBIX CTPYKTypax opraHuzma. B
CBIBOPOTKE KPOBH MHUHEPAIBbHBIC BEIIECTBA HEMOCPEICTBEHHO CBSI3aHBI C OelKamw,
KOTOPBIE UTPAIOT BAXKHYIO POJb B HHTEPCTUIIMAIIEHOM METa00IM3Me (MEKKIETOYHOM),
CHUHTE3€ MOJIOUHOW KHCJIOTHI M HEWUTpATU3alMU TOKCMHOB. MUHEpabl OKa3bIBAIOT
MHOTOTpaHHOE (HPU3UOJIOTO-OMOXUMUYECKOE BIUSHUE HA OPTaHU3M KO3.

MosoyHasi TpOYKTUBHOCTh KO3 HAMPSIMYIO 3aBUCHUT OT COJICP)KaHUS KalbIUs U
dbochopa B CHIBOPOTKE KPOBH. DJIEMEHTBI ATHUX YKU3HCHHO Ba)KHBIX MaKPOIJIEMEHTOB
JIOJDKHBI OBITh CBSI3aHBI O€JKaMH KPOBH, YTOOBI CO37aTh KaJIbIIMI-OCIIKOBBIC H
bochopHO-0eKOoBbIE KOMILIEKCHI. JKenaTtenbHo, YTOObI Kbl HAXOAWUJICS B MOHHOU
dbopme, Tak KaK OH MOXKET JIETKO TPOHUKATh B MEXKIECTOUYHYIO Cpeny H
B3aMMOJICHCTBOBATh C KJIETKAaMHU, PEryJupoBaTh 0OMEH Kaiblms U Gocdopa, a TakxKe
y4dacTBoBaTh B Metabonu3me Butamuna D. Yuensiit Tonopos WM. (1970) ormerun, 4uro
Hapy>KHBbIM CJIOW KOCTH SIBJIIETCS «KAJIBLMEBBIM PE3EPBYapOM», KOTOPBIM MOMOTaET

noaaCpPKUBaTh MMOCTOSIHHBIN YPOBCHb KaJdbllA B KPOBH. CYHICCTByeT MMOCTOSIHHBIN
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OOMEH MOHAMH KaJIbI[Usl MEXKIY 3TUM CIIOEM KOCTH W KpOBbIO. IMEHHO B 3TOM cloe
KaJbIUil OTKJIABIBACTCA M TIOCTYMAaeT OOPaTHO B KPOBb. DTH MPOIIECCHI PETYIHUPYIOTCS
HelporymopaibHeIM yTem [119, 122, 145, 160, 175].

KocTHast TkaHb BBIMONHSIET BaxHYI0 (QYHKIHUIO MO OOECIEUEHUIO OpraHu3Ma
dbocdopoM, TTOTOMY YTO BBICOKHH MpormeHT Bcero Gocdopa (1o 85%) mpuxommres
UMEHHO Ha KOCTHYIO TKaHb. l[IpucyrctBue ¢docdopa pacmpenensieTcss CiIeTyroIM
oOpa3oM: B MBIIIEUYHON TKaHU ero coaepxkutcs 8-9%, B HepBHOU Tkanu a0 0,7% u B
kpoBH 110 0,2%. DTOT 37€MEHT MPUHUMAET y4acTHE BO MHOTHX IpoIleccax, U B IEPBYIO
ouepe/ib, B PEryJISIUU KUCIOTHO-IIENIOYHOro OajaHca, aKTUBAIMU (DEpMEHTATHBHBIX
MPOIIECCOB, OOMEHE YTJIEBOJIOB, )KUPOB U OENIKOB, a Takke QochopunupoBannu. Takxke
dbochop akKyMyIHUpyeTCss B COCTaBE BaKHBIX XHUMHYECKUX COCTUHEHUH, TaKUX Kak
afgeHo3uHMoHodocdaT, HYKIEOTU] aacHo3uHaAudochaTa U BBHICOKOIHEPIETUUECKOE
coenunenne AT® (ageHozunTpudocdara). Heoprannueckuii u oprannueckuii pochop
BXOIAT B coctaB oOmiero docdopa. K Hum otHOCcsTCs comu (HochopHON KHUCIOTHI,
dbocharuasl u aunouaHsit dochop, Gochop HyknaeonporenHoB (docdonporenibl),
KHCIIOTOPACTBOPUMBIN opranuueckuii ¢ochop (3GUpbl pOACTBEHHBIX COCTUHEHUUN -
angeHo3uHaupochopHoil U aAeHO3UHTPUPOCPOPHON KUCIOTHI, TeKco30(hochaThi,
tpuozodocdarei). B kierkax kpoBu ¢dochop HaAXOAUTCS TOJBKO B COCTaBe
OPTraHMYECKUX COCAMHEHHH, a B CHIBOPOTKE NPHUCYTCTBYET MPEUMYIIECTBEHHO
Heopranuueckuit gpocgop [178].

KitoueBbiM TOTIOTpaduueckuM ydacTKoM ycBoeHusi ¢dochopa B OpraHuU3MeE
CUMTACTCS] KUIIEYHUK, a MOJACPKUBAIONIASICS B HEM IIEJIOYHAs cpefa 00JIerdaeT 3TOT
nporecc. Ho HeEoOX0oAMMO y4YHMTHIBaTh, YTO TPU THINOBHTAMHUHO3¢ BHUTamMMHAa D B
OpraHu3Me, W TMpU TOBBIIMICHHOM COJICPKAHUM KaJbI[Us M MarHus B KHUIICYHOM
cyoctpare 3¢ @dexTuBHOCTh, BcackiBaHusi (ocdopa cBoauTcs Ha HeT. BriBegenue
dbochopa u3 opraHuzMa MPOUCXOJUT TJIABHBIM OOpa3oM ¢ MOYOM, a Takxke ¢
dexkammamu. OpgHAKo, B TEPHOJ MOJOKOBBIIETEHUS, Yy JAKTHPYIONIUX KUBOTHBIX,
dbochop mpoayuupyercs ¢ mosiokom. Hopmanuzamuss oomena docdopa B opranusme
PETYIUPYETCS C TOMOIIBI0 TAPAMUTOBUIHBIX >Kelie3, BHUTaMHHA D, NIUTOBUIHOU

JKene30i u moukamu [178].
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B opranu3sMe MarHuil BBINOJHSAET MHOXKECTBO (YyHKUMNA. OH ydacTByeT B
PEryJlMpOBaHUM KHCJIOTHO-IIEJIOYHOTO PABHOBECHUS W OCMOTHYECKOTO JIaBJICHHUS B
TKaHSIX M OKUJIKOCTAX, OOECIeurMBaeT HOPMalbHYI0 pPabOTy HEPBHO-MBIIICYHON
CHUCTEMbI, BXOJUT B COCTaB (EPMEHTOB, PETYIUPYET MPOLECChl OKHUCIECHUS U
TEPMOPETYJIALHUIO.

Marnuii sBisieTcsi BXKHBIM KaTHOHOM BHYTPH KJIeTOK. OH HAaXOJUTCS Ha YPOBHE
MUTOXOHJIPHM U Y4acCTBYET B MEXKKJIETOYHOM METa0OJIM3Me B KauecTBe KodakTopa u
aKTUBAaTOpa HEKOTOPHIX (epMeHTHhIX cucTeM. Marnuii (QyHKIIMOHHpPYET TMpHU
NOTJIOUIEHUH JHEpPrHM, YIJIEBOJOB, KHUPOB, OMOCHHTE3a OENKOB, OO0pa30BaHUU
moueBuHbl U MaTpuuHo PHK. On Bnuser Ha aedochopunupoBaHue MpoIEeccos,
HeCHeU(PUUECKU HWMMYHHUTET, BO30yJIMMOCTb HEPBHBIX OKOHYAHHUI, MBIIIEUYHOE
COKpalleHHE U CKEJIETHYIO Kaibluukanuio. Marauii 3amacaeTcsi B pa3HbIX TKaHSIX — B
markux (0,2 r/kr) u KecTkux TKaHax (1m0 2 r/kr). Ecim B opraHu3Me >KMBOTHBIX
HaOo1aeTcs AEPUIMT MarHus, OHU MOTYT MCIIOJIb30BaTh 3alachl U3 CKEJIETHOW TKaHU
(or 30 mo 70%). Kak m B ciydae ¢ KaJdblUUeM, pEryJdlnus OoOMeHa MarHus
OCYILIECTBIISIETCS] C TIOMOIIbIO APaTTOPMOHOB — TUPOKCHHA U albJIOCTepOHA. Marnuii
(Mg) HeoOXoauM JjIsi TMPaBUJIBHOTO METa0OJIM3Ma YTJEeBOJIOB W aKTHUBAIIMM MHOTHUX
(dbepMeHTOB, OCOOEHHO Y4YacTBYIOIIMX B peakuusx (ochopunupoBanus. B mpouecce
OCTEOreHe3a OH 3aHUMAET 3HaYMMOE MECTO, B KOTOPOM OKOJIO IBYX TPETEU COCTABIISIIOT
Ba)XHbIE KOMIIOHEHTBHI KOCTH, MPEUMYIIECTBEHHO B BHUAE KapOoHaToB. B opranmsme
B3POCJIOTrO )KMBOTHOTO B pacuere Ha CyXyro TkaHb coxaepxkurcs 0,10-0,13% maruusa. 13
3TOro KojuuecTBa 65-68% Maruusi HaxOOUTCS B CKeJleTe W 3y0ax, OCTajlbHOE — B
KJIeTKaxX MATKHUX TKaHew [117].

O6men kanblvs U pocdopa B CHIBOPOTKE KPOBHU KO3 3aaHEHCKOW M HYOMHCKOU

IIopoa B 3aBUCUMOCTH OT 4HCJIa HaKTaHI/Iﬁ M CC30HOB Ioaa 1npcacTraBjICH B Ta6J'II/II_[e 9.
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Tabnuua 9 — [lokazaTenn MUHEpaILHOTO OOMEHA B CHIBOPOTKE KPOBU KO30MaTOK (N=5,

>'n=20)
I'pynna
I 1 Il v
IToka3arens Hopma | Ce3on roga 3aaHe‘HCKaH Hy 61/1‘17101(21;1
1 naxtanms | 3 naktanus | 1 jakramusg | 3 JaKTanus
OOLIMii KaabILHH, 25.3.95 Becna 2,75+0,03 2,98+0,02 | 2,62+0,06 2,86+0,03
MMOJIB/JI o Jleto 2,83+0,06 3,12+0,03 | 2,70+0,03 | 3,00+0,05
Heopranudaeckwii 194-258 Becna 2,14+0,06 | 2,33+0,07 2,08+0,04 2,24+0,02
dbocdhop, Mmmoaw/a |~ : Jlero 2,21+0,04 | 2,49+0,01 2,17+£0,07 2,31£0,03
Marsauii, MMOJIb/JT 0.90-1.20 Becna 0,98+0,01 1,09+0,06 1,03+0,04 1,12+0,05
’ ’ Jleto 1,05+0,03 1,154+0,05 1,07+0,01 1,17+0,02

B chIBOpOTKE KpPOBH KO3 3aaHEHCKOW M HYOMICKON MOpPOJ B 3aBUCHUMOCTH OT
yyciia JIaKTallMd W CE30HOB ToJia OTMEYAIOCh YBEJIWYEHHWE OOIIEro Kalbllus,
Heopranudeckoro ocdopa, maraus. Tak, y K03 3aaHEHCKOM MOPOJIbI IEPBO JTAKTAIIUN
B BECEHHUU TMEpHOa IO CPABHEHUIO C TMEPBOM JIAKTAIlMEW 3TOr0 Ke Tepuoja y
HYOMHCKMX KO3 TIOKa3aTelqu oOOIIero KalblUsd W Heopranuyeckoro docdopa
yBennmuniaruch Ha 4,73 u 2,8%, a B netHuit — Ha 4,6 u 1,81% cootBercrBenHo. 1o
TPEThEH JIAKTAllMd TaKKe HAOMIOAATIOCh YBEIMYCHHE TI0 DJTHM MHUHEPaTbHBIM
BelecTBaM. Tak, B BECEHHMM CE€30H rojia pa3Huiia oomiero kaubnus coctasuia 4,03%,
Heopranudeckoro ¢ocdopa — 3,86%, merom — 3,85 m 7,3% coorBercTBeHHO. [0
MarHuio yYCTaHOBJICHA CJEAyIollas 3aKOHOMEPHOCTh: MOKa3aTellb y KO3 HYOHICKOM
IOpPOABbl HECKOJIBKO IIPEBBIIIACT TAKOBOW Y 3aaHEHCKOW MO MEPBOM JIAKTAllMU B
BeceHHUI nepuoa Ha 4,85%, 1Mo nmepBoy JakTauuu B J€THUWA niepuoa — Ha 1,87%, mo
TpPEThEH JaKTAIlMd B BECEHHUU Tepuon — Ha 2,7/%, MO TPEeThell JIaKTaIuu B JIETHUUN
nepuoa — Ha 1,7/% coorBercTBeHHO. B 1€10M HEOOXOAWMO OTMETUTH, 4YTO BCE
u3ydaeMmble TIOKa3aTeid 10 MHUHEpPAIbHOMY OOMEHY HaxomsTCsl B Mpejenax
(U3MOTOTUYECKOH HOPMBI M TO3BOJISIIOT J1aTh TOJOKUTEIBHYIO OIICHKY COCTOSIHHUIO
3JI0POBBSI KO3.

Takum 00pa3oM, KOMIUJIEKCHAsE OI[eHKa MOP(OJIOTUYECKOTO U OMOXUMUYECKOTO
COCTaBa KpOBH, XapaKTEPHU3YyOIIas 0OMEHHBIC IMPOIIECCHI B OPraHU3ME YKUBOTHBIX, JTACT

BO3MOKHOCTB OCOOCHHOCTSX

CyauTb 0 (pHSPIOJIOFH‘IﬁCKOM COCTOSAHHUHN 141
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OMOXUMUYECKUX peaKHI/Iﬁ B 3aBHCHUMOCTH OT 4YHCJIIa J'IaKTaHI/Iﬁ H CC30HA roga y KO3

Pa3HBIX T'CHOTHUIIOB.

3.2 Iloka3areju MOJIOYHOM NMPOAYKTUBHOCTH NMOAONBITHBIX KO30MAaTOK 3a

JJAKTAIu10

Cnpoc u noTpebiaeHne KO3hero MOJOKa YBEIHMYUBAIOTCS C KaKIbIM Toa0oM. Bee
3TO, B TMEPBYIO OUYEpe/b, CBS3aHO C TEM, YTO OHO OOJAJACT BBHICOKUMH BKYCOBBIMU
XapaKTePUCTHKAMH U MMEET IMUPOKHMH CIEKTp JiedeOHbIX cBoiicTB [1, 39, 65, 103, 112,
180, 191, 192, 204, 215], 4uTr0, HECOMHEHHO, CBHJICTEILCTBYET O HEOOXOJWMOCTH B
MIPOBEJECHUN BCECTOPOHHUX KOMILJIEKCHBIX MCCIIEIOBAHUI MPOTYKTUBHOCTH KO3 Pa3HBIX
TE€HOTHIIOB C LEJbI0 UX 3P(HEKTUBHOTO UCIIOJIb30BAHUS.

MosouHass TPOAYKTUBHOCTh M KayeCTBO KO3bETO MOJOKAa B JOBOJIBHO
3HAUUTEILHOM CTENEHUW CBS3aHBI C MECTOM TeOorpapuuyecKoro PacroIOKEHUS
XO034MCTBA, 3aHUMAIOIIETOCS] MOJIOYHBIM KO30BOACTBOM, C €ro MacTOMUIIHBIMU
BO3MOXKHOCTSIMH, a Takxke psaoM Apyrux ¢daktopoB. [IuHaMuka MOJOYHOM
MPOTYKTUBHOCTH KO3 3aaHEHCKOW M HYOMHCKOM MOPOJ pa3HbIX JakTanui 3a 305 gHei
ToKa3aja pa3Hbli ypOBEHb CpeHeMeCTIHbIX yaoeB (Tabauia 10).

AHanu3upysi TOJy4YeHHBIC JaHHBIC, MpejCTaBicHHbIe B Tadiuie 10, HyXHO
OTMETHUTh, YTO 3aaHEHCKHE KO30MAaTKH JIUIUPYIOT MO KOJIMYECTBY HAJOCHHOTO MOJIOKA
KaK 3a MEpPBYIO, TaK U 3a TPEThIO JIAKTAIMIO HAJl KO3aMU HYOMHCKOW TOpOojabl. DTa
pa3HMIla cocTaBuja 1Mo nepBoit nakramuu 86,81 kr wmm 17,75%, u mo Tperbeit — 24,86

kr wiu 4,07% (P>0,999).
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Tabnuna 10 — JlunaMuka cpelHEMECSYHBIX YA0EB KO3

pasHbIX TeHOTHUIIOB M jakTaruii, kr (=10, > n=40)

I'pymma
[Toxasarens I | T AL m | v,
3aaHEeHCKast HyoOwiickas
Mecs1 makTanuu

1 nakranms 3 JmaKTanus 1 nakranms 3 nmakranus

I 48,46+0,46*** 54,51+0,50 44,23+0,35 53,48+0,49

I 61,57+0,65*** 67,62+0,62* 51,00+0,60 65,25+0,58

"I 95,42+0,81*** 100,31+0,99** 76,83+0,76 96,15+0,78

v 107,53+1,50*** 115,47+0,67*** 85,99+0,91 108,24+0,61

Vv 63,14+0,66*** 70,23+0,63* 55,86+0,65 67,94+0,59

VI 56,12+0,60*** 62,17+0,51* 47,42+0,57 60,67+0,48

VIl 47,64+0,63*** 53,67+0,40 45,25+0,56 52,54+0,41

VIl 43,34+0,58*** 49,41+0,34* 38,00+0,46 48,26+0,36

IX 30,27+0,59%** 36,15+0,30*** 26,16+0,45 34,41+0,32

X 22,12+0,42*** 26,57+0,31*** 18,06+0,41 24,31+0,29
3a JaKTalHio 575,61+2,84*** | 636,11+£2,59*** 488,80+2,50 611,25+2,44

[Tpumeuanue: * - P>0,95; ** - P>0,99; *** - P>0,999

Hauunasi ¢ mepBoro mecsina JakTaluu, BO BCEX rpynmnax yJao0il mjiaBHO HaOupanl
TEMII 110 YETBEPTHIN MECHIL] JAKTAL[MH, a 3aT€M K 3aBEpLUCHHUIO JIAKTALUK IIEJI Ha CHa.
MakcuManibHbIE€ CPETHEMECIYHBIE YAOU MTPUXOIWIINCH HA BTOPOM, TPETU U YETBEPTHIN
MECSIbI JIAKTAllUd BO BCEX YEThIpEX rpymnmnax kozomarok. Hanbonpime nokaszareiau mo
CpPEIHEMECSIUHbIM HaJ0sM OBUTM y KO3 BCEX T'€HOTHIOB M JIAKTallUd B UYETBEPTOM
Mecslle, PU 3TOM KO3bl 32aHEHCKOW MOPOJbl JOMUHUPOBAIM HAaJl KO3aMU HYOHICKOMN
no nepBo jakrtanuu Ha 21,54 kr unu 25,05%, no tperbeit — Ha 7,23 kr wim 6,68%
(P>0,999).

3HAUUTENHbHO HU3KMMU U MPAKTUYECKU OJMHAKOBBIMU OBUIM CpEIHEMECSUYHbIC
YAOHU B BOCBMOM, JIEBSITOM H JIECATOM MECSIAX JAKTALUU y BCeX IpymIl. MUHUMaIIbHOE
3HAYEHUE CPEIHEMECSYHBIX YJ0€B ObLJIO Ha JECATOM MECSIE JIAKTAlMU Y KO3 000MX
T€HOTHUIIOB, YTO OOBSICHSIETCS] CYKO3HOCTBIO OIBITHBIX KUBOTHBIX, HO TMOKa3aTelu y KO3
3aaHEHCKON Mopoj bl ObUIM Jyyllle MoKa3aTeliel Ko3 HyOuiickoi mopozasl. Ux pasHuia
cocTaBuia no neppoit nakrauuu 4,06 kr unu 22,48%, o tpetben — 2,26 kr wim 4,85%

(P>0,999).
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Tak, KO3bl 3aaHEHCKOW TMOpOABl O00EMX JaKTaluid 1O  KOJHUYECTBY
CPEIHEMECSIYHOIO yA0s MPEBOCXOAWIM KO3 HYOMKCKOW MOPOJAbI B MEPBBIM MeCSI]
nakTauuu Ha 9,56 u 1,93%; Bo BTOopoit mecsn — Ha 20,73 u 3,63%; Ha TpeThEM MECSIIEC —
Ha 24,20 n 4,33%:; Ha riaTom Mecsie —Ha 13,03 u 1,87%; Ha mectoMm Mecsile — Ha 18,35
u 2,47%; Ha cegpbMoM Mecsne — Ha 5,28 u 2,15%; nHa BocbMoM Mmecsne — Ha 14,05 u
2,38%, Ha neBsATOM Mecsie Jaktanmu — Ha 15,71 m 5,06% u Ha necaTtoM MecsIie
jmaktanun — Ha 22,48 1 9,30% cOOTBETCTBEHHO.

Ha mnporsokeHnn Bcex AECATH MeECSIEB IEPBOM JIAKTAllMM HAOJIOAAI0Ch
JOCTOBEepHOE TIPeBOCcX0icTBO (P>0,999) k03 3aaHeHCKOW MOPOJABI HaJl CBEPCTHHUIIAMH
HYOMIICKOM MOPOJIbI, YTO MO UTOraM NEepBOM JakTtauuu coctaBuio 86,81 kr (P>0,999).
AHajlornyHasi 3aKOHOMEPHOCTh HaOJIofanach W MO TPEThEH JaKTaluu, OJHAKO, Ha
CEJIbMOM MeECSIIE JIAKTAIllMK JOCTOBEPHOM Pa3HUIILI MEXAY YI0SIMU KO3 00€UX MOPO/ HE
HaOoanock. TeM He MeHee, MO0 UToraM TPEThEl JIaKTalluu 3aaHEHCKUE KO3bl UMEIU
MIPEBOCXOJICTBO HAJ HYOMHCKMMH aHajoramu moutd Ha 25 kr (P>0,999). Caenyer
3aMETUTh, YTO B JIAaHHOM XO3SUCTBE KO3bl HYOHMHCKOW MOPOJBI JIOCTATOYHO XOPOIIO
pa3ganBarOTCsl K TPEThEH JaKTallMU, TOTAa UX MPOJYKTUBHOCTD YK€ MEHBIIE YCTyHaeT

KO3aM 3aaHEHCKOM IIOPOHEI.

3.2.1 Ouenka GU3NKO-XUMHYECKNX U MUKPOOHOJIOTHYECKHUX MOKa3aTe el

KadecTBa MOJIOKA KO3 Pa3HbIX TCHOTHIIOB

Ko3be M0JI0KO 3a cueT CBOMX YHUKAIBHBIX (PU3UKO-XUMHUECKUX, OMOJIOTHUYECKUX
U HU3KOQUIEPIC€HHBIX CBOWCTB SBJISIETCS HauOOJiee BBITOJHBIM U TIOJIE3HBIM, YeM
MOJIOKO JPYTHUX CEIIbCKOXO3SIMCTBEHHBIX J>XHBOTHBIX, K TMPUMEPYy KOPOB, B YacTH
UCTIOIB30BaHUSl €r0 B IENIAX TMPOM3BOJACTBA MHUIICBBIX  MpoaykroB  [118].
MHOTro4HCIIEHHBIMH UCCIEAOBAHUSIMHU OBLUIO YCTAHOBJIEHO, YTO OPraHUYECKOE KeJe30,
BXOJSIIEE B COCTaB KO3bEr0 MOJIOKA, yCBAWBAETCA OpraHu3MoM yenoBeka 10 30%, a
JKeJle30 KOpoBbero MoJioka Juiib Ha 10% [43, 154, 155, 249, 267]. B tex ctpanax, rae
OTpaciib KO30BOACTBA LIMPOKO Pa3BUTAa, MOJOKO KO3 MHOTOIPaHHO MPUMEHSETCS MJis

BBIPA0OOTKH KO3BUX CBIPOB, WOTypTa W APYrol KUCIOMOJOYHON npoxaykuuu. Koswe
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MOJIOKO, @ TakK)Ke MPOAYKTHI, MPOU3BEJIECHHbIE HA €ro OCHOBE, SBISIOTCS ILEHHBIMU
MUIIEBBIMU pecypcaMu, OCOOCHHO B muTaHuu jeteil. OHO Oorato OHOJOTHYECKH
aKTUBHBIMU BelIeCTBAMU — OKOJIO 40 pa3iMyuHbIX 3JIEMEHTOB, HEOOXOAMMBIX IS
3I0OpOBBSl uejoBeka. B Hamiell cTpane HamOoliee pacmpoOCTpaHEHHBIE MOPOJABI KO3 B
MOJIOYHOM KO30BOJICTBE — 3aaHCHCKas, alblMiiCKas W pexe Hyowiickas [73, 75, 106,
132, 201, 203, 207].

[TockonbKy KO3bI YIOMSIHYTBIX BBIILIE IMOPOJ] CYIIECTBEHHO OTIMYAIOTCSA APYT OT
Jpyra mo yJIolo 3a JIaKTaluio, a TakKe COCTaBy MOJIOKA, HEOOXOJMMO IPOBEIECHUE
KOMIUIEKCHON OLIEHKH Ka)KIOr0 *KMBOTHOTO JIJIsl ONTUMH3aluU U 6osee 3(h(HEeKTUBHOrO
UX COJICPXKAHUS B IEIIAX XO35IMCTBEHHOTO UCTIONB30BaHus [124].

AHan3 MOJIOYHOM MPOAYKTUBHOCTH y KO3 Pa3HbIX I'€HOTHIIOB IOKa3al (Tabiuua
11), yTO 3aaHEHCKHE KO3bl MPEBOCXOAWIM HYOMHCKHX KO3 MO OOEUM JIaKTalUsIM B
teuenue 305 mueit Ha 15,08 u 3,91%, HO pa3nuuus Mpu STOM HEIOCTOBEPHBI. TeM He
MeHee, HEOOXOAMMO OTMETHTh, YTO NPHU IEpepacueTe HaJ0E€B MOJIOKAa Ha 0a3uCHYIO
AKUPHOCTH (3,4%) mokaszaresid MOJIOYHON MPOJYKTUBHOCTHU MO MEPBOM JIAKTALIMH TaKKe
ObLTM BBIIIIE Y 3aaHEHCKUX KO3, 4yeM y HyOwiickux, Ha 6,93 kr wmm 1,13%, HO 1o
TpEeThel JaKTaluu HYOMHUCKHE KO3bl 3HAYMTENIPHO MPEB3OIILIN 3aaHEHCKUX — UX YAOU
cocraBun 830,58 kr, yto nwa 102,8 xr wmm 14,13% Bemme. Ilpu mnepepacuere
(haKTHYECKOM MaccChl MOJIOKa OJHOBPEMEHHO MO Oa3MCHON MaccoBOM JonM Oelka
(3,0%) K03BI HYOMICKONM MOPOJIBI MPEBOCXOJAT 3aaHEHCKUX IO TPEThed JIaKTalluM Ha
22,3 xr wm 3,28%, a 1o mepBoi JIaKTalluu HAa000POT, 3aaHECHCKKE KO3bI TIPEBOCXOIUITN
HYOMHCKHUX MO JaHHOMY MokaszaTtento Ha 76,14 kr wiau 15,01% cooTBeTCTBEHHO.
V3MeHeHrsT MOJIOYHOHM MPOAYKTUBHOCTH Y KO3 Pa3HbIX T€HOTUNOB M Jakrtaruii 3a 305
JTHEH TakKe BBIABHIM Pa3HbI YPOBEHb CpPEAHECYTOUYHBIX ynoeB. IIpeBocxoacTBo mo
OTHM TOKa3aTelsM OBIJIO 32 KO3aMH 3aaHEHCKOW TMOpPOABI M COCTaBWJIO TIO TEPBOM
naktaruu 0,43 kxr wim 19,9%, no tpetwseit nakranuu — 0,44 xr uiam 19% npu P>0,95, no
MaKCUMaJbHOMY CYTOYHOMY YO0 1o mnepBoi naktauuu — 0,31 kr wim 9,84%, no

Tpetbeit JakTaruu — 0,66 xr wim 17,3% (pu P>0,95) cooTBeTCTBEHHO.
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Tabauma 11 — Moso4yHasi MpoyKTUBHOCTb ITOJAOIBITHBIX KO3 pa3HbIx reHoTurnos (N=10,

>'n=40)
I'pynma
[Tokazarens ! ‘ L Ul ‘ v
3aaHeHcKas HyOwuiickas

1 nakranus 3 Jakranus 1 naxTanus 3 nakranus
YOI 33 305 ANCH JATANL | 5756141231 | 636,11+12,86 | 483,80:43,64 | 611,25530,86
CpenHecyTOYHBIN YI0#, KT 2,16+0,14* 2,32+0,11* 1,73+0,13 1,88+0,09
Marcumanbibtit - cyrotnbiit |- 5 45,0 15 3,820,15% 2,84+0,10 3,1620,14
YJI0M, KT
ITepecuér MOJIOKa Ha
6azucHyro xupHocTh (3,4%), 617,93 727,78 611,00 830,58
KT
[Tepecuér MOJIOKa Ha
SasmcHbtii Geox (3,0%6), kr 583,28 680,64 507,14 702,94
KosnuectBo MOJIOYHOTO 21,01 24.74 2077 28 24
KHpa, KT
KosnuectBo MOJIOYHOTO 17,50 2042 16,57 2109
Oelka, Kr

[Tpumeuanue: * - P>0,95

Psn aBTopoB, Takux kak: 3acemuyk U.B. u bepnanosa M.B. [65], Kapnens A.
M. u gp. [81], OpazoB A. u np. [118], OcnanoB A.b. u np. [120], Pesaxun E.JI. u ap.
[138], TkaueB A.B. [174], HamypnueB H.I'. u ap. [191, 193], OcnanoB A.b. u ap. [75],
Huxutuna A.IL u ap. [110], cauTaroT, 4TO IpU U3yUYEHUH MOJIOYHOM MPOJTYKTUBHOCTH
KO3 KpaiiHe BAXKHO YUYUTHIBATH nokas3aresnu (hU3UKO-XUMHUYECKOTO,
MUKpPOOHOJIOTUYECKOTO COCTaBa M CBOMCTB WX MOJIOKA, TaK KaK OT HHUX 3aBUCHUT
MUIIEeBas IEHHOCTh U KAYECTBO MPUTOTOBIISIEMBIX M3 HETO MOJIOYHBIX MTPOJTYKTOB.

[lletnnnna E.M. u Xoaeipesa 3.P. [204] npuBOaAT UCCAEIOBAHUS MO U3YUYCHUIO
KauecTBa KO3bETO MOJIOKA, M OTMEUYAIOT, YTO HAWOOJBIIUM COJEp’KaHHEeM Oellka B
MOJIOKE OTJINYAIOTCS KO3bl HYOUHCKOM MOPOJIBI MO CPABHEHUIO C YEIICKOW, 3aaHCHCKOM
U TOITEHOYPICKOM.

bpronuyrun B.B. u IllyBapukoB A.C. [19] ormeuator, 4To HanboJiee BHICOKOE
COJIEp’)KaHME CYXMX BEIIECTB MOJIOKA B HUX DKCIEPUMEHTE ObLUIO y KO3 HYOMMCKOU

MOopoOJdhbI. OHU 00BICHSAIOT 3TO TEM, 4YTO Yy JKHMBOTHbIX ATOM IMOpOJAbI IO CPABHCHUIO C
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3aaHEHCKOW 0oJiee BBICOKHH YpPOBEHb B MoOJIOKe MaccoBoi mgomu COMO, xupa u
JaKTO3BI.

[Ipu omnpeneneHny MUILEBONW HMEHHOCTH M TEXHOJIOTMYECKUX CBOWCTB KO3bETO
MOJIOKa HauOoJiee BBICOKOE COJIEp)KaHHWE MAacCOBOM JONM Xupa, Oeika, Ka3ewHa,
CYyXUX BEIECTB, MOJIOYHOIO caxapa, MuHepaibHbIX BemectB U COMO Obuio
YCTaHOBJICHO B MOJIOKE KO3 HYyOHICKO# mopos! (Tadmuia 12).

Tabnuna 12 — ®U3NKO-XUMUYECKUE U CAHUTAPHO-TUTHEHUYECKUE TTOKa3aTEeIN MOJIOKa

HoJOMBITHRIX K03 (N=10, > n=40)

I'pynma
[Toxasarens ! | I I | v
3aaHeHCKas HyOwuiickas
1 maxranms | 3 makranus | 1 makranus 3 HaKTanus

Cyxoe BemecTBo, % 11,85+0,17 12,34+0,14 | 12,86+0,19*** | 13,39+0,20***
COMO, % 8,20+0,11 8,45+0,09 8,61+0,12 8,77+0,10
Maccoast nosist sxxupa, % 3,65+0,08 3,89+0,04 4,25+0,05*** | 4,62+0,07***
Maccosas gomns oenka, % 3,04+0,08 3,21+0,09 3,39+0,07** 3,45+0,06*
Kazseun, % 2,28+0,07 2,41+0,09 2,42+0,06 2,68+0,07
Mosounslii caxap, % 4,42+0,17 4,49+0,15 4,43+0,15 4,51+0,18
MuHepabpHbI€ BEleCcTBa, %o 0,74+0,06 0,75+0,04 0,79+0,05 0,81+0,03
Kanopuitnocts, kkan/100 r 64,53 67,75 68,93 74,23
IInoTHOCTH MOJIOKA, Kr/m° 1027,5+0,11 | 1028,3+0,13 1028,6+0,12 1029,0+0,13
Kucnornocts mojoka, ° T 18,02+0,36 18,34+0,41 17,79+0,38 18,36+0,42
Temneparypa 3amep3anus, ° C -0,50 -0,52 -0,55 -0,57
Bsizkocts, [Ta/c, x107 15 1,6 1,7 1,8
CoMaTHyecKue KIETKH, TBIC./CM® 438,4+10,2 | 442,6+10,6 | 515,3£13,6*** | 524,6+14,2***
TE;I;.T/eCII)VII/;anLHaﬂ 00CEeMEHEHHOCTD, 10 300 110 300 110 300 10 300

[Mpumeuanue: * - P>0,95; ** - P>(,99; *** - P>0,999

ITo JaHHBIM (1)I/ISI/IKO-XI/IMI/I‘I€CKOFO aHalin3da MOJIOKa KO3, IpEACTaBJIICHHOTO B

tabnuie 12, BUAHO, YTO MOJIOKO KO3 HYOHUHCKOW MOpPOABI COACPKHUT OOJBIIE CYyXOTO
BEIIIECTBA, YE€M aHAJIOTH 3aaHCHCKOW MOpoJsl B 00€ wHcciaeayeMble Jakraiuu [26].
COOTBETCTBEHHO, M COJIEP)KaHWE OCHOBHBIX IMUTATEIBHBIX BEIIECTB MOJIOKa: Oelka,
KUpa ¥ MOJIOYHOTO caxapa, a TaKKEe MUHEPATbHBIX BEIIECTB BHINMIC Y KO3 HYOHICKOM
nopozbl. OfHAKO, TaHHBIE PA3INYUS HE JOCTOBEPHBI. TeM He MEHEe OHU COTIIACYIOTCS C
WCCJICIOBAHMSIMU JIPYTUX YUYCHBIX, MOATBEPXKIAIOIINX 00Jiee BBICOKYIO JKHPHOCTh M

coziepkaHue OeKa B MOJIOKE Y KO3 HyOUHCKOM MOPO/IBI.
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CoOOTHOIIEHUSI MO NUTATEIbHBIM BCIICCTBAM B MOJIOKEC KO3 3aaHCHCKOU M

HyOHIICKOM MOPOJI MPEICTABICHBI HA PUCYHKE O.

CoOTHOIIEHHE MUTATSIbHBIX BCIICCTB B MOJIOKE KO3 pa3HBIX
T'CHOTHIIOB

35
3
2,5
2
1,5
1
08 i i i i
0

3aaneHckas mopona (1 3aanenckas mopona (3 HyOwiickas mopona (1 HyOwiickas mopona (3

JIAKTAIHS ) JIAKTAIHS ) JIAKTAIHS ) JIAKTAIHS )
B MaccoBas g0 xupa, % B Maccosas gous 0enka, % Kazeun, %
MomnouHslif caxap, % B MuHepasibHbIE BEIIECTBa, %

PI/ICYHOK 5 — CooTHOIIEHNE MUTATENHHBIX BCHICCTB B MOJIOKC KO3 PAa3HbIX I'CHOTHIIOB

HccnenoBaHusIMM  MHOTHX aBTOPOB TMOJATBEPXKAAETCS, YTO MOJIOKO MOYKHO
NPEACTABIATh KaK KOJUIOMJHYIO CHCTEMY, KOTOpas COCTOMT W3 JUCIEPCHOM cpeabl U
nucnepcHou ¢asbl. IIpyn 3TOM KONOAIMHHO M3BECTHO, YTO JUCIEPCHAs CPeAa MOJIOKa
CKJIAJIBIBAETCS 3@ CUET MOJIOYHOI'O caxapa IPU €ro IOCTOSIHHOW KOHLEHTpaluu B
pactBope. benku ke, kak aucnepcHas ¢asza, MPUCYTCTBYIOT B JIUCIEPCHOM cpefe B
dbopme smynbcuu. OIHAKO HEOOXOJMMO MOHUMATh, YTO OOPAa30BAaHUE HEKOTOPBIX
COCTaBJISIFOLIMX MOJIOKA OCYIIECTBIIAETCS B (DEPMEHTHBIX CHCTEMaxX Pa3HOrO YPOBHS.
Mornekynbl MOJIOUHOTO caxapa, Kak HauOojiee MeJKHE IO pa3Mepy, Haxosich B
pacTBope 00pa3yroT JUCHEpPCHYI0 cpelqy. MoJo4HbI caxap M MUHEpalbHbIE COJM B
MOJIOKE MPUCYTCTBYIOT B MOJEKYISPHO-UOHHOM (opme, Oenku (MULEIUIbl Ka3euHa,
JAKTOTJIOOYJIMHBl M JIAKTOAILOYMHUHBI) B KOJUIOMIHOW ¢opme, Xupel — B Qopme
smyibcud. [IpeacTaBieHHbIE OCHOBHBIE COCTAaBISIOIIME MOJIOKA CBSI3aHBI  C
KOJIMYECTBOM U aKTUBHOCTHIO (DEPMEHTHBIX CHUCTEM MPU MOJHOLIEHHOM 00eCreyeHUH
BBIMEHM JKMBOTHBIX MPEAIIECTBEHHUKAMH, KOTOpblE MPUHUMAIOT y4yacTue B
00pa30oBaHUM KaXJI0TO U3 MEPEUUCICHHBIX KOMIIOHEHTOB. [Ipu 3TOM 00LIEN3BECTHO,

yTO 00ECIeYEeHHOCTh BBIMEHM IMUTATENLHBIMU BCHICCTBAMU HAIIPAMYIO 3aBUCUT U OT
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KOJIMYECTBA MPOXOIALIECH 4YEepe3 MOJOYHYKO KEeJIe3y KpPOBH, M OT HHTEHCUBHOCTHU
MOTJIONIECHUS €10 MPEeAIIeCTBEeHHUKOB. O0beM MPOXOAsIIed Yepe3 BhIMS KPOBH TECHO
COMNPSKEH € KOJIMYECTBOM SMHUTEIHAIBHBIX KJIETOK, OO0pa3yrolMX TKaHb MOJIOYHOMU
xkenes3nl. [Iporecc n3mMeHeHus: 00pa3oBaHMsI MOJIOKA 3aBUCUT OT TOPMOHAJIBHOTO (poHA
opraHu3ma XUBOTHOTO. CeKpeThl *kejie3 BHYTPEHHEW CEKpPEelUu MO CBOUM (YHKIUAM
HeoanHaKOBBI. [loaTOMY WX HeicTBHE Ha CUCTEMBI 00pa3oBaHUsI MOJIOYHOTO caxapa,
OenKoB M xupa, paziuuHo. OJHM U3 TEPBUYHBIX JAHHBIX MO 3ITOMY BOIPOCY
paccmotpenbl  AsumoBbiM AWM., Kammanom B.A. m Ilonko B.B. [3], kotopsie
OTMEYAlOT, YTO TUIEPTUPEO3 3HAYUTEIbHO YBEIUYUBACT MPOIYKIHIO U CUHTE3 JKHPA
0e3 aJeKBaTHOTO YyBeNWYeHUs yaos. M, HaoOOpoT, MOJ BIMSHUEM COMATOTPONMHA
MPEXkE BCETO MOBBIIIACTCS YIOM.

OrneHrBasi cOCTaB MOJIOKA KO3 B 3aBUCUMOCTH OT YHUCJIa JaKTallui, OOHAPYKUIH,
YTO U3MEHEHUE COAECPKAHUS OTHEIbHBIX MHIPEIUECHTOB MOJIOKA TIOKa3alo HX
HEepaBHOMEpHOe pacnpenenienue. CoaepkaHue B MOJIOKE XUpa, OelKa U MOJOYHOIO
caxapa y K03 3aaHEHCKOU 1 HyOUIMCKOM MOPOJT ¢ pa3HbIM YJ0eM (HE3aBUCUMO OT CTauu
U YHCJIa JIAKTAIMH ) I0Ka3aJ10, YTO MPOIIEHT JKUpa U OeKa y BBICOKOMOJIOYHBIX KO3 OBLIT
3HAYUTEJIbHO HWIKE, YEM Y KO3 C MEHBIIEH MOJIOYHOW MPOAYKTUBHOCTHIO. IIpn 3TOM
MPUHIUINHAIBHO BAXKHO OTMETUTbH, UYTO BEIMYMHA JUCTIEPCHOM Cpeibl IpeTepreBasia
W3MEHEHMUS HE3aBUCUMO OT KOJMYECTBA COCTABJISIONIUX JAUCHEpCHYO  (asy.
CuHTE3upyeMBbIi B CEKPETOPHBIX KJIETKAaX M BBIXOASIIUN B MOJOCTh aJIbBEOJ MOJIOYHBIN
caxap HE€ MOXET IPOWTH MPEMSITCTBUE WX CTEHKU M BBIATH HU3 HEE, a TaKXKE W3
MPOTOKOBBIX KaHAIOB. KpoBb, KOTOpasi OTXOJUT OT BBIMEHHU, HUKOT/Ia HE COAEPKHUT B
cebe MOJIOYHOrO caxapa. Takum o00pa3oM, HCCIEAOBaHUS TOBOPAT O TOM, YTO
perymsius o0pa3oBaHUs MOJIOYHOTO caxapa HU B KOEH Mepe HE 3aBUCHUT OT PETYIISITUU
oOpa3zoBaHusg Oellka M KUpa B MOJIOYHOM ’kelie3e Ko3. AOCOJIIOTHO OYEBHIHO, YTO
W3MEHEHHUE YA0sI, KaK C YBEJIIMUCHHEM, TaK M CO CHWIKEHHEM, CBSI3aHO C U3MEHEHHEM
CHHTE3a MOJIOYHOTO caxapa B KIETKax alibBeoyisipHoro osnurtenus. OOpa3oBaHue
MOJIOYHOTO caxapa MpOAyHUpyeTcs: Onarojgapsi akTUBHOCTH JIAKTO30CHHTETA3bl U O-
JaKkTaTp0yMHHa B ammapare ['onbIKu CeKpeTopHOU KieTku. llo-Buammomy, ropMoH
pocCTa, KOTOPBIA PErYJIUPYET BEIUUYUHY Y105, IEPBOCTEIIECHHOE BIUSHUE OKAa3bIBAECT HA

JIAKTO30CUHTCTA3HYHO aKTHBHOCTD.
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Bsi3kocTh MOJIOKa TOYUTH B JIBa pasza 0osblie BI3KOCTH BOJIbl. M npu Temmepatype
20°C 1 MOJIOKA Pa3sHBIX BUJIOB KMBOTHBIX cocTasiseT oT 1,3 mo 2,1 ITa/c (x1073).
Bsi3kocTh MOJIOKa KO3 3aaHEHCKOM MOPOAbI B 00€UX JaKTaIlUsIX OblIa HUXKE, YeM y KO3
HYOMHCKON MOpOapl. DTO CBSI3aHO C TEM, YTO MOJIOKO HYOHMMCKMX KO3 B 00eHXx
JIAKTalUsSIX UMEET MOBBIIICHHYIO MaCCOBYIO JIOJIIO JIAKTO3bI, KUPA, OCJIKa U Ka3eHHa.

[11OTHOCTE MOJIOKA M3y4aeMbIX MOPOA KO3 cocTapisuia ot 1027,5 kr/m® o 1029
kr/M3, uro coorserctByeT TtpeGoBanmamM ['OCT 32940-2014 «MOJOKO KO3bE.
TexHuyeckue yCIOBHS», TPU OSTOM Yy HYOUHCKONH TOPOJBI J@HHBIE IO 3TOMY
MOKa3aTelto ObUIH BBIIIE, YEM Y 3aaHEHCKHUX KO3.

HauBbiciuii mokazaTenb TUTPYEMON KUCIOTHOCTH BBISIBJIEH TAaKKE Yy HyOUHCKUX
KO3, UTO OOBSICHSIETCS BBICOKUM COJCPKAHHMEM B HUX MOJIOKE OCJIKOBBIX BEIIECTB U
MHUHEPAJIOB.

Touka 3aMep3aHus SBISETCA BaKHBIM IMOKA3aTEJIEM IIPU ONPEACICHUN KaueCcTBa
Mosoka. Touka 3aMep3aHus HaTypaJbHOTO MoJioka kosiebsercs ot muuyc 0,505 no
munyc 0,575 °C. Korma Touka 3amep3aHus HaxOAWUTCS B Tpeneax HyJS TPagycoB, TO
€CTh OCHOBAaHMs T[OJaratb, 4YTO OHO pa30aBJIEHO BOJAOW W €ro  MOXKHO
kiaccudumpoBath kak QganbcuduimpoBanHoe. [Ipy onpeneneHun TOUYKU 3aMep3aHUs
00pa3IioB KO3bEro MOJIOKa K03 00eHuX MOpOoja W JaKTalui oHa Kojiebanach B Mpejaesiax
0,50-0,57 °C. CTouT OTMETUTBH, YTO y MOJIOKAa HYOMHCKHX KO3 OHAa HE3HAYUTEIHHO
HIKE, YEM Y 3aaHEHCKHX.

MHOTrOYHCIICHHBIMH UCCAEA0BAHUSIMHU yCTaHOBJIEHO [/, 81], 4TO KO3b€ MOJIOKO
COJICPKUT TOBBIIIIEHHOE KOJIUYECTBO COMATHYECKUX KJIETOK B OTJIUYHUE OT KOPOBBLETO
Mosioka. M3BecTHO, 4TO Takass OCOOCHHOCTh CBS3aHA CO CBOCOOPA3HBIM BBIACICHUEM
MOJIOKa U3 BbIMEHU KO3. [Ipyu BBIBEICHMM MOJIOKA BMECTE€ C HUM BBIICISIOTCA YacTH
KJIETOYHBIX 00osouek. [ToaToMy ecru MpUMEHSATh TECT JJII KOPOBHETO MOJIOKA, TO OH
BBISIBUT UX JIOMOJHUTEIBHO KaK COMaTHYeCKHe KJeTku. Hammmu wuccienoBaHusIMu
YCTAHOBJICHO, YTO COJICPYKAHUE COMATUUECKUX KJIETOK B MOJIOKE KO3 000MX T'€HOTHUIIOB
HaxoauTcs B mpepenax ot 4384 pmo 424,6 teic./cm® (P>0,999) u cooTBETCTBYET
CaHUTAPHBIM HOPMaM M TPEOOBAHUSIM.

Bce MupoBble cTaHAapThl MO OIEHKE KauecTBa MOJIOKA PErJIaMEHTUPYIOT

YpOBEHb TOKa3aTelss OOCEMEHEHHOCTH pa3lIWYHbIMU (OpMaMU MHUKPOOPTaHU3MOB,
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KOTOpPBIA JTOCTAaTOYHO HWH(OPMATUBHO TOBOPUT O TOM, B KAaKUX CAHUTAPHO-
TMTHEHUYECKHX YCIOBHSIX OBLIO MOJydeHo Mojoko [7, 91, 92, 97, 113, 115, 159].

ChIpoe MOJIOKO, a Takxke 00paboTaHHOE CIIOCOOOM YIbTpanacTepu3alii, MOKET
OBITh «3arpsi3HeHOY». [10CKONIbKY MaXke Mpu MacTepu3aluu €CTh BEPOSITHOCTh TOTO, YTO
MHUKPOOPraHU3MbI OCTaHYTCs, Kak 3asBUIM B cBoel padote Vittori et al. (2008) [268],
OLICHMBAsi MUKPOOHMOJIOTMYECKOE KAadeCTBO KO3bETO MOJIOKa IOcie 00paboTKH ero
JaHHBIM ~ crocoOoM. ABTOpaMH OBIJIO OTMEUYEHO TPUCYTCTBHE Me30(MIBHBIX
MUKPOOPTaHU3MOB B HCCIIEyEeMbIX 00pasliax MOJIOKa, U TakXke ObUIO YIMOMSHYTO, YTO
TEPMUH «CTEPUIIM30BAHHOE MOJIOKO», HCMIOJIb3YEMbIH MPOMBIIUICHHOCTbIO, WHOTIIA
BBOAWT B 3a0JyXJICHHE MOTPEOUTENEH, KOTOPhIE CUYUTAIOT MOJIOKO CTEPHIIBHBIM, YTO
NPUBOJUT K TMOBBIIICHUIO YPOBHS MOTPEOJICHUS 3a CYET T.H. MPOJIOHTAIMH CpOKa
rogHoctu. Bacillus sp. u Staphylococcus sp. 6sutn BoIzeneHbl B 32% 00pa3ioB, 4To
CBUJIETEILCTBYET O TOM, YTO TepMOOOPabOTKa, U3BECTHAS KaK «yJbTparacTepu3aiius,
IIpU KOTOPOM B KOHIIE HarpeBaHusi Temrieparypa coctasimsier or 130 mo 150 °C B
TeUeHHe 2-4 CEeKyH] C MOCIEAYIOUIMM OXJIAXIAECHUEM IIpu Temneparype Huxke 32°C u
YIAKOBKE B aceNTHUYECKUE yNnakoBKH, He siBisgercss 100% rapaHTuell CTEpUIBLHOCTH U
TaM MOT'YT COXPaHSATHCS MaTOreHHbIE MUKPOOPTraHU3MbI [254].

Hopma my1s1 GakTepuanbHOi 06ceMeHeHHOCTH cocTapiseT ot 100 teic./cm® 1o 500
TeIc./cM>. Hamm uccneioBanys MoKasaam, 94To 0aKTepHaibHas 00CEMEHEHHOCTh MOJIOKA
KO3 00€uX MOPO/I U JIAKTAI[MH HE TMPEBBIIIACT JOMYCTUMBIX CAHUTAPHBIX HOPM.

DHepreTuyeckasl IIEHHOCTb KO3bEro MOJIOKAa KO30MAaTOK pa3HbIX TE€HOTHUIIOB
BO3pacTaeT B 3aBUCUMOCTH OT YKCa JAKTalui. Y 3aaHeHCKHUX KO3 TIEPBOH JIAKTAIIUHU TIO
CpPaBHEHMIO C TpeTheil oHa Bo3pactaeT Ha 3,22 Kkan, y HyOmiickux ko3 Ha 5,3 Kkan
COOTBETCTBEHHO. OTHAKO HY)KHO OTMETUTh, YTO KAJIOPUIHOCTh MOJIOKA HYOMICKUX KO3
o o0erM JIaKTalMsIM TIpeodiaaeT Hall KAJIOPUIHOCTHIO MOJIOKA 3aaHEHCKHX Ko3. [lo
nepBoit akranuu Ha 6,8%, 1o TpeThei Ha 9,6%.

3.2.2 llpuMeHeHNe 3HAYEHN I AKTUBHOCTH (DEPMEHTOB CHIPOr0 MOJIOKA KO3

AJIS1 OI€HKH €10 Ka4eCTBeHHOM XaApPaAKTEPUCTUKH
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PaboTa HeKOTOpBIX (EPMEHTOB, B TOM YMCIIE KaK HATUBHBIX, TAK U MHUKPOOHBIX,
OKa3bIBAaeT BIIMSHWE HA HMHTPEANCHTHI MOJIOKA, CIIOCOOCTBYSI TEM CaMbIM CHHTE3Y
ATUMUYHBIX JUISI CBEXKEr0 MOJIOKAa BCEBO3MOXKHBIX XMMHUYECKUX COCAMHEHUH, KOTOpPbhIE
IpPU  OMPEICICHHOM COOTHOIICHWH OKAa3bIBAalOT HETATUBHOE BIUSHHUE HA €r0
OpPTraHOJIETITUKY, Ha €ro TEXHOJOTHYCCKHE CBOWCTBA, TEM CaMbIM CHHXas €ro
YCTOMUYMBOCTh K XpaHeHuto. [Ipu 3Tom Bce mepeudnciieHHble (aKTOphl OTPUIATEIBHO
CKa)XyTCsl Ha TIPOU3BO/ICTBE MOTyIaeMOU M3 HETO MPOTYKITUH.

B cBsi3u c o3THM ompeAelieHHEe AaKTUBHOCTH Tpynmbl (pepMeHTOB Oyner
CIIOCOOCTBOBATh TMPOBEJICHWIO MOHUTOPWHIA KAa4eCTBEHHBIX IOKa3aTeled KO3bero
CBIPOTO MOJIOKa JIO TOro, Kak ero OyAayT TpHMEHSATh MJIsS HW3TOTOBIICHUS
MOJIOYHOKHUCIIBIX TPOAYKTOB.

OgauM W3 TOKa3aTeIbHBIX OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX (DEpMEHTOB
SBIIICTCST peAaykTaza. VIMEHHO OHa TIOKa3bhlBa€T B CBEKEBBIJOCHHOM MOJIOKE KO3
BEJIMYMHY OKHCIIMTEIbHO-BOCCTAHOBUTEIbHOTO MoTeHmana (ENh), nmu cokparienno —
penokc-norenuuana (Eh). Ero wusMeHeHue mpotekaer moj JAecTBUEM oOOMeHa
MUKpPOOPTaHU3MOB TPU XPAHEHUH MOJIOKA. DTO MOXHO OOBSCHUTH TE€M, YTO KJIETKH
MHUKPOOPTaHU3MOB MCTHOJB3YIOT Kuciopos (Oz) u 00pa3yroT mpu 3TOM BHEKJIETOUYHbIE
peayKTa3bl, KOTOPhIE 00JIaIal0T BOCCTAHABIMBAIONIUMHU CBOWCTBaMH. [Ipu BBICOKOM
COJIEP>KaHUM JIAKTOKOKKOB W MOJIOYHOKHCJIBIX TMajiouek (KUCIOTooOpa3zoBareseii) B
MOJIOKE  KOMHATHOW  TEMIIEpaTypbl  TPOUCXOIUT  CTPEMHUTEIBHOC  TajcHUE
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHOTO TOTEHIMANA. Eciam e MOJIOKO OXJIaXKIIeHO, TO
COOTBETCTBEHHO, W Pa3BUTHE BBIINICYKA3AHHBIX MHUKPOOPTAHU3MOB OYJET 3aMeJICHO.
[Ipy 2TOM KOJWYECTBO TPOAYIIEHTOB OOMEHA BEIIECTB, B YaCTHOCTH (HEPMEHTOB,
KOTOpbIE OKa3bIBAIOT BOCCTAHOBUTEIHLHOE JCHCTBUE, PE3KOTO CMaja OKUCIHTEIbHO-
BOCCTAaHOBUTENIHHOTO TIOTEGHIIMANTa He HabmogaeTcs. BenmnumHa OKHCIUTENHHO-
BOCCTAaHOBUTEIHLHOTO IMOTEHIIMAJIa OKa3bIBACT BIUSHUC HA WHTCHCUBHOCTH MPOTCKAHUS
OMOXUMHUYECKUX MPOIIECCOB U HAKOTUICHUS BKYCOBBIX M apPOMATHUYECKUX BEIIECTB MPH
MIPOU3BOJICTBE KUCIOMOJIOYHBIX MTPOTYKTOB.

Hamu 0BT paccunTaH OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIA MOTEHIIMAT MOJIOKA

KO3 3aaHEHCKOH MOPOJIbI TPEeThel JTakTarun (Tadmmma 13).
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Ta6J'II/ILIa 13 — 3HayeHue OKHUCIUTEIHbHO-BOCCTAHOBUTEILHOTO IMOTECHIIMaJ1a MOJIOKA

KO3 3aaHEHCKOU ITOPOJIbI

Bpewmsi, u
Tlokazarenn ) > 1
Eh 0,35B 0,33B 0,32B
pH 6,59 6,48 6,39
rH» 23,2 22,5 20,1

OxucnurensHO-BOCCTaHOBHUTENbHEIE ycioBus (Eh) B Mosoke 3aBucat ot
KOHLIEHTpauuu UoHOB Bojopoaa (rHz) mnu pH-cpenpl. B cBA3u ¢ Tem, 4TO MOJIOKO —
MPOAYKT JOCTAaTOYHO YYBCTBUTENBHBI K YCIOBUSIM W CpPOKAM XPAHEHUS, €My
HEO0OXOJIMMO O0ECIEeUUTh COXPAHHOCTh €r0 HAaTUBHBIX CBOMCTB, U, UTO HEMaJIOBaXHO,
MUHUMaJIbHOE O0OceMeHeHne MUKpodIopoil. MoJoko comepx UT (HEepMEHTHI, a TaKKe
aCKOPOMHOBYIO KHCIIOTY, KOTOpbIE€ MOTYT KATAJIUTUYECKH YCKOPSATH IMPOILECCHI
OKHCJICHUSI WJIM BOCCTAaHOBJICHUS JPYTrUX OPraHMYECKUX BEIIECTB, WM, HA00OPOT,
NEPEXONTh B OKUCICHHYIO WJIM BOCCTaHOBIICHHYIO hopmy [137]. Eciu npuHsATh, 4TO B
ceexxem moisoke Eh = 0,35B, a pH 6,59, To rH,=23,2. CnenoBaTelibHO, CBEXEE MOJIOKO
MpEeACTaBIsAeT Cco00M cpeay coO cCilabbIMM BOCCTAHOBUTEJIBHBIMH CBOMCTBamu. B
HEWUTpaJbHOM Cpele IMpU PABHOBECUU OKHUCIUTEIBHBIX M BOCCTAHOBUTEIBHBIX
npoueccoB tHp, = 28. Ecmu rH, Beiume 28, 1o cpena o0namaer OKUCIUTENbHOU
CIIOCOOHOCTBIO, HIDKE 28 — Oodblleld WIM MEHBbIIEH BOCCTaHOBUTEIBLHOM
CIIOCOOHOCTBIO. YCHJIIEHHE BOCCTAHOBHUTEIBHBIX CBOWCTB MOJIOKA, T.€. TMaJE€HUE
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOTO TMOTeHIMana u rHy, Moxer OBbITh BBI3BAHO
TEIJIOBOM 00pabOTKOM, pa3BUTHEM MUKPOOPTAHU3MOB U T.J. Pa3BUTHE B CHIPOM MOJIOKE
MHOTOYMCJICHHBIX ~MHUKPOOPTaHU3MOB  BBI3BIBAET OCOOCHHO PE3KOE CHHKEHUE
OKHUCIIUTEbHO-BOCCTAHOBUTEIBHOTO MOTEHIMAa, HA U3BMEHEHUU BEJIUYUHBI KOTOPOTO
OCHOBaHa peayKTa3Has mpooa.

Bor moyemy OKHMCIMTEIbHO-BOCCTAHOBUTENBHBI MOTEHIIMAT MOJOKAa KO3 C
WCIIOJb30BAaHUEM  OKHCIIMTEIIbHO-BOCCTAHOBUTEIBbHBIX ~HMHAMKATOPOB (peayKTa3Has
npo0a) TpUMEHSIETCS B BHUJE KOCBEHHOTO MeEToAa OIpeiesieHuss OaKTepualibHOU
00CEMEHEHHOCTH MoJIoKa. MIMeronuecs: y KO3bero MoJioka OakTepULIMIHbIE CBOWCTBA

MOT'YT COXpaHATb CBCKCECTb HNPOAYKTAa B TCUCHHUC IJIMTCIBHOI'O BPCMCHM, HMCKIIIOYasd
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BO3MO>XHOCTh CKHCAHUsl HA MPOTSKEHUM TPEX THEW MPH KOMHATHOW TEeMIEpaType U
OOJBIIET0 CpOKa MpU NOHMKEHHOW TeMmiiepaTtype. Kpome TOro, Ko3pe MOJIOKO
COJIEPKUT OMOJIOTUYECKHU aKTUBHBIE BEIIECTBA, KOTOPhIE HE MPUCYTCTBYIOT B KOPOBbEM
mosoke [103]. B ormene wmukpoouonsorun BHUMMC mnpoBoAsTCS IMOCTOSIHHBIC
UCCIJIEIOBaHMS HE TOJBKO KacaTeJIbHO MUKPO(IOPH MOJIOKA M MOJIOYHBIX MPOTYKTOB,
HO ¥ METOJI0B KOHTPOJIsi. HOBBIN oTeuecTBeHHBIN pubdop Typounodiayopumerp buoTd
OB KCIIOJIB30BaH B MPOBEACHUM HCCIEAOBAaHUMN MO OaKTepUaIbHON 0OCEMEHEHHOCTH
celporo Mousioka. Typounoguyopumerp buoTd ocHoBaH Ha ONTHUYECKOM SIBICHUU
CBETa, KOTOPBIM paccemBaeTcsi M IOIJIOIIAETCS IIOBEPXHOCTHIO B3BEIICHHBIX B
XKUIKOCTH YacTHI], a TAaK’KE€ Ha CBOMCTBaX CBETAa BELIECTBA MPU BO30YXKIACHUU CBETOM
(UKCHpPOBAaHHOTO JuWamna3oHa JUIMH BOJH. M3MepeHus ¢iayopeclueHIMn B MYTHBIX
pacTBOpax HOPMHPYIOTCA MApaLIETbHBIMU TYpOUAUMETPUUECKUMH OIPEACICHUSIMU
[151].

Texnonorus TypOUAO(DIyOPUMETPUN UCHOIB3YETCSI A H3MEPEHUs OYEHb
MajbIX 3HAYE€HUU (IOOPECIEHIMU B MYTHBIX OHMOJOTHYECKHX XUAKOCTIX. [locne
MaTeMaTUYeCKOH UM  CTaTHUCTUYECKOM O0O0pabOTKM  JAMHAMHUKM  MHTEHCHBHOCTH
¢GiyopecueHIMM, KOTOpas OCHOBaHa Ha KHHETHUKE U CTEXMOMETpUU pocTa
MUKpPOOPTraHU3MOB, MOXHO TOYHO OIpPEAENUTh 0OIIee KOJIMYECTBO MHUKPOOOB. DTOT
METOJlT HU3BECTEH KaK «OMOKMHETHMUYECKUH aHaliu3 JWHAMUKH (IIyOpecleHIIud B
npoiecce Metabonusma (IyoporeHHOro cyoctpata MukpoOamu». OTHOCUTEIBHO
HeJlaBHO ObLT pa3paboTtaH W mpencraBieH B aedctBue ¢ 1 suBaps 2020 roga 'OCT
34472-2018 «Monoko ceipoe. TypOoumodyopuMeTpudecKkuid  IKCIPECC-METO.]
onpeneneHuss OaKTepUalbHONM OOCEMEHEHHOCTH», KOTOPBIA TMO3BOJISET H3MEPSITh
KOJINYECTBO OakTepwuii B ObICTpOM pexuMe c UCIIOJIb30BaHUEM
TypounodayopumeTpudeckoro skcrnpecc-merona onpeznenenus [151]. TOCT 34472-
2018 sBasieTcst 00s13aTEABHBIM MPU UCTIOIB30BAHUM B MOJIOYHOW MPOMBIIIIIEHHOCTH IS
OBICTPOTO U TOUYHOTO ONPEEICHUS KOIMYECTBA MUKPOOPTAaHU3MOB B CHIPOM MOJIOKE U
Ipyrux  OWUOJOTMYECKUX  KUAKOCTSIX. DBHOKMHETMYEeCKMH  aHanu3  JIMHAMUKHU
¢iyopecueHIIMl, OCHOBAHHBI HAa KHUHETHKE M CTEXHOMETPUM MHUKpPOOHOTO pOCTa,

UCIIOJIb3YEeT ONTHUYECKYI0 TEXHOJIOTHIO TYpOUIO(QIyOPUMETPUN ISl BBIYUCICHUS
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o0lIllero 4uciia MHUKPOOPTraHU3MOB. DTOT METOJ| ompenaesieHus Oosee 3QQPeKkTuBeH U
HAJISKCH, YeM CTAaHIApPTHBIE METOABl KYJIBTHBUPOBAHHS, IMOCKOJIBKY OH IO3BOJISICT
CUMTATh KaK XHUBBIC, TAK U MEPTBBIE MHUKpOOpraHu3Mbl. Kpome Toro, Gmarogaps ero
BBICOKOM YYBCTBUTEIBHOCTH U CHCHU(PUIHOCTH TIOJYYCHHBIX JaHHBIX, BpEMH,
HEOOXOMMOe JJIsi TIPOBEACHHS aHaIM3a, COKPAIIAETCsl U JAOCTUTaeTcs 0ojee TOYHBIN
pe3yIbTar.

B Mosioke k03 B TeueHHE MEPBHIX JIBYX YacOB IOCIIC BBHIIAWBAHUS COXPAHICTCS
Tak Ha3piBacMas OakrepuiuaHas ¢dasza. B Hacrosmee Bpems 3Ty a3y Has3bIBalOT
AHTUMUKPOOHOW WM CTaTUYEeCKOM (a3oif, Tak KaKk aHTUMUKPOOHBIE KOMITOHEHTHI
MOJIOKa OO0JaJaf0T JHIIb OaKTEPUOCTATUYCCKUM JIEWCTBHEM (OHH 3aJCp)KUBAIOT
pa3BUTHE MHUKPOOOB W HE pa3pylialOT MX KIETOK), YTO HMMEET OIpPECICHHOE
TEXHOJIOTHYECKOe 3HaueHHe. Hamnuue B MOJOKe KOMITIIEKCa OMOOTHYECKH aKTHBHBIX
BEIIIECTB, o0Jagaronmx BBIPOKCHHBIMU AaHTUMUKPOOHBIMHU CBOMCTBaMH,
peoIpeaeseT HEO0OXOAMMOCTh MOUCKa WHHOBAIMOHHBIX METOJI0B
TEIUI0(U3UIECKOTO BO3JCHCTBHUS Ha MOJIOKO, C IEThI0 MAaKCUMAIBHOTO COXPAHEHHSI €TO
HaTUBHBIX CBOWCTB [11l, 53]. B CBEXEBBIJOCHHOM MOJOKE KOJHWYECTBO MHMKPOOOB
HEKOTOpPOE BpEMsI HE YBEIMYUBACTCS. DTO OOBACHIETCS TEM, YTO B MOJIOKE HAXOMASATCS
BEIIECTBA,  yOWBarolmMe  MHUKpPOOOB.  BakTepuIMaHOCTH  MOJOKa  CHocoOHa
MPENOTBPATUTh pa3BUTHE OaKTepuii, KOTOphIe MomajaroT B Hero. Mcxonas u3 aToro,
MEPUOJT 3a7CP)KKH PA3BUTHS MHUKPOOPTAaHM3MOB B MOJIOKE OOIICTIPUHATO HAa3bIBATh
OakTepuraHon (azoit. UtoObl ompenenuTh OaKTEpUIIMIHBIE CBOIMCTBA MOJIOKA,
HEOOXOJMMO YYHUTHIBaTh HaIW4We B HEM JU30IMMOB (0COOEHHO mm3omuma M),
JAKTCHWHOB, OAaKTEPHOJIU3MHOB, AaHTUTOKCHUHOB, AarrJIIOTHHWHOB, aHTUTEN U
JeHKoIUTOB. benkoBbie (hepMEHTHI JIM30IIMMOB MOJIOKA ITOMOTAIOT 33JIeP’KaTh PA3BUTHE
OakTepwii M AakKe YHUUYTOXKHUTHh MX. TaKKe CTOUT OTMETUTh, YTO JU3O0IHMMBI UTPAFOT
poyib  (paKTOPOB €CTECTBEHHOTO HMMMYHHTETa M 3allUINAlOT BBIMS M MOJIOKO OT
MUKpoopraHu3MoB. OTcyTcTBHE JH301MMa M B CBEXXEBBIIOCHHOM MOJIOKE TOBOPHUT O
3a00JICBAHUM MOJIOYHOM JKEJIe3bl, a COKpAIllCHHE ero akTUBHOCTH IPU XpaHECHUHU
CBUJIETEIHCTBYET O Pa3MHOXKEHHH OakTepuii B Mosioke. [lociie mactepuzarm Moioka

JIM300MMbI MHAKTUBHUPYIOTCA, HO OombIIasg 4acTh M3 HUX COXpPaHsCTCs. HI/IBOHI/IM M
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MMEET BBICOKYIO OaKTEPHUIIMIHYIO aKTUBHOCTh U MOXET 3(PQPeKTUBHO OOpPOThCSA CO
CTaUIOKOKKAMH, CTPENTOKOKKAMH, CaJbMOHE/UIAMH, KHUIIICYHBIMUA TajJOYKaMH M
JPYTUMU MATOTE€HHBIMU MHUKpPOOpraHu3Mamu. B KoOHIlE JIakTanuu au3onuM M tepsier
CBOI0O AKTHBHOCTh. MOJIOKO CO CHHM)KEHHOM aKTHMBHOCTBIO JHU30IIMMa M SBIISIETCSA
OMOJIOTMYECKH HEMOJHOIEHHBIM, MOCKOJIbKY B HEM MOTYT Pa3MHOXKAaThCS Pa3IUYHbIC
BUJIBI MHKpoopranu3moB. JIuzomum B oGnamaer Oojee y3KMM CHEKTPOM, HO €ro
JICVCTBHE UMEET CBOMCTBO IMPOSIBIISITHCS HA MPOTSIKEHUN BCEU JIAKTALIUU.

Hamu Obuto mpoBefieHO CpaBHEHHE MEXIy OIpeAcicHueM OaKTeprualbHOU
00CEMEHHOCTH MOJIOKA OIpEACICHHEM PEIOKC- (OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIN
MOTEHIIUAJT) OTEHIMAala U CTaHIapTHOM NPOOOH Ha coJiepKaHUEe PeAYKTa3bl (PUCYHKH
6u’).

B 3aBucMMOCTH OT TPOJOIKUTEIBHOCTH OOECIIBEUMBAHUSI MOJIOKO OTHOCST K
OJIHOMY M3 YETBIPEX KIJIACCOB, YKa3aHHbBIX B Tabmuue 14.

Ta6nuna 14 — 3aBUCUMOCTD TTPOJIOKUTEIFHOCTH 00€CIIBEUNBAHUS

Y KOJM4YecTBa OaKTepuid OT KJIACCHOCTH MOJIOKA

[Tpo10omKUTETEHOCTD OpHEHTHPOBOYHOE KOJIMIECTBO OAKTEpUi
Kiacc monoka 3
00eCIBEUMBAHHUS, U B 1 cm® momoka, KOE
Bruicimi bonee 3,5 Jo 300 TeIC.
I 3,5 Ot 300 TBIC. 1O 500 THIC.
] 2,5 Ot 500 TBIC. 10 4 MIIH
11} 40 muH Ot 4 Mt 10 20 MitH

JlanHple HamMx uccienoBaHuil (tabnuna 14) moaTBep)KAaroT, YTO BCE HAIIM
poObl MOJIOKA 3aaHEHCKUX KO3 TPEThEH JIaKTallMu MOKa3aJid, YTO OHO OTHOCUTCSH K 1
KJIacCy B TEPBBIA, BTOPOHM M TPETUH JEHHb OSKCIEPUMEHTAa. TakuMm o0pa3om, IO

CTaHJAPTHOMY METOJY U3MEHEHHI HE BBISBIICHO.
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Pucynok 7 — Omnpenenenue akTUBHOCTH (PEPMEHTOB KO3bETO MOJIOKA

B namux uccienoBanusx takxe 0putd uzydeHsl MI'K-monenu (Moieb riiaBHbIM
KOMITOHEHT) Ha OCHOBE aHanu3a KoHIeHTparmu MJIA (MaJoHOBBIM TUaTBACTHN)

(MKMOJIB/JT), TIOKa3aTessl OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO TOTeHIIUana £ (penokc-
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noteHnuan, BonbT) M creneHM W3MEHEHHs KaTaja3HOW aKTHUBHOCTH (B €IUHMIIAX
MM-MuH—1-Mr—1 Genka) B Ko3peM MoJIOKE Ha 1 cyTku (pucyHok 8, mozens |), 3 cyTku
(pucynok 9, mozenb 1) u nMHAMKKa U3MEHEHUs MoKa3arenei 3a 3 cyTok (pucyHok 10,

monens Ill). IlpenBaputenbHas oOpaOoTKa JaHHBIX BKJIIOYaja

npouesypy

MacIITabupoBaHUs, YTO OOYCIIOBIEHO pa3IMYHON Pa3MEPHOCTHIO TaHHBIX.
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Pucynok 8 — Moaens | (n=33). ['paduxu cuetos (a) u ocrarounoi aucnepcuu (0) s
JAHHBIX MOJIOKA, TOJTY4YeHHBIX Ha | cyTku uccnenoanuii. Kpacueiii nsetr — MJIA
(MasIOHOBBIN UaNbIETU), CMHUN — E (peloKc-MoTeHIraN), 3eJeHbIi — AKTUBHOCTH Cat

(aKTUBHOCTH KaTajasbl)
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Pucynok 9 — Mogens Il (n=31). I'pacduxu cueroB (a) u octaTouHoi aucnepcuu (0) st

NOKa3aTelsield MOJIOKa, IMOTYYEHHBIX Ha 2 CyTKH HccienoBanuil. Kpacusiii nsetr — MIA

(MasIOHOBBIN IUaNbIETU), CMHUN — E (peloKc-MoTeHIraN), 3eJIeHbI — AKTUBHOCTH Cat

(aKTUBHOCTH KaTajasbl)
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Pucynox 10 — Mogens Il (n=30). I'paduku cueToB (a) u ocrarouHoi qucnepcuu (0)
JUIsl TIOKa3aTesnei Mosioka B quHamuke. MccnenoBanust Ha 1 cytku — xentsidi (M/IA),
kopuuHeBblii (E), opankeBsiil — (AKTUBHOCTSD Cat), Ha 2 cyTKU — kpacHbid 1BeT (MIA),
po3oBbIil — (E), 3enenblil — (AkTuBHOCTH Cat), Ha 3 cyTku — roiay6oit — MJIA,

cupeHeBblil — E, cepbiii — (AKTUBHOCTS Cat)

I'paduku octatoyHON AMCHEPCUU TOKA3bIBAIOT, YTO MpU 5 U Oojee TIaBHBIX
komrioHeHT (I'K) moxkHo mate monmuoe ommcanune Bcex MIK-moneneit. HaumbGonee
yeTKas KiacTepu3anus oOpas3loB BUIHA HAa 3 CyTKM M HAOJIOJAETCS B MPOCTPAHCTBE
I'K;-T'Ks.

I'paduku cueroB, mocTpoeHHbIe s Oojiee BhicOkMX 'K, moka3amu m3MeHEHUS
3HaueHud no ['K; cnexrpa nzmenenus nokasarenst M/IA, a no I'K; cniektpa nusmenenns
MOKA3aTeNsl PENOKC-TIOTEHIMAala M I0Ka3aTelid aKTUBHOCTH Karanasel. [lpm 3TOM,
corinacHo Tpadukam Harpy3ok (momenu | um Ill) 3a pacnpenenenue o0pas3oB B
npoctpanctBe ['Ki-I'Ky; mo I'K; orBewaror m3menenust 3nauennii MJIA, a mo 'Ky —
M3MEHEHHE PEAOKC-MOTEHIMalla M TOoKa3aTeasl aKTUBHOCTH Katama3bl. C ydeTom
MOJYYEHHBIX PE3YJbTATOB MOXHO IPOBECTU MMAPAUICIIb MEXIY OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIMU MTPOIECCAMU 10 U3MEHEHUSIM TTOKa3aTeIel MOJIOKa KO3.

B xone nccnenoBanus Tak e yCTaHABIMBAKOTCS KOJIMYECTBEHHBIE 3aBUCUMOCTH
MEXIY pa3IMYHbIMU BEIUYMHAMHU, KOTOPBIE ONPENCIISIIOTCS B PE3YJIbTATe U3MEPEHUM.
BcenencTBrue pa3nmuyHBIX MPUYUH HUKAKOE W3MEPEHHE HE MOXET OBITh BBITIOJHEHO

a0COJIIOTHO TOYHO, IMO9TOMY CJICAYCT HC TOJIBKO OIPCACIIATH CaMy BCIMYHMHY, HO U
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OLIEHUBATh IMOrPEIIHOCTh H3MepeHui, npuMenseMmblx B MI'K. IlomydyeHHble Hamu
JAHHBIC KOPPENHMPYIOT C pe3yJbTaTaMu, MOJy4eHHbIMH Tpu oOpabotke MIK, u
CBUJIETEILCTBYIOT 00 M3MEHEHUHU CBOICTB MOJIOKa B mpolecce xpaHeHus. [ns Oonee
JUTUTEIBLHOTO COXPAHEHHUSI MEPBOHAYAIIBHBIX CBOMCTB MOJIOKA HEOOXOIUMO CHUXKAThH J0
MHHUMYMa BO3MOXHOCTH IONAaJaHUsI B HETO MUKPOOPTaHU3MOB B MPOLIECCE XPAHCHUS
U TPaHCHOPTUPOBaHHS. OTO JAaeT BO3MOXKHOCTH IMPABUIBLHO BeCTU OOpbOy C
BO30YIMTENSIMU [TIOPYX MOJIOKA.

I'paduxu cueroB mozeneit | u |l mokas3piBalOT, 4TO OOBEAMHEHHE IMOKa3aTEIeH
npUOOpETAET JUHEHHYIO 3aBUCUMOCTh OT BpeMEHHU. DTOT (aKT MOXKHO HCIOJIb30BaTh
JUTSL pa3pabOTKU PEKOMEHAAIMI 110 XPAHEHHUIO KO3BETO MOJIOKA.

Takum o6pa3om, npumenenne MI'K ananuza s omnpezesieHus BEJIUYUH
AKTUBHOCTU CBIPOTO KO3BErO0 MOJIOKA MO3BOJISET MPOBOJIUTH Pa3JIEIICHUE IMTOKA3aTeIen
10 BpEMEHHOMY Tpu3HaKy B nuHamuke. MI'K siBiisieTcst mepCrieKTUBHBIM MOJIXO0I0M JIJIst

BKCHpeCCHOﬁ OLCHKH Ka4YCCTBA KO3bCTO MOJIOKA.

3.2.3 buoxumMu4ecKkuii cOCTaB MOJIOKA MOJAONBITHBLIX KO3

3.2.3.1 AMMHOKHCJIOTHBIH COCTAB MOJIOKA MOJAONBITHBIX KO3

Konmenuuss cOamaHCUPOBAHHOTO MHUTaHUSA OTpPa)XkaeT  CIIOXKUBIIHMECS Ha
CETOJHSIIHUN JIeHb OIEHKH IOTPEOHOCTEH OpraHu3Ma 4YeloBeKa B MHTATEIbHBIX
KoMrnoHeHTax. CorjiacHO A3TOM KOHUEMIHH, JJs HOPMAJIbHOW KU3HEAECSATEIbHOCTH
YeJIOBEKY HEOOXOAMMO OMPEIeIEHHOE KOJIMUYECTBO YHEPTHUH, U MUTATEIHHBIX BEIIECTB -
O€JIKOB, aMUHOKHUCIIOT, KUPHBIX KUCIOT, MAKPO- U MUKPODJIEMEHTOB U BUTAMHHOB |5,
31]. B mnacrosimiee Bpems y HacejleHuss Poccuum B OTHOIIEHWH THUIIEBOro Oejka
oTMevaeTcs AePUIIUT, KOTOPBIM MO MPOTrHO3aM aHAJUTUKOB COXPAHUTCS B OimkaiiiemM
OoynymeM. CTpyKTypa KOMIIOHEHTOB KO3bETO MOJIOKAa CIOCOOCTBYET €r0 IIHPOKOMY
MPUMEHEHUIO, B TOM YHUCJIE JJIsI IE€TCKOTO, (PYHKIIMOHAIBHOTO U JIEYEOHOTO MUTAHUS.
Hcnonb30BaHKE B PAallMOHE CBEXKETO MOJIOKA KO3 IMO3BOJISIET B KAKOW-TO MEpPE CUUTATh

€ro  TepameBTUYeCKUM mpoayktoM. OHO oboramaer OpraHm3M  YeJlOBEKa
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OMOIOTHYECKHU-KaueCTBEHHBIMU oenkamu U KHUPaAMH, BUTAMUHAMHU "
MHUKpPOAJIEMEHTAMH, OKa3bIBAeT OJIATOMPUSITHOE BO3JACHCTBHE HA HOPMAIU3AIHMIO
MeTabOIMYECKUX TMPOIECCOB, YTO B IEJIOM YKPEIUISET 3J0pOBbE M MPOJJICBACT
nonronerue [43, 89, 249, 267]. Uro kacaeTcs cOalaHCHPOBAHHOCTH OCHOBHBIX
MUATATEJIbHBIX BEIIECTB KO3bEr0 MOJOKA (OENIKH, >KUpPBl M YIJIEBOJIbI), TO €ro C 3TOU
TOYKH 3PEHHS MOXXHO Ha3BaTh HICAIbHBIM TpoaykroM. ConepkaHne BUTaMUHOB,
Makpo- U MHUKPODJIEMEHTOB B OJHOM JIUTPE KO3bETO MOJIOKA IMOKPHIBAET CYTOYHYIO
HOPMY OTPEOHOCTH B HUX OpraHM3Ma YeJioBeKa.

benkn Mosioka pa3HbIX BHJOB JKMBOTHBIX pa3leNsIOTCS Ha Ka3euH W
CBIBOPOTOYHBIC Oenku. Ka3enn mpu 3Tom moapasaensercs Ha 4eTbipe ppakmuu: a-Si, a-
S2, B- 1 K-xazeun. Takas ¢pakiys, Kak a-S; B KO3bEM MOJIOKE TPAKTUYECKH OTCYTCTBYET
WM COJIEPKUTCS B CJICAOBOM KOJMYECTBE, MIOITOMY OHO SIBJISICTCS THUIIOAICPTCHHBIM
INPOAYKTOM TIMTaHUS MW CUMTACTCS JHUETUYECKUM, TaK Kak OHO oOyerdaeT
MUIIEBAPUTENBHBIA  MPOIECC, CIMOCOOCTBYET JIyYIlIEMY YCBOCHHUIO  MOJIOYHBIX
poAyKTOB [66, 67, 246].

3apyOeKHBIMU aBTOpaMU OTMEYAETCs, YTO KA3eHH B MOJIOKE HAaXOJUTCA B BUJIE
crenupUUecKUX YacTUIl WJIA MUIIEIUI, MPEJACTABISIONUX COOON CII0KHBIE KOMIUICKCHI
dbpakiuit 3TOoro Oenka C coiepKaHUEM HEOPTraHMYEeCKUX MAaTepHalioB, TaKUX Kak
docdar kambIs U IUTPAT Kaubius [255], 3HaYeHHE KOTOPBIX B CBOUX TPYAax OMHCA
Grosclaude F. (1991) [224], o6o3HauuB «Osi-, 0Sp-, [-Ka3eHHBI KaJIbI[Hii-
YyBCTBUTEJILHBIMH, TaK KaK BBICOKOE CojiepkaHue (oc(aToB 3aCTaBISET BhINAAATh UX
B OCQJIOK B MPUCYTCTBUU KaJbIUsi. B MPOTUBOIMOIOKHOCTh 3TOMY, SIBJISIETCS K-Ka3€HH,
KaJIbIIUH-HEUYBCTBUTENIBHBIN, OTBEUAIONIUN 3a CTaOWIM3alui0 MUlel. B pesynbrare
(GbepMEHTATUBHOTO BO3JCUCTBUS K-Ka3eWH BKIIOYACT JACCTAOMIIM3AIMIO MHUIICIT |
MOCJICYIONIYIO  KOAryJSIIUI0  MOJIOKa, KOTOpPOE SBISAETCS TEPBBIM IIaroM B
npousBojacTBe chipa (Jolles P., 1975; Remeuf F., Hurtaud C., 1991) [227, 247]. Ha
JIOJIEI0  KaJIBIIUHYIYBCTBUTEBHBIX Ka3eHMHOB MpuxoautTcs 45% Bcero kazemHa MOJIOKa
[181].

B cBoeii paGore [28] aBTOp MaeT TEOPETHUECKOEC W HKCICPUMEHTAILHOE

000CHOBaHHE MMPAaKTUYCCKOTI'O0 HCIIOJIBL30BAHHA OBCULCIO M KO3bCI'O MOJIOKA C HCJIBRO
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ONpEJEeNeHUs] UX MOTEHUUATBHOTO MCIOJIb30BAHUS KaK ChIpbA JIS MPOU3BOJACTBA
MIPOYKTOB MpoduIakTuIecKoro nuTanus. [lomydeHHbIe JaHHBIC JOTIOTHIIOT CBEACHUS
0 npoduse OENKOB KO3bEr0 U OBEUBETO MOJIOKA, U MOTYT OBITh HCIIOJIB30BaHbI IS
KOMITJIEKCHOW OIIEHKM ayTeHTUYHOCTH KO3beTO U OBEUBEr0 MOJIOKAa. Takxke
YCTAaHOBJICHB Pa3fU4Ms B KA4YECTBEHHOM COCTaBE AaMUHOKHCIOTHOTO TMPOQUIIS
OBEYHETO M KO3bETO MOJIOKA.

Ko3be MOJI0KO, KaKk M KOPOBBE, OTHOCUTCS K TPYIIE Ka3eHH-TIPEIOMUHAHTHBIX
MPOJIYKTOB, MPU 3TOM COOTHOIIIEHHE Ka3eMHA U CHIBOPOTOUYHBIX OEIKOB B 000MX BHJIaX
MOJIOKa cX0ke U cocTaBiseT 75:25 u 80:20, COOTBETCTBEHHO.

benku K03pero MOJIOKa OTJIMYAIOTCS OT KOPOBBETO MO (PAKIIMOHHOMY COCTaBy,
CTPYKTYPHBIM, (PU3UKO-XUMHUYECKUM U UMMYHOJIOTUYECKUM CBOMCTBaM.

JlomuHupyromeld Ka3eMHOBOM (pakiueil Ko3bero MoJIOKa TaK K€, Kak u
KEHCKOTO, SIBISETCS [-Ka3eWH, TOTJa KaK Ka3eWHbl OEJIKOB KOPOBBETO MOJIOKa
MPE/ICTABIICHbI TJIAaBHBIM 00pa3oM 0Si-Ka3eMHOM. B K03beM MOJIOKE MPAKTUYECKU
OTCYTCTBYIOT 0iS;- M 7Y-Ka3eHMHBI, COJepXaliuecs B KopoBbeM Mosioke [208, 221].
OCHOBHO# CHIBOPOTOYHBIN O€JI0K KO3bETO MOJIOKA — O-JIAKTAIbOYMHUH, a KOPOBBETO — [3-
naktornoOynud [76]. Ilpu 3ToM Ka3eMHOBBIE W CHIBOPOTOUHBIC OCIKH, B T.4. [-
JAKTOTJIOOYJIMHBI M O-JTAKTATHOYMUH, OTJIMYAIOTCS HE TOJBKO IO (PpaKIMOHHOMY
COCTaBy, HO U, YTO OCOOEHHO BaXKHO, IO CBOUM CTPYKTYPHBIM U (PU3UKO-XUMHUECKUM
cBoiicTBam [217, 245, 262].

Paznuuus B cocTaBe M CTPYKType OCJIKOB KO3bETOo W KOPOBHETO MOJIOKA JIEKAT B
OCHOBE Pa3JINUYMU M APYTMX UX CBOMCTB. Tak, OTCYTCTBHME WJIM HU3KOE COAEpKaHUE B
KO3bEM MOJIOKE (iS1-Ka3eMHa M OTHOCHTEIIEHO BBICOKOE COJAEpKaHHE albOyMHHOB B
OTIIMYME OT KOPOBBETO MOJIOKA CIOCOOCTBYeT (HOpPMHUpPOBAHHUIO O0Jee MSITKOTO,
HEOOJIBIITUX Pa3MEpPOB CTyCTKa M MEJKHX HEIUIOTHBIX XJIONBEB, YTO OO0JerdaeT
nepeBapuBaHUE MOJIOKA TIPOTCOJIMTHUCCKUMU PepMeHTamu [ 76, 212].

Takum  00pa3oMm, KO3b€ MOJIOKO TPEACTABIAET COOOW  YHUKAJIbHBIM
OMOJIOTHYECKUIA PECYpC, KOTOPBIH MOXKHO KCIOJIB30BaTh MPU CO3JaHUU TPOIYKTOB,
MpPEeIHA3HAYCHHBIX, B MEPBYIO0 OUYEpeb, JUISl JETCKOTO MUTAHUS, a TAK)KE B PaIMOHAX

JIIOJIEW Pa3HBIX BO3PACTHBIX IPYIIIL.
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OueHuTh MHILEBYIO IIEHHOCTh MOJIOKA HEBO3MOXHO TOJbKO Ha OCHOBE
XUMHUYECKOTO aHaJIN3a, TTOCKOJIbEKY OHO 00JIaJlaeT HE TOJIBKO BBICOKOW KAJTOPUHHOCTHIO,
HO U SIBJISIETCS] HCTOYHUKOM TTOJIHOIEHHOTO KMBOTHOTO OeJKa.

3HaYMMOCTh MOJIOKA, KaK MPOAYKTa OEJIKOBOTO MPOMCXOXICHWS, MPOSBISETCS 3a
CUET COoAEp)KaHHs B HEM OEJIKOB, M, YTO CaMO€ Ba)XHOE, XOPOIIUM COATaHCHPOBAHUEM
COCTaBa aMHHOKHUCIOT. buojoruueckass 1EeHHOCTh OEJKOBBIX KOMIIOHEHTOB TJIaBHBIM
o0pa3oM COMpsDKeHA C WX CIIOCOOHOCTHIO OBITh HMCXOJHBIM MaTEPHAIOM  JIJIS
CTPOUTENIbCTBA OCHOBHBIX 4YacTed opraHu3ma O€nKOoBOW mMpupojabl. Takum oOpazom,
AMHHOKHUCJIOTHBIA COCTaB MOJIOKAa CTAHOBUTCS OJHUM U3 BaKHEHIIMX MOKa3aTenel ero
Ka4yecTBa.

OOpazoBanue Oeika B OpraHU3ME SKUBOTHBIX SIBJSIETCS  PE3YJIbTaTOM
MeTaboM3Ma aMUHOKHCIOT W 3aBHCHUT OT WX IOCTYIUICHHS C TMHINEH, a TakkKe OT
CIIOCOOHOCTH OpraHu3Ma IpeBpaIiaTh aMHHOKUCIIOTHI B OeJIku opranu3ma [16, 63, 79].

Ha wnacTostmii MOMEHT B MpUPOAE U3BECTHO OKoio 150 pa3nuyHbIx
aMUHOKHUCIIOT. B TO ke Bpems, Kak y )KHBOTHBIX, TaK U Y PACTUTEIHHBIX OPTAaHU3MOB B
Oenkax B CBOOOJHOM COCTOSIHUUM OOHapykeHO 25 aMUHOKUCIOT, 20 M3 KOTOPBIX
coJiep KaTcsi B MPUPOIHBIX OeNKax.

AMWHOKHCIIOTBI WTPAIOT 3HAYUTEIBHYIO pPOJb B OpraHU3Me, TaK KaKk OHHU
SBJISFOTCSI OCHOBHBIMH CTPOUTEIBHBIMHU OJIOKAMH OEJIKOB, JIMMOMPOTEHIOB U JAPYTUX
azorcofepxkammx coeauHenuit. Ilocne rupponnsa OETKOBBIX MUILEBBIX MPOJAYKTOB
dbepMeHTaMU B THUIIEBAPUTEIBHOM TPaKT€ aMHUHOKHUCIOTHI BCACHIBAIOTCS B KPOBb U
mum@py. OHHM TIepefaroTCs 0 BCEMY OpPraHU3MY TOCTe CHHTE3a B OpraHax U TKaHsX.
CBOOOIHBIC aMUHOKHCJIOTHI HMCTIOJB3YIOTCS JIJIi CHHTE3a PA3IMYHBIX THIIOB OEJIKOB,
TaKUX Kak CTPYKTypHbIC, (pepMEHTaTHBHbBIC, 3alllUTHBIC W TOpMOHajIbHbIC [63, 126].
HekoTopble aMHHOKHCIIOTHI TaK)KE€ YYACTBYIOT B CHHTE3¢ OMOJIOTHYECKUX KOMILICKCOB
U a30THCTBIX OCHOBAHMK MOHOHYKJICOTHIOB, HYKJIICMHOBBIX KHCIOT. OmHAKO YacTh
AMUHOKHCIIOT MOXKET PacajaThCs Ha KOHEYHBIC MPOIYKTHI KaTaboJm3ma.

CormacHo J[lonuenko JI.B. m Hagwsikre B.J[., a Taxke 3abenmumnoii M.B.,
OWonornYecKass IEHHOCTh OCJIKOB OIPEACNSICTCS HE TOJBKO OOIIMM COJEpKaHHEM

aMUHOKHCJIOT, HO M MX COOTHOIIeHHeM [54, 63].
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Bcé  BpleckazaHHOE yKas3bplBaeT Ha BEAYIIYI0 (PU3MOJIOTHYECKYIO POJIb
AMUHOKHCIIOT B METAa0O0JIM3ME U JKU3HEISATEIIBHOCTH BCCH KUBOM cHcTeMBbI [222].
CocTaB cBOOOAHBIX AMHHOKHCIIOT MOJIOKA, MOJIYYCHHOTO OT KO30MAaTOK Pa3HbBIX
TeHOTHUIIOB, MpeAcTaBieH B Tadnumax 15 u 16.
Tabmuna 15 — Coneprkanue cBOOOTHBIX AMUHOKUCIIOT

B MOJIOKE KO3 3aaHeHCKOH nmopojsl (n=5, Y n=10)

['pyninbl
I I
Kommonent 1 makramus 3 JmakTanus
% %
r/100 r r/100 r
K IPOTEHHY K IPOTCHHY

Beok 6,6+0,04*** 100 7,4+0,02%** 100
Conep:xkanue He3aMEeHHUMBIX 3,13 47.41 3,49 47,16
AMHHOKMCJIOT:

Banun (Val) 0,45+0,001*** 6,82 0,48+0,002*** 6,49
Nzoneiinun (lle) 0,200,001 *** 3,03 0,244+0,002%** 3,24
Jletitn (Leu) 0,38+0,001*** 5,76 0,4140,001 *** 5,54
JIuszun (LyS) 0,27+0,014 4,09 0,31+0,017 4,19
Metuonun (Met) 0,26+0,017 3,94 0,30+0,019 4,05
Tpeonun (Thr) 0,360,018 5,45 0,39+0,012 5,27
Tpurrrodan (Trp) 0,07+0,007 1,06 0,08+0,002 1,08
OennnananuH (Phe) 0,34+0,018 5,15 0,370,011 5,00
I'uctuaun (His) 0,210,001 *** 3,17 0,27+0,003*** 3,65
Aprunus (ArQ) 0,59+0,008 8,94 0,64+0,015 8,65
Conep:xanue 3aMEeHHMBIX 258 39,03 3,06 41,35
AMHUHOKMCJIOT:

AcmaparunoBas kuciora (Asp) 0,27+0,013 4,15 0,31+0,014 4,19
Cepun (Ser) 0,25+0,009 3,85 0,324+0,011 4,32
I'mroramunoBas kuciaora (Glu) 0,74+0,013 11,17 0,860,011 11,62
IMposun (Pro) 0,47+0,01 7,08 0,54+0,01 7,30
Iuctun (Cys) 0,160,001 *** 2,39 0,19+0,001*** 2,57
[numun (Gly) 0,16+0,011 2,39 0,21+0,011 2,84
Anann (Ala) 0,23+0,015 3,47 0,260,013 3,51
Tuposun (Tyr) 0,30+0,010 4,53 0,37+0,015 5,00
CymMMa aMHHOKHUCJIOT: 5,71 86,44 6,55 88,51

[Tpumeuanue: *** - P>0,999 o t — kputeputo nMpu CpaBHEHUU ¢ HYOUICKOM OPOIOH

Ta6nuna 16 — Coneprkanue cBOOOTHBIX AMUHOKUCIIOT

B MOJIOKE KO3 HyOHiickoi mopoasl (n=5, Y n=10)

['pyninsl
i v
Kommnonent
1 makTamus 3 makTanus
r/100 r % K IPOTEUHY r/100 r % K POTEUHY
benok 5,9+0,02 100 6,5+0,03 100
Coaep:xaHue He3aMeHHMMBIX 2,85 48,3 3,19 49,17
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AMHHOKHCJIOT:

Bamuu (Val) 0,42+0,002 7,12 0,43+0,002 6,62
Wzoneiiun (lle) 0,1740,001 2,88 0,18+0,001 2,77
Jeiinuu (Leu) 0,334+0,001 5,59 0,34+0,002 5,23
Tnsum (Lys) 0,24%0,011 4,07 0,250,007 3,85
Metuonun (Met) 0,21+0,020 3,56 0,22+0,016 3,38
Tpeomus (Thr) 0,32+0,011 542 0,33+0,013 5,08
Tpunrodan (Trp) 0,060,002 1,02 0,065+0,004 1,00
Oennnanannx (Phe) 0,42+0,011 7,12 0,43+0,016 6,62
I'uctuaun (His) 0,174+0,003 2,88 0,260,004 4,00
Aprunus (Arg) 0,51£0,013 8,64 0,69+0,018 10,62
ConeprxaHue 3aMeHUMBbIX 2,22 37,63 2,40 36,92
AMHHOKMCJIOT:

AcmnaparunoBas kuciiora (Asp) 0,23+0,011 3,90 0,240,008 3,69
Cepun (Ser) 0,210+0,010 3,56 0,254+0,011 3,85
I'mroramunoBast kuciora (Glu) 0,68+0,010 11,53 0,72+0,013 11,08
ITposun (Pro) 0,41+0,009 6,95 0,42+0,009 6,46
[uctun (Cys) 0,14+0,002 2,37 0,150,004 2,31
nurun (Gly) 0,13+0,008 2,20 0,15+0,007 2,31
Ananun (Ala) 0,18+0,008 3,05 0,224+0,011 3,38
Tuposun (Tyr) 0,24%0,013 4,07 0,25+0,018 3,85
CymMMa aMHHOKHCJIOT: 5,07 85,93 5,59 86,08

HccnenoBanusi K03beT0 MOJIOKAa Ha COJEp’KaHUE AMUHOKHUCIOT TOKa3aiH, YTO
MOJIOKO KO3 3aaHEHCKOW TMOpOJbl MEPBOW JAKTAIMU COACPKUT OOJIbIlle BaJIMHA,
U30JIeMHa W JIefiMHA 10 CPaBHEHUIO C HYOWMWCKMMHU KO30MaTrkamu — Ha 7,14
(P>0,999); 17,65 (P>0,999) u 15,15% COOTBETCTBEHHO; MO TPeThel JaKTAIlMd — Ha
11,63 (P>0,999); 33,33 (P>0,999) u 20,58% (P>0,999) cootBerctBeHHO. [lo
COJIEPKaHHUIO B MOJIOKE OOIIero OejKa 3aaHeHCKHE KO3bl TaK)KE UMEIOT MPEUMYIIIECTBO
110 CPaBHEHUIO C K03aMH HyOmiicKoi mopobl Ha 11,86% (P>0,999).

[TokazaTenapbHO, YTO B KO3bEM MOJIOKE JOCTATOYHO BBICOKOE COACpXKAHHE TaKhX
AMUHOKHCIIOT, KaK TUCTHJIMH, a TAKXXE CEPOCOJIEpIKaIeii aMUHOKHCIIOTHI ITUCTHH. Poitb
THX aMUHOKHUCIIOT JJIi HOPMAaJbHOTO MPOTEKAHHUS (PU3UOJOTHICCKUX IPOIECCOB B
OpraHu3Me HEBO3MOXKHO HEJOOICHUTh. A B paHHEM BO3pPACTe THCTUIUH UMEET BaKHOE
3HaueHrue. OH OTHOCHUTCS K BBICOKOTHAPO(PMIBHBIM aMHUHOKHCIIOTaM. YYacTBYET B
o0pa30BaHUU TEMOTJIOOMHA M IPUTPOIIMTOB, OKA3bIBACT OJIATONPHUSATHOE BO3ICHCTBUE
Ha TPOIIECCHl pOCTa y JETeH, MOAAEpKUBAaeT CTaOWIBHBIA OOMEH YIJIEBOJOB 3a CUET
TJTyTAMUHOBOM KHCJIOTHI, a TJIMIMHA U CEpUHA 3a CUET MypaBbUHOH KuCIOThl. Kpome

9TOTO, HCO6XOI[I/IMO OTMCTUTH BAXKHYIO POJIb THCTUIWHA B aHTUTCHHOU CHGI_II/I(I)I/I‘-IHOCTI/I
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oenkoB. HemocraTtok 3TOil HE3aMEHMMOW aMHUHOKHUCIOTHI B OpPraHU3ME MPHUBOJMUT K
CHI)KCHUIO CHHTE3a CIEeUU(PUUYECKUX HIEMEHTOB KPOBU B KOCTHOM MO3TE, 3aJIEPIKKE
pocTa M XyJALIEMY KCIOJIb30BAaHUIO KOMIIOHEHTOB NUIIM. M3 THCTHIMHA B OpraHu3me
oOpa3yeTcsi THCTaMUH — OJMH U3 MEAMATOPOB HEpBHOM cucteMbl. Lluctun cnocoben
CBS3BIBATh TSHKENBIEC METAIUTBI U SIBJISIETCS] OJTHAM W3 MOILTHEHIITNX aHTUOKCHUIAHTOB.

[To comepkaHUIO B MOJIOKE KO3 TaKUX BaXXHEHUIIUX AMUHOKHUCIIOT KaK IUCTUH U
TUCTUJVH HAMETUIIACh TaKas K€ TEHJAEHUUS — [0 NEPBOM JIAKTAIIMM IPEBOCXOACTBO KO3
3aaHEHCKOM TOpOJIbl HaJl CBEPCTHUKaMU HYOuiickoil coctraBwio 14,29 (P>0,999) u
23,53% (P>0,999); a mo tperheit makrtamuu — 26,67 (P>0,999) u 3,85% (P>0,999)
COOTBETCTBEHHO. [l0 copepxaHuio B MOJIOKE 00IIero Oeiaka 3aaHEHCKUE KO3bl TAKXKE
UMEIOT MPEUMYILECTBO MO CPaBHEHHUIO C KO3aMH HyOWiickoil moponasl — Ha 13,85%
(P>0,999).

JIaHHBIMM UCCJIEI0BAHUNA MOATBEPAKIACHO, YTO B MOJIOKE KO3 3aaHEHCKOM ITOPO/IbI
KaK MEPBOM, TaK U TPETHEU JIAKTAMM CYMMAapHOE COAEPKaHUE aMUHOKHCIIOT B COCTaBe
NPOTEMHA MOJIOKA BbILIE, YEM B OelKe MOJOKa HyOWiickux kKo3omaTok. VX pa3Huna B
MPOIICHTHOM OTHOIIEHUU cocTaBuia 12,6% nis mepBoi nakramuu u 17,1% — s
TPETHhEM JIAKTALIUH.

Takum 00pa3zom, OYEBUIHO, UYTO MOJIOKO KO3 00€UX MOPOJ U JaKTAUNA COACPKUT
ONTUMAJIbHOE KOJUYECTBO AMHUHOKHUCIOT. MX CcyMMa B OTHOLIEHMHM K HPOTEUHY
coctaBmia oT 85,9 1o 88,5%.

B pabortax HeuaeBa A.Il. [125] oTrMeuaeTcst, YTO COOTHOIIEHNE HE3aMEHUMBIX U
3aMEHUMBIX AMUHOKHCJIOT, COTJIaCHO pEKOMEHAIU pPalMOHAIIBHOTO
(cOaTaHCUPOBAHHOTO) MUTAHUS, JOJDKHO ObITh 0,56-0,67. Pe3ynbrarsl Uccieq0BaHUM,
IPOBEJCHHBIX Ha MOJIOKE 3aaHEHCKMX W HYOMHCKHMX KO3, yKa3bIBalOT Ha TO, YTO
OTHOIIICHUE HE3aMEHUMBIX AMHHOKHUCIOT K 3aMEHHUMBIM aMHUHOKHUCIOTaM B TIEPHO/T
MEepBOM JaKTaluu cocrtasisier npumepHo ot 0,67 mo 0,73, a B mepuopn TpeThei
nakramun — ot 0,63 nmo 0,65. Otu pe3ynbTaThl NPAKTUYECKA COOTBETCTBYIOT
pPEKOMEHIaIUsIM 10 cOaIaHCUPOBAHHOMY MTUTAHUIO.

Ornenka 6MOJIOrMUECKON IEHHOCTH OeliKa MPOJIyKTa 3aBUCUT OT €ro CIIOCOOHOCTH
YIOBJIETBOPSTh SHEPreTUYECKUE M IUIACTUYECKHE MOTPEOHOCTH YEOBEYECKOTO WU

KUBOTHOTO opranu3ma [63]. B 3Toil cBsS3M TpaHCIOPT B OpPraHu3M aMHUHOKHUCIIOT C



94

MUIICH WM KOPMOM JIOJDKEH YETKO YYUTBIBATHCS U COOTBETCTBOBAThH pa3paOO0TaHHBIM
cpeaHecyTouHbIM HOpMaM. CpelHecyTodHas HOpMa MOTpeOJieHHus] MOJIOKa B pallioHe
yenoBeka coctanisier 200 r (moprust) [139]. OcHoBBIBasiCh Ha 3TOM, OBLIO PACCYMTAHO,

HACKOJIBKO MOJIOKO KO3 YIOBJICTBOPACT HOTp€6HOCTB YCJIOBCUYCCKOI'O OpraHu3Ma B

aMUHOKHCITOTax (Tabmumbl 17 u 18).

Ta6nuna 17 — CteneHb COOTBETCTBHUS MOJIOKA KO3 3aaHEHCKOM TTOPOIbI

HOpMaM C6aJIaHCI/Ip0BaHHOFO IIUTaHWsA YCJIIOBCKA, %

CpennecyTtouHas ['pynna
. HOTPEOHOCTB, I I | I
[u1eBoi KOMIIOHEHT .
(amexkBaTHBIN YpPOBEHD 3aaHeHcKas
(PD, 2004) 1 nakrauus 3 nakrauus
beku ;KNBOTHOrO 85 3.04 3,21
MPOMCXOKIAECHHUS
He3zaMeHnnMble aMMHOKHCJIOTHI:
Banun (Val) 2,5 36,0 38,4
Wzoneiiun (lle) 2,0 20,0 24,0
Jleiinuu (Leu) 4.6 16,5 17.8
JIuszun (LyS) 4.1 13,2 15,1
Metuonnn (Met) 1,8 28,9 33,3
Tpeonun (Thr) 2,4 30.0 325
Tpunrodan (Trp) 0,8 17,5 20,0
OennnananuH (Phe) 44 15,5 16,8
I'uctuaun (His) 2,1 20,0 25,7
Aprunus (ArQ) 6,1 19,3 21,0
3amMeHnMbIe AMHUHOKHCJIOTHI:

AcmnaparunoBas kuciora (Asp) 12,2 4,4 5,1
Cepun (Ser) 8,3 6,0 7,7
I'mroramunoBast kuciora (Glu) 13,6 10,9 12,6
Iposun (Pro) 45 20,9 240
Iuctun (Cys) - - -
nurmn (Gly) 3,5 9,1 12,0
Ananud (Ala) 6,6 9,1 79
Tuposzun (Tyr) - - -

Tabnuua 18 — Crenenb COOTBETCTBUSA MOJIOKA KO3 HYOMICKOM MOPOIbI

HOpMaM cOaJTaHCUPOBAHHOTO NMUTaHUS YeoBeka, %0

CpennecyTouHast I'pymnma
MOTPeOHOCTH, T 11 v
IInmmeBoii KOMIIOHEHT (amexBaTHBIN HyOwuiickas
YPOBEHb
(P, 2004)) 1 naxranus 3 naxkTarus
beiaku :KNBOTHOTO 85 3.39 3.45
NMPOMCXO0KICHUS




95

He3zamenuMble aAMUHOKHCJIOTHI:

Banun (Val) 2,5 33,6 34,4
Wzoneiiun (lle) 2,0 17,0 18,0
Tetinum (Leu) 46 143 148
Jluzun (LYS) 4,1 11,7 12,2
Metuonun (Met) 1,8 23,3 24 4
Tpeonun (Thr) 2,4 26,7 27,5
Tpunrodan (Trp) 0,8 15,0 16,3
Oenmnananns (Phe) 4.4 19,1 19,5
I'uctuaun (His) 2,1 16,2 24 8
Aprunus (Arg) 6,1 16,7 22,6
3aMeHHMble AMHHOKHCJIOThI:

AcnaparunoBas kuciora (Asp) 12,2 3,8 3,9
Cepun (Ser) 8,3 51 6,0
I'mroramunoBas kuciaora (Glu) 13,6 10,0 10,6
[Tposun (Pro) 4,5 18,2 18,7
uctun (Cys) - - -

[numun (Gly) 35 7,4 8,6
Ananun (Ala) 6,6 55 6,7
Tuposun (Tyr) - - -

PesynbraThl mpencTaBiaeHHBIX B Tabmmmax 17-18 wmccrmemoBaHWit TOKA3BIBAIOT,
4YTO MOTPEOHOCTh OpraHU3Ma 4YeJoBeKa B O€JKe KUBOTHOTO MPOUCXOXKIECHUS MOXKET
OBITH YJIOBJIETBOPEHA C IMOMOIIBI0 MOJIOKa KO3 3aaHEHCKON Mmopojabl Ha ypoBHe 3,0-
3,2%, a MoJjoka K03 HyOWHCKoW mopoabl — Ha ypoBHe 3,4-3,5%. Ucxomst u3 arToro,
BUJHO, YTO HAWOOJBIIYI0 LIEHHOCTh B 3TOM OTHOLIECHUHM MPEICTaBISET MOJOKO KO3
HyOuiickoil moposbl. [louTn Bce aMMHOKHCIIOTHI UMEIOT BBICOKME 3HAYEHUS, IPU 3TOM
UCKJIFOYEHUE COCTABJISIIOT — aclaparuHoBas KWCJIOTA, CEpPUH, TJIMIUH, aJlaHWH.
[IpolieHTHBIN BKJIaJ B HOPMATUB CyTOYHOTO MOTPEOJECHUS UX C MOJIOKOM I10 MEePBOU U
TpPEThEH JAKTaIllUsSIM Yy 3aaHEHCKUX KO30MaTok cocrasisier 4,4-5,1; 6,0-7,7; 9,1-12,0 u
9,1-7,9 cooTBeTcTBEHHO; HYyOMiicCKuX Ko3omatok — 3,8-3,9; 5,1-6,0; 7,4-8,6 u 5,5-6,7
COOTBETCTBEHHO.

CnenyeT OTMETHUTH, YTO KadyecTBO Oe€lika OMNpeAessieTcss HE TOJbKO OOIIMM
KOJIMYECTBOM aMUHOKHUCIIOT, HO M UX KOJIMYECTBEHHBIM COJIEP)KAaHUEM U ONTUMAIIbHBIM
COOTHOILIEHHEM B HEM.

TeopeTudueckn WACAIBHBIM IPOLIEHTHBIM BKJIaJ B HOPMATUB CYTOYHOTO

HOTpe6JI€HI/ISI TpI/IHTO(i)aHa, MCTHOHHMHA M JIM3MHA C MOJIOKOM JAOJKCH COCTAaBJIATH
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1,5:2,1:7, npu 3TOM palvoH J0JKEH ObITh MOJHOLEHHBIM HE TOJIBKO MO KOJIHYECTBY, HO
U 110 KauecTBY OesKkoB [55].

[Ipu onpenenenuun OanaHca palMoHa MO OEJIKOBBIM BEIIECTBAM OYEHb BAXKHO U
KeJaTeabHO OOoJbllle BHUMAHUS YAETSATh COOJNIIOICHUIO WHANBUAYAIbHBIX MPOMOPIUI
amMuHOKUCHOT. [loCKONMBKY 3TO uMMeeT OOJIbIIOE 3HAYEHUE ISl YCBOCHHS OCJIKOB U
o0ecrniedyeHns He0OXOAUMOTO YPOBHSI B 0OMEHHBIX mporieccax. [lumeBbie Oenku mydiie
YCBaMBAIOTCS, KOT/1a aMUHOKHUCIIOTHBIA COCTaB MUIIM cOaJaHCUPOBAH.

JlebunuT HEe3aMEHMMBIX aMUHOKHUCJIOT B pallMOHE WIM WX JucOanaHc (T.e.
HapyIICHUE HICaJbHBIX MPOMOPIUN MEXKIY aMHUHOKHCIOTaMU) MPUBOIUT K 3aJIEPIKKe
pocTa M pa3BUTUS, a TaKXKE BO3HUKHOBEHHIO DA3JIMYHBIX JPYIMX HapylIEHUH B
opranm3me. CoriacHo wuccienoBanusMm IlokpoBckoro A.A. [129], mius onTuManbHOM
YCBOSIEMOCTH O€JIKa ¢ y4eToM COOJII0JIeHUs] cOalaHCHPOBAHHOTO MUTAHUS HEOOXOIUMO
COOIONAaTh COOTHOIIGHHWE BEAYIIUX AMHHOKUCIOT — TpunrodpaHa, METHOHHMHA H
JU3WHA, KOTOpoe cocTaBiseT — 1:2-4:3-5.

C yderoMm BbIIIECKa3aHHOTO, HA OCHOBAHUH HAIIMX SKCIIEPUMEHTAJIbHBIX JAHHBIX
OBUIO OIpeNIeJIeHO COOTHOIICHHE AAHHBIX aMHUHOKHCIOT B MOJIOKE KO3 3aaHEHCKOH U
HyOuiickoi mopoa (Tabnumna 19).

O060061mas pe3yabTaThl MPOBEACHHOTO HCCIEAOBAaHUS, MOXHO KOHCTaTHPOBATb,
YTO MOJIOKO MOJOMNBITHBIX KO30MAaTOK OOEUX JaKkTaluil W HOopoJ B TMOJHOW Mepe
COOTBETCTBYIOT BBIIIEHU3JI0)KEHHBIM TPEOOBAHUSIM.

Tabnuua 19 — CooTHOLIEHME aMUHOKUCIIOT TpUNTO(PaHa, METHOHHUHA U JIM3MHA B OelKe

MOJIOKA KO3 3aaHCHCKOU U HyOHICKO# mopo.

YcnoBus Beicokoii ycBosiemoct (1: 2-4 : 3-5)

I'pynna

| | I 1L | Y

3aaHeHCKast HyOGwuiickas

NepBad JaKTalrusa ‘ TPETh JIaKTallA IepBad JaKTausa ‘ TPETh JIaKTalluA

dakTHUYECKHE Pe3yabTaThl

1:3,71:3,86 ‘ 1:3,75:3,86 1:3,50:4,00 ‘ 1:3,38:3,85
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[IpounenTHpIi BKJIan TpuntodaHa, METHOHWHA W JIM3WHA B  BEIUYHHY
HOPMATUBHOTO CYTOYHOIrO TOoTpeOieHuss Oenka ¢ MoJiokoM ko3 (%): MOJIOKO
3aaHEHCKOM MOPO/IbI IEPBOM IpyMIbl IepBoi JakTanuu — 1-3,71-3,86, BTOpo#i rpynims
TpeThelt nakTaruu — 1-3,75-3,86; HyOuWiickod TOpOABI TPEThEW TPYIIBI TEPBOU
naktarun — 1-3,50-4,00, ygerBepToii Tpymnmbl TpeThel makramuu — 1-3,38-3,85.
(ITpumeuanue: ycioBue BbICOKOH ycBoseMocTH Oenka — 1:2—4:3-5 (ITokposckuit, 1981)

[129].

3.2.3.2 BuoJsiornyeckas eHHOCTh 0eJIKa KO3bero MoJIOKA

ABtopamu [165] ObT MHpoOBENEH CpPABHUTENBHBINA aHANU3 OHOJOTUYECKOW H
MUIIEBON IIEHHOCTH MOJIOKA Pa3HBIX CEIbCKOXO3IWCTBCHHBIX JKMBOTHBIX. B cBOMX
WCCJICIOBAHMSIX OHHM OTMEYAIOT, YTO AMHUHOKHCIOTHBIH COCTaB KO3bETO0 MOJOKA
HanOoJIee COOTBETCTBYET aMUHOKHUCIOTHOMY COCTaBY STaJIOHHOIO OelKa.

bonee  0OBEeKTMBHAasS  KapTWUHA, ONpPEHEISAIONMIas  MHUIICBYI0  IIEHHOCTH
UCCJIEMYyEMOTO MOJIOKa KO3 3aaHCHCKOM W HYOMHCKOW MOpoJa TEpBOM W TpEThel
JIAKTaIllH, BBISBIISETCS TIPH pacdyeTe OCHOBHOTO IMOKa3aTessl OMOJOTHYECKON IEHHOCTH

Oenka — aMiHHOKUCIOTHOTO ckopa (AC) (tabmuist 20 u 21).

Ta6nuna 20 — OTHOIIEHHE KoJInuecTBa He3aMmeHUMbIX aMmuHokucioT (HAK) B
UCCIIeyeMOM OCIIKe MOJIOKA KO3 3aaHCHCKOM MOPOJIbI K KOJIMYECTBY MX B HICATHHOM

Oenke (AMUHOKHCIIOTHBIN CKOP)

I'pynna
AMHUHOKHCJIOTHAS I ’ 1
AMHHOKHCJIOTA mkanga ®DAO/BO3, 3aaneHnckas
r/100 r nepBasi JIAKTAIMSL | TPEThS JAKTAIMS
AMHWHOKHUCIIOTHBIN CKOP, %0
Banuu 5,0 1,36 1,30
Uszoneinua 4,0 0,76 0,81
Jlenu 7,0 0,82 0,79
JIuzun 5,5 0,74 0,76
MeTnoHUH+TUCTHH 3,5 1,82 1,89
Tpeonun 4,0 1,36 1,32
Tpuntopan 1,0 1,06 1,08
DeHnnaaHuH+TUPO3UH 6,0 1,62 1,67
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Ta6nuna 21 — OTHoNIEHKE KoJnuecTBa He3aMeHUMbIX aMmuHokucioT (HAK) B
UccienyeMoM Oellke MOJIOKa KO3 HyOMICKOM MOpO/Ibl K KOJIMYECTBY UX B UCATHHOM

oenke (AMHUHOKUCTIOTHBIN CKOP)

I'pynna
AMMHOKHCJIOTHASA il | v
AMMHOKHCJIOTA mkana ®AO/BO3, HyoOniickas
r/100 r nepBasi IAKTAIMS | TPeThS JAKTALMS
AMMHOKHUCIIOTHBIN CKOP,%
Banmu 5,0 1,42 1,32
H3zoneiinun 4,0 0,72 0,69
Jletnuu 7,0 0,80 0,75
JInzun 55 0,74 0,70
MeTHOHUH+IIMCTUH 35 1,69 1,63
Tpeonun 4.0 1,36 1,27
Tpunrodan 1,0 1,02 1,00
DeHnaIaHuH+TUPO3UH 6,0 1,86 1,74

B uaeanbHoM Oenke BeIMYMHA aMUHOKHUCIOTHOTO CKOpa KaKI0M He3aMEHUMOM
KHCIIOTBI MOET BbIpaxaThcsi B mporeHtax ot 0-100% wmm B gomsax 0-1.
JlumMuTHpYIOIIEN NUILIEBYI0 LHEHHOCTh aMHHOKHCIIOTOM CUMTAETCS Ta, CKOP KOTOPOWM
MMEET MHUHUMAJIbHOE 3HaueHue. B Hamem ciydae W30JEULUH, JIEMUUH U JIUM3UH
ABJISIFOTCS JIMMUATUPYIOIIAMU aMUHOKHUCIIOTAMH JJIs1 KO3bETO MOJIOKA, TaK Kak CKOp IO
JAHHBIM aMHUHOKHCIOTaM MeHblie 1. IIpu 3ToM B MOJIOKE KO3 3aaHEHCKOW MHOPOIBI
IIEPBOM M TPEThEN JAKTAUUM CPEeau JUMUTUPYIOIIMX aMUHOKHCIIOT HAauMEHbIIEe
3HaueHue ObuTo y Jn3uHa (0,74-0,76), a y K03 HyOMICKOM MOPOIBI 3THX K€ JIAKTAIUN —

y nzoneniuna (0,72-0,69) [26].

3.2.3.3 ZKUpHOKHCJIOTHBIN COCTAB MOJIOKA MOJAONBITHBIX KO3

N3 Bcex BeTpedaronmuxcs B TPHUPOJE KUPOB HaWOOJIee CJIOKHBIM TIO
XUMUYECKOMY COCTaBy SBJISIETCS  MOJIOYHBIM kup. JKup KoO3pero MoJioka
MPE/ICTABIISICTCS. OJHUM M3 Ba)KHBIX KOMIIOHEHTOB, OIPEACISAIONINX €ro KauyecTBO H
Ouonornueckyio meHHocth [14, 188]. OueHka KHUPHOKUCIOTHOTO COCTaBa MOJIOYHOTO

JKUpa ABJIACTCA HGO6XOI[I/IMBIM (1)aKTOpOM A1 IIOHUMMAHMWA BJIMAHHA OTACIBHBIX
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KUPHBIX KHUCIIOT U UX KOHTJIOMEpPATOB HAa opranu3m uesoBeka [206]. JKupHbie KUCIOTHI
JETISITCA Ha JIBE TPYMIBI [0 XapaKTePy CBSI3U MEXKIY aTOMaMH yTJIepoJa: HACBIIICHHbBIC
Y HEHACBIIICHHBIE.

['1aBHBIM MUTATEILHBIM KOMIIOHEHTOM YKHUPOB SIBJSIIOTCS HACHIIIEHHBIC JKUPHBIE
kucnotbl. OTHAKO, €CIIM BX MOTPeOJICHNE B pallMOHE YeJIOBEKa MPEBBIIACT JTOMYCTUMYTO
HOpPMYy, 3TO MOXET BbI3BaTh CEpPbE3HbIC 3a00JIEBaHMS, CBSI3aHHBIE C CEPACYHO-
COCYJIUCTOM CUCTEMOM, TAKME KAK aTEPOCKIIEPO3 U CEPJICUHAs] HEAOCTATOYHOCTh. Bee 310
U3-32 BBICOKOTO COJICpYKaHUs JIUMONPOTEHIOB HuU3Koi muotHoctr (JIITHIT) [17]. B
HACTOAIIEE BpeMsl CUMTaeTCsi, 4YTOo BbICOKOe cojepxkanue JIITHIT oOycnoBneno
naypuHoBor (Ci20), MUpUCTHHOBOU (Cia0) W manbMUTHHOBOU (Ciep) KUPHBIMHU
KHCIIOTAaMU. YUUThIBasi, YTO JAPYTHE >KUPHBIC KHUCJIOTHI MOBBIIIAIOT COAEPIKAHHE
JMIONPOTENHOB BbICOKOM ioTHOCTH (JITIBII), nefictBue naypruHOBOM, MUPUCTUHOBOW U
MaJIbMUTUHOBOM KUPHBIX KHUCJIOT HeuTpanusyercs. [[o3ToMy cropHOE yTBEpKICHHE
JTUETOJIOTOB O TOM, YTO YHOTPEOJIEHHE MOJIOKA M MOJIOYHBIX IMPOIYKTOB C BBICOKUM
COJIepKaHUEM JKHpa MPUBOJUT K Pa3BUTHUIO OOJIe3HEH cepila, HE MOXET ObITh
noaTBepikacHO [243]. HachlieHHbIC JXKUPHBIE KUCIOTHI cocTaBisitoT 60-70% oT o01mero
KOJIMYECTBA KUPHBIX KHUCIOT B KUPOBOM (pa3ze MOJIOKa IKBAYHBIX >KHUBOTHBIX.
[ManbmutHOBass kuCIOTa (C16,0) UMEET HAMOOMBILIYIO OO B CTPYKTYPE HACBIILIEHHBIX
YKUPHBIX KUCIIOT.

bnaronapst ToMy, 4TO B MOJIOKE KO3 COJAEp)Karcsi Ooyiee MENKHE >KHPOBBIE U
Ka3€MHOBBIE MULIEIIBI, @ TAKXKE 332 CUET MOBBILIEHHOW KOHIICHTPAIIM KOPOTKO- U CpEIHE-
LENOYEYHBIX KUPHBIX KUCIOT U UX COOTHOLIEHUS, BXOISAIIMX B COCTAaB MOJIOYHOT'O JKUPA,
OKa3bIBAETCS HEMOCPEICTBEHHOE BIIMSTHUE Ha IIPOTUBOMUKPOOHEIE,
IIPOTHBOBOCTIAJIMTEIIEHBIE W aHTUKAHIICPOTeHHBIC CBOMCTBA KO3bero Mojoka [148, 171,
216, 226]. [dpyroil XapakTepUCTUKOH KO3bETO MOJIOKA CIIY’KUT pasMep €ro KUpPOBBIX
mapukoB. Ha OCHOBaHMM NMPOBEIACHHBIX MHOIMMH YYEHBIMH HccienoBaHui [176, 198,
233], ObUTO MOKa3aHO, YTO KO3bE MOJIOKO COJCPXKHMT B CBOEM COCTaBe 00Ji€€ BBICOKHIA
MPOLIEHT MMEHHO MEJIKUX IIAPUKOB, MO CPABHEHUIO C KOPOBBUM MOJIOKOM. Takoe

CTPOCHHNC JKHMPOBBLIX IMIAPUKOB KO3LEI'O0 MOJIOKA HOAJACPIKHMBACT THIIOTC3Y O TOM, UYTO HX
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KHPOBas (ppakiysi HAMHOT'O JIerde repeBapruBacTCs M yCBanBaeTcs opranusmom [157, 232,
253].

Ko3pbe  MOJIOKO  M3BECTHO  CBOMM  BBICOKMM  cojaepxkanueM  KJIA
(KOHBIOTMPOBAHHASI JIMHOJIEBAs KUCJIOTA) B CPABHEHUU C MOJIOKOM JPYTHX >KHBOTHBIX
[273].

CocTaB KUPHBIX KHUCIOT B MOJIOKE BAaYHBIX KMBOTHBIX BO3MOXKHO OOOTaTHUTH
pa3IMYHBIMH CIIOCOOAMHM, M, B NEPBYI0 O4YEpelb, BHOCA H3MEHEHHUS B pALMOHE
KOpMJIeHUSI. MHOTOUYMCIIEHHbIE HCCIIEJOBAHMS TOKAa3bIBAIOT, YTO COCTAaB >KUPOBBIX
KHUCIIOT JIMMUJHON (pakiUd MOJOKa Yy KBAayHBIX, MOTPEOJISIOMIUX B JETHUN CE30H B
OCHOBHOM 3€JICHbIE TIOJIHOKHBIE KOPMa, COAECPKUT MOBBIIIEHHOE KOJMYECTBO MOHO- U
MOJIMHEHACHIIIICHHBIX JKUPHBIX KUCIOT [239].

Kpome Toro, corimacHo ApyruM HUCCIEAOBAHUSIM, F€HETUYECKUU MOoJuMOophu3M
TaK)K€ OKa3bIBAET ONPE/ICICHHOE BIUSHUE HAa COCTAB KUPHBIX KUCIOT. Takum o0pazom,
aiuieis DGATI1 K232A cBsi3aHa ¢ COOTHOIIEHHMEM HACBHIIMICHHBIX W HEHACHIIICHHBIX
KUPHBIX KKCIIOT ¥ COJICPI)KaHUEM KOHBIOTUPOBAHHOM JIMHOJIEBOM KuciaoThl [130, 250].

C yderoM BIUSHUA TOPOJBI KO3, YWCIAa JIAKTAIlMil, YCJIOBHM COJEp>KaHuUs,
KOPMJICHHSI Ha COCTaB MCXOJHOW (hpakiMM MOJIOYHOTO KHMpa, a TaKKe MPUHUMAs BO
BHUMAaHHUE, YTO STUX KXUBOTHBIX Pa3BOAAT B PA3HBIX KIMMATHYECKHX 30HaX OOWUTaHUS,
HEOOXOJMMO TMpOBENECHUE MOAPOOHBIX HCCIENIOBAaHUM, CBS3aHHBIX C OLEHKOM
BO3/ICUCTBUS NaHHBIX (hakTopoB [157, 265].

VY KBauHBIX >KMBOTHBIX TMOJMHEHACHIIIEHHBIE XUPHBIC KHUCIOTHI TOJIBEPKEHBI
MUKpOOHOU aeruapaTanuu B pyOne. B Monoke ko3 XHUpHbIE KUCIOTHI, TaKHe Kak
siiko3anentaeHoBas (JI1A) u nokozarekcaenoas ([II'K), mpucyTcTByrOT B MOJIOYHOM
JKUPE B CIEIOBBIX KOJMYECTBAX, COCTABIsAA TOJBKO OKOIO 3% OT oOImero umcia
XKUPHBIX kucioT [123, 151].

OCHOBHOW TOJIMHEHACKIIEHHON (0-3) >KUPHON KHUCIOTOH B MOJIOYHOM IKHPE
OOJBIIMHCTBA MJIEKOIUTAIOLINX, B TOM YHUCIIE U KO3, SIBJISIETCS O.-THHOJICHOBAS KUCIIOTA.
MoJ10KO K03 00BIYHO XapaKTepu3yeTcs: 00Jee HU3KMM COOTHOIIEHUEM ®-6: ®-3 u Oosee
BBICOKOM KOHUEHTPALMENW (-JIMHOJIEHOBOW KHCIJIOTBI OTHOCHUTEJIBHO JPYTHX BHUJIOB

XKUBOTHBIX [151].
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CocTaB XHUPHBIX KUCIOT KO3bETO MOJIOKa KO30MAaTOK 3aaHEHCKON W HYyOMICKON
OO/ Pa3HBIX JIAKTAITMI TPEICTaBIICH B TaOmiax 22 u 23.

Tabmuna 22 — JKMpHOKUCIIOTHBIM COCTaB MOJIOKA KO3 3aaHEHCKOM TTOPO/Ibl pa3HBIX JTAKTaIHIA

I'pynima
HaumeHoBaHMe nI0Ka3aTess, eAUHUIBI U3M. K(:3Le MOJ'IOKOI (=5, 5= ll(;)
HepBas JIaKTaIys TPEThs JIAKTAIMs

MaccoBasi 10Jis )KMPHBIX KHCJIOT MOJIOYHOI'O JKUPA,
B % OT UX CyMMBI:
Macnsuas (Ca0)* 1,98+0.4 2,15+0,4
Kanponosas (Ce:0)* 2,44+0,4 2,77+0,4
Kanpunosas (Cg:0)* 3,15+0.4 3,75+0.4
Kanpunosas (C10:0)* 11,74+2.2 13,88+2,2
Jlaypunosas (C12:0)* 541422 6,29+£2.2
MupuctunoBast (Ci14:0)* 11,62+2.2 12,57+2.2
Mupucronennosas (Cia:1)** 0,29+0,1 0,31+0,1
IMansmutuaOBast (C16:0)* 28,07+2,2 28,00+2,2
[ManemuTonennoBast (Cie:1)*™ 0,60+0,1 0,64+0,1
Creapunosas (C1g:0)* 9,01+2,2 7,75+2.2
OnanguHoBas (Cig:1not)** 1,27+0,4 1,03+0,1
OmneunnoBas (Cig:1)** 17,324+2.2 15,12+£2.2
JIunonesnaauaoBast (Cig:onet - 19, t12) *** 0,72+0,1 0,55+0,1
Jlunonesas (Cig:2)*** 1,67+0.4 1,45+0.4
v — JlunoneHoBast (C18:3n6 - c6, c9, c12)*** 0,24+0,1 0,16+0,1
JIunonenoBas (Cig:3n3)*** 0,62+0,1 0,51+0,1
Apaxwunosas (C20:0)* menee 0,10 menee 0,10
berenosas (C22:0)* menee 0,10 menee 0,10
IIpoune (Ci1:0, Ciz0, Cis0, Cis:1, Ciz0, Ci7:1, Coo1,
Ca1:0, Co0:2c11, 14, C20:3n6¢8, 11, 14, C22:1n9 - 13, C20:3n3c11, 385 307
14,17, C23:3, C20:4n6, C22:2n6¢13, 16, C24:0, C20:5n3c5, 8, 11, 14, ' ’
17, Coa:1, C22:6n3¢ - 4, 7, 10, 13, 16, 19)
Koaddumuent cooTHoeHUs HEHACHINICHHBIX U 031 0.26
HACBILEHHBIX KUPHBIX KUCIIOT ' ’

* - HaCBIIICHHBIC XKHUPHBIC KUCIOTHI (1 makTanus, cymma — 73,42%; 3 nakranus, cymma — 77,16%)

** - MOHOHEHACHIIICHHBIE KUPHBIE KUCIOTH (1 makramus, cymma — 19,48%; 3 makranms, cymma —

17,11%)

*** - MOJMHEHACHIIICHHBIE (ICCEHIIMAbHBIC) XUpPHBIe KUCIOTHI (1 makramms, cymma — 3,25%; 3

JakTanus, cymma — 2,67%)

Tabnuia 23 — JKupHOKHUCIOTHBIN COCTaB MOJIOKA KO3 HyOUIMCKOM MOPO/IBI

PAa3HBIX JIAKTALAN

['pynima

I y vV

HanmenoBanue mokasaTesis, eMHHUIBI H3M.
’ Kosbe mosoko (n=5, > n=10)

TNCepBas JaKTalHs TPCThS JIAKTAllUA




MaccoBasi 10Jis )KHPHBIX KHCJIOT MOJIOYHOI'O JKUPA,

B % OT UX CyMMBI:

Macnsuas (Ca0)* 1,54+0,4 1,25+0,4
Kanponosas (Ce:0)* 1,82+0,4 1,57+0,4
Kanpunosas (Cs:0)* 2,16+£0,4 1,96+0,4
Kanpunosast (C10:0)* 9,36+2,2 8,52+2.2
Jlaypunosas (C12:0)* 4,33+2.2 431422
MupuctunoBast (Ci14:0)* 12,08+2,2 11,7542,2
Mupucronennosas (Cia:1)** 0,38+0,1 0,36+0,1
[ManemuTrHOBAs (Ci16:0)* 36,55+2,2 37,94+2.2
[Mansmuronennosas (Cip:1)** 0,61+0,1 0,62+0,1
Creapunosas (Cig0)* 6,31+2,2 6,31+£2.2
OnanguHoBas (Cig:1not)** 0,88+0,1 0,85+0,1
OmneunnoBas (Cig:1)** 16,01+2,2 16,09+2.2
JIunonesnaauaoBast (Cig:onet - 19, t12) *** 0,54+0,1 0,50+0,1
Jlunonesas (Cig:0)*** 1,83+0.4 1,82+0.4
v — JlunoneHoBast (C1g:3n6 — c6, 9, c12)*** 0,31+0,1 0,27+0,1
JIunonenosas (Cig:3n3)*** 0,59+0,1 0,60+0, 1
Apaxunosas (C0:0)* menee 0,10 menee 0,10
Berenonas (C22:0)* menee 0,10 menee 0,10
IIpoune (Ci1:0, Ciz0, Cis0, Cis:1, Ciz0, Ci7:1, Coo1,

Ca1:0, Co0:2c11, 14, C20:3n6¢8, 11, 14, C22:1n9 - 13, C20:3n3c11, 470 528
14,17, C23:3, C20:4n6, C22:2n6¢13, 16, C24:0, C20:5n3c5, 8, 11, 14, ' ’

17, Coa:1, C22:6n3¢c - 4, 7, 10, 13, 16, 19)

Koad¢uimenT coOoTHOLIEHUS HEHACBIIIEHHBIX U 028 0.29
HACBIIEHHBIX KUPHBIX KUCIOT ' ’

* - HaCBIIICHHBIC XHUPHBIC KUCIOTHI (1 makTanus, cymma — 74,15%; 3 nakranus, cymma — 73,61%)

** - MOHOHEHACHIIICHHbIE KUpHbIe KUCTOTHI (1 makTamus, cymma — 17,88%; 3 makTamms, cymma —
17,92%)

*** - MONMHEHACHIIIEHHBIE (ICCEHIMANbHbBIE) KUpPHbIe KUCcIOTh (1 makrtamus, cymma — 3,27%; 3
nakTanus, cymma — 3,19%)

[IpoBenenHas oueHka nTpo@uiisi MacCoBbIX A0JEH 18 HKUPHBIX KUCIOT MOKa3ana,
YTO UX CyMMa B MOJIOKE KO3 3aaHEHCKOW ITOPOJBI MO NEPBOM U TPETHEH JIAKTALUU
COCTaBWJIa COOTBETCTBEHHO 96,15 m 96,94%. B Momnoke k03 HYyOWHCKOW MOPOIBI MO
nepBou u TpeTber makrauuu 95,30 u 94,72% cOOTBETCTBEHHO.

OnHa W3 OTIMYUTENBHBIX OCOOEHHOCTEH HATypalbHOIO MOJIOYHOTO KHpa
3aKJIIOYAeTCs B HAJIMYMU B COCTaBe OOpa3yIONIMX €ro >KUPHBIX KHUCIOT MAaclsHOM
kuciaoThl [151]. B Hammx wHccaemoBaHUSX MaccoBas JO0JsA MAaCASHOW KHCIIOTHI B
KUPOBOU (haze KO3bETO MOJIOKA y KO3 3aaHCHCKOW W HYOHMICKOW IMOPOJ MO MepBOH

naktaruu coctaBuia 1,98 u 1,54%, no tperbeit — 2,15 1 1,25% coOTBETCTBEHHO.
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3apyOeKHBIMUA yUYEHBIMU TMOATBEPKIECHO HAMYHUE CBS3H MEX]Y HEIOCTATKOM
HU3KOMOJIEKYJISIPHBIX KHCJIOT M YBEJIWYEHHEM 4YacCTOThl Pa3BUTUA U O0OCTpEeHUSs
3a00JIeBaHUM TOJICTOrO KHUIIEUYHHMKA, TAKUX KaK SI3BEHHBIM KOJUT U 3JI0KaYECTBEHHbIC
omyxomu [241, 267]. MacnsHas KHCIOTa TMPOSIBISICT IPOTHBOOIYXOJICBOEC H
MPOTUBOBOCHAIIUTENILHOE JEUCTBUE, a TAaKXKE€ OKa3blBaeT BJIUSHHUE Ha AamnleTUT U
MPEAOTBPAIIAET PA3BUTUE OKUCIUTEIBHOIO CTPECCA B OPTaHU3ME YEIOBEKA.

Y CTaHOBIIEHO, YTO B MOJIOKE KO3 3aaHEHCKOM MOpOABI NEPBOM JIAKTALMM HA
cozepkanue 3MauauHOBOM KHCIOTHI (Cig:1ngt) — TpaHCH30MEpa OJICMHOBOM KHCIOTBI
npuxoaurcs 1,27% OT cyMMbl BCEX JKHUPHBIX KHCIOT, HAXOJSAIIUXCA B JKUPOBOU
dbpakiuu Mosoka, yto Ha 0,39% Oosbilie, yeM B MOJOKE KO3 HYOMICKOW MOPOJbI
nepBoy JIakTauuu. 11o TpeTbei TaKkTaluu y 3aaHEHCKUX KO3 KOJIMYECTBO 3TOM KUCIOTHI
coctaBisier 1,03%, uto Ha 0,18% Takke Oombliie, yeM B MOJIOKE KO3 HYOMICKOM
nopoJibl TpeThel sakTauuu. OTHOCUTEIBHO COJEPKAHUS DJIAUUHOBOM KHUCJIOTHI B
MOJIOKE 3aaHEHCKUX KO3 Pa3HbIX JaKTallMil, HaJl0 OTMETUTh, YTO B KUPOBOM CETMEHTE
MOJIOKa KO3 MEPBOM JIAKTAIMA OHO BBIIIE, YeM Yy KO3 TpeTbeil naktauuu Ha 0,24%.
AHanoruyHasi CUTyaIsi B 3aBUCUMOCTH OT YKCJIa JJAaKTalluii HaOMI0JaeTCsl y HyOMHCKHUX
ko3omaToK. Coaep:kaHue 3TOW KHUCIOTHl y KO3 MEPBOM JIAKTallMM BBIIIE, YEM Y KO3
Tpethel naktauuu Ha 0,03%.

KoH1ieHTpanus MOHOHEHACHIIIEHHBIX KUPHBIX KACIOT B MOJIOKE KO3 3aaHEHCKON
MOPOABI MO MEPBOM JIakTauu coctaBuiia 19,48%, uro Ha 2,38% BblllIe, 4eM y KO3 3TOTO
K€ TEHOTHNa MO0 TpeThel makrtauuu. YTo Kacaercss HYOMIMCKHMX KO3, TO 37eCh
OTMEYAETCA HECKOJbKO HWHAas KapTHHA, Yy JKUBOTHBIX TMEPBOM JIAKTAllMK JOJs
MOHOHEHACHIIIEHHBIX JKUPHBIX KUCJIOT HE3HAYUTEIHLHO MEHBIIE, YeM Y KO3 TpeThei
maktauuu — Ha 0,04%.

OrnpenesnieHbl HECYIIECTBEHHbBIC PA3IUYUs MO0 COJIEPKAHUIO MOJUHEHACKIIIIEHHBIX
(3CCEHIUANIBHBIX ) JKUPHBIX KUCIIOT B CTPYKTYPE MOJIOYHOTO KUpPa MOJIOKA KO3 Pa3HbIX
reHOTUNOB. bojiee BBICOKOE COAEpP)KAHME ATUX KUCIOT IMPEJICTABICHO B MOJIOKE KO3
HYOUICKOM MOpobl 1o 0beum naktanusm — 3,19-3,27%.

JIns Mojoka KO3 JI0Jisi MOHOHEHACBHIIIEHHBIX >KUPHBIX KUCIOT HAXOIMUTCS B

npenenax or 20 g0 32%. MoHOHEHACHIILIEHHBIE XUPHbBIE KUCIOTHl MMEIOT Ba)KHOE
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3HAaY€HHUE, MOCKOJIbKY OHM CIIOCOOCTBYIOT MOBBIIIEHUIO KOHLIEHTPALUHU JTUIONPOTEMHOB
BBICOKOM IIJIOTHOCTH, KOTOpPBIE IOMOTAIOT YAAJIUTh XOJECTEPUH C KPOBEHOCHBIX
COCYJIOB U JJOCTaBUTh €r0 OOPAaTHO B MEYEHb JJIs PACIICIIICHUS KEITUYHBIMU KUCIOTaMHU,
U B MOCJEACTBUU OHHM BBIBOAATCS M3 opranu3ma. Cpeau MOHOHEHACHIIIEHHBIX KHCIOT
nporeHT oJienHOBOU (Cig:1ngc) HamOonee BhICOK. EE comepxkaHue B MOJOKE KO3 B
npeaenax ot 18 go 21% [233, 260].

CTOUT OTMETHUTH, YTO TAKUE BEAYIIWE IMOJIMHEHACBHINIEHHBIE KUPHBIE KUCIOTHI,
KaK JINHOJICHOBAsI KUCJIOTA U JIMHOJIEBAS] KUCIIOTA JIOJIT0€ BPEMs MPUUYUCIUIA K TpymIe
HE3aMEHUMBIX XUPHBIX KUCJIOT, HE CHHTE3UPYEMBIX B OpraHu3Me uesnoBeka. OgHako
HEJJaBHUE MCCIIEIOBAHUS MPUBEIH K OTKPBITUIO TOTO, YTO 3TU KMPHBIE KHUCIOTHI MOT'YT
OBITh CHHTE3HPOBaHBI B OPraHU3ME YeJIOBEKa M3 reKcaekaTprueHoBoil KUcioThl (Cie:3)
u rekcanekaaueHoBoi Kuciothl (Cig2). Ho cOCOOHOCTH OpraHu3Ma CHHTE3HpPOBATH
JOCTATOYHOE KOJUYECTBO JIMHOJEHOBOM M JIMHOJIEBOM JKHPHBIX KHUCJIOT JUIA
yJIOBJICTBOPEHHSI €r0 OTPeOHOCTEH HecoBepineHHa [221].

[Ipu >TOM HEOOXOAMMO MOHUMATh, YTO XKHUP MOJIOKA MPEACTABISIET COO0N OJIUH
U3 CaMBbIX CJIOKHBIX HaTypaJIbHBIX KUPOB KMBOTHOI'O IPOUCXOXKIEHUsA. B ero cocras
BxoaaT npumMepHo 400-500 pa3HbIX KUPHBIX KUCIOT, PA3IMYAIOIIMXCA M0 JJUHE TIEU
U CTEeNEeHW HachblIIeHHOCTU. WX OmocuHTe3 mpeacTaBisieT coOoil (hpepMeHTaTUBHbBIE
peaklny, TAKUE KAK YKOPOUYEHHUE LEMNH, AecaTypalrs W JJIOHTALMs, T.€. 3TO CIIOXKHBIN
MPOIIECC, COCTOSIIIUN U3 MHOTHX KJIETOYHBIX MPOIECCOB U MeTaboIMueckux myTeit [60,
65, 146, 257].

Tem He MeHee HMEIOIIMECS MHOTIOYMCIIEHHBIE JAHHBIE O JKUPHOKUCIOTHOM
COCTaBE MOJIOKA KO3 YKa3bIBalOT HA TO, YTO 00JIACTh ATUX UCCJEIOBAHUM HYK/IaeTcs B
JNANbHENIINX M3BICKAHUSAX, TaK KaK CIIEKTP JKUPHBIX KHCIOT UMEET JOCTATOYHO MHOTO
pa3nyuil B MOJIOKE JIPYTUX MIIEKOTUTAIOIIHX.

KadecTBeHHBIN COCTAaB MKUPHBIX KHUCJIOT KO3bETO MOJIOKA KO30MAaTOK pPa3HbIX

TCHOTHUIIOB TIpECTaBJIeH B Tabmure 24.
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Ta6nuna 24 — [Mpoduiab KUPHBIX KUCIOT B )KUPOBOU (PpaKIIMK MOJIOKA KO30MAaTOK

pa3HbIx reHoTHnoB (=5, > 'n=20)

I'pynna
XKupnsie kuciotel, % K ux oduemy I ‘ Il I ‘ v
COJIEPKAHUIO 3aaHeHCcKas HyOwuiickas
1 nakranms 3 nakranus 1 nakranus | 3 paKTanus
CymMMa  HACBIIIEHHBIX  KHPHBIX 73.42 7716 7415 7361
KHUCJIOT
Cymma MOHOHEHACBILEHHBIX 1948 17.10 17,88 17.92
JKUPHBIX KHCIIOT
Cymma MMOJIMHEHACHIIEHHBIX 3,25 2,67 3,27 3,19
JKUPHBIX KHCIIOT
[Tpoune 3,85 3,07 4,70 5,28
B tom umncne:
Owmera-3 0,62 0,51 0,59 0,60
Owmera-6 2,39 2,00 2,37 2,32
CoortHolreHue ®-6:m-3 3,9 3,9 4.0 3,9
WHupaekc 310poBbst 0,31 0,26 0,28 0,29

AHanu3 TaOiUIlbl TOKA3bIBAET, YTO B MOJIOYHOM JKHUPE MOJIOKA KO3 00eUX mopo.
B 3aBUCUMOCTH OT OYEPEJHOCTH JaKTAallMd OTMEUYAeTCS BBICOKOE COJICp>KaHUE
HACBIIIEHHBIX KUPHBIX KUCJIOT, MPU ATOM BBISBICHO, YTO B MOJIOKE HyOMICKUX KO3 B
MEepPBOM JIAaKTaIlMU JAHHBIN MMOKa3aTelb BBIIIE, YEM Y 3aaHCHCKUX KO3 ITOM K€ JIAKTalluu
Ha 0,73%, a B TpeThelt — BhIIIe Ha 3,55% y KO3 3aaHEHCKOUN MOPO/Ibl, UeM Y HYOUHCKUX.

[To KoMMYeCTBY MOHOHEHACHIIIEHHBIX JKUPHBIX KUCJIOT MPeo0aaHie OTBOIUTCS
KUPY MOJIOKA 3aaHEHCKHUX KO3 MEPBOM JIAKTAIlUU, U OTHOCUTEIbHO HYOUNUCKUX KO3 OHO
coctaBisieT 1,6%, 1o TpeThel JIaKTaIluu JTUIUPYIOT KO30OMATKU HYOUNHCKON TOpPOIbI Ha
0,82%.

[TonmMHEHACHIIIEHHBIE KHUCJIOTHI SBIISIIOTCA JCCEHIMAIBHBIMU. B 3TOM CBs3M
HEOOXOJMMMO yKa3aTh Ha WX ydacthe B (DOpMUPOBAHMM UMMYHHUTETAa U
AHTUOKCUJIAHTHOM 3amure opraHu3ma. KoJam4ecTBO MOJMHEHACHIIICHHBIX KXUPHBIX
KHCIIOT B JKUPOBOW (pakiuu MOJIOKAa KO3 HYOMICKOM MOpOJsI 00X JIaKTaIui
MPEBBIIIAET aHAJIOTMYHBIN MOKa3aTeNb B )KUPE MOJIOKA KO3 3aaHeHCKOM nmopoasl Ha 0,02
1 0,52% COOTBETCTBEHHO.

Nupekc 310pOBbS (1A) MTOKa3bIBACT OTHOULIEHHE KOJINYECTBA

MOJMHCHACBIINCHHBIX W MOHOHCHACBINICHHBIX JKUPHBIX KHCJIOT K KOJIHYCCTBY
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HACBIIIEHHBIX XUPHBIX KUCHOT [163]. Ilpu cpaBHUTENHHOM aHAIM3€ BBISBIEHO, YTO
MOKa3aTellb MHIEKCA 3I0POBbsl B MOJIOKE KO3 3aaHEHCKOW MOPO/bI [0 NEPBOM JIAKTAUU
HECKOJIbKO TMPEBBINIAET 3TOT IMOKa3aTellb Yy MOJIOKa HYOWHWCKMX KO3, a MO TpeThei
JaKTallMM CHUTyalusl MpeAcTaBlieHa HAoOOpOT: y MOJOKa HYOMHCKHX KO3 HHJIEKC
3JI0pPOBbsI MPEBBIIIAET TAKOBOW y 3aaHEHCKHX. CieayeT OTMETHTb, YTO TPAHCKHPHI B
KO3bEM MOJIOKE MPAKTUYECKH OTCYTCTBYIOT. M3BECTHO, UTO OHM MOIYT HEraTUBHO
BJIMSITH Ha 37I0POBBE YEJIOBEKA U MOBBIIIATH PUCK BO3ZHUKHOBEHUS TaKUX 3a00JCBaHU,
KaK HileMuyeckas 00JIe3Hb cepAla, CKIEPO3 U APYTUX.

Takum 00pa3oM, BBISIBJICHBI OIPEACICHHBIC pa3JInyus B >KUPHOKUCIOTHOM
COCTAaBE KMPOBOI (ha3bl MOJIOKA MOJONBITHBIX KO3. [IpH olleHKe KayecTBa U KOJIMYECTBa
KHUPHBIX KUCJIOT KO3bETO MOJOKA HEOOXOAMMO YUYUTHIBATh BO3pAacT KO3, OPOAY, YUCIIO
JaKTaluui ¥ ycioBHs KopMmieHHs. [Ipu 3TOM HYyXKHO OTMETHTh, YTO 0CO0O€ 3HAYEHUE
MMEIOT HEHACBIIICHHbIE )KHUPHBIE KUCJIOThI oMera-3 u omMera-6, moCKOJIbKY UX POJib B

OpraHu3Mce 4CJIOBCKa BCJIMKaA.

3.3 Pe3yabTaThl HCNOJIL30BaHHS KO3bEro MOJIOKA /IJIsl IPOU3BOACTBA

KHUCJTIOMOJIOYHOI0 IMMPOAYKTA

3.3.1 Pe3yabTaThl BHIPA0OTKH HiOTypTa

Ko3be MOJ0KO B KauecTBe ChIpbs 00JaJaeT YHHUKaJIbHBIMU CBOMCTBaMH,
KOTOpBIE€ MPUAAIOT €My 3HAUUMOCTb CPEIu APYTUX MPOJYKTOB NMHUTAHUS HACEICHHUS.
['unoannepreHHOCTh 00YCJIOBIEHA HU3KUM COJEp)KaHHeM [3Si-Ka3erHa, 4To AesacT
ero Oonee Oe3zomacHbIM Jyisi ayuieprukoB. [IpeobOmamanue [-kazenHa CrOCOOCTBYET
(OpMUPOBAHUIO JIETKOTIEPEBAPHBAEMBIX CTYCTKOB B JKENyAKe AeTel, obecreunBas y
HuUX KoM(popTtHOoe mnuimeBapeHne. Ko3be MOJOKO TakkKe OTIMYAETCS BBICOKOM
CTENEHbIO JIMCIEPCHOCTH JKUPA, 4YTO CrMocoOCTBYeT 3(P(PEKTUBHOMY YCBOCHHUIO
JKAPHBIX KOMIIOHEHTOB JETCKMM oOpranu3MoM. bompmoe konudectso ITHKK B
MOJIOKE, TaKUX KakK JMHOJEBas W JMHOJCHOBAs KHUCIOTHI, MOBBIIIAET WMMYHHUTET

OpraHu3Ma U HOPMaJIU3YyEeT XOJIECTEPHH, a TaKkKe obnanaer
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MPOTUBOBOCHAJIUTENBHBIMA CBOMCTBAMH, CIHOCOOCTBYSI HOPMallbHOMY pOCTY H
oOMeHy BemiecTB. Ko3be MOJIOKO Takke OOraTo MOJE3HBIMU 3JIEMEHTAMH, BKITFOUAs
dbocdop, K0OAIBT M MarHui, KOTOpHIE AOIMOJHSIOT €ro MHUTATENbHYIO IIEHHOCTD.
Ko3be MOJOKO MpEeBOCXOAUT KOPOBBhE B COAEpKAaHMM BUTaMUHa A B J1Ba pasa, [3-
KapoTHUHA — TIOYTH B TPH pa3a, aCKOPOWHOBO# kucioThl (Butamud C) — B montopa
paza U HUKOTMHOBOM KHUCIIOTHI (BuTamMuH PP) — B Tpu paza. 1o oOusime BUTAaMUHOB
MOKHO OOBACHUTH TE€M, UYTO KO3bl MHUTAIOTCA Pa3HOOOpa3HBIMHU TpaBamMu. VX MeH:o
HaMHOro Oorade, 4eM y KOpPOB, YTO INpPHUAAET MOJIOKY OcOObIi BKyc. PerymspHoe
ynoTpeOjeHre KO3bero MOJIOKa CIOCOOCTBYET NPOAJEHUIO >KU3HU YEJIOBEKa U
3aMe[UIsieT mporecc crapeHus. Ko3be MOJOKO TakKe HCIOJIb3YeTCS B JICYCHHUH
Cepbe3HbIX 3aboseBaHUM, TakMx Kak OaszemoBa Ooyie3Hb (300) W yBEJIMUYCHHUE
IMIUTOBUIHOM kenie3bl. OHO MOXKET CIYXUTh MPOPMIAKTUYECKAM CPEICTBOM MPOTUB
paka, a Tak’Ke OKa3bIBACT MOJOXKUTENbHBIA 3PPEKT IpH 3a00JI€BaHUAX AbIXATEIbHBIX
nyTel, TyOepKynes3e, alieprud M dK3emMe. BakHO OTMETUTh, UTO JH000€ MOJIOKO,
BKJIFOUasi KO3b€, CIIOCOOCTBYET BOCCTAHOBIIGHHIO OpPraHM3Ma IMPHU PaJIUOAKTHBHOM
o0ydyeHuu. I1o3ToMy ¢ MOJTHBIM OCHOBAaHMEM MO>KHO Ha3bIBaTh KO3 KOPMUJIMIIAMU U
«JIOMaIIHUMHU Bpadamm» [62].

[Tpon3BOACTBO KHUCIOMOJIOYHBIX MPOAYKTOB C PACTUTEIHHBIMH KOMIIOHEHTAMH
SBJIIETCS 00JIaCThIO, KOTOpas IMoJiydaeT Bce OoJiblliee BHHUMaHUE B IHIIEBOU
MPOMBIIIICHHOCTH. J{00aBlieHne pacTUTEIbHBIX MHTPEAUECHTOB B PEIENITYPY MO3BOJISIET
yIYy4IIUTh NHUTATEIbHYIO LEHHOCTh MPOJAYKTa U €ro BO3ICHCTBHE Ha OpraHHU3M.
OO6orareHre KUCIOMOJIOYHBIX MTPOYKTOB BUTAMUHAMHU, MHUHEpAJIaMH, OPTaHUIECKUMHU
KHUCIIOTaMH ¥ TIHIIEBBIMHU BOJIOKHAMH MIPUBOJIUT K TIOBBIIICHUIO MX TIOJIE3HBIX CBOMCTB U
nenaetr ux 0osiee BOCTpeOOBAaHHBIMU Ha pbIHKE. Upe3BbIUailHO BaXKHBIM SBIIAETCS TAKKe
COUYETaHHE KXUBOTHOTO M PACTHTEIHHOTO CHIPhS IS JOCTHKCHHs OanaHca B COCTaBe
NUTATENFHBIX ~ KOMIIOHEHTOB  TPOAYKTOB.  MHOTOYHCIEHHBICE  HWCCIICOBAHHUS
MOJITBEPKIAIOT TOJIOKUTENBHOE BIUSIHUE TPUMEHEHHUSI PACTUTENIBHBIX KOMIIOHEHTOB B
KHCJIOMOJIOYHBIX MPOAYKTaX Ha MX KayecTBO M (PyHKIMOHaIbHbIC cBoicTBa [10, 31,
164, 195, 199, 210]. I[IpumeHeHHWE KO3BETO MOJOKAa B IPOW3BOJCTBE IHUIICBBIX

MMPOAYKTOB ABJIACTCA NCPCICKTUBHBIM HAIIPABJIICHUCM, ITIOCKOJIBKY €T0 IMOTCHIHAJI CHIC
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HE TOJIHOCTHIO PEaM30BaH. Y BEJINYEHUE aCCOPTUMEHTA MPOAYKTOB, MPUTOTOBICHHBIX
U3 KO3bETr0 MOJIOKAa, OYE€Hb BAa)KHOE HAINpaBJICHHE, OCOOCHHO YYUTHIBAs HBIHEIIHUN
BBICOKUH CIPOC HAa KAYECTBEHHBIE U TMOJIE3HBIE MPOAYKTHI CO CTOPOHBI MOTpeOUTeei
[64, 205].

HorypTsl sSBIAIOTCA Hanbosiee BOCTPEOOBAHHBIMU KHCIOMOJIOUHBIMH HATTHTKAMH
B MHpE, MOCKOJbKY MHOTHME OTMEYal0T HMX BBICOKHE MOTPEOUTEIHCKUE CBOMCTBA,
pa3HooOpa3ne acCOpTUMEHTa M HaJu4he B HMX COCTABE OIPOMHOr0O KOJUYECTBA
NpOOMOTUKOB M TMPEOMOTUKOB, TO HEOCHOPUM TOT (aKT, YTO JaHHBIA BUJT
(GYHKIHMOHATIBHBIX MPOAYKTOB TMUTAHUS HYXKJAETCS B MPOJBIXKCHHHM CPEIM JIOACH,
3a00TAIIMXCS O CBOEM 370POBbE, a TAKXKE AKTUBHOM pEKJIaM€ CPEd MOJIOJABIX T'pymI
HaCEeJICHUSI.

Takum 00pa3oM, Ha OCHOBE BBILIEU3IIOKEHHOW HHPOPMALIMA MOKHO 3aKIIOUYUTH,
YTO pa3paboTKa HOBOM TEXHOJOTMU MPOU3BOJICTBA KHCIOMOJIOYHOIO HAIMUTKA C
n00aBJIEHUEM 00XapEeHHOTo K3poOa, MAIMHOBOTO M YEPHOCMOPOANHOBOIO BapEeHbs, a
TaK)Ke XJIOMBEB W3 5 311aKOB (PKH, OBCA, SYMEHS, MIICHUIBI M TPEUYKH) SBISETCS
AKTyQJIbHOM U MEPCIEKTUBHOM.

Hamu Obpima pa3paboTaHa TEXHOJIOTHUS TMPOU3BOACTBA  (PYHKIIMOHAIBHOTO
KHCJIOMOJIOYHOTO HanuTKa (Morypra) M3 KO3bero MoJyioka. B cocraB HamuTka BXOIST
MPOOMOTUYECKUE KYIBTYpbl TEPMOQPUIBHBIX MOJOYHOKUCIBIX CTPENTOKOKKOB U
OONTapCcKOl KHCIOMOJIOYHOW TMAajOYKH, a TaKXKe HaTypaJbHbId pPacTUTENIbHbBIN
UHTPEAMEHT — KIpoO (0OKapeHHbIM TMOPOUIOK IJIOJOB POKKOBOIO JiepeBa WIIU
niepatonuu crpyukoBoii (Ceratonia siliqua) [101].

[Topomiok, moObIBaeMBbIii U3 3acylieHHOTO 000a pOXKKOBOTO JepeBa,
Ha3bIBaeTcsl K3poO. Mcmonb3yercs BMECTO Kakao-MOpOIIKa JIOAbMH, KOTOPBIM
npoTuBonokasan kodeun [56, 223, 240]. Takoii mopomok oO0JagacT MPHUATHBIM
BBIPOXCHHBIM apOMaToOM Kakao, HO TPU 3TOM HE COJIEPKUT BPEIHBIX JKUPOB H
Ko(enHa, IUIIOC KO BCEMY MMEET LEJbIH CIUCOK IOJIE3HBIX CBOWCTB, KOTOPHIE
BBITEKAIOT U3 COCTaBa KdIpoba, TJ€ MOXKHO OOHApYXKUTh: BUTAMUHBI
BOJIOPACTBOPUMON | KUpOpacTBopumoi rpymm: B; (tnamun), B, (pubodnasun), B

(amarmuH), Be (mupunokcun), By (ponueBas kucnora), E (Tokodepon), A (peTuHon),
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D, XOnvH; MHKpPOSJIEMEHTBI: HATpUM, KAJIWW, KaJbLMA, MEIb, MKEJIE30, MArHUu,
Mmapranei, Gocdop, ceneH, MMHK; KJIeTyaTka OPTaHMYECKOTO THIA; aHTHOKCUIAHTHI;
npotennbl. B 100 r x9poba conmepxurcs 4,62 r Genkos, 0,65 r xupos, 49,08 r
yraeBoAoB, a kanopuiHocTh 100 r k3poba coctaBuser 222 Kkain. Ilpu 3ToM Hamo
OTMETUTh, YTO TJIMUKEMHUUYECKUUW HHIAEKC K3poba paBeH 40 eauHuiiam, a 23TO
aBTOMATHYECKU MPEBPALIAET TAHHBIM MPOAYKT B UACATIBHO MOJIXOMSIINN IS JIFOAEH,
OoJbHBIX JuabeTroM. Takke IUIONBI COAEp:KaT MojHrcaxapuji MOJUrajJakTOMaHHaH,
oOyClIaBIUBaIONUN UX TBEPAOCTh M MOCTOSHCTBO Macchl (0,2 T), ¢ 4eM CBsI3aHO
WCIIOJIb30BaHUE B JIPEBHOCTH CEMSIH KaK MEpPBI Beca, OT YErO MPOM3O0ILIO Ha3BaHUE
MepHbI Kapar.

ManvHOBO€ BapeHbE — TPATUIMOHHOE CIABSHCKOE JIAKOMCTBO, MOJYy4aeMoe
MyTEM BapKH SAr0Ji MAJIMHBI C CaXapoM C 1EIbI0 KOHCEPBUPOBAHMS.

OCHOBHOE OTJIMYHE MAJMHOBOIO BapeHbS OT MAJIMHOBOIO JKeMa U TMOBHUJJIA
3aKJII0YAeTCs B TOM, YTO OHO COCTOUT M3 IEIbHBIX KYCOUKOB (PYKTOB M MEHEE
KUJKOTO cuporna. MaJIMHOBOE€ BapeHbhE HCIMOJB3YIOT KaK B KAue€CTBE HHIPEIUCHTA
IIpU MPUTOTOBJIEHUU BBINEYKH, JAECEPTOB, TAK U B MPOU3BOACTBE KHCIOMOJIOYHBIX
MPOIYKTOB.

JIKeM u3 YEepHOW CMOPOIWMHBI — KOHIOWUTEPCKOE U3JEINE C IKEIECHHOU
KOHCHCTEHIIUEH, MPUTOTOBIEHHOE W3 YEPHON CMOPOJIMHBI CIIOCOOOM YBapUBaHUS
aron B caxapHoMm cuporne. [lone3Hslii mnpoaykr, Oorarblii BHUTaAaMUHAMU U
MHUKPO3JIEMEHTaMHU.

31aKkoBbI€ XJIOMbS — 3TO CIUTIONICHHBIC, 00pabOTaHHbBIE MAapOM 3€pHA 37TaKOBBIX
pacteHur. XJIONbs [JEJNAOT U3 OBCAHOM, PKAHOM, NIICHUYHOW, SYMECHHOM U
IpPEYHEBOI Kpynbl. Ha HEKOTOPBIX MPOU3BOJICTBaX MPOIMAPUBAHUE 3€PHA 3AMEHSIOT Ha
MUKpPOHHU3ALMIO — 00pabOTKy MH(PPAKpACHBIMU JTydaMu. ITO MO3BOJISIET COXPAHUTH B
XJIOMBSIX MaKCUMaJIbHO BO3MOKHOE KOJIMUYECTBO aMHUHOKHUCIOT U BUTaMUHOB. B 100
TaKuX XJIOMbeB coaepxkutcs 11 r 6enkos, 3 T xkupoB, 75 1 yriaeBoaoB. KanopuitHocTh

coctasisieT 370 kkal.
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3.3.1.1 ITox0op KOMIIOHEHTOB M TEXHOJOTHYECKNX PEKUMOB HOTypPTOB
U3 KO3bero MoJIOKa

[Ipu pa3paboTke #orypra HMUTHEBOIO 3a KOHTPOJIbHBIM oOOpaszell Oblaa B3ATa
W3BECTHAsI perenTypa KUCIoMoioyHoro mnpoxaykra [169]. Jlns mnpoBeneHus
OpPTaHOJICITUYECKUX HWCCIICIOBAHUN W OMPEIEICHUS ONTUMAIbHOW KOHIICHTPAITUU
KOMITOHEHTOB ObLIO 0TOOpaHo 6 00pa3OB ¢ pa3HON KOHIICHTpALMEH MOPOIIKa MIOA0B
pokkoBoro aepesa: oopazerr Ne 1 — 0,2 %, Ne 2 — 0,4 %, Ne 3 — 0,6 %, Ne 4 — 0,8 %, Neo
5-1,0 %, Ne 6 — 1,2 % (pucynok 11, tabmura 25).

Pucynoxk 11 — OnweiTHBIE 00pa3sibl HorypTta ¢ 700aBIeHHEM IMOPOIITKA II0I0B

POXKKOBOTO JiepeBa

TexHOoJIOrnYecknii Mmpouecc MNPOU3BOJACTBA HOTypTa HUTHEBOTO IMPOBOJIUIICS
TEPMOCTAaTHBIM CIIOCOOOM: KO3b€ MOJIOKO TMOJBEprajau macrepusaiuu mnpu 92+2 °C c
BBIJICP)KKON 2-8 MUH W OXJIOKIAIM 10 TeMmIeparypsl 3akBamuBaHus 38-42 °C. B
MOATOTOBJICHHYIO JUUIs 3aKBalllMBaHUS MOJIOYHYIO CMECh BBOJWIM  3aKBAaCKYy,
CoJIepIKaIlyl0 MOJIOYHOKHCIbIe Oaktepuu Streptococcus thermophilus, Lactobacillus
delbrueckii subsp. bulgaricus, Lactobacillus casei u mopomok mI0J0B POKKOBOTO
nepeBa B koHneHTpanuu ot 0,2 % no 1,2 % c marom 0,2 %, ckBammBamu ot 10 g0 12
4acoB N0 KuCIOTHOCTH 93+2 °T, mocime dYero OCYLIECTBISIA OJHOBPEMEHHOE

NepeMENIMBaHUE 10 OJHOPOIHOW KOHCHUCTEHIINH, OXJIAXIAJIA TIPH TeMIiepaType ot 2-6

°C (pucynok 12).



Ko3be Mmoa0K0

IIacTrepuzanns
t=(9242)°C
1= (2-8) MR

v

Oxnakgenne
t=(38-42)°C

3akBacka

y

N

CKBAIIHBAHHE
(bepmenTaAnHA)
HoK=93+2°T no 12 1.

Y

Hepememﬂnanne

Y

Oxaaxaenne
=2-6)°C

v

XpﬂHE‘-HHE H Pea/TH3IANIHA
t=(4£2)° C
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Kozbe Mmo0K0

IMacTepusanus
t=(9242)°C
7= (2-8) MuH

Y

Oxnaxkgenne
t=(38-42)°C

3akpacka

HD])O].IIOK ITI0OA0B POKXKOBOIO JepeBa

{

A

CkpamuBaHHe
(depmenTanus)
HoK=93+£2°T 1012 u.

v

Hep eMeIlInBAHHE

v

OxaaxkIeHHe
t=(2-6)°C

v

Xpﬂl—l@-}lll(' H pea/IHIAIHA
t=(4£2)° C

Pucynok 12 — TexHosornueckasi cxema nIpUroTOBIECHUS HOTYpPTOB:

a — U3 KO3bEro MOJIOKa 0e3 )10621BOK; 0 — U3 KO3bEr0 MOJIOKA C IMOPOMIKOM INIOJ0B POKKOBOI'O ACPCBa




Ta6J'II/IHa 25 — BiusiHue KOHIOCHTPAIWU ITIOPOIIKA IINIOJOB POKKOBOT'O ACPCBA HA OPIraHOJICIITHYICCKHUC ITIOKA3aTCIIN ﬁOprTa

HanmenoBanmne K Ne ] Ne 2 Ne3 Ne 4 Ne 5 Ne 6
OHTPOJIb
HoKa3aTelis P (0,2%) (0,4%) (0,6%) (0,8%) (1,0%) (1,2%)
Buemnwuii Bugu | OpHoponHas, B Onnopoanasi, B | OxHopoiHas, Onnopoanas, Onunoponnas,
OnHopoaHas Onnopoanas
KOHCUCTEHITHS Mepy Bsi3Kas Mepy Bsi3Kas Ooiee BsI3Kas Ooiiee BsI3Kas BsI3Kas
Yucrtele, K Kucaomonounsiii, | KHcaoMoIO9HEINH
HCII0- . .
KUCJIOMOJIOYHEIE, . Kucnomoiouneii, | KHCIIOMOJIOYHBIH, C BBIPAYKEHHBIM C BBIPAXKEHHBIM
MOJIOYHBIH C
HE UMEETCS JIETKOE C IPUSATHBIM [TocneBkycue MIPUBKYCOM MIPUBKYCOM
Bkyc u 3amax JIETKUM
MOCTOPOHHUX MIOCJIEBKYCHUE MPUBKYCOM ropeuu K3poba u K3poba u
NIPUBKYCOM
MIPUBKYCOB U P }% K3poba K3poba MIOCJIEBKYCUEM MIOCJIEBKYCUEM
K3poba
3aI1axoB P ropeuu ropeuu
Csertito- Csertito- Csetiio-
IIBer MoaouHo-0enplii | MoIo4YHBII MoJrouHBIHN . . . Kpemossbiit
KpemoBnbiit KPEMOBBIT KPEMOBBII
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3.3.1.2 OpranoJsienTu4ecKasi OLEHKA ONMBITHBIX 00Pa31I0B HOrypTa

C Pa3HBIMH HAITOJIHUTECJISAIMHU

OpranonenTtudeckuii mpoduiab 00pa3oB MUTHEBOTO HOTypTa C 100aBICHUEM

HOPOLIKA MJI0JJOB POXKKOBOI'O JIepeBa MpeCTaBlIeH Ha pucyHke 13.

Bremmwnii Bug

KonTpons
= O 0Opazern No 1
e ()6pazerr Ne 2
= = =(0pazer Ne 3

O6pazen Ne 4
e O Opazer; No 5
e (O 0pa3zer; Ne 6

A

Koncucrenm

Pucynok 13 — Opranonentuyeckuii mpouiib ONBITHBIX 00Pa3I[0B MUTHEBOTO HOTypTa

C I[O6aBJ'IeHI/IeM IIOPOIIKa IIITIOA0B POKKOBOI'O ICPCBaA

Kak BUAHO W3 JaHHBIX OPraHOJIENITUYECKOTO AaHalu3a, MpPEJICTABICHHBIX B
Tabnuie 25, onbITHBIE 00pa3iikl ¢ KoHIeHTpamueit ot 0,2 1o 0,4% XapakTepu3oBalIMCh
OJTHOPOJIHOM B Mepy BSI3KOW KOHCUCTEHIIUEH C TIPUATHBIM HE3HAUNTEIHHBIM IIPUBKYCOM
Kk3po0Oa. [Ipu yBenuyeHun 103UPOBKH MOPOLIKA IJI0JI0B POKKOBOTO AepeBa cpbie 0,6
% TpHUCYTCTBOBAJI IPUBKYC TOPEUM U HEMPHUATHAs BsA3Kas KOHCUCTeHLUs. B pesynbraTe
NPOBEJCHHBIX HCCIECAOBAHUNA OBLIO BBISIBICHO, 4YTO KOHIEHTpPALUsi BHOCHUMOTO
nonucaxapuaa (k3poOa) OKas3bIBaeT CYIIECTBEHHOE BIUSHUE HAa KOHCHUCTEHIIUIO
TOTOBOTO MIPOYKTA.

Takum oOpa3oMm, B XOJ€ OLUEHKM OpPraHOJENTHYECKUX  IoKa3aTesen

nerycraropamu Obl1 BeIOpaH oOpasern Ne 3 ¢ xoHmeHtpanuen kapoba 0,6%, KOTopsIi



114

OTJIHN4YaJicAa O,HHOPOﬂHOﬁ KOHCI’ICTGHHHCﬁ, MNPUATHBIM KHCJIOMOJIOYHBIM 3aIlaxoM H

CJIaIKOBaThIM MPUBKYCOM K3po0a.

B X04€ I[EUIBHGIZHIGFO HUCCIICAOBAHMA U1 YJIYUYIOCHUA  OPraHOJICIITUYCCKUX

nokazaresneii oToopanHoro odpasma Ne 3 ¢ KOHIICHTpaluel MOpoIIKa TUIOJIOB POKKOBOTO

nepeBa 0,6 % ObUIO PUTOTOBJIEHO 7 00pa3IOB WOTypTa ¢ MU3BECTHHIMU HAIOJIHUTEINSIMHU:

XJIOIIbA 3JIAKOBBIC, Caxap, MAJIMHOBOC BAPCHLE U IKEM U3 IICpHOI‘/'I CMOPOAWHEL.

Peuentypsl nccneayemMpix 00pa3iioB HAMIIAIHO MPECTABICHbI B Tabuuie 26 u Ha

pucyHke 14.

Tabnuua 26 — Penentypsl HcclieTyeMbIX HOTYpTOB

Haunmenona-
HUE CBIPbsI

Kour-
poJib

Ne 3

Ne 3.1

Ne 3.2

Ne 3.3

Ne 3.4

Ne 3.5

Ne 3.6

Ne 3.7

Ko3sbe
MOJIOKO, T

100

100

100

100

100

100

100

100

100

3akBacka, r

0,37

0,37

0,37

0,37

0,37

0,37

0,37

0,37

0,37

Kapo6, r

0,6

0,6

0,6

0,6

0,6

0,6

0,6

0,6

XJIOIIbS
3JIaKOBEIE, T

15

Caxap, r

10

10

10

ManuuoBoe
BAPEHbBE, T

15

10

xem n3
YEpHOHI
CMOpO/IMHBI,
r

15

Hroro ceipbs

115,97

Pucynok 14 — OnbiTHBIE 00pa31ibl MUTHEBBIX HOTYPTOB C PA3HBIMH HAIIOJIHUTEISIMH.

OpranosenTuyeckasi XapakTepUCTHKa ONBITHBIX 00Pa3I0B HOrypTa ¢ pa3HbIMU

HaITOJHUTEIISIMU MpeJIcTaBIeHa B Tabauie 27.
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Tabnuua 27 — XapakTepucTHKa OpraHOJIEITUYECKUX MTOKa3aTelield OMBITHBIX 00pa3I0B HOrypTa ¢ pa3HbIMHU HAMIOJTHUTEISIMU

HaumenoBanue
Kounrtpoan Ne 3.1 Ne 3.2 Ne 3.3 Ne 3.4 Ne 3.5 Ne 3.6 Ne 3.7
roKazaresist
B mepy Baskas, ¢ | B mepy Ba3kas, I B mepy Bsskas, ¢ | B Mepy Bs3kasd, B
. cras Me
Buemnui HEPaCTBOPUMBI- C YaCTHUIIAMU Y ’ | HEpACTBOPUMBIM | C YaCTHLAMHU 24 Onnopon-
Onunopopnasi, B BSI3KasI C BSI3Kasd, C R
BUJ U MU YacTUIlaMHU u3 1 9aCTHIIaMU u3 HBIA, B MEPY
Mepy Bsi3Kas yacTHUlla- YacTULIAMU .
KOHCHCTEHIIUS MAaJIMHOBOT'O CMOPOJMHOBO- MaJIMHOBOTO CMOPOJIMHOBO- BSI3KHI
MH 3JIaKOB 3J1aKOB
BapEHbS ro mKeMa BApCHbS ro JpKeMa
Yucrtoie,
KHCJIOMOJIOYHBIE, . .
[IpuBkyc BeipaxxeHHbI BripaxeHHsbIi . .
Bkyc HE UMEECTCS . Momousbiii, | MOJIOYHBIH,
MaJIMHBI, KUCJIO- BKYC U 3amax Kucneiit | Ko3bero Mmonoka | BKyC M 3amax . .
U 3anax MMOCTOPOHHUX . CHaJIKUH ClIaJIKUM
CHaJIKui CMOPOJUHBI CMOPOIMHBI
MIPUBKYCOB U
3aMaxoB
Temuo-
MomnoyHo- N KPEMOBBIH C Kpemo- . TemHo- Cserio- N
LBset . KpemoBbiii . KpemoBsbriit . . KpemoBbiii
OcbIi PO30BBIM BBII KPEMOBBII KPEMOBBII1

OTTCHKOM




OpranonenTudeckuii mpoQuiib OMBITHBIX 00pa3lloB MOrypTa, HUMEIOIIUX

pa3HbIE HANIOJHUTENH, IPEJCTABIEH HA pUCYHKE 15,

Buentauii Bun

KonTtponn
== == (0pazen Ne 3.1
e O0pazer Ne 3.2
Bxyc e (O0pazern Ne 3.3
O6paszern Ne 3.4
Oo6pazer Ne 3.5
= =(0pazer Ne 3.6
== == (0pazer Ne 3.7

Koncucrenmnusa 3amax

Pucynok 15 — Opranosientuyeckuii mpouib ONMBITHRIX 00pa3loB MUTHEBOrO HOrypTa

C pa3HbIMHU HAIIOJHUTCIIAAMHU

[To pe3ynpTaTaM OpraHOJICITHYECKON ONEHKH (pUCYHOK 15, Tabnuua 27), Horypt
HATypaJIbHbIM U3 KO3bEr0 MOJIOKAa 0€3 HAIMOJHUTENS XapaKTepU30BaJICS OAHOPOIHOU
KOHCUCTEHIINEH, BKYC M 3amaXx — KHCJIOMOJIOYHBIC, IIBET MOJOYHO-OEIbIi,
PaBHOMEpHBII 110 Bcel Macce co cpeanum oammom 5,0+0,0.

B xone opranonentuueckux wucciemoBanuii obpaszer; Ne 3.1 (4,840,2 Ganna)
OTIMYAJICS B MEPY BA3KON KOHCHCTEHIIMEH C MPUATHBIM KHUCIIO-CIAJKUM MPUBKYCOM
MaJuHBI C KPEMOBBIM OTTEHKOM, a oOpazeny Ne 3.4 (4,2£0,2 Oamia) wumen
c1a00BBIPAKEHHBIN BKYyC MaluHbl. B cBoto ouepens oOpasubl Ne 3.2 (4,0+0,0 6anna) u
Ne 3.5 (3,8+0,2 Gamna) moayunian HU3KHE Oallibl M3-3a SPKO BBIPAKEHHOI'O BKyca U
3amaxa cmopoauHbl. OOpazer;r Ne 3.3 (3,8+0,2 Gamma) m Ne 3.6 (5,0£0,0 GamioB)
OTIMYAIUCh PA3HOM KOHUEHTpaluen 3nakoB. JloOaBieHwe B WMOrYpT 3JIAKOB C
KOHIIEHTpanueil 6% He OKa3bIBaJIO BIMSHUE HA YBEIIMYEHHUE BI3KOCTH, UTO COTJIACYeTCs

¢ uccnenoBanusmu [27]. O6pazery Ne 3.7 (4,9+0,2 Ganna) npu g00aBJIeHUU caxapa B
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OTJIMYKE OT KOHTPOJIA 00Jaaa He TOJIbKO YUCTBIM KHCIOMOJIOYHBIM MPUBKYCOM, HO U
IIPUATHOU CIIAJOCTBIO.

B pesynprare MpoBEACHHONW OLIEHKH OPTraHOJIEITUYECKUX ITOKA3ATENEeH MTUThEBBIX
HorypToB ¢ K3poOoM ObUIM OTOOpaHBI 3 HAMIYUYIIMX 00paslia ¢ pa3HbBIMU BKYCOBBIMU
HanosHuTesIMA: Ne 3.1 — ManuHOBBIM BapeHbeM; Ne 3.6 — XJIONbSIMU 37aKOBBIMHU C
caxapom; Ne 3.7 — caxapom.

TexHonornyeckass cxemMa MPUTOTOBIEHUS HOTYPTOB C MOPOIIKOM POKKOBOIO

ACPCBa U JPpYI'MMHU BKYCOBBIMH HAITIOJIHUTCILIMU ITPCACTABJICHA HA PHUCYHKC 16.

MaansoBOe
BApeHbe/XI0NbA
3JAK0BBIE €
caxapom/caxap

Iopomok mI010B
Ko3be Mo0K0 3akBacka POKKOBOTO TepeBa

v
Macrepusanus
t=(9242)°C
T=(2-8) MEH

Y

Ox1akIeHAe
t=(3842)°C

v

CkBamABaHHE
(pepmerTANHS)
JoK=93+2°Tno12 4.

!

H(‘])EME‘]]JHBRHH(’

¥

OxnaxieHne
t=(2-6)°C

v

Xpanenne | peaTH3amus
t=(442)° C

Pucynox 16 — TexHnonorudeckasi cxema MpUroTOBICHUS HOTYPTOB € KIpOOOM

H Pa3HbBIMH BKYCOBBLIMH HAITIOJHUTCIIIMUA

TexHOMOTMYEeCKU MpoLEecC TMPOU3BOJACTBA WOTYPTOB C  HAIOJHUTEISIMU
MPOBOAWICS  TakXKe€ TEPMOCTaTHBIM  CIOCOOOM: KO3b€ MOJIOKO  TOABEprajid
nacrepuzanuu — npu 92+2 °C ¢ BbIAEPKKON 2-8 MUH U OXJAXKIAIN JO TEMIIEPaTypbl
3akBammuBanus 38-42 °C. B moAroToBJIEHHYIO JJis 3aKBalllUBaHUS MOJIOYHYIO CMECHh
BBOAWJIM  3aKBacKy, COJEPXKAIlyl0 MOJOYHOKHCIbIEe Oaktepun  Streptococcus

thermophilus, Lactobacillus delbrueckii subsp. bulgaricus, Lactobacillus casei u
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HarnoJIHUTeNu (K3poO ¢ caxapoM, 37JaKaMH C CaxapoM WJIM MajJuHOBBIM BapeHbEM) U
ckBammBaiy ot 10 no 12 gacoB no kucimotHoctr 9342 °T, mociie 4ero oCcyuecTBIIsIn
OJIHOBPEMEHHOE TEepPEMEIIMBAHUE [0 OJHOPOJAHOW KOHCHUCTEHILMHU, OXJAXIAIU MpH

Temneparype ot 2-6 °C.

3.3.2.1 Onpenesienne GpU3NKO-XUMUYECKUX MOKa3aTes e

paspaﬁoTaHme ﬁOprTOB U3 KO3bEIro MOJIOKA

[lo pe3ynbraram (U3HKO-XUMHUYECKHX HCCIEHOBAaHUM: IOKa3aTellb MacCOBOM
JIOJIA JKMpa BO BCEX OMBITHBIX 00pa3iax coctaBiisii 2,8%, uto Ha 0,1% BbIlIe KOHTPOJI,
a MaccoBas 107 O0enka He MeHee 2,8%, uro B peaenax ['OCT 31981-2013.

OT aApyrux KHCIOMOJIOYHBIX TIPOAYKTOB HOTYPT OTJIMYAETCS MOBBIIMICHHBIM
coJiepkaHreM cyxux o0e3xupeHHbIX BemecTB Mojoka (COMO). Conepxanue COMO
B lorypre 0e3 100aBOK JTOJKHO OBITh HE MeHee 9,5%; a B ioryprax ¢ HanOJHUTEISIMU
— He MeHee 8,5%. Uem Ooublle B HOTrypTe MaccoBas J0JsS MOJIOYHOTO Oellka, CyXoro
o0e3xupeHHoro MosioyHoro ocrtatka (COMO), TeM TIUIOTHEE CTaHOBUTCS
KOHCHCTeHIIUA. Bce ombITHBIE 00pasiibl C HAMOJHUTEISIMA HMMEIH MacCOBYIO JOJIIO
COMO B MOJ0OYHOI OCHOBE Jisi WOTYpTOB He MeHee §,5%, 4TO Takke B Ipejaenax
I'OCT 31981-2013.

[To mokazarenmto KHCJIOTHOCTH, oOpasisl 3.1, 3.6 u 3.7 ObUIM TPAKTUUECKH
UJIEHTUYHBI 3HAYEHUIO KOHTPOJIBHOTO 00pasiia, a Tak’Ke COOTBETCTBOBAJIM HOPME OT 75
1o 140 °T BxmountensHo. DocdaTaza umu MepoKcUa3a BO BCEX OMBITHBIX 00Opasiax
OTCYTCTBOBAJIA.

MaccoBas ot caxaposbl B o0pasiax Ne 3.1 u 3.7 Beiie kouTposis Ha 2,2 u 1,3%
cooTBeTcTBeHHO. B oOpasme Ne 3.6 ee comepxkutcss OOJNbIlIe IO CPaBHEHUIO C
koHTposiem Ha 0,1%, mnpum »3ToM caxap B HOrypre MPUCYTCTBOBal, HO
MPEANOJIOKUTEIFHO M3-3a J00ABIEHUS 371aKOB KOJUYECTBO CaXapo3bl YMEHBIIHIOCH
MPAKTUYECKU 10 YPOBHS KOHTPOJBHOTO 00pa3ia. Tak Kak U3BECTHO, YTO 3J7aKu OOrarbl

KHGTanKOﬁ, d OHa B CBOIO OUCPCAb 3aCPIKHUBACT I'JIIOKO3Y.
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Bs3koCcTh MOTypTOB 3aBUCHUT OT MAacCOBOM [JOJM CyXMX BEHIECTB. BbICOkoe

3Ha4YeHUE HaO0I0JaI0Cch B KOHTposie u obpasme Ne 3.6. Jlomomnenue obpasma Ne 3.6

3J1aKaMHM CITOCOOCTBOBAJIO YBCIMYCHHUIO BA3KOCTH CTYCTKOB.

Pe3ynbraTel onpeneneHus pU3NKO-XUMUUYECKUX MTOKa3aTellel KauecTBa 00pasioB

pa3pabarbeiBaeMbIX HOTYpTOB MpHUBEEHBI B Ta0uIle 28.

Tabnnua 28 — @U3NKO-XUMUYECKHE MTOKA3aTeNN KauecTBa MOrypTOB

Moryprhl U3 KO3bEro MOJIOKA
Ob6pa3ernt
HaumeHnoBanue O6pa3zen Ne 3.6 Oﬁng(;u Hop- HJI Ha meTox
II0Ka3aTes, Ne 3.1 K3po0 u - MBI 10 | MCHBITAHUSA
KonTpons K3po0 u
e/1. U3M. K9pob u XJIONbS HA (u3mepeHus)
MaJIMHOBOE
caxap 3JIaKOBBIC C
BapCHbHE
caxapom
MaccoBas 107 TOCT 5867-
sxupa, % 2,70+£0,06 2,80+0,06 2,80+0,06 2,80+0,06 | 0,1-10 2023
Maccosas goas TOCT 23327-
Benka, % 3,21+0,06 3,00+0,06 3,00+0,06 3,06+£0,06 >2.8 08
Maccosas 1o71st >8,5- | T'OCT 31981-
9,1 31,4 9,0 9,1 -
COMO, % 95 |20131m. 7.9
Turpyemas T'OCT 31976-
KHCIOTHOCT, °T 93,15+1,60 | 93,05+1,60 | 92,40+1,60 | 92,70+1,60 - 2012
I'OCT 3623-
Pocgaraza OTCYTCTBYET | OTCYTCTBYET | OTCYTCTBYET | OTCYTCTBYET - OCT 3623
2015m. 7
MaccoBas o5 rocTPp
caxaposbl, % 13,7+0,5 15,9+0,5 13,8+0,5 15,0+0,8 - 54667-2011
m. 6
PykoBoacTBo
BsizkocTh o
(DuHAMITYECKAS), 2,25 1,69 2,19 1,45 - DKCILTyaTaluu
IMa-c BROOKfield
DV2T**
IIpumeuanus:

1.* - maccoBas nons COMO B MOJOYHOW OCHOBE JUIsi MOTYPTOB C KOMIIOHEHTaMH JOJKHA

ObITh HE MeHee 8,5 % B COOTBETCTBHHM C TPEOOBAHUIMH;

2.**- pyKOBOJICTBO TIO AKCILTyaTaluy porarronHoro Buckosumerpa BROOK field DV2T
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3.3.2.2 OnpenesieHne TOKCHYHBIX 3JIEMEHTOB M MECTUIIUI0B

B pa3pa0oTaHHBIX HOrypTax U3 KO3bero MoJIOKa

B cBsa3u ¢ 1I0OQNBHBIM 3arpsi3HEHHEM OKPY’KAIOIIEW cpeApl B IOCIEIHUE
HECKOJIBKO JIECATKOB JIET AKTHMBU3MPOBAIHCH IMPOIECChl OMOMOHUTOPUHTA TSKEITBIX
meTaiioB [156, 177]. YcraHOBJIEHO, YTO OpraHM3M J>KHBOTHOIO W YEJIOBEKA, Kak
CTPYKTYpHAasl €IUHUIA KUBOTO MPUPOTHON CPEIIbI, SIBISETCS OMOMHIUKATOPOM, TOHKO
pearupyroiyM Ha MOBBIIICHUE COACPKAHUS TSHKEIBIX METANIOB B MUIIEBBIX MPOIYKTAX
u B Ouosnornueckux oObekrax (bapore M., 1978; llaamuna I'.I'., HoBocenos f.b.,
2002) [9, 197].

HemocpenctBeHHO Hapsiy € TSDKEIBIMH MeETallaMM K OYEHb OINACHBIM
TOKCHKAHTaM, OKa3bIBAIOIINM apXMHETATUBHOC BIIMSHHE Ha 3J0POBhE HACEICHUS,
orHocat mecturuasl  [37, 200]. Xmopoprammueckme — mectunuasl  JIAT
(muxnopaudenuntpuxiaopmeruiametad) U [ X (rekcaxaopiuKIOreKcan) OTHOCATCS
K YACITy XUMHYECKHUX CPEACTB 3alIUThI pACTEHUN Ha IMOCEBAX CEIbCKOX03IHCTBEHHBIX
KyJIbTYp M MHOTOJICTHUX HAaCaXICHUH sl OOpbObI C Pa3IUYHBIMH BPETHBIMU
HacekoMbiMu [32]. [locTymas ¢ nuIEBHIMU TPOAYKTaMHU B OpPraHU3M 4YEJIOBEKa,
yKa3aHHbIE  KOHTAMHWHAHTHI  OOJIAJal0OT  TIOTCHIIMAJBHBIMHA  TEPAaTOTCHHBIMHU,
KaHIIEPOT€HHBIMU, TOPMOHAJIIBHBIMU, HEBPOJOTUYECKUMH W HMMYHOJOTHYECKHUMHU
cBoiicTBamu [42].

OcTaTouHbIE KOJMYECTBA TMECTUIUIOB, TOKCUYHBIX AJIEMEHTOB B HOTypTax He
JIOJDKHBI TIPEBBINIATH JOIMMYCTUMBIX YPOBHEH, YCTAHOBJICHHBIX B MpuioxkeHusx Ne 1-4 k
TEXHUYECKOMY perjamMeHTy TamokeHHoro coro3a «O 0e30MacHOCTH MHUILEBON
npoaykium» (TP TC 021/2011) u «O 6e30macHOCTA MOJIOKA M MOJIOYHOM TIPOTYKITU)
(TP TC 033.2013).

JlaHHBIE TIO COJEP)KAHMIO TOKCHYHBIX 3JIEMEHTOB W TECTHIMIOB B HOTypTax

IIpeACTaBIeHbI B TabuIe 29.
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Ta6muna 29 — Coneprkanne TOKCHYHBIX JIEMEHTOB U MECTUIUIOB B HOTYpTax,

Mmr/kr (1), HE Ooee

HOprTBI N3 KO3bETO MOJIOKA

Obpasen Oo6pase
HanmenoBanue O6pazen Ne 3.6 N<I>33 7LI HobMbi H/I na meton
IIOKa3ares, Ne 3.1 K9po0 u T P UCIIBITaHUS
KoHntpoib K3po0 u o H/T
ell. U3M. K3p0o0 H XJIOIbSI (n3mepenus)
MaJIMHOBOE
caxap 3J1aKOBBIE
BapeHbE
C caxapom
TokcHuYHbIE 37I€MEHTHI:
Maccosas nons
CBUHIIA, MT/KT 0,01 0,02 0,02 0,02 <01 |TOCT 30178-96
MaccosBast 1oy )
MBIIIbSKA, MI/KD <0,01* <0,01* <0,01* <0,01* <0,05 gé)o(iT P 51766
Maccosas nons
Ka/[MHUSI, MI/KT < 0,01* <0,01* <0,01* <0,01* <0,03 | T'OCT 30178-96
Maccosas nos TOCT P 53183-
PTYTH, MI/KT <0,002* | <0,002* | <0,002* <0,002* | <0,005 2008**
IlecTunuamr:
IXIT (o, b I'OCT 23452-
o P, ¥ 2015 .8 (meTon
M30MEpAI), MI/KT <0,05* <0,05* | <0,05* <0,05* =005 xpoMaTor(pa(bI/H/I
B TOHKOM CJI0€)
JJT u ero I'OCT 23452-
MeTa0O0JIUTEL, < 0,05* < 0,05* <0,05* <0,05* <0,05 2015 m.8 (meTon
ME/KT xpomarorpaduu
B TOHKOM CJIO€)
[Ipumeuanus:

1.*- MeHee HIKHETo Mpe/esia OOHApYKEHUS [0 METOMKE UCTIBITaHUH
2.**- TpeOoBaHHS K TIOBTOPSIEMOCTH pE3YJbTATOB HCHBITAHUNH K 00pa3lly HWCIBITAaHWHA B
METOJMKE HE YCTAaHOBJICHBI.
O6cTosTeNnbCeTBA, KOTOPHIE MOTJIH MOBIUATH HA PE3yJbTaThl UCIIBITAHUS, OTCYTCTBYIOT

Takum oOpa3zoM, MaccoBas J0Js CBHHIIA UCCIeAyeMbIX orypToB He 6onee 0,1, a

OCTAJIBHBIX TOKCHYHBIX JJICMCHTOB M IICCTHOMAOB MCHBIIC HHKHCIO IIPCACIIa

OOHapy>KEeHHUSI 10 METOIUKE UCTIBITAHUM.
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3.3.2.3 OnpenesienHne MUKPOOUOJIOTHYECKUX MOKA3aTe el

pa3p360TaHHbIX NMPOAYKTOB INIUTAHUSA

MukpoOuosorndeckiue MoKazaTean — 3TO BaKHAs COCTABISIONIAs IMPOIYKTOB
nuTaHus. VIMEHHO 5TH TOKa3aTeld OTBEYAIOT 3a KAadeCTBO BCEX JIIOOMMBIX HaMU
MPOayKTOB. BKycoBasi KOHCUCTEHIIMS, CPOKM XPAaHEHMsI, TIOJIE3HOCTh MPOAYKTa U T.1.,
3TO HAMPAMYIO 3aBHCUT OT HUX.

OmnpenencHue CojepKaHus MOJOYHOKUCIBIX MHUKpoopranuszmoB (Lactobacillus
delbrueckii subsp. bulgaricus u Streptococcus thermophilus) npoogmmu no 'OCT
33951 — 2016. JlanHBId METOA OCHOBAaH Ha TOM, YTO OMPEIACICHHOE KOJUYECTBO
pa3BeicHUs] HKCCIEAYEeMOro Horypra BBICEBAIOT HAa MUTATEIBHYIO Cpely, 3aTeM
KyJIbTUBUPYIOT TPH ONTHUMAJIbHOW TeMIIepaType OMNpEICIEHHOE BpeMs, a IOCIe
CUMTAIOT KOJIMYECTBO BBIPOCIINX KOJIOHUI MUKPOOPTaHU3MOB.

Lactobacillus delbruecki subsp. Bulgaricus — Gosrapckas majgo4yka — sBISICTCS
TepMO(DUIBLHBIM MHKPOOPTAaHU3MOM, Ha MHUKPOCKOMUYECKOM TMpenapare MpeacTaBiseT
co00¥ majo4Yku, 0OBIYHO KOPOTKHE.

Bonrapckas manoyka pacteT Ha nogkucieHHou cpene MRS, npu 3Tom Ha yamike
o0Opa3yloTcsa yeueBueoOpa3Hble KOJIOHUHU, KaK MPAaBUIIO, Y HUX YETKO OYEpUYEHBI Kpasl.
Pa3mep kosonuii 1-3 mm.

Streptococcus thermophilus — TtepMoGUIBHBII CTPENTOKOKK —  SIBJISIETCS
TepMOPUIHHBIM MUKPOOPTaHU3MOM, MPEIACTABISAET COOO0N KOKKH OKPYTiou (Hopmbl, B
Mpollecce CKBAIIMBaHUS O00pa3yeT IEMOYKH Pa3IMdHON JUIMHBL TepModHIbHBIN
CTPENTOKOKK — IPaMIIOJIOXKHUTEIbHBIC M KaTaJIa300TPHUIIATEIIbHBIC KOKKH [157].

Ha xommuecTBO MOJOYHOKHUCIBIX MHUKPOOPTAHU3MOB BIHSET KOHIICHTPAIUs
MOJIOYHOM KUCJIOTBHI.

N3 tabnunpl 30 BUIHO, YTO OOJIBIIE BCETO MOJOYHOKHUCIBIX OaKTEPUN OTMEUECHO
B oOpasiie 3.1 u 3.7 mo cpaBuenuto ¢ koutposieM. BI'KII (OakTepuu rpymnibl KUIIIEUHON
NaJo4KH), 30JOTUCTBIA cTaduinokokk (Staphylococcus aureus) u maTtoreHHbIC
MUKPOOPTraHU3MbI B MOTYpTax HE OOHapy>KEHbI, YTO COOTBeTCTBYeT HopMaMm TP/TC —

021/2011 u moaTBepkAaeT UX OE€30MACHOCTb.



Tabnuua 30 — MukpoOroornyecKkue nokazareau HorypToB

HorypTsl U3 KO3bET0 MOJIOKA

O6pasern
HaumenoBanuve nokasarens, Obpasen Ne 3.6 Obpasen Ne 3.7 ITo tex. H/I na MmeToA uCHBITAaHUS
Ne 3.1 K3po0 u K3p0o0 u
ell. U3M. KonTposnb periaamMeHTy (u3mepeHus)
K3p0o0 U XJIOTIbS MaJIMHOBOE
caxap 3JIaKOBBIE C BapEHbE
caxapom

Mono4yHOKHuCIBIE
MHUKpPOOPTaHU3MBI (Ha
KOHEL/B TeYeHHE CpPOKa 1,0-107 5-107 1,5-107 2,5-107 >1-107 I'OCT 33951-2016 n.8.2
roguoctr), KOE/cM®
bakrepuu rpymnmnst H

e
kuuednsix nanosex (BIKIL, - - - - nonyckatorea | 'OCT 32901-2014 n.8.5
KOJIU(OPMBI) 80,0l T
30JI0TUCTBIH CTAQUITOKOKK He
(Staphylococcus aureus) - - - - nonyckatores | OCT 30347-2016 n.8.1

BlT
[Tarorennsie He
MHUKPOOPTaHUSMBI B T.H. - - - - nomyckatoresa | [TOCT 31659-2012*
CaJIbMOHEJLJIbI B25T
IIpumeyanus:

1.«—» - He OOHAPYKEHO

2.*- METOJ HECEeJIEKTUBHOI0 00OTralleHus, Npu WHKyOupoBaHuu B TedeHue (18+2) u u npu temmneparype (37+1) °C, u MeTox CelneKTUBHOTO

oborareHus, Ipyu UHKYOMpoBaHuU B TeueHue (2443) u u npu Temnepatype (41,5+1) °C u (37+1) °C, ucnonb3oBaH 0€3 OTKIOHEHHHA




CreoBarennbHO, HallM JAaHHBIE TOKa3bIBAaKOT, YTO YBEJIMYECHHE YHCIIA
MOJIOUHOKHUCIIOH MHUKPOQIIOPHI MOBBIIIAET KAa4eCTBO HOTYPTOB, a, COOTBETCTBEHHO, MX
Je4eOHblE W JIMETUYECKUE XapaKTePUCTUKU M CIOCOOCTBYET TMOBBIINICHHIO HX
NOTPEOUTENBCKOM LEHHOCTH U cripoca. [Ipu atom nobaBiieHre B HOTypThl Pa3iudHbIX

HHI'PCAUCHTOB IMMOBLINIACT UX (byHKHI/IOHaJ'IBHYIO 3HAa4YUMOCTbD.

3.4 Ucnoab3oBaHue ChIPbi BTOpH‘IHOﬁ nepepaﬁoTKH MOJIOKA KO3 B IIPOU3BOJACTBE

MAI'KHX CbIBOPOTOYHLIX CHIPOB

ITepepaboTka KO3bETO MOJIOKA COMNPSDKEHA C TOJYYEHUEM BHYIIUTEIbHBIX
00BbEMOB BTOPHUYHOTO CHIPbSI — CHIBOPOTKU. IIpM mpom3BOACTBE CchIpa JaHHBIN
OMOJIOTMYECKUM pEeCcypc HCIHOJIB3YETCS HEAOCTaTOYHO, IOATOMY HE0OXOIUMO
CrocoOCTBOBATh CO3JJaHUIO0 HOBBIX, OOJIAIAIONIUX XOPOIIUMHU MHUIIEBKYCOBBIMU H
MOJIC3HBIMU ~ XapaKTePUCTUKaMM, TPOoAyKToB. W B 1emax uHTeHCH(HUKAIUU
TEXHOJIOTUYECKOTO Mpolecca MPeANpUsITUN CHIPOBAPEHHOIO CEKTOpa MepepadOTUMKU
MOTYT SKOHOMHYHEE MCIIOJIb30BaTh «CBHIPOE» MOJIOKO, & TaKXK€ HWMETh BO3MOXHOCTb
MoJy4yaTh CBIPHI C BBICOKOM TMHINEBOM IIEHHOCTBIO 3a CYET IIPUMEHEHHUS B
TEXHOJIOTUYECKOM TPOIIECCE ChIPhs BTOPUYHOU MEPEpadOTKH, T.€. CHIBOPOTKH MOJIOKA
[18, 49, 84, 87, 90, 102].

B HacTtosimiee Bpemsi Ha MOJIOKONEpepadaThIBAIONIUX MPEANPUITUIX OCBOCHA
BBIPA0OTKA KOHIICHTPATOB CHIBOPOTKH M3 HATYPAIbHOU CHIBOPOTKH, COAEpKamux oT 13
no 80% cyxoro BellecTBa M C JJUTEIBHBIM CPOKOM XpaHEHHUs. OJTO TO3BOJSET
MOBBICUTH YPOBEHb MTPUMEHEHUSI CHIBOPOTKH B U3TOTOBJICHUHU CHIPOB, a Takke cOepeyb
MOJIOKO 3a CU€T BEIOOPOUYHOM 3aMEHBI €r0 KOHIIEHTpaTaMHU CBIBOPOTKHU U (hOPMHUPYS TIPH
ATOM pE3epBbI B YACTH CHIPhEBOM 0a3bl MpEeanpusTUif. 3a CUET 3TOTOo, B TEPBYIO
odepe/ib, CHUKAKOTCS PUCKH, CBA3aHHBIE C 3arpsi3HEHUEM OKpy»Karolen cpenbl. Kpome
TOTO, TPOU3BOJICTBECHHBIM MOTEHIMAT KOMIIAHUM MHUIIEBOM IMPOMBIIUIEHHOCTH
MMOCTEIICHHO MPOXOAUT MO/JICpPHU3ALUIO c LIEJIBIO MTOBBIIIICHHUS 1704

KOHKYPEHTOCTIOCOOHOCTH Ha PBIHKE.
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HapamuBanue mpou3BoicTBa ChIPOB U3 CBIBOPOTKM MOJIOKA B HACTOSILEE BPEMS
HCKJIFOUUTEIBHO BAaKHO, MOCKOJIBKY OHH MOTYT 3aHATh 3HAYUTEIBHOE MECTO B PALIMOHE
YyelloBeKa, U MPEACTAaBISAIOTCS  NPOIAYKTOM, KOTOpbIM  oOoramieH  Oeikamu,
HACBHIIIIEHHBIMUA U HEHACHIIICHHBIMU KUPaMHU, KOMIUIEKCOM BUTAaMHHOB, MUHEPAJIOB U
JIPYTUX MATATEIHHBIX BEIIECTB, HEOOXOANMBIX JIJIT HOPMAJIBHON KU3HEICATCITLHOCTH.

HccnenoBanust mo UCMHOJB30BAHUIO CHIBOPOTKH B MPOU3BOJCTBE MSTKUX CBHIPOB
MOKa3aJIk, 4YTO C €€ IPUMEHCHUEM IIPH M3rOTOBICHUU MSITKHX CBIPOB MOXHO
OpraHMW30BaTh 3allyCK KOHEYHOTO MPOJIYKTAa MPAKTUYECKHM Ha KaKIOM MOJOYHOM
3aBojie. (OCOOEHHO TMEpPCIEeKTUBHBIM CIIOCOOOM M3TOTOBJICHUS MATKHX CBHIPOB
MPECTABISACTCS TEPMOKUCIOTHASL KOAryJisil[usi CHIBOPOTOYHBIX OEIKOB, MO3BOJISIONIAS
COKpATUTh TEXHOJOTWYECKUN LUK U MOJHATH YPOBEHb BBIXOJA T'OTOBOTO MPOJYKTA,
MOBBIIIAS €r0 MUIIEBYIO U OMOJOTUYECKYIO IIEHHOCTD.

ColIpbl 3TOH rpynnbl 00J1aJal0T XOPOIUTUMU TOBAPHBIMU KAYECTBAMHU U BBICOKOM
Ouonornyeckor I1eHHOCThI0. B uactHocTH, ['ynkoB A.B. yTBepxkmaer, 4To MSTKHe
CBIPBI PEKOMEHJIYIOTCSI TP ThadeTe U JUeTax C HapyIIEHUEM BCAChIBAaHUS HEKOTOPBIX
IPYIII MUTATEIbHBIX BEIICCTB TOHKUM KHIIICYHUKOM, a TAKKe B AMeTax i aetei [47].
[TosTOoMy 3TH CBIpBI JJISI AE€TE M MOXWIBIX JIOAEH MNPEANOYTUTEIbHEE TBEPIIbIX,
MOCKOJIbKY d(P(heKTUBHEE YCBAaUBAIOTCS OPTaHU3MOM.

BHeapenue Ko3bell CHIBOPOTKH B MPOU3BOJACTBO MATKUX CHIPOB MPEACTABISETCS
MEPCIEKTUBHBIM M MIPEUMYIIIECTBEHHO WHHOBAIIMOHHBIM HaIpaBJIE€HUEM, TTOCKOJIBKY, B
gacTHOCTH, B CapaToBCKOM 00JIaCTU ATOT OMOJIOTHYECKUH PECYPC MOJIOYHOTO ChIPHS
HEIOCTATOYHO UCIIONB3YETCS ISl CO3AaHUsI HOBBIX IMPOIYKTOB [ 74].

[Ipu dbopmanuzanuu KOHIENTYaJIBHOTO B3TJIsa OTHOCUTEIHHO MOJICPHU3AIUN
MPOU3BOJICTBEHHOTO TOTCHIMAJIAa TMPEANPHUITHI THUIIEBOM  mepepadaThiBaroeit
MPOMBIIIIJIEHHOCTH B YaCTH COBEPIICHCTBOBAHUSA TEXHOJIOTHMUYECKOIrO IMpolecca 3a CYET
BHEJPCHUS TaKMX MHHOBAIMOHHBIX MPOJIYKTOB MUTAHUS, KaK MSTKUE CHIBOPOTOUHBIEC
CBIPBI U3 CHIBOPOTKH KO3bETO MOJIOKA, HY’KHO YYHUTHIBATh (DH3UKO-XUMUYECKUIA COCTAB
MOJIOKa ¥ CBhIBOPOTKM. OAWH W3 OCHOBHBIX IIOKa3aTeIeH, XapaKTepPU3YIOUIUX
MUTATEIbHBIC XAPAKTEPUCTUKU MOJIOKA — OTO OEIKOBO- W JKUPHOMOJIOYHOCTH. C

YBEIMYCHUEM COJEp)KaHUS MAaCCOBOM MO OelKa W JKUpa YIydIIaeTcs €ro BKYC,
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CJIEIOBATENIbHO, CHIBOPOTKA IOCJIE OTAEJICHUS OT MCXOJHOM MOJOYHOW (pakuuu u
JanbHenIIe 00pabOTKH MPOSBIIAET COOTBETCTBYIONINE OPTAHOIEITUYECKUE CBOMCTRA.

buonoruueckyro 1EHHOCTh MOJIOKA ONpPEAEIsIOT OEKU U UX aMHUHOKHUCIOTHBIN
coctaB. KoHIleHTpalus cyXxoro BEIIECTBa B CHIPOM MOJIOKE 3aaHEHCKHX U HYOMMCKHX
KO3 CBUJIETEIILCTBYET O ero Ooublieil muieBoil neHHocTH. CoaepaHue Kupa B MOJIOKE
KO3 Pa3HOro MpOMCXOXkACHHsS ObUIO Ha ypoBHE OT 3,7% 10 4,62%. B coBoKynmHOCTH €
JPYTUMHU  T[HTATEIbHBIMU  BEIIECTBAMH 3TO TO3BOJIMT  BbIpaOaThIBaTh  CHIPHI
BbICOYAMILIEro KauecTBa € COOJIOJEHHMEM BCEX HOPMATHBOB TEXHUYECKHUX YCIOBHIA,
pErIaMEHTHPYIOUIUX MPOU3BOJICTBO MATKUX CBIBOPOTOYHBIX CBIPOB U3 KO3bETO MOJIOKA.
HaunGounpiyto KUPHOCTh MMEIO MOJIOKO KO3 HyOuiickoil moponbl. C yBeaudeHUEM
coJepkaHusl Oellka B MOJIOKE IMOBBIIIATIOCH COJIEpPKaHUE KHpa. YPOBEHb MOJIOYHOTO
caxapa B HCCIEQyeMbIX OOpa3llax COOTBETCTBYET BBICOKOKAUECTBEHHOMY CBIPBIO,
UCII0JIb3yEMOMY B ChIPOBAPEHUMU.

KanopuitHocTh MOJIOKa, TOJYYEHHOr0 OT HYOMHCKHX KO3, TIPEBBIIIAET
KAJIOPUMHOCTh MOJIOKA Y KO3 2-1 rpynmnsl Ha 64,80 1 KKaj/Kr.

TexHonornyeckue M MHUKPOOHMOJIOTMYECKHE IOKA3aTelIM MOJIOKAa-ChIpbsS KO3
pa3HbIX TEHOTHUIIOB MpeCTaBleHbI B TabmuIe 3 1.

Tabnuua 31 — TexHonoruyeckue 1 MUKpOOHOJIOTMYECKUE MTOKA3ATENN MOJIOKA-ChIPbS

KO3 pa3HbIX I'CHOTHIIOB

H/I Ha meton ITopona
IToka3arens Hopma HCIIBITaHUS | rpynma Il rpynna
(n3mepeHus) (3aaHeHCKas) (myOwmiickas)
1027,0-
3 :
[InorHOCTB, KI/M 1030.0 et 1010 1028,30 1029,00
KI/(I:CJ'IOTHOCTB, T 14,0-21,0 2014 «Momoxo 18,34 18,36
oJiepKaHue KO3Be.
COMaTquCKHX3KHeT0K, Hle, 06;);1 566 TexHuuecKHe 4426 524.6
KMTAHQC)/EMM* YCIIOBHS»
H b
KOE**/er® 5,0x10° 2,3x10° 2,5%10°
[Ipumeyanus:

1.* - KonnuectBO Me30(PMIBHBIX a’pOOHBIX U (PaKyJIbTATUBHO aHA’POOHBIX
MHUKpPOOPTaHU3MOB.
2.** - KonoHneobpasyromie eImHUIbI.
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KucnotHocTh MOJIOKa-ChIpbs Y KO3 00OMX T€HOTHIOB HaXOAWJIACh B Mpejerax
HOpMBI. [ITOTHOCTH MOJIOKa TOJOTBITHBIX TPYIIN KO3 HaxoauTcs B npeaenax 1028-1029
KI/MS, 4TO COOTBETCTBYET TPEOOBAHMAM HOPMATHBHON JOKYMEHTALIUH.

Yucno Me30(UITbHBIX a’pOOHBIX U (bakynbTaTUBHO-aHA3POOHBIX
MUKPOOPTaHU3MOB B MOJIOKE-ChIpbE MOJOMBITHBIX TPYII KO3 pa3HbIX T€HOTHUIIOB
Haxoaunoch B mpezgenax HopMbl (5x10° KOE/cm®). HyKHO NOJYEPKHYTH, YTO
HaOMoJanach TEHJCHIMS 10 CHIDKEHUIO OaKTepHalbHOM OOCEMEHEHHOCTH MOJIOKa-
CBIpbsl B 00€UX MOJOMBITHBIX rpynnax. MuHumanbHast OakTepualibHas 00CEMEHEHHOCTh
MOJIOKa-ChIpbsi ObUIa ONpEJENIeHa B ONBITHBIX 00pasliax MOJoKa OT K03 1-il rpyImIsl
(2,3x10° KOE/cm®).

Hccnenyst ChIBOPOTKY M3 KO3bEro MOJIOKA, HEOOXOJIMMO OTMETHUTh, YTO OHa
OTJIMYAETCSI OT CHIBOPOTKH, TIOTYYEHHON M3 KOPOBHETO MOJIOKA JIYUIITUM HYTPUEHTHBIM
COCTaBOM M HAMHOTO TMOJie3Hee. DTO CBA3aHO C TEM, YTO KO3b€ MOJOKO IO CBOUM
KpUTEpUaIbHBIM  IOKa3aTeasiM (10 XMMHUYECKOMY CTPOEHHUIO Oenka, JKHpa)
PEBOCXOIUT KOpoBhe. OHO SIBISIETCA TUNOAJUIEPTEHHBIM, YTO TO3BOJSET Oosee
HIMPOKOMY KPYTy MOTpeOuTeNel UCIOIb30BaTh B CBOEM PALIMOHE MPOIYKTHI U3 KO3bEH
MOJIOUHON cbIBOpOTKM [2, 6]. W3 Bcex rpynm mNUTaTeNbHBIX KOMIIOHEHTOB,
HEOOXOJIMMBIX ISl 4eJoBeKa, B HEH HE XBaTaeT TOJNBKO JKHpa, a TaKKe
BBICBOOOKaeTCs (hpakiusl TSXKEIOro Ka3eMHa M OCTArOTCS 4YpPEe3BbIYAIHO IIEHHBIE, C
TOUYKH 3peHUS (PU3HOJIOTUH MUTAHUS, CBIBOPOTOUHBIE Oenku. ChIBOPOTOUHBIE OENKH TIO
COJEP’KAaHUIO AaMHHOKUCIIOT, MU B IIEJIOM IO CBOEMY COCTaBy, SIBJSIOTCS HauOoliee
JIETKOYCBOSIEMBIMA U OJM3KO TMPHUOJMIKEHHBIMU K OeJIKaM >KEHCKOTO0 MOJIOKa, YTO
0COOCHHO IIEHHO. MaccoBasi 101l MUTATENbHBIX BEIIECTB B MOJIOYHON CHIBOPOTKE KO3
pPa3HbBIX TEHOTHIIOB 110 TPEThEH JIAKTAINY MPEJCTaBIeHa B Tabmue 32.

JlanHble, MpuBeJcHHBIE B Tabmuile 32 MOKa3bIBAIOT, YTO MOJIOYHAS CHIBOPOTKA
o0naziaeT BBICOKOW MMILEBOM LIEHHOCTHIO, HE YCTyHaroumed LeapHoMy MoJoKy. Ilo
COJICP’KAaHUIO CBHIBOPOTOYHBIX OEJIKOB B CHIBOPOTKE KO3bETO MOJIOKA, MAaKCHUMaJbHOE
3Ha4YeHUE y K03 HyOuickoi nmopoasl, yto Ha 0,02 abe. % (unu 2,41%) Gomblie, 4em B

CBIBOPOTKC MOJIOKA KO3 3aaHEHCKOM IMOpoOJdhI.
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Ta6nuna 32 — MaccoBasi 107151 MUTATENIbHBIX BEIIECTB B MOJIOYHON CHIBOPOTKE KO3

Pa3HbIX TCHOTHUIIOB I10 TpCTBCﬁ JaKTaluu

[Topona
IToka3zarens -
| rpynna (3aanenckas) | |l rpynma (HyOuiickas)
ConepxkaHue Cyxux BEIIeCTB, %o 5,7+0,25 5,9+0,09
MaccoBas 1011 IMTaTEIIbHBIX BEIIECTB, B %o:
Oenka 0,83+0,02 0,85+0,04
JIAKTO3BI 3,68+0,02 3,69+0,05
30JIBI 0,75+0,02 0,77+0,04
OOmwmii a3ot, % 0,11+0,03 0,14+0,04
Heb6enkoBerii a3ot, % 0,068 0,071
Coneprxanue kambIws, mr/100r 66,8+0,25 67,5+0,22
Conepxanue dhochopa, mr/100r 71,4+0,25 72,6+0,38
Kanopwuitnocts, kkan/100r 18,49+0,02 18,61+0,07

YTIeBOAHBIN COCTaB MOJOYHOW CHIBOPOTKH IMPAKTUYECKU AaHAJIOTUYEH LIETIBHOMY
MOJIOKY M TMPEICTaBICH MOHOCAaXapHJaMH, OJINTOCaxapuaaMyd W aMUHOCAXapuAaMHu.
OCHOBHBIM YIJIEBOAOM MOJIOYHOM CBIBOPOTKHM SIBJIETCSA Jakro3a. Jlumepom mo eé
COJICP)KAHUIO TAKXKE SBISIETCS CHIBOPOTKA, IMOJIyYEHHAs OT KO3 HYOMICKOM MOPOJbI.
Copepxanue kainbiust U ¢pochopa B CHIBOPOTKE MOJIOKA, MOJYYEHHOM OT KO3 pa3HbIX
F€HOTUIIOB, MMEIOT HENPUHUUIIMAIBHBIE KOJWYECTBEHHBIE OTIWYHUSA, KOTOpBIE
OOyCJIOBJIEHbI MX MOPOJHBIMU U BO3PACTHBIMM OCOOEHHOCTSIMH, a TaKXK€ 3aBUCAT OT
COCTOSIHMSI HEHpPOryMOpaJbHOTO ammapara, OCYIIECTBIISIOLIEIO peryssuio OanaHca
TUX 3eMeHToB. HauOosbiiel KamopuiHOCTHIO 00Jiajana ChIBOPOTKA MOJIOKa KO3
HYOUICKOM MOPOIBI.

[lepepaboTka CHIBOPOTKH  SIBISIETCS  COBPEMEHHBIM U MEPCIEKTHUBHBIM
HAaIlpaBJICHUEM B HACTOSALIMHM MOMEHT. B CBfA3M ¢ 4eM, NIPOU3BOACTBO MSATKHUX
CHIBOPOTOUYHBIX CBIPOB M3 CBIPhSi BTOPUYHOM MepepabOTKU MOJIOKA KO30MAaTOK Pa3HbIX
IIOPOJ IPEACTABIAETCS MEPCIIEKTUBHBIM U DKOHOMUYECKH BBITOJHBIM HANPABICHUEM B

OTpacyIy MUIIEeBOH MepepadaTriBarolieii nHAyCTpUu [261].
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3.5 Dxonomuyeckasi 3¢ PpeKTHBHOCTH MPOU3BOICTBA KO3bET0 MOJIOKA

B nemsx sddexTuBHOrO pa3BUTHS MPOU3BOACTBA KO3bETO MOJIOKA BO3HUKAET
HEOOXOJMMOCTh TIOJIyYUTh HAWOOJIbIIIEe KOJWYECTBO MPOMYKIIMH TMPH HAUMEHBIIIAX
3arpartax [123].

3a mepuo;] onbITa KUBOTHBIE 3aaHEHCKOM MOPOAbI MEPBOM JAKTALUK 3aTPaTHIIN
564,3 OKE u 61,6 kr nmepeBapuMoro npoTerHa, KO30MAaTKU TpeThel aaktanuu 628,3
OKE u 66,1 kr mepeBapuMoro mpoTEHWHAa, KO30MAaTKU HYOUHCKOM TOpOJABI IMEpPBOM
naktaruu — 993,7 m 63,8 Kr, a KO30MaToK TpeTbei makramuu - 683,2 u 71,3
COOTBETCTBEHHO. [Ipn 3TOM 3a aHAJIOTWYHBIN NTEPUOJ KO3bI 32aHEHCKON NOPOJBI ITEPBOU
JaKkTanuu BeIpabaTeiBain 617,93 kr monoka ¢ xupHOCThiO 3,4%, KO3bl 3aaHEHCKOU
MOPOBI TPEThEH JakTanuu — 727,78 KT MOJIOKa, a KO3l HyOUHCKOW TTOPOBI TIEPBOU 1
TpeTbei JakTarui — 611 u 830,58 Kr MoJIoKa COOTBETCTBEHHO (Tabwmima 33).

Tabnuma 33 — 3arpaTel KOpMOB Ha | KT MOJIOKa

ITopoma | Jlaktanmsa | 3arpadeno 3a nepuon | [lomydeno | 3arpaTbel KOpMOB Ha |
OTIBITa MOJIOKa KT
0a3ucHOM MOJIOKa 0a3uCHOU
KUPHOCTH xupHocTH (3,4%)
OKE | mepeBapumoro | (3,4%) OKE | nepeBapumMoro
pPOTErHA, KT pPOTEUHA, T
L 564,30 61,60 617,93 0,91 99,69
JaKTaIs
3aaHeHCKas 3
628,30 66,10 727,78 0,86 90,82
JIAKTaIus
L 593,70 63,80 611 0,97 104,42
. JIAKTaIUs
HyOwuiickas 3
683,20 71,30 830,58 0,82 85,84
JIAKTaIUs

[Tocne ananusa pacxoja KOPMOB Ha MPOU3BOJCTBO MOJIOKA, ObLIO BBISIBICHO, YTO
JUIS TIPOM3BOACTBA | Kr MOJIOKa C KUPHOCThIO 3,4% HyOMICKHE KO3bl TpEThen
naktanuu ucnosibzoBanu 0,82 OKE u 85,84 r nepeBapuMoro npoTenHa, B TO BpeMs Kak
JIUTS 3aaHEHCKHMX KO3 TOM K€ JakTamuu 3Tu 3HadeHus coctapism 0,86 OKE u 90,82 r

COOTBETCTBEHHO. Takum 06pa30M, MOXHO CACIaThb BBIBOJ, 4YTO HY6I/II\/'ICKI/I€ KO3bl B
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CpPaBHEHUM C 3aaHEHCKMMH Ko3amu «cakoHommiam» 0,04 OKE u 4,98 r nepeBapumoro
IIPOTEHNHA HA MTPOU3BOACTBO 1 KI' MOJIOKA.

OTHOCHUTENIBHO TOJYYEHHBIX JJAHHBIX [0 TMEPBOM JIAKTAIlMM 3aaHEHCKUX U
HYOMHCKHX KO3, MOXHO OTMETHTbh, 4TO B pacuére Ha | KT MOOKa 0a3MCHOMN KUPHOCTH
(3,4%) 3arpatel OKE konebamucey B mpenenax 0,91 - 0,97, a mepeBapuMoro npoTeHHA
HyOUIiCKHEe KO30MaTKH pacxoayloT OoJiblie Ha 4,73 T B CpaBHEHUU C 3aaHCHCKUMU.

Pacuétbl 3¢(eKTUBHOCTH MNPOM3BOACTBA MOJOKA KO30MATOK IPEICTaBICHBI B
Tadiuue 34.

Tabnuna 34 — SxonoMuueckas 3GHeKTUBHOCTh MPOU3BOJICTBA MOJIOKA

ITopona
IToka3arens 3aaHeHCKast HyOGwuiickast
1 nakramus 3 nmakTanus 1 makramms 3 JakTamus
Y 101 MOJIOKA 32 JIAKTAIHIO, KT 575,61+12,31 | 636,11+12,86 | 488,80+43,64 | 611,25+30,86
ConeprkaHue xupa B MOJIOKe, % 3,65 3,89 4,25 4,62
V101 MOJIOKa B IEpecUYETE HA 617,93 727.78 611 830,58
6a3ucHyI0 JKUPHOCTH (3,4%)
[Tpon3BoICTBEHHBIE 3aTPATHI, PYO. 33251 34183 33476 34840
CG6GCTO?MOCTB 1 kr Mmonoka 53,81 46,97 54,79 41,95
0a3MCHON KUPHOCTH, PYO.
PeaJ'II/ISaI;II/IOHHa}I 1eHa 1 kr Mojoka 75.00 75.00 75.00 75.00
0a3uCHON KUPHOCTH, PYO.
HpI/I6LIJH: B pacuére Ha | Kr MoJIOKa 21,19 28,03 20,21 33,05
0a3uCHOMN KUPHOCTH, PYO.
PeHTa6€J'[BHOCTBvaOI/ISBOJICTBSl 30,38 50,68 36,89 78.80
MoJIOKa 6a3uCHOM KupHOCTH, %0

[Ipu QakTuyeckux NMpPOU3BOJICTBEHHBIX 3aTpaTax, ce0ecTOMMOCTh | KI' MOJoOKa
HYOMNCKMX KO30MaTOK 3 jaktaruu Obuta HUXxe Ha 5,02 py0. Mo CpaBHEHUIO ¢ MOJIOKOM
3aaHEHCKMX Ko30MaToK 3 mjakrauuu. Ilpm peanmm3anvoHHOM neHe 1 Kr Moloka,
coctapisitonieit 75 py0., mpuObUTh B pacdeTe Ha 1 Kr MOJoKa HYOMHCKHX KO30MAaToOK 3
JakTauuu Owuia Bbiie Ha 5,02 py0. MO CPaBHEHUIO C MOJIOKOM 3aaHEHCKUX KO30MAaToK 3
JaKTalHH.

[Ipu mepBoi JakTaluMu KO3 Pa3HbIX T'€HOTUIIOB, CEOECTOMMOCTH | KI' MOJIOKa
3aaHEHCKUX K03 Oblna Himke Ha 0,98 py0. B CpaBHEHHMH C MOJIOKOM HYOWUMCKHX KO3.
[TpuObL1b B pacueTe Ha | Kr MOJOKA Y 3aaHEHCKUX KO30MaTOK | yakTanuu Oblia BBIIIE

Ha 0,98 py0. B cpaBHEHHMH C KO3aMU HYOUKCKOM MOPO/Ibl AHATIOTMYHOM JIAKTAI[UH.
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PenrabenbHOCTh MPOM3BOACTBA MOJOKa OasucHoi skupHocTH (3,4%) 'y
3aaHEHCKUX KO30MaTOK | yakTaruu Obia Beime Ha 2,49% u coctaBuia 39,38 mpoTuB
36,89 y ko30MaToKk HYOMHCKOW IOpOJBI aHAJIOTHYHOM JIaKTalluu. A 1O TpeThei
JAKTallUd PEHTA0EIHHOCTh MPOM3BOJACTBA MOJIOKA y KO3 HYOHMICKOW TOPOABI
coctaBisier 78,80%, uto Ha 19,12% Bbllle, YeM Yy KO3 3aaHEHCKOW MOPOJbI,
peHTa0eIbHOCTh MPOU3BOACTBA UX MOJIoKa — 59,68%.

Takum 00pa3oM, y4UThIBas JOBOJIBHO BBICOKHMW IOKAa3aTelb MO YAOK 3a 3-10
naktanuio (830,58 kr), u mpu 3TOM BBICOKOE cojaepxaHue xupa (4,62%) B Molioke
KO30MaTOK HYOWWCKOW TOpOJAbl PEHTA0ENbHOCTh MPOM3BOJICTBA MOJOKa Oa3MCHOMN
xupHocTu (3,4%) okazanach HauOosiee BBITOJIHOM, U, OMPEIEICHHO, MOXKHO CJENaTh
BBIBOJ O TOM, YTO COJIEp)KaHME TaKUX >KUBOTHBIX TMpEACTaBIsIeTCS s (pepMepoB
MEPCTICKTUBHBIM, MTO3BOJISIONIUM TOJHOCTHIO OKYIUTH 3aTPaThl HA KOPMa M TOBBICHUTH

peHTa0eIbHOCTh TPOU3BOICTBA MOJIOKA Oa3ucHOM xupHOCcTH A0 78,80%.

3.5.1 Oxonomuueckasi 3ppeKTUBHOCTH MPOU3BOICTBA HOT'YPTOB

Ha OCHOBE€ KO3b€I'0 MOJIOKA

CerMeHT KHCIOMOJIOUHBIX MPOJIYKTOB SBIISETCS BBICOKOJOXOAHBIM. Bce 370
oOycnaBiIMBaeTCsl TE€M, YTO B HACTOSIIEE BpeMs OH aKTHBHO pPa3BUBACTCS B HaIlel
CTpaHe, TIIOCKOJIbKY TOTPEOMTENN CTaparoTcsi 3a00THUTbCI O CBOEM 3JI0POBBE.
BcnenctBue mNOBBIIIEHHS] CIPOCa MHOTHE TMPOU3BOJAWTENM HApallMBalOT OOBEMBI
BBIIYCKA€MON KHCIOMOJIOYHOU MpoayKuuu. CTOUT OTMETUTH, YTO NMEPCHEKTUBHOCTD
MIPOM3BOJICTBA TAKUX MPOIYKTOB 3aKIIIOUACTCS TAaK)Ke B Pa3HOOOpPa3HH U MOCTOSHHOM
JIOTIOJIHEHUU WX AacCOPTUMEHTa. A YYHUTBIBasg TO, YTO WOTYpTHI, MOJy4YEHHBIE C
NPUMEHEHHEM  pAa3MYHBIX  HWHHOBAIMOHHBIX  CIIOCOOOB,  3aKIIOYAIONINXCS B
«oborameHun» WX [EHHBIMH 10 CBOeMYy  (DU3HKO-XUMHUYECKOMY  COCTaBY
KOMIIOHEHTaMU HAa OCHOBE PAaCTUTENILHOTO ChIpbs, KOHEUHAass CTOMMOCTb y HUX OyJeT
UMeTh 0oJiee BBICOKYIO J00ABIECHHYI0 CTOMMOCTh U BOCTPEOOBAaHHOCTH CpEIU

norpedutenei.
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Pacuetsl sxoHOMUYEeCKON 3 (HEKTUBHOCTH MPOU3BOJICTBA HOTYPTOB C pa3HBIMU

HAITOJIHUTEISIMU MIPEACTABIICHBI B TA0IHLE 35.

Tabmuna 35 — DxkonHomuueckas 3hHEKTUBHOCTh TPOU3BOCTBA HOTYPTOB C

Pa3IMIHBIMHA HAITIOJIHUTCIISIMU Ha OCHOBC KO3bCTO MOJIOKA

Buppl nccnenyemMbix HOrypToB

Tloka3arennb KonTt-
pOJIb

Ne 3 Ne31 | Ne3.2 | Ne33 | Ne34 | Ne35 | Ne36 | Ne3.7

HaunmenoBanue
HCIIOJIB3YEMOTr 0 - - - - - - - - -
CBIPbS, B T.4U.:

Ko3be Moioko, r 100 100 100 100 100 100 100 100 100

3akBacka, I 0,37 0,37 0,37 0,37 0,37 0,37 0,37 0,37 0,37

Kspob6, r - 0,6 0,6 0,6 0,6 0,6 0,6 0,6 0,6

XJI01bs
3JIaKOBBIC, T

Caxap, r - - - - 10 - - 10 10

ManunoBoe
BapEHbE, T

xem n3
YepHOU - - - 15 - - 10 - -
CMOPOJIMHEI, T

Htoro celpbs 100,37 | 100,97 | 115,97 | 115,97 | 125,97 | 110,97 | 110,97 | 116,97 | 110,97

CebecTonMOCTD
MIPOU3BOJICTBA 22,3 24 31,8 39,3 29,2 29,2 29 26,5 247
forypta, pyo.

Peanuzanmonnas

52 68 72 75 70 71 73 65 70
1eHa, pyo.

[TpuObLIL B
pacuere Ha 1 29,7 44 40,2 35,7 40,8 41,8 44 38,5 45,3

YIaKOBKY, pyoO.

PentabensHOCTE
MIPOU3BOJICTBA
HOTYPTOB C
pa3HBIMHU
HAaIoJIHUTEIIAMU,

%

133,2 183,3 | 126,4 | 90,8 | 139,7 | 143,2 | 151,7 | 1453 | 1834

Ananuzupyst Tabmuiy 35, MOXXHO OTMETHTh, BO-TIEPBBIX, UTO MEPCHEKTHUBHI
BBICOKOPEHTA0EILHOIrO MPOU3BOJCTBA MPOCIEKHUBAIOTCA Y BCEX OMNBITHBIX 00pa3lOB

HoryproB. Bo-BTOpbIX, U3JEpKKU TpU BbIPAaOOTKE BCEX 00pasloB HOTYypTOB
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XapaKTepU3ylTCs JOBOJHbHO HEBBHICOKMMHU 3HA4YeHHUSMU. [Ipy 3TOM CTOMT Y4YUTHIBaTh
HKOJIOTUYHOCTh W COOTBETCTBHE BCEM HOPMATHBHBIM TPEOOBAHUSM W PETIIAMCHTAM,
pPEryJIupyIOIUM KauyecTBO M O€30MacHOCTbh KHUCIOMOJIOYHBIX MPOIYKTOB, Ka)I0TO
WHTPEAUEHTA, UCIIOIb3YEMOTr0 B COCTABE HAIIMX 00pa3IloB HOTYpPTOB.

CaMble HHU3KHE H3ACPKKH y KOHTPOJIBHOrO oOpasma — 22,3 py0, MOCKOIBKY
JAHHBIM 00paszel] He BKIOYaJ B Ce0S Kakue-TMOO HAIOJHUTENU, a COCTOSII
WCKJIIOUUTEIPHO W3 MOJIOKA W BHECEHHOM B HErO0 3aKBAacCKW, COAEpKauleu
MOJIOUHOKHCHBIE Oaktepuu Streptococcus thermophilus, Lactobacillus delbrueckii
subsp. Bulgaricus u Lactobacillus casei. Camblii BEICOKHI ypOBEHb 3aTpaT BBISIBIICH Y
obpazmia Ne 3.2 — 39,3 py06. B cpennem ceGecTOMMOCTh MPOU3BOJCTBA BCEX BHUIOB
HoryptoB coctaBuia 28,4 pyoO.

Peanu3zaniioHHbIE II€HBI YCTAHABJIMBAIMCH HUCXOAS W3 CPEIHETO 3HAYCHUS
PacIieHOK Ha TTOI00HBIC BUIBI KHCIOMOJIOYHBIX MPOXyKTOB. Camast HU3Kas IeHa TaKKe
y KOHTpOJIbHOTO 00pa3ia — 52 py0. Llena y obpasma Ne 3.2 cocraBuna 75 py6. Cpenuss
[[EHA peain3alluy ONBITHRIX 00pa31ioB HorypToB — 68,4 py0. JlaHHas 11eHOBas MOJIUTHKA
MPECTABIIACTCSI YMEPEHHOM W ONTUMAJIBHOW MJIs 1IEJIEBBIX MOTPEeOUTENeH COTIacHO
UCCJIENOBAHUSIM (CKOJIBKO TIPOLIEHTOB JIIOJIEH TOTOBBI IIJIATUTh BBICOKYIO IIEHY 3a
HOTYpTBHI).

Cpean Bcex BHIIOB MPOU3BEACHHOW NPOAYKIMH CaMblii HU3KUIL YpOBEHb
peHTadenpHOCTH y oOpasia Ne 3.2 — 90,8%. CambiM BbICOKUM OTiiMUaeTcst oopasery Ne 3.7
— 183,4%. B cpegnem peHTa0eIbHOCTH MPOU3BOJICTBA BCEX BUOB OIBITHBIX 00pa3lioB
HoryptoB coctaBuiua 144,1%.

Takum  oOpa3oM, MOXHO  akKIICHTHUPOBAaTh BHUMAHWE Ha  BBICOKOM
MEePCIEKTUBHOCTU MTPOU3BOJCTBA HOTYPTOB B II€JIOM, MPU 3TOM OCOOCHHO BBITOTHBIMHU
SABJISIIOTCSL T€ 0Opaslbl, KOTOPhIE COACPKAT HAMOJHUTEIN UM HMEIOT BBICOKYIO
peHTabenbHOCTh, Takue Kak oOpaszery Ne 3.7. Ilpu 3TOM 1LieHbl Ha MPOAYKIIUIO
ONTUMAJIbHBI U TIPHEMJIEMBl JUIsl moTpebuTeneil. BaxkHO Takke OTMETHTh, YTO TIPH
MPOU3BOJICTBE BCEX OOpa3loB MOrypTOB OBUIM COOJIOJIGHBI BCE HEOOXOIUMBbIC
CTaHJApThl KauecTBa M OE30MaCHOCTH, YTO TapaHTUPYET WX MPU3HAHUE U JIOBEPHUE CO

CTOPOHBI IOKYIIATEIIEN.
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VYuurteiBas TOT (akT, UTO CPOK XPAHEHMs HAIIMX FOTOBBIX MPOAYKTOB HEBEIHUK
BBHUJIy NIPUMEHEHUS] HATYpaJbHBIX M IKOJOTMYECKH YHMCTBIX KOMIIOHEHTOB B COCTaBE,
CPOK UX [JOCTaBKM M peaJd3allud KOHEYHOMY MOTPEOUTENO0 JOJDKEH OBITh
MaKCUMaJbHO MUHHMH3UPOBAH 34 CYET JIOTHCTHKU TOBAPOABWKEHUS, MOKPHIBAEMOMN
Oyarogapsi TPOLIEHTaM C BBICOKOW J00aBIIEHHOM CTOMMOCTH Ha JaHHBIE BHJIbI
KHCJIOMOJIOYHBIX IIPOAYKTOB.

O06001mas BBIIEU3TOKEHHOE, MOXHO CJelaThb BBIBOJ, YTO MPOU3BOACTBO
HOTYpPTOB Ha OCHOBE KO3bETO MOJIOKA C Pa3HBIMH HAIOJIHUTEISIMHU  SIBISIETCS
NEPCIIEKTUBHBIM U BBICOKOPEHTAOEIBHBIM MEPONPUATHEM, TTO3BOJISIOIIUM 00ECIEUYNUTh
CTUMYJIbI JUIsl Pa3BUTHSl CETMEHTa KHUCJIOMOJOYHBIX NpoAaykToB B Poccuu. Iloa
«CTHUMYyJamMu»  INOJPAa3yMEBAKOTCA  NPHUMEHEHHE  WHHOBALMOHHBIX  TEXHOJIOTHM
IIPOU3BOJICTBA M pa3padOTKa HOBBIX PELENTYp MOTYPTOB C Pa3HbIMU HANOJHUTEISIMHU
JUTIsL YHKIMOHAIBHOTO MUTAHUS HACEJICHUS HAlIEH CTPaHBbI.

BBoJ HOBBIX IIPOJYKTOB Ha PHIHOK YJIYYIIa€T KOHKYPEHIIUIO U MOTPEOUTENbCKUE
KAaueCTBa, MOBBIIIAET YPOBEHb MOTPEOJIEHUS U JOJII0 POCCUUCKUX MPOU3BOAUTENECH HA
PBIHKE, a TaKXe JaeT BO3MOXHOCThb PAaCIIMPATH MPOU3BOJACTBO M CO3/1aBATh HOBBIE
paboune Mecra. Kpome TOro, MCroib30BaHME KO3BETO MOJOKa B IPOU3BOICTBE
HOTYpPTOB MOXET IOBBICUTh MOTpPEOJICHHE MJaHHOW MPOAYKLIHMH B Kpyrax JIOAEH,
CTPaJalIINX AJUIEPrHel Ha KOPOBbBE MOJIOKO. BBUIO HEOIHOKPAaTHO OTMEYEHO, YTO
KO3b€ MOJIOKO 00Jiee JIErKOYCBOSIEMOE U UMEET HU3KUI YPOBEHb aJUIEPIreHHOCTH.

Takum 00pazom, IPOU3BOACTBO MOIYpPTOB Ha OCHOBE KO3bETO MOJIOKA — 3TO HE
TOJIBKO BBIFTOJHOE€ W NEPCHEKTUBHOE €0, HO W IO3UTHBHBIA BKJIaJ B Pa3BUTUE

pOCCHfICKOfI O9KOHOMMHMKH U ITOBBIIICHUEC Ka4CCTBA XU3HHU HACCICHUA.
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3AK/IIOYEHUE

N3ydyenbl OHONOTMYECKHE OCOOCHHOCTH, MPOJAYKTHBHBIE CIIOCOOHOCTH W
KaueCTBEHHbIC XAPAaKTEPUCTUKU MOJIOKA 3aaHEHCKUX M HYOMHCKHX KO3 B YCIIOBUSX
Cpenuero I[ToBomxkbsi. Ha ocHOBaHMM NPOBEACHHBIX UCCIIEIOBAHUIN YCTAaHOBIEHO, UTO:

1. B cpenneM mo rpyie >kuBasi Macca HyOMHCKMX KO3 MPEBOCXOJUIIA MacCy
3aaHEHCKUX B MEpBOM U TpeTheil naktamusax Ha 16,5 u 14,9% (mpu P>0,999). Ilo
mpoMepaM: BBICOTE B XOJIKE, KpecTile, IIMPUHE B MakKJIOKax, 0o0XBaTy Tpyau 3a
JIOTIaTKaMU Tak)Ke JJOMUHUPYIOT HYyOUICKHE KO30MATKH M0 MepBoi JakTanuu Ha 3,73%,
no tperber — Ha 2,63%; Ha 1,47 u Ha 0,97%; na 4,87 u 6,82%; nHa 3,45 u 3,65%
COOTBETCTBEHHO.

2. Y KO3 3aaHEHCKOM TMOpOJsl MO MokazareiasM | u 3 JjakTtauumidé 4acrto
BCTPEUAIOTCS yalleoOpa3Hasi, TpylieBUIHasE U OKpyrJias ()OpMbI BBIMEHH, TOT/Ia KaK y
HYOMNCKHUX KUBOTHBIX OOJIBIIMHCTBO KO3 OT 1 710 3 jmakTanuu uMerT okpyriyio (52.4;
59,4%) wn rpymeBuanywo (26,4; 22,1%) ¢opmbl BbiIMeHH. MojouHas >kene3a Ko3
3aaHEHCKOM  mopojabl  uMeeT  Jydmue  ¢GopMbl M o0namaer  JIy4IIUM
MOPPOPYHKITMOHAIIBHBIM ~ CTPOCHHUEM, YTO TOBOPHUT O  MOOWIBHOCTH €€
MPUCIIOCOOJICHUST K TMPOMBIIUICHHBIM TexHoyiorusiM. HyOuiickue Ko3bl B  3TOM
OTHOILIEHUH HECKOJBKO YCTYNAalOT 3aaHEHCKHM, HO B IIE€JOM MO 3TUM MOKa3aTessiM
TaKXe€ UMEIOT XOPOIINE XapPAKTEPUCTUKH.

3. V JKMBOTHBIX pa3HBIX TE€HOTHUIIOB TMOKa3aTEeJIM IPOIIECCOB KPOBETBOPECHUS
YBEIIMYMBAKOTCS B 3aBUCHUMOCTH OT YMCIIA JIAKTallMl M Cce30HOB roxa. Ilo mepsoi
JIAKTaIlUd YPOBEHb APUTPOLUTOB OBLIT BBIINIE B KPOBU KO3 HYOMICKOW MOPOJBI KaK B
BECEHHMH, TaK U JICTHUM Ce30H. [Ipu 3TOM B BECEHHMI NEpPUOA MO MEPBOM JAKTALUU Y
HyOMIICKUX KO3 OH OBbUI JOCTOBEpHO BbIIe Ha 9,4%, a B metHuii — Ha 12,8%, yem y
3aaHEHCKHUX, MO TpeThel naktauuu — Ha 19,8 u 20,3% coorBercrBenHo. [lpu sTom
KOHIIEHTpAIUsl TEMOTJIOONHA B EpUPEPUIECKON KPOBH KO3 HYOHICKON MOPOIBI TAKXKE

ObLIa BBINIE N0 CPABHEHUIO C 3aaHEHCKOUN KaK B BECEHHHH, TaK U B JIETHUM MEPUOJbI
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rojla, 4YTO MOKET OBbITh CBA3aHO C Pa3MEpPOM CAMHUX JPUTPOIUTOB M CTEMEHBIO
HACBIIICHUSI KX TeMOTTI00MHOM. Tak, B BECEHHUH MEPHOT IO TIEPBOM JIAKTAITMH pa3HUIIA
coctaBuiia 7,56%, B nerHuit nepuoa — 6,52%, B TpeThto gaktanuio — 0,63 u 2,46%
COOTBETCTBEHHO.

4, O6mmii 6eToK KPOBU KO3 00EHX MOPOJ pa3HBIX JIAKTAIIMA M CE30HOB Toja B
TEYEHUE BCETO OMBITHOIO MEPHOJa YBEIWUYUBAJICS, BMECTE C HUM YBEIUYMBAIUCH U
oenkoBbie Gpakiun. Tak, KO30MaTKW HYOMICKOW MOPOJIBI IO 3TUM KpUTEpUsIM (TIepBas
JIaKTalusl, BECEHHUM CE30H rojia) MPEeBBIIIaIu KO3 3aaHEHCKON MOPOJIbI M0 KOJIMYECTBY
0-TJI00YJIMHOB, Y-TJI00YJIMHOB, OOIIMX JUIUI0B U XojectepruHa Ha 0,88; 1,12; 17,18 u
2,48% COOTBETCTBEHHO. A JIETOM HX IIOKa3aTelIM, TaKHe Kak oOmmi OCIoK, o-
IJI0OYJUHBI, Y-TJIOOYJUHBI, OOIIME JUIUILI W XOJIECTEPUH, IO CPaBHEHUIO C
3aaHCHCKUMH KO3aMH TIPEBOCXOAMJIA COOTBETCTBeHHO Ha 2,16; 0,99; 15; 2538 u
2,09%.

5. ITo MOJIOYHOM TIPOYKTUBHOCTH KO3bI 3aaHEHCKOM MOPOIbI IPEBOCXOAMIIN KO3
HyOMiicKo mopoabl o obenM naktanusaMm 3a 305 mueir Ha 15,08 m 3,91%. Tem He
MeHee, NP TepepacueTe HaJ0eB MOJOKa Ha 0a3uCHYIO XUPHOCTH (3,4%) mokazarenu
MOJIOYHOM MPOAYKTUBHOCTH I10 TIEPBOM JIAKTAIIMK ObUTH BBIIIE y 3aaHEHCKHUX KO3, UM y
HyOuiickux, Ha 1,13%; mo TpeTbell JaKTalMM HYOWIICKHE KO3bl 3HAYMTEJIbHO
MIPEB3OIUIHA 3aaHEHCKUX, UX yA0u Obu1 Ha 14,13% mocToBEpHO BHIIIIE.

6. Monoko K03 HYOHWICKON TOpOABI B 3aBHCHUMOCTH OT YHCHIA JIAKTAI[Ud TI0
COJIEP>KaHUI0 MAacCOBOM JOJHU >KUpa, Oeika, Ka3eWHa, CyXOro BEIeCTBa, MOJIOYHOTO
caxapa, MuHepalbHbIX BemiecTB 1 COMO mnpeBaiupyeT HaJl MOJIOKOM 3aaHEHCKHUX KO3.
ConepkaHrne COMaTHYECKUX KJIETOK B MOJIOKE BO3PACTaeT C YBEJIWYECHUEM >KUPHOCTHU
MOJIOKa M YHMCJIOM JIaKTallMii U HE 3aBUCHUT OT CE30HOB roja. B Moiioke Ko30MaToK
3aaHEHCKOW M HYOMHCKOM TMOpPOJl MpU TOBBIIMICHUHM MAacCOBOM J0Jd kupa ¢ 3,65 1o
3,89% u ¢ 4,25 no 4,62% npowusomien poct comatuyeckux kietok Ha 0,95 u 1,77%
COOTBETCTBEHHO.

7. CymmapHOe cojiepKaHWe aMHMHOKHCJIOT B COCTaBE MNPOTEMHA MOJIOKAa KO3
3aaHEHCKOM MOpO/IbI BBIIIE, YeM B O€JKe MOJIOKa HyOMICKMX Ko30MaTokK. Mx pa3Huna B

MPOIIEHTHOM OTHOIIEHUU cocTaBwia 12,6% s nepBod nakrtamuu u 17,1% — nns
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TpeTbed sakTanuu. Ilpu pacdyere aMHHOKHUCIOTHOTO CKOpa JIMMUTHPYIOIIUMU
AMUHOKHCIIOTAMH O€JIKa KO3bEro MOJIOKa KO3 3aaHEHCKOW MOpOJbI MEPBOM U TPEThEH
naktarui sisasiercst au3uH (0,74-0,76), a y K03 HyOMICKON TOPOJIBI TEX K JIAKTAIllUi —
uzoeitun (0,72-0,69).

8. B Monoke HyOMHCKHX KO3 COJEp)KaHHWE HACBHIMICHHBIX >KUPHBIX KHUCIOT B
NEpPBOM JIAKTAallMU BBIIIE, YEM y 3aaHEHCKUX KO3 3TOM ke naktauuu Ha 1,23%, a B
TpeTbel Bbilie Ha 3,55% y K03 3aaHEHCKON mopoibl, 4yeM y HyOuiickux. KomuuectBo
MOJIMHEHACHIIIICHHBIX KUPHBIX KUCIOT B KHUPOBOM (Dpakimu MOJIOKa KO3 HYyOHICKOMN
nopojbl 00€UX JIAKTAIIMK MPEBBIIAET aHAIOTMYHBINA TOKA3aTelh B KUPE MOJIOKA KO3
3aaHeHCckor moponabl Ha 0,02% wu wHa 0,52 % coorBerctBeHHO. [lo KomMuecTBy
MOHOHEHACBHIIIEHHBIX JKUPHBIX KHUCJIOT TMpeodsialaHue OTBOAMUTCS KUPY MOJIOKa
3aaHEHCKUX KO3 MEPBOM JIaKTAllMKM, U OTHOCUTEIbHO HYyOMiiCKuX K03 coctaBisier 1,1%,
10 TPEThEN JaKTalWU JUAUPYIOT KO30MATKH HyOuiickoi mopossl Ha 0,81%.

9. Pa3paboTaHa TEeXHOJOTHUSI TPOU3BOACTBA (PYHKIIMOHATHHOTO KHCIOMOJIOYHOTO
HamuTKa (Morypra) W3 Ko3bero Mosioka. MccienoBaHusMH ObUIO BBISIBJIEHO, 4YTO
KOHIIEHTpAIMsi BHOCUMOTO ToJincaxapuaa (Kkapoba) oka3biBaeT CyIIECTBEHHOE BIUSHUE
Ha KOHCUCTEHLIMIO TOTOBOrO TMpoayKTa. MaccoBass J0Ji1 TOKCHYECKHX BELIECTB
UCCIIETyeMbIX HOTYPTOB MEHBIIIE HUXKHETO TIpejiena.

10. PenrtabenbHOCTh MPOM3BOACTBA MOJIOKa Oa3ucHON xupHOCTH (3,4%) y
3aaHEHCKUX KOo30MaTok | yakranuu Obiia Bbimie Ha 2,49% u coctaBwia 39,38 npoTus
36,89 y Ko030MaTOK HYOMHCKOW TIMOPOJbI aHAJOTUYHOM JAaKTalMuu. A TIO TpPETbeu
JAKTallUd PEHTA0ETHHOCTh MPOU3BOJACTBA MOJIOKA y KO3 HYOMICKOM TOpPOIBI
coctapisier 78,80%, urto Ha 19,12% BbIIe, yeM y KO3 3aaHEHCKOM MOPOABI —
peHTabeIbHOCTh MPOU3BOCTBA UX MOJIOKA 59,68%. Cpenu Bcex BUAOB MPOU3BEACHHON
NPOAYKUMU (MOrypT) caMblii HM3KHU ypOBEHb peHTa0enbHOCTH y oOpaszma Ne 3.2 —
90,8%. CambiM BbICOKMM oTaudaeTcsi oOpaszery Ne 3.7 — 183,4%. B cpegnem

peHTa6eHBHOCTI) IMpOU3BOACTBA BCCX BHJIOB OIIBITHBIX 06pa3u013 fIOprTOB coCTaBulia

144,1%.
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ITPEVIO’KEHUMSA ITPOU3BOACTBY

B ycnosusix Cpennero I10BOIKBSI IEPCIIEKTUBHBIM HAIPABICHUEM TOBBIIIICHHS
00BEMOB MPOU3BOJICTBA KO3BETO MOJIOKA W PEHTAOCIEHOCTH MOJIOYHOTO KO30BOJICTBA
(78,8%) B 1enOM 3KOHOMHYECKH IIejeco00pa3HO HCIOJb30BaTh KaK 3aaHEHCKYIO
HOPOJy KO3 MOJIOYHOTO HAINpPAaBICHHS MPOJAYKTUBHOCTH, TaK M HYOHICKYIO TOPOIY
MSICO-MOJIOYHOT'O HarpaBJieHUsS, YTO OyAeT CIOCOOCTBOBATH IOBBIIICHHUIO MPUOBLIH B

3aBUCHUMOCTH OT 4YHCJia HaKTaHHﬁ.

NEPCHEKTUBBI JAJJBHEHIIEN PASPABOTKH TEMbI

1. TlomydyeHHblE B XOJ€ HCCIEIOBAaHUM MaTepualbl JalOT OCHOBAHHUE JIJIs
TATbHEHIIET0 W3y4YeHUs KadeCTBEHHBIX XapaKTEPUCTHK KO3BETO0 MOJIOKA B 30HE
Cpennero IloBomXbsi ¢ TOYKH 3pEHHUS HKOJIOTHYECKON CHUTyalluu MJid TMPOBEICHHUS
MOHUTOPUHTA TPOPUUECKOW IIEMA KO3 HA ONpeAelICHHE YPOBHS 3arps3HEHUs
pPa3TUYHBIMU KCEHOOMOTHUKAMH.

2. Jlns moBbimieHust 3(PGEKTUBHOCTH UCIOJIB30BAHUS MOJIOKa KO3 Pa3HBIX
TCHOTHITOB IIeJIECO00Pa3HO U3ydaTh (PYHKITMOHAIBHBIE CBOMCTBA U KA4eCTBA MIPOTYKTOB
€ro mnepepadOTKH, MPOBOAUTH HCCIEIOBAHUS C IEIbI0 OICHKM CTEIEHU YCBOCHMS
MOJIOYHBIX TIPOIYKTOB, TPOW3BEACHHBIX W3 MOJOKAa KO3 3THX JBYX IIOPOJ, YTO
MO3BOJIUT Y3HAaTh, HACKOJBKO TIOJIE3HBIMA OHU MOTYT OBITH ISl TIOTPEOUTENEH ¢
pPa3TUYHBIMU MTOTPEOHOCTSIMU B NTUTAHUMU.

3. HccnenoBanue BIUSHHS KOPMOB W Pa3IUYHBIX KOPMOBBIX JT0OABOK Ha
MOJIOYHYIO MPOAYKTHMBHOCTh M KayeCTBO MOJoOKa ko3. [IpoBecTn MCHBITaHMS, KaKue
BHJIbI KOPMOB M KOPMOBBIC JOOABKH ONTHUMAIBHO MOIXOAT M1 KOPMJICHHUS KO3, KaKue
U3 HHUX TOBBIMIAIOT KAa4eCTBO M KOJUYCCTBO IPOU3BOJMMOTO MOJIOKA, a KaKue —

HA000POT, CHUKAIOT €r0 HyTPUEHTHYIO IIEHHOCTb.
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Ipunoxenune A

(00si3aTesIbHOE)
YTBEPXIAIO: ~ YTBEPXIAIO:
Pextop OLEQY,BO epBLIil 3aMecTATEN> MHHHCTPA
«Capatoncky#rocyppeiBeymbrii cedbekoro xozfiicea CapaToBCKoil
ymmw‘c TET TOIeTHRA, Y, j % obaacTH
()ll()'l‘cxuoﬂ rHn {jl}l)l(ellcph 7 J1.LA. Y10,JIOBHHKOB

mmjlu' l.l‘l." « 5»_2%&_'2022 rog
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f
il (].’ug JLA. Coiosges
« (8 » MCJ::QL% 2022 vos
. ' ,:3‘;
= g AKT
/ % »
reggepenst pesyJibTATOB HCCIe0BAHUI

«_/i»mfﬂ 2022 rox Ne Z

ABiLI0BA»

B 2019-2022 rr. ObuiM  [poBeJEHBl HAYy4YHO-UCCIIEAOBATEIECKUC paboTel IO Teme
«Bronornueckiue 0coOEHHOCTH, MOJOYHAs IPOAYKTHBHOCTH M OLEHKA KadyecTBa MOJIOKa KO3
3aalCHCKOM 1 nyOuiickoit mopox B yenosusx Cpemnero [10BODKb»

Ipu JTMYHOM ydyacTHH acmupanTa Kadeapsl «TexXHOnOrus IpOH3BOACTBA M epepaboTKH
NPOAYKIMH XuBoTHOBoCTBaY Jlensesa Tumypa baxTuépoBria

Buenpenune pesynbratoB nposeneHo B OO0 «300ueHTP TCapmonus», c¢. IlonnBaHoBKa
CaparoBckoii o6macTu

B npomecce BHEIPEHMs BBINONHEHB! CICAYIOUME pabOThI: MPOBEACHBI HCCICNOBAHUA IO
H3YYEHHMIO KMBOIM Macchl, TIPOMEPOB M HHJIEKCOB TEJIOCIOKECHHUs KO3 PasHBIX ICHOTHIIOB; IO
BLIABJICHHIO 0COOEHHOCTEH CTpOEHHMs BEIMEHH KO3 PasHbIX I€HOTHUIIOB, UCCICAOBAHHA Mopdo-
GUOXMMUYECKOTO M MMMYHOJOTHYECKOTO CTaTyca KpOBH KO3 3aaHEHCKOH U HyOHICKOH TOpO/I,
JICC/IEIOBAHMS MOJIOYHOM TPOAYKTHBHOCTH M Ka4eCTBEHHBIX XapaKTEPUCTHK MOJIOKa,
HCIIOJIb30BAHHS KO3BET0 MOJIOKA-CHIPhSI IS IPOU3BOACTBA KUCIIOMOJIOYHOTO IIPOAYKTa

OT BHEPEHUS MONyUeH CIIEYIOIHil 300TEXHUYIECKO-OKOHOMHUYECKHH sddexr (B pyomsax u
JPYTUX IOKa3aTelsx): peHTabebHOCTh MPOH3BOJCTBA MOJIOKA 6asucHoit xupHocTd (3,5%) y
3aaHEeHCKUX KO30MaToK | jakraruu Obbia Belmie Ha 2% u cocTaBuia 77,96 mpotus 75,96 y
KO30MATOK HYOWICKOM IIOpOABI ~AHAIOTHYHOM  JIaKTaLHH. A 1O TperbeH JlaKTaLUH
peHTabeIbHOCTh IIPOU3BOJCTBA MOJIOKA y KO3 HyGuiickoit moposs! cocrasisteT 139,21%, uTo Ha
29.61% BbllTe, YeM y KO3 3aaHEHCKOH TMOPOABI — PEHTA0ENPHOCTh NPOU3BOACTBA HX MOJIOKA
109,60%.

INpeanoxeHust 0 JATbHEHIIEMyY BHEIPCHUIO PE3YNbTAaTOB pabot: B ycnoBusx Cpennero
[TOBOJDKBSI SKOHOMHYECKH II€JIeCOO0pa3’HO HCIIONB30BaTh KaK 3aaHEHCKYI0 IIOpoay Ko3
MOJIOUHOIO HATpABIEHHs IIPOJYKTHBHOCTH, TaK M HyOMHCKYIO MOPOIY MSCO-MOJIOYHOIO
HalpaBJeHys, TaK KaK IpH Iepepacyere (aKTHYECKOH MAcChl MOJOKAa OHOBPEMEHHO IO
Gasucioii mMaccoBoit monu 6enka (3,0%) u mo GasucHo# MaccoBoit monu xupa (3,5%) Ko3blI
HyOHiiCKO TTOPO/BI IPEBOCXOAT 3aaHEHCKUX 110 MIEPBOH M TPEThEH JIAKTaLUsIM Ha 9,31% u Ha

18.47%.

AKT cOCTaBJIeH B 4 JK3eMILIApaX:

1-i1 u 3-1 9k3. — ®I'6OY BO BaBuoBckui yHMBEPCHTET

2-it 1 4-# 9k3. — MuHcesbxo3 CapaToBckoi 06nacTn
ITpencraButens CapaToBCKOro
roCy/lapCTBEHHOI'O arpapHoro
ynusepcutera uM. H.U. Basunosa
JoKTOp 6HOI. HayK, Ipodeccop Kapenpsl
«TexHonorus Mpou3BOJCTBA
1 nepepaboTKU NIPOAYKIHMH XUBOTHOBOACTBA)

M.B. 3a6ennHa
Cﬁ 5//2%744& /%/

A.1 AKT BHEJIpEeHHS PE3YJbTAaTOB UCCIIEAOBAHUN MPECTABICH Ha pUCYHKE A. 1.

Pucynok A.l — AKT BHeApEHUs PE3yIbTaTOB HUCCIECIOBAHUI
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A.2 PexoMeHJanuu no yiay4ylIeHUIO MOTPEOUTEIbCKUX CBOMCTB KO3BETO MOJIOKA
1 MOJIOYHOM MPOJYKTUBHOCTU KO3 Pa3HBIX JIAKTAIIMM 3aaHCHCKON M HYOMMCKON MOpPOJI
MPEJICTaBICHBI HA pUCYHKE A.2.

/

YTBEPKIAAIQ: YTBEPXKIAIO:
Pcm’(‘)p OrBOY B‘O-,é IlepBbIii 3aMecTHTE b MHHHCTPA
«Caparofickpii rocyfnpemc‘tymﬁ cesbCckoro xo3sicrea CaparoBckoii
YHIBCPCHTCT TEHCTHII, 3 ./~ obnactn
OHOTEXHOOrHI 'unmcucpxgu [ A JI.A. Ynos10BHHKOB
HMent | {.l}!jz‘ammmm» i « /» 2022 rog
W MAUC, LA Conbphen o
« W% / p 20}2 rojt

" s

n o
/ T rrresrs T8

PEKOMEH/IAIIMN 1O YJIYUIIEHUIO [NOTPEBUTEJILCKHUX CBOMCTB
KO3LET'O MOJIOKA U MOJIOYHOH lePO)IYKTﬂBHOgTH KO3 PA3HBIX
JAKTAIM 3AAHEHCKOU U HYBUUCKOH ITOPOJL

B uensx noBblIIIEHHS MHUIEBOW LEHHOCTH MOJIOKa-ChIpbS W YBEJIHYEHHS
SKOHOMUUECKOH 5((EeKTMBHOCTH MPOM3BOACTBA MOJIOKA KO3  XO3fHCTBaM,
3aHUMAIOIIMMCS pa3BefieHueM K03, peKOMEHYeTCsl HCII0JIB30BaTh KaK 3aaHCHCKYTO
TOpOy KO3 MOJIOYHOTO HaIpaBIeHHs IPOLyKTUBHOCTH, TaK U HyOHICKYIO IIOPOLy
MSICO-MOJIOYHOTO HAIpaBlIeHHs, TaK KaK MpH Iepepacuere (HakTHIECKOH MacChl
MOIIOKA OJIHOBPEMEHHO M0 Ga3MCHOM MaccoBoit 1ou Oenka (3,0%) u o 6a3ucHoOM
MaccoBoi onu xupa (3,5%) ko3bl HyOHHCKOM IOPOIbI MPEBOCXOAAT 3aaHEHCKUX
I10 TIepPBOM U TpeThel aktauusaM Ha 9,31% u Ha 18,47%.

PexoMeHzanuy 6a3supyroTcs Ha pe3ylbTaTaX HCCIeN0BaHUsA OHOJOTHIECKUX
0COOEHHOCTEH, MOJIOYHON MPOAYKTHBHOCTY M KadeCTBEHHBIX XapaKTepPHUCTHK
MOJIOKa KO3:

1. Ha ocHOBaHUM IPOBEJEHHBIX HCCIEOBAHUH YCTaHOBJIEHO, YTO B CPETHEM
110 rpyTIIie KUBas Macca HyOMHCKHX KO3 IPEBOCXO/IMIIA MAaCCy 3aaHEHCKUX B IIePBOU
1 TpeTheil TakTauuix Ha 14,2% u 12,9%.

2. V )KMBOTHBIX Pa3HBIX '€HOTHIIOB I10Ka3aTeNIM IPOIECCOB KPOBETBOPEHUS
YBETMYMBAIOTCS B 3aBUCHMOCTH OT YHCJIa JIAKTALUA 1 CE30HOB rojia.

3. ITo MOJIOYHOI# IIPOYKTUBHOCTU KO3bI 32aHEHCKOH MOPO/BI IPEBOCXO UM
K03 HyOHICKO! OpOoABI ITo obenm nakTanusam 3a 305 quei va 15,08% u Ha 3,91%.
Tem He MeHee, TP [lepepacyeTe HaJoeB MOJIOKa Ha Ga3sHCHYIO SKMPHOCTE (3,5%)
T10Ka3aTeNld MOJIOYHOM IPOLYKTHBHOCTH IO IEPBOM JaKTalM{ ObLIM BBILIE Y
3aaHEHCKHX KO3, 4yeM y HyOuiickux Ha 1,12%; 10 TpeTbeil JlakTauuu HyOuHckue
KO3bI 3HAUMTENIBHO MPEB3OIIUIM 3aaHEHCKUX, X Y0 61T Ha 12,34% BbilLe.

4. Monoko ko3 HyOMICKO# MOpOABI B 3aBUCHMMOCTH OT YHCJIa JaKTaluH 110
COJIep)KaHHUIO MacCOBOM I0JIH JKUpa, Oenka, Ka3erHa, CyXoro BeIleCTBa, MOJIOYHOro
caxapa, MuHepanpHbix BemecTB ¥ COMO npeBaiupyeT Ha MOJIOKOM 32aHEHCKHX
ko3. ConepkaHue COMaTHYECKUX KIETOK B MOJIOKE BO3pacraeT C yBEIHICHHEM
KHPHOCTH MOJIOKA ¥ YHCJIOM JIaKTalluil ¥ He 3aBUCHUT OT Ce30HOB roja. B mMonoke
KO30MaTOK 3aaHEeHCKO# 1 HyOUICKOH MOPOJ IIPH NOBBILIEHHH MacCOBOH IOJIH XHUPa
¢ 3,65% 10 3,89% u ¢ 4,25% no 4,62% npousoies poCcT COMaTHIECKHUX KIIETOK Ha
0,95% u Ha 1,77% cOOTBETCTBEHHO.

5. CymmapHOe cofep)xaHue aMUHOKHUCIIOT B COCTaBe IIPOTEHHA MOJIOKA KO3
33aHEHCKOW MOpoAbl BbIIE, 4yeM B Oeslke MOJIOKa HyOMMCKHX Ko3oMarok. Mx
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pasHHLA B MIPOLIEHTHOM OTHOLUEHUU cocTaBuia 12,6% juis nepBOi JIaKTallUH, U
17,1% nns Tpetbeit nakTanum.

6. Monounbli 1P KO3bero Mosoka ko3 06eux rMopoi B 3aBUCHMOCTH OT
O4YepelHOCTH  JIAKTALlMH  COJICPXKHUT HACBILIEHHbIE, MOHOHEHACBILUEHHBIE U
TOJINHEHACHIILEHHBIE XHPHBIE KHCIOTHL. B Mosoke Hy6uifckux KO3, KaK MepBOi,
TaK ¥ TpeTbeH JlaKTalMW KOJMYECTBO HACHILEHHBIX M MOJHHEHACBHILIEHHBIX
KMPHBIX KMCIIOT BBbIIE, YeM Y 3aaHEHCKMX KO3 JTHX ke Jakrauuid Ha 1,55
abc.npouenta u 2,3 abe.mpouenra u Ha 0,65 abe.npouenta u Ha 0,74 abe.npoueHTa
COOTBETCTBEHHO. MOHOHEHACBIIIEHHBIX JKUPHBIX KUCIOT GOJbIIe COAEPKUTCSH B
KMPE MONOKA 3aaHEHCKHX Ko3 ofeux sakrauuii Ha 0,68 aGe.mpoleHTa U Ha 0.96
a0c.IPOLEHTa OTHOCUTENIBHO HYOHHCKUX COOTBETCTBEHHO.

7. PentalenbHOCT MPOM3BOACTBA MOJIOKA Ga3UCHOM JKHPHOCTH (3,5%) vy
3aaHEHCKUX KO30MaTOK | JakTanuu Obina Bhlie Ha 2% ¥ COCTaBUIIA 77,96 npom§
75,96 y KO30MAaTOK HyOMHCKOH MOPOABI @HANOTMYHOH JIAKTALHH. A 10 TpeTber
1aKTAUMH PEHTAGeIbHOCTh MPOM3BOJICTBA MOJIOKA y KO3 HYOWFCKOH MOpOZEI
coctasuseT 139,21%, uto Ha 29,61% BbIIE, YEM y KO3 3aaHEHCKOH MOpPOIBI —
peHTabeIbHOCTh IPOU3BOACTBA HX MOJIOKA 109,60%.

JloxTOp OHOTOTHYECcKHX = ,
Hayk, mpodeccop \/“// 5/‘«0645% M.B. 3abennHa

AcnupaHT T.Bb. Jlensaes

Pucynoxk A.2 — PekoMeH1alliy 10 YIYUYIIEHUIO MOTPEOUTETHCKUX CBOMCTB KO3BETO
MOJIOKa U MOJIOYHOM MPOJAYKTUBHOCTH KO3 Pa3HBIX JAKTAIMI 3aaHEHCKOW U HYyOUHCKOM
OpOJL



176

IMpunoxenue b
(o0s13aTesbHOE)

JIMNJIOMBI MeKAYHAPOJIHBIX M POCCHICKHUX KOHKYPCOB, ClIeMAJIU3HPOBAHHBIX

BbBICTABOK

b.1 Jummom 1 cremenu 3a Jokiaax Ha KOH(EpEHIWH TO WTOraM Hay4YHO-
WCCIIEIOBATEILCKON 1 TTPOU3BOACTBEHHOM paboThl cTyaeHTOB 3a 2020 roa., r. Caparos

OrB0QY BO “CapaToBCKMM rocyAapcTBEHHbIM arpapHbii ynuepcuteT um. H.U. Basunosa”
DaKyNbTeT BETEPMHAPHON MeAMLMHbI, NMULLEBbIX U BUOTEXHOO0r UM

o\

» e,
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- AUNJIOM

I crenenn
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Hazpaxcoaemes:

Jleosies Tumyp baxmuéposuy
(Hayunwiit pyKosoOumens 0. 6. H., npogeccop 3abenuna M. B.)
30 00K1a0 Ha KOHGEPEHYUU N0 UMO2AM HAYYHO-UCCIE008AMENbCKOU U NpOU3B00CMBEHHON PAOOMBbl CMYOEHMO8

3a 2020 200 na memy:

0. Ockana dharyemema semepunaprol MeOUyulbl, NUIESLIX U OUOMEXHON0UI
25.03.202] 2

\ ()
O VR, Q
) My o«

Pucynox b.1 — /lutimom 1 cTenenu 3a gokian Ha KOH(EPEHIIMU TTO UTOTaM
Hay4YHO-HMCCJIEI0BATEIHCKON U MPOU3BOJACTBEHHON paboThl cTyaeHTOB 3a 2020 rof., T.
CapatoB
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b.2 Jlumuiom 1 crenmeHu 3a A0KJIaj] Ha HAIMOHAIBHOM HAy4YHO-TPAKTUYECKOU
KoH(epeHIIMH «ArpapHas Hayka ¥ WHHOBAllUOHHOE pAa3BUTHE >KUBOTHOBOJACTBA —
OCHOBA JKOJIOTUYECKON 0€30MacHOCTH MPOI0BOJIbCTBUS», 2021 1., 1. CapatoB

I crenenn

Hazpasxcoaemes:
Jleones Tumyp Baxmuéposuu,
acnupanm Kagheopui « Texnonozus npouszso0cmea u nepepabomsu nPoOyKyuU HeusomHo600Cmea»
(nayunoiit pykosooumeis 0.6.1., npocheccop 3abenuna Mapzapuma Bacunsvesna)
3a 0OKNA0 HA HAYUOHATBLHOLU HAYYHO-NPAKMUYECKOU KOH(epeHyuu «AZpapHas HayKa u UHHOBAWUOHHOE Pa3eumue

HCUCOMHO600CHEA — OCHOBA IKOJIOZUMECKOU Be3onacHocmu npm)oco;lbcmelm»

«Monounan npodyKmueHoCHb U HEKOMOPbIE NOKA3AMENU KA4eCmea MOAOKA K03 HyOulucKoii nopoosy

l/l 0. ()exaua (/)al{v.'lhmema eemepuﬂapunu .\Ie()lll[l(l{bl, nuwjesvlx u 511()"13\'”0103“” sl vl ret]

26.05.2021 2.

O.M. Ilonosa

Fal)

Lé > nd
)4 .4

Pucynox b.2 — Jluniiiom 1 cTenenu 3a AOKJIal HAa HAITMOHAIBHON HAYYHO-TTPAKTHIECKON
KOH(epeHIInU «ArpapHasi HayKa U MHHOBAIlMOHHOE Pa3BUTHE KUBOTHOBOJICTBA —
OCHOBA KOJIOTUYECKON O€30MaCHOCTH MPOJAOBOILCTBUMY, 2021 T., . CapaToB



178

b.3 umiom 3a aktmBHOe yuyactue Bo II stame Bcepoccuiickoro koHKypca Ha
JYUIyI0 HAy4YHYIO padoTy Cpelid CTYJICHTOB, aCIUPAHTOB U MOJIOJBIX YUCHBIX BBICIIHX
y4eOHBIX 3aBelieHH MuHcenbxo3a Poccun B HomuHanum «CeabCKOXO3SICTBEHHBIC

Hayku», 2021 r., . VbkeBck
1’ =™
MK CXA i'\;\ &

MUHUCTEPCTBO CEALCKOrO x03sKcTBa Poccuitickon deapepauuu

depepanbHoe rocynapcTBeHHoe 6ropkeTHoe obpasoBaTenbHOe yupeXxaeHue
BbicLLero obpa3oBaHus

«MKeBCKas rocyAapCTBEHHasA CeAbCKOX03MCTBEHHAsA aKapeMUs»

AUTTAOM

HATPAKJAETCA

acnupanm PI'BEOY BO Capamosckuii 'AY

Jleoses
Tumyp baxmuepoesuu

3a AaKTUBHOE€ y4acTue

60 Il smane Bcepoccutickoeo KouKypca
HA TYYULYI0 HAYYHYI0 pabomy cpeou cmyo0eHmos, ACNUpaHmos
U MONOOBIX YUEHBIX BbLCULUX YYUEOHBIX
sasedenuti MCX P®D no 1190

6 HOMUHAauuu «Cenvcroxossiicmeennvie HAayKuy»

Pucynox b.3 — Jluninom 3a aktuBHOE yuactue Bo Il atane Beepoccuiickoro koHkypca Ha
JYUIYIO0 HAYYHYIO pab0Ty Cpe/id CTYJEHTOB, aCIUPAHTOB U MOJIOABIX YUEHBIX BBICIIUX
y4eOHBIX 3aBesieHnit MuHcenbxo3a Poccun B HomuHanmu « CelbCKOX03SIICTBEHHBIE
Haykm», 2021 r., . bkeBck
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b.4 Ceptudukar yuyactHuka BO BcepoccuiCKOM KOHKYpCe HAay4yHBIX padoT

«IIpuoputersl W HaydyHOE OOECIIEUYeHHE TOCYJAapPCTBEHHON IIOJUTHUKH 3JI0POBOTO
nutanusg B Poccumn», 2022 ., r. Open

T

A

OPJIOBCKUMN
TOCYIOAPCTBEHHbIN
YHUBEPCUTET

umenn U.C. Typrenesa
MWHWUCTEPCTBO HAYKY 1 BLICLIETQ OEPA30BAHISA POCCUNCKON GEQEPALIAN
DefiepanbHoe rocyAapcTBEHHOE OI0KETHOE 06Pa30BaTeNbHOE y4peXaeHne BbiCLero 06pasosaHus

«OPJI0BCKW FOCYAPCTBEHHbIA YHUBEPCUTET
wmenu W.C. TYPTEHEBA»

CEPTUD®UKAT
YYACTHHUKA

60 Bcepoccuiickom KOHKypce Hay4HbIX padoom
«Ilpuopumemst u nayunoe obecneyenue 20cyo0apcmeeHHo
noaumuku 300p06020 numanus ¢ Poccuu»

épyuaemcs
JIEJAEBY THMYPY BAXTHEPOBHYY

DI'bOY BO «Capamoeckuii 20cyoapcmeeHHblil aZpapHblil
yHueepcumem um. H.U. Basunoeay», 2. Capamos

6 HOmuHnauuu «I/Iunoeauuonnue MEexXHo/102UU, COBpEMEHHbIE
CRoOCoObl YAyHuieHuA Kavecmea U no6bliieHUA nuuqeaoﬁ
UCHHOCMU npodykmoe numanus»

Hay4Hvlil pykoeooumens: 3aberuna Mapzapuma Bacunveena,
0.0.H., npogheccop kagheopul «Texnonozus npouseoocmea
u nepepadomKu npQeTIHERICUCOMHO600CHEaA»

[IpopekTop no Haquo-TeXHonom :
JEATENBHOCTH U ATTECTALIUK Hay IHRIES

KajpoB, A.T.H., Ipodeccop Panuenko C.1O.

Pucynok b.4 — Ceprudukar yuactHuka Bo BecepoccuiickoM KOHKypce HayuHbIX padoT
«IIpuopuTeTsl 1 Hay4HOE O0ECIIeYeHrE TOCYJaPCTBEHHOM MOJIUTUKH 30POBOTO
nutanusg B Poccumny, 2022 ., r. Open
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b.5 Jlumiom | crenenu 3a nodeny B MexxayHapOAHOM CMOTP-KOHKYPCE JTYUIINX
WHHOBAITMOHHBIX pa3padoTok, 2022 r., r. Boarorpan

MexAyHapoAHas Hay4YHO-NPaKTHYecKan KoHdepeHnHA
«MHHOBALIHOHHBIE NOAXO0/Abl K PA3BBUTHIO
YCTOWYHMBbBIX ATPAPHO-MTHILEBBLIX CHCTEM»

10 mionn 2022 .

I cTeneHHu
HAMPAXOAETCA

noGeguTenb MexIyHAPOAHOI0 CMOTPa-KOHKYpCa
Jiyq9ImHX HHHOBAIHOHHBIX pa3paboTok

®I'BOY BO «Caparoscknii AY nm. H.M. BaBuiaosa»

3a pazpabomky mexunonozuu ona
ouemuuecKkoil u neyebHo-

npogunakmuueckoil npodykyuu

Ha 0CHOB€E PeZUOHAILHOZO CbIPbA

(Puicmyxamberosa I'.E., Ymakosa JO.B.,
Hypranunesa B.M., Caykenosa M.M., 3a6eanna M.B.,
Jleanes T.B., Kpacnos JI.B., 3103una C.C.)

AKapeMuK-ceKpeTapb OTAeNeHuA
CenbCKOXO3ANCTBEHNbIX Hayk PAH,
akapemuk PAH

peaceaaTen KOMUTETa cenbcKkoro

-4
xo3nicTea Bonrorpaackoi o6nactu d/ ',S M.B. Mopo3oBa

L. Bonrot‘pag-?zozz r

Pucynox b.5 — Jlunimom | ctenenu 3a mobeny B MexayHapoTHOM CMOTP-
KOHKYypC€ Jy4IINX HHHOBAIMOHHBIX pa3paboTok, 2022 r., r. Bonrorpan
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b.6 Jlumuom wu OpoH30Bas Medanh O HarpaxjacHWW Ha Poccuiickoi
arpoINpOMBIIIIEHHON BBICTaBKE «3010Tast oceHb» B 2022 roay npencTaBieH Ha PUCYHKE
B.10.

% J30/10TA7 OCEHb 2022

e XXIV BCEPOCCUNCKAS ATPOMPOMBILLSTEHHAS BbICTABKA

LNTJTOM

HAIPAXOAETCH
BPOH30BOW MELAJIbIO

®I'BOY BO «Caparoscknii rocy1apcrBeHHblii YHHBEPCHTET FeHETHKH,
Onorexnosorun u nuxkesepun nmenu H.U. BasuiioBay,
r. Caparos

3a paspabomxy unnosayuonnoi mexnonozuu « Konempyuposanue konoumepckux usoenui
Ha 0CHOBE NPUPOOHO20 CoIPbSL OIA NOOC, CMPAdAIOUUX YerUAKUCTI»

MWHUCTP CENTbCKOrO XO3ANCTBA

POCCUMCKOV GEAEPALIMK O.H. NATPYLLEB

Pucynoxk b.6 — Jlurmom u GpoH30Bast MeJallb 0 HarpaXaeHUU Ha Poccuiickoit
arpoINpOMBIIICHHOU BhICTaBKe «30510Tast oceHb» B 2022 rogay
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b.7 Iunom 3a 5 mecto Bo II stane Bcepoccuiickoro KoHKypca Ha Jy4IIyiO
Hay4YHYIO pabOoTy Cpe/id CTYJEHTOB, aCITUPAHTOB U MOJIOJIBIX YUCHBIX BBICIIUX y4€OHBIX
3aBeqeHnil MuHcenpxo3a Poccun B HoMmuHamu «300Texuus», 2023 r., T. MbxkeBck

f
MwuHucTepcTBO cenbckoro xo3sitcTea Poccuiickoit Oepepaumm

ﬁ yn rAy DepepanbHoe rocyaapcTeeHHoe 6lopkeTHoe

obpasoBaTenbHoe yyYpe)xaeHue Bbiclwero obpasoBaHus
«YAMypPTCKUI rocyapCTBEeHHbIV arpapHblil yHUBEPCUTET»

”

Annjiom

HATI'PAK/TAETCA
acnupanwm PTBOY BO BasuroecKuil yrusepcumem

Jeosee
Tumyp baxmuépoeuu |

3a V MecTo

60 I smane BcepoccuiicKpzo KoHKYypca

Ha AyMuLyto Hayuryio pabomy cpeou cmydermoe,
ACTUPAHTIOE U MOAOOBIX YHEHDLX 6bICULUX, yuebHbIX
3asedenuii MCX PP no JIPHO

6 HOMUHAUUY «300MeXHUs»

| Pexmop % 4 % A.A. BpauuxuH
! & x
‘ ,

ITpuxas om 11 anpeas 2023 No 742-c

v i _ Ukesck, 2023 / . ‘
R ;éh? il I8
Pucynok b.7 — Jlumiom 3a 5 mecto Bo Il atane Beepoccuiickoro KoHKypca Ha JIy4ITyro

Hay4YHYI0 paboOTy Cpeau CTYACHTOB, aCIUPAHTOB U MOJIOJIBIX YUEHBIX BBICIIMX YUCOHBIX
3aBegeHnil MuHcenbxo3a Poccnu B HoMuHAnuu «300TexHUsI», 2023 1., T. MI)KeBCk
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b.8 Jlummom yuactamka Il srama Bcepoccwiickoro KOHKypca Ha JIYYIIYIO
Hay4YHYIO paboTy Cpe/id CTYJEHTOB, aCIUPAHTOB U MOJIOJIBIX YUCHBIX BBICIIUX YICOHBIX
3aBeieHuil MuHcenbxo3a Poccun B HoMuHanmu «300Texuusy, 2023 r., r. Psa3ans

Murnucmepcmeo cenvckozo xozaucmea Poccutickou Dedepayuu

N\ Pedepanvroe zocydapcmeentoe 6100xcemnoe obpasosamensroe yupesicoenues,
A\ sbicutezo 0bpazosanus
\

\«Pasanckuii 20cy0apcmeenHblil azpomexHoN02UYecKull YHugepcume;
‘\“ umenu IT.A. Kocmeiueea»
R

N Y

\ b .

JInnjiom
YYHACTHHUKA

III 3Tana Beepocceuniickoro KOHKypca
HA JIYYIIYI0 HAYYHYI0 padoTy cpei CTYyAeHTOB, ACIIHPAHTOB
¥ MOJIOABIX YYEHBIX arpapHbIX 00pa3oBaTe/IbHbIX
U Hay4YHBbIX opranu3auuii Poccun
Homunamnus «300TexHus»

Jleosee Tumyp baxmueposuu
HAYYHBbIH PYKOBOAUTEIb

3abenuna Mapzapuma Bacunveena

®I'bOY BO CaparoBckuii FAY

Pextop ®I'BOY BO PI'ATY,
JIOKTOP TEXHUYECKHX HAYK,
npodgeccop

A.B. lllemsaxuH

TOBAPOB

Pucynox b.8 — Jlunimom yuactauka IlI stana Beepoccuiickoro koHKypca Ha JIyqInyio
Hay4HYIO pa0dOTy Cpelid CTYyICHTOB, aCTUPAHTOB M MOJIOJIBIX YUCHBIX BBICIIUX YUEOHBIX
3aBefeHnil MuHcenbxo3a Poccun B HomuHanmu «300TexHus», 2023 1., r. Psa3ans
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b.9 umiom | ctenenn B MexayHapoIHON HAyYHO-TIPAKTUYECKON KOH(EPECHIINH
«CoBpeMeHHbIE CIIOCOOBI MOBBIIEHUSI MPOAYKTUBHBIX KAYECTB CEIBCKOX035MCTBEHHBIX
JKUBOTHBIX», 2023 1., 1. CapaToB

~ MHUHHUCTEPCTBO CEJIbCKOT'O XO3SIIiICTBA P®

MUWHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA
CAPATOBCKOW OBJIACTHU

CAPATOBCKHMH I'OCYJIAPCTBEHHBI YHUBEPCUTET
IFEHETUKHW, BUOTEXHOJIOTUX U UTH)KEHEPUU UMEHMU H.H.
BABUJIOBA

JTUILJIOM

I crenenn
YYaCTHUKU MeX1yHapOAHOH HayYHO-TIPAKTHYECKOH KOH(PEPEHIMH
((COBpCMEHHLIC CHOCOGLI TMOBBIMICHUS IIPOAYKTUBHBIX KaU€CTB
CEJILCKOXO03SHCTBEHHBIX )KUBOTHBIX)

®OI'BOY BO «BaBuiIOBCKUH YHUBEPCUTET»
1.0.H., npodeccop 3adeqmna Maprapura BacnibeBHa

acnupanrt JlensieB Tumyp BaxTuéposnyu

TeMa paboThl
«/IlHHaMHKa KOMIIOHEHTOB MOJIOKA KO3 Pa3HbIX T€HOTHIIOB B 3aBHCHMOCTH
OT YHCJIA JAKTAUI»

IIpeacenarean

//, / H.JI. MopryHoBa

Pucynok b.9 — Turuiom | crenenun B MexayHapoHONH HayYHO-TIPAKTUYECKON
koH(pepeHunu «CoBpeMeHHbIE CIIOCOOBI MOBBIIIEHUS TPOAYKTUBHBIX KAueCTB
CEJIbCKOXO03SIUCTBEHHBIX KUBOTHBIX», 2023 T., r. CapatoB
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b.10 /lummom o HarpakIeHHH 30J0TOH MeAallblo B MEXIyHapOIHOM CMOTp-
KOHKYpCE JIy4IlINX HHHOBAIIMOHHBIX pa3paboTok, 8-9 utonsa 2023 r., r. Boarorpan

N /X
NG

o S vt

NGNSt

41
A x\".J.BI;i BLYNR

L
YTy

13
i Mﬂ' v

Mexaynapoanas HaygHO-TIpaKTHYecKas KOHpepeHLys,
nocssimenHas 300-aeTvo PAH
«[lepCexTMBH yCTOIMBOTO Pa3BUTHS arpapHO-IHAIEBHIX
CHCTeM Ha OCHOBE PaLOHAAbHOIO MCII0Ab30BAHMS
PerMoHaAbHBIX TeHETUIECKIX I CHIPhEBHIX PeCypCoB»

08 - 09 ynonst 2023 1., r.Boarorpag

AUTIAOM

3010TON MEAA AbIO
HATPAJKAAETCS
noGeaureabr MexaynapoaHoro CMOTpa-KOHKypca
AyYIIIX MHHOBALMOHHEIX pPa3paboTok

VAN ZANVZoNVZINV/ANS 70 QTS
aALAAR 2
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®I'BOY BO «Basunosckuii YHHBEpPCHTET»

3a unnosayuonnvlit KucromonounbI npooykm
fta Ko3bem monoke c dodasaenuem KIposar

PoicmyxamGerosa I'.E., Besornaszosa K.E., Ymakosa 10.B.,

3a6eauna M.B. 3103una C.C., Tyrywesa JI.P., lomaxuna M.,
Jleasien T.b." N N :
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Pucynok b.10 — Jlunnom o HarpaxJaeHUH 30J0TON Meaabio B MexIyHapoIHOM
CMOTP-KOHKYPCE JIyUIIUX WHHOBAIIMOHHBIX pa3paboTok, 8-9 urons 2023 r., r.
Bonrorpan
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b.11 JJumiom 3a | mecto Bo BcepoccuiickoM KOHKYpCe Hay4dHBIX paboT

«IIpuoputersl W HaydyHOE OOECIIEUYeHHE TOCYJAapPCTBEHHON IIOJUTHUKH 3JI0POBOTO
nutanus B Poccun», 2023 1., r. Open

=
OPJIOBCKUM

TOCYIOAPCTBEHHbIN
YHUBEPCUTET

nmenn WU.C. Typrenesa

MWHWUCTEPCTBO HAYKW 11 BbICLLETO OBPA30BAHIS POCCUICKOWN ®ELEPALIAN

®efiepanbHoe rocyAapCTBEHHOE GIOKETHOE 06PA30BATENLHOE Y4PEXABHNE BbICLIEr0 06Pa30BaHMA
«OPNOBCKW rOCYAAPCTBEHHbIN YHUBEPCUTET
umenu W.C. TYPTEHEBA»

JTUITJIOM

3a I MecToO

6 KOHKypCe Hay4HbIX padom
«lIpuopumemst u nayunoe obecneuenue
20Cy0apcmeeHol ROJAUMUKU 300p06020 numanus ¢ Poccuu»

nazpaxqcoaemces

JIEJAEB THMYP BAXTHEPOBHY

DI'bOY BO «Capamoeckuit 20¢yoapcmeeHHbl i
YHusepcumem 2eHemuKu, OUOMeEexXHo102un
u unycenepuu umenu H.H. Basunosay

6 cexyuu «”HHOG(II{H()HHMB mMexXHoI02UU, CO6PEMEHHDIE
cnocoosl yayuuienusa kauecmed U nOGvlleHUn numeeoﬁ
UEeHHocmu npodykmos nuUmMmaHus»

nayunslit pykosooumeis: 3a0eauna Mapzapuma Bacunveena,
o.m.n., npoeccop kagpedpot « Texnonozus npoussoocmea

U nepepacomK NPOOYKUUU HEUL
@I'bOY BO «Capamosckuii 2ggidirpen

)
Qe

MHO600CHEA»

Panuenko C.1O.

Pucynok b.11 — /Tunimom 3a | Mecto Bo Becepoccuiickom KOHKYpCe HayYHBIX
pabot «IIproputeTh 1 HaydHOE 0OEcIeueHre TOCYAAPCTBEHHOM MOTUTHKH 3/I0POBOTO
nutanus B Poccuny», 2023 1., r. Open



