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MOPIBHSIJIBHUAM AHAJII3 AMIHOKHCJIOTHOT'O CKJIATY
TA BIOJIOI'TYHOI IIIHHOCTI BIKIB MOJIOKA KOPIB
YU CTOIMOPOIHMUX MOPIJ TA iX IOMICEM

IpoananizoBaHo 6i0JIOTIYHY IIHHICTE MOJIOYHOTO OiIKa y KpOCOPEIHUX KOPIB MOPIBHSHO 3 YHCTONOPOJIHUMH aHAIOTa-
MH. JlOCIIJDKEHHSI IPOBOJMIN Ha KOPOBAaX YKpaiHCHKOI YOPHO-psi00i MOJOYHOI MOPOJM Ta MOMICSX HMEPIIOro HMOKOTiHHS,
OTPHUMAaHHX Yy Pe3yJbTaTi CXpellyBaHHs 31 MBINBKOIO MOPOJIOIO, @ TAKOXK Ha TEIHIIX YKPaiHCHKOI 4epBOHO-psi00i MOIOYHOT
MOPOJIU Ta MOMICSX NEPIIOTO MOKOJTIHHS, OTPHMAHUX 32 CXPEILyBaHHS YKPaTHCHKOT 4epBOHO-PsI00T MOJIOUHOT 3 MOHOCIBSIPA-
CBHKOIO IIOPO/I010. BeraHoBIIEHO, 110 MOJIOYHUIT O1I0K KOpiB-oMiceil Bin3Ha4yaBcst OLIbII 30a1aHCOBAaHMM CKJIAJIOM He3aMiH-
nux aminokucinot (H3AK) ta Ginbln CipusSTAMBAM CIIiBBiJHOLICHHSM /IS epepoOKu. 3a aHaji3y BMICTY OKPEMUX HE3aMiH-
HHUX aMiHOKHCIJIOT y MOJIOLI KOPiB JOCII/DKYBaHHX MOPIiJ 3'sICyBay, M0 HailOLIbIIO abCOMIOTHOIO KINBKICTIO XapaKTepu3y-
eTbest seitnmH (9,22-9,87 1/100 T Oinka Monoka); dheHinanania+Tupo3uH (9,04-9,75 r/100 T 6inka Monoka) i mizuH (5,81—
6,73 1/100 r Oinka MoJioKa), a MiHIMaIbHOIO — MeTioHiH+ImMceTuH (3,32-3,88 1/100 r Oinka mMosoka). Jliust Oika MoJioka
KOPiB YKpaiHCHKOI YOPHO-PsI00i HOPOAX HEPILIOIO JTIMITYIOUOK aMiHOKHCIIOTO OYB BalliH, YMICT SIKOT'O CTaHOBUB 97,2 % Bix
iX BENMYMHHU 32 IIKAJIOK aJeKBaTHOCTI B «iJICAIbHOMY OUIKY», a JAPYTHMH JIMITYFOUMMH aMiHOKHCIOTaMH OyIH MeTio-
HIH+IHCTHH, CKOP SIKUX CTaHOBUB 94,8 %. Y Mono4HOMY OiJIKY HOMICHHX KODiB HE BHSBICHO aMiHOKHCIIOT, CKOp SKUX OYyB
ment sk 100 %, To6To BMmicT koxuoi H3AK BinmosinaB Bumoram noTpeb JOJUHU B eTaIOHHOMY OiKy. Biosjoriuna min-
HiCTB OlJIKa MOJIOKA y KPOCOpeHUX KOPiB Oya Jenio BHUIIO, HIK y YUCTONOpoAHUX. MooyHuit 6110k KOpiB HOCHiIKyBa-
HUX HOPiJl HE MIiCTHTh aMiHOKHCIIOT, CIiBBiJHOLICHHS KX MEHIIE ONTHMAIbHOTO, IOPIBHIHO 3 aMiHOKHCIOTHOIO (hOpMy-
JIOKO BiIOBiAHOCTI TOTpeOam noanHu. HalkpamyM 3a aMiHOKUCIOTHUM CKJIaJ0M Ta 010JIOTIYHOK MIiHHICTIO OUIKIB OyIo
MOJIOKO YEPBOHO-PSIONX 1 MOHOCTBSPACHKUX IMOMICEH.
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I[MocranoBka mpo0JjieMH Ta aHAJTI3 OCTAHHIX MOCHiIKeHb. Brcokuili moTeHmian BUpOOHHUIITBA
MOJIOKa Ta A0OPi aAanTHBHI 03HAKHM KOPIiB TOJIIITHHCHKOI TOPOIH CIIPUSIIH ii TIOIMTUPEHHIO ¥ 6araThox
yacTuHax cBity [1, 2, 3, 4]. [Ipu upomy ceneKioHepr 4acTo irHOpyBail (PYHKIIOHAIBHI O3HAKU TOJI-
IITHHIB, [0 MPU3BEJIO JIO MOAABIIOT0 3HWKCHHS MPOAYKTUBHOCTI Y MMOBHOBIKOBHUX KOPIB, MOTipIIICH-
HS CTaHy 3J0pOB’sl, OT)KE, JOJJATKOBUX BUTPAT HA BETEPHHAPHI 3aXOM, MPOOIEM 3 BIITBOPCHHSIM Ta
TPUBAJIICTIO TOCTIOJIAPCHKOTO BHKOPHUCTAHHS (IOBTOBIYHICTIO) B ITLIOMY T0 Tmopomi [5, 6, 7]. Bee me
HIBEJIIOE MPOYKTHBHI IIEPEBary TONIITHHCHKOT TOPOTH.

Huni 3pocTae iHTepec 10 KpOCOPUIAMHTY 3aBISKH MOKPAIICHHIO (PYHKITIOHATLHOTO CTaHy ITOMIC-
HUX KOPIB Ta CKJIaly KOMIOHEHTIB Mojioka [9, 10, 11]. Iumm acmekTH, Taki K MPUAATHICTH MOJIOKA 10
BUPOOHUIITBA IMEBHUX BUIIB MPOAYKINi 1 CTIHKICTh JJO META0ONIYHUX Ta HE3apa3HUX XBOPOO, TAKOK
BILTHBAIOTh HA TE, 1[0 [[LOMY HANPSMY PO3BEICHHS Jeaali OibIIe BiJIaloTh MepeBary y po3BUHYTUX
KpaiHax cBiTy[2, 4].

JocnimxeHHsIME 3apyOi’KHUX BUEHUX BCTAHOBJICHO, IO Y KPOCOPEIHUX TBApPUH IMEPIIOTO MOKO-
JHHA 3HAYHO HOMIMIIMIKCH TaKi (yHKIIOHAJIbHI 03HAKH SIK MPOIYKTUBHE JOBTOMITTA, SIKICHUH CKIIaa
MOJIOKa, TIOKa3HUKHU BiITBOPEHHS [5, 6].

Haii6inpi po3moBCIoKEHNME TTOPOAAMH, SIKUX BUKOPHUCTOBYIOTB JJIs TIOKPAILIEHHS BiITBOPEHHS, 10~
BTOJIITTS Ta SIKICHOTO cKiany Monoka y CIIIA, e mBinpKa, prepcelichka, MOHOCBSAP/ICHKA Ta alpIIPCh-
Ka, a y KpaiHax €Bporelicekoro Coro3y — IBeICbKa, HOpBe3bKa Ta JaHChKa YepBOHi mopoau [1, 2].

UucenpHI JOCITIHKECHHS MATBEP/KYIOTH BIUIMB TTOPOIU HA BMICT TTOKHUBHUX PEUYOBHUH y MOJIOII
[12, 13]. Pi3HsATBCA MOPOAM KOPIB 1 32 TEXHOJOTIYHUMH BIACTHBOCTSIMH MOJIOKA, TAKUMH SIK TPHBa-
JCTh CHYY>KHOTO 3C1IaHHS, PO3MIp 1 KUIBKICTD KUPOBUX KYJIBOK, Pi3HI KOHCTAHTH MOJIOYHOTO JKHUPY
1 ckmag tioro ¢pakmiit [14, 15, 16]. Taki BaxIuBiI TOKAa3HUKH SK OITKOBICTH 1 CHUIYKHE 3CiTaHHS,
SIKICTh CHYIY)KHOTO 3TYCTKY, BU3HAUAIOTLCA HacamIepea Mopoaoro 1 mopoaHicTio kopis [17, 18, 19,
20]. 3anexHO BiJl CKJIaMy 1 TEXHOJOTIYHUX BIACTHBOCTEH, MOJIOKO KOPIB Pi3HUX MOPif JOLIIBHO
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BUKOPUCTOBYBATH Ha BUPOOHHIITBO Pi3HUX MPOIYKTIB: CHPY, Macja ado sIK MIIBHOMOJOYHHUH TIPO-
oykt [21, 22, 23].

MeTtoro pociixzkennsi Oyno nMpoaHaizyBaTH aMiHOKUCIIOTHUH CKiIad Ta 0i0JOTiYHY LiHHICTH MO-
JIOYHOTO OiTKa y KpOCOpETHUX KOPiB IMTOPIBHSIHO 3 YHCTOTIOPOTHUMH aHAJIOTaAMHU.

Marepian i meronn gocaimxkenns. Jlocmimkenas nposogmm y CTOB OIl «MwuxaiimiBcbke»
c. MuxaiiniBka BiHHUIIbKOTO paiioHy BiHHHIIEKOT 00JIaCTi HA KOpPOBaX yKpaiHCHKOI YOPHO-PSA001 MO-
JIOYHOI IMTOPOJIU Ta MOMICSAX TIEPIIOTO MOKOIHHS, OTPUMAHUX Y pe3yibTaTi CXpelTyBaHHS 3 IIBIITLKOIO
nopozoto, Ta y TOB «A3zopens» ¢. MyxiBui HemupiBcskoro paiiony BiHHHIIEKOT 0051acTi Ha KOpoBax
YKpaiHCbKO1 4YEpBOHO-PI00i MOJIOYHOI MOPOAM Ta IMOMICSX IEPIIOro IMOKONIHHS, OTPUMAHHUX IIPH
CXpenryBaHHI YKPaiHCHKOI YepBOHO-PS001 MOJIOYHOT 3 MOHOCHBSIPACHKOI0 mopoaoro. Y CTOB «Mu-
XalTiBChKE» 3aCTOCOBYIOThH MPHB’ A3HO-CTIMIIOBY CUCTEMY YTPHUMaHHS B 3MMOBHH Ta Oe3NpUB’SI3HY 3
YTPUMaHHSIM Ha BUTYJIHHO-KOPMOBHUX MaWIaHIMKaX Y BECHAHO-OCiHHIN mepiogn. Y TOB «A3zopenn»
3aCTOCOBYIOTH O€3MpUB’sI3HE YTPUMAHHS 3 BUKOPUCTAHHSIM IITHOOKOT JOBrOHE3MIHIOBAHOI ITiACTHIIKH.
B 060x rocrnogapcTBax 0yi0 chOpMOBaHO IO [BI IPYIH YUCTOINOPOIHUX Ta IMOMICHUX KOPiB-aHAJIOTiB
3 gucenbHicTio 10 roiB y koxHiH (n=10).

B 0060x rocmogapcTBax 3aCTOCOBYIOTH OJHOTHITHY LIJIOPiYHY TOAIBIIIO KOPIiB MOBHOPALiOHHUMH
KopMOCyMimaMu. PiBeHb TOJIBIII JOCTATHHO BUCOKWH: TBAPHHM CIIOKHBAIOTH mojieHHO 21,4-21,8 kT
CyX0i pEYOBUHH, CHEPreTHYHA I[IHHICTH CHOXHUTHX KOpMiB ckiagae 211-220 MJIx, KOHIICHTpaIlis
eneprii B 1 xr cyxoi pewoBunu — 10,3-10,4 M/Ix.

AMIHOKHMCIIOTHHH CKJIaj OUTKIB MOJIOKa KOPiB JOCTIHKYBAaHHUX MTOPiT BU3HAYAIH Y TTEPi0T PO3I0I0
(aa 60—70-i1 menp nakramii). OUiHKY IPOBOIWIHN B JlepkaBHOMY HayKOBO-IOCHTiTHOMY KOHTPOJIbHOMY
[HCTUTYTI BeTEpHHAPHUX TIpENapaTiB Ta KOPMOBUX 100aBOK (M. JIbBIB) METOIOM KaUISIPHOTO €IIEKT-
podopesy 3 BUKOPUCTaHHIM CUCTEMH KamisipHOTo enekTpodopesy «Kamenb-105/105M» (Ykpaina).

Awminokuciotauii ckop (AKC, %) momnouHoro 0ifika po3paxoBYBajH 3a MPOLEHTHUM CITiBBiIHO-
meHHIM kKokHOi 3 H3AK B 61Ky MOJIOKa 110 BiTHOIIICHHIO JI0 i1 BMICTY B «iJIeaTbHOMY» OLITKY (eTa-
JIOH — O1JIOK KypsI90To SHI).

Biosoriuny MOBHOIIHHICTE OijIKa MOJIOKA BH3HAYAIH 3a CKOPHUTOBAHUM 3a jJimiTyrounmu AK koe-
¢inierTom 3acBoroBanocTi (PDCAAS), pekoMEHIOBaHUM JTsI OI[iHIOBaHHS SKOCTI OLIKIB 00’ €THAHOO
ekcneptHoto pagoro FAO/WHO [24, 25].

[Tig gac obuncnenast PDCAAS (Protein Digestibility Corrected Amino Acid Score), ckopuroa-
HOTO 3a JIIMITYIOUOI0 aMiHOKMCIIOTOIO 3 ypaxXyBaHHSAM MepeTpaBHOCTI MoouHoro Oinka (95 %) i aga-
MITOBAHOTO JI0 TTOTPed TOPOCIIOi JTIOAMHN, BUKOPUCTOBYBAIIN (OPMYITY:

PDCAAS, % =ML JI.iMiTyIO‘IO'l' AK B.l r OiTKa MOIIOKA 1 . (),
mr Tiel )k AK B 1 r "igeanbHoro" 6iaka

e PDCAAS - aminokucnoruuit CKOP, ckopuroBanuii 3a 1iMiTYI049010 aMiHOKHCIIOTOIO;
KIT - koedinient neperpaBHocTi Oinka (95 %).

AMIHOKUCTIOTHY (opMyITy (aMiHOTpaMy) JOCITIDKYBaHHUX 3pa3KiB MOJIOKa, IO BioOpaxae onTuMaib-
Hi CITIBBiIHOIICHHS] MK HE3aMiHHMMH aMiHOKHCJIOTaMH, TIOPIBHIOBAIM 3a ii €TAIOHHUMH 3pa3KaMu (3a
METIOHIHOM + IIMCTHHOM) J0 eTaIOHHMX moTped moauan (3a manumu FAO/WHO/UNO Expert
Consultation, 1991) i no «ineampHOrO OiKa» Kypstdoro st (3a maummu WHO/FAO Techical Report,
1973). [1oOynoBy aMiHOKHCIIOTHOI (popMyITH IPOBOAMIIH 32 MeToAoM [lokpoBchkoro [26].

PesyabTaT I0CTiIKeHHsI. 32 aHATI3Y BMICTY OKPEMHUX HE3aMIHHMX aMiHOKHCIIOT y MOJIOIMI KOpiB
JOCTIDKYBaHUX TTOpia 3°sicyBaym (Tabm. 1), 10 HaWOUTBIIOI a0COMIOTHOIO KUTBKICTIO XapaKTepH3y€EThCs
nevituH (9,22-9,87 1/100 T Oinka Monoka); dheHinananiH+tupo3ud (9,04-9,75 1/100 r Oinka Moioka) i
mi3uH (5,81-6,73 1/100 r OlIKka MOJIOKa), a MIHIMAJILHOIO — MeTioHIH+IucTHH (3,32-3,88 1/100 r Olaka
MOJIOKQ).

Y Moromi KpocOpeaHHX KOPIB criocTepiraiy aemo Bumli nokasnuku Bmicty H3AK y 100 r moio-
yHOro Oiuka. Bmict apomarnuHux KUCIOT ((eHiNIagaHiHy 1 TUPO3UHY), IO BIUIMBAIOTh Ha CMaKOBI
SIKOCT1 MOJI0Ka, Oyim Ha piBHI 9,04-9,75 1/100 T Ginka.

Cepen 3aMiHHUX aMiHOKHCIIOT HaWOLIBIINK YMICT MaJli TIIFOTaMiHOBa kuciota — 18,62—-19,03 ta
mpoid — 8,04-9,18 r/100 r MoJioKka, a HAHMEHIIUI — ajaHiH, SKUH Hajae cuenu(iuHoro CMaKky CUpo-
BUHI y mporieci cupoBapinusg, — 3,83-4,01 /100 T momnoxka.

Sk Bimomo, B 100 T Ginka BHCOKO1 6iooridHOi mMiHHOCTI KimbKicTh H3AK Mae OyTy He MEHII K
40 r. B anamizoBaHOMY MOJIOI YHCTOIIOPOAHUX YOPHO-PSIOUX Ta YOPHO-PSIOUX MOMiCEH 31 MIBIIIBKOIO
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MOPOJI0I0 1ieH MoKa3HUK cTaHOBUB 43,41 Tta 44,76 T, a y 4YepBOHO-PAOMX Ta YEPBOHO-PAOKX MOMICEH 3
MOHOETBAPACHKOI0 mopoaoro — 41,08 ta 43,65 r BiAMOBITHO.

Tabnuis 1 —~AMiHOKHCIOTHHIE cKiIa] 6ika Mos1oka KopiB pisHux nopin, r/100 r 6inxa

IMopona, HopoaHiCTH
.Ha3Ba YkpalHcbKa YOpHO-psiba 72 pr.aTHCLKOi ‘fopo- VYkpaiHCbKa 4epBOHO- 72 pranI ekl HCPBOHO-

aMIHOKHUCIIOT ps601 MonouHof Ta V2 psA601 MoJI0UHO]I Ta

MOJIOYHA . " psiba MonouHa L ..

HIBII[BKOT /2 MOHOETIBAPACHKOT

Hesaminni aminokucioru, (H3AK)
Lys 6,58 6,73 5,81 6,34
Met+Cys 3,32 3,71 3,38 3,88
Thr 4,50 4,54 4,06 4,40
Val 4,86 5,28 5,29 5,77
Leu 9,87 9,83 9,22 9,53
Ile 4,85 4,92 4,28 4,35
Phe+Tyr 9,43 9,75 9,04 9,38
3aminni aminokucioru (3AK)

Pro 8,04 8,26 9,18 8,83
Ser 5,78 5,65 5,33 5,50
Ala 3,83 4,01 3,94 397
Gly 2,08 2,13 2,42 2,37
His * 2,93 3,00 2,75 2,89
Arg * 3,48 3,52 3,54 3,55
Asp 5,63 5,72 5,59 5,66
Glu 18,62 18,80 19,03 18,94

IIpumirtka:* — gactkoBo HeamiHHi AK, a60 He3aMiHHI UIs JUTAYOTO XapuyBaHHI

Awminokucnotauii ckop (AKC,%) momounoro 0ifika, 00YMCICHUN 3a MPOLEHTHUM CITiBBiTHOIIICH-
HaM kKoxHOI 3 H3AK B 611Ky MOJIOKa 110 BITHOIIICHHIO [0 ii BMICTY B «iJ€aTbHOMY» OUIKY, HABEICHO
B Ta0mIy 2.

Tabmuns 2 — AMiHOKHCIOTHHI cKop 6ijKka MoJ10Ka, %

ITopona, mopoaHicTh
Hassa amiHOKHCTOT VYkpaiHcbka YOpHO- 72 YKPaIHChKol Hop- VYkpaiHCcbKa 4epBo- 72 YKPaIHCLKol HcpBo-
pAGA MOTOTHA Ho-psi601 MOII0YHOI HO-pA6a MOIOUHA HO-ps100i MOJIOYHOT Ta
Ta ¥2 mBIbKOL 12 MOHOEIBSPICHKOT

Lys 119,6 122,3 105,6 1152
Met+Cys 94.8 106,0 96,5 110,8
Thr 112,6 113,5 101,4 110,0
Val 97,2 105,6 105,8 1154
Leu 141,0 140,4 131,7 136,1
Ile 121,2 123,0 107,0 108.,7
Phe+Tyr 157,1 162,5 150,6 156,3
Koeoiuient BigmMiHHOCTI
aMiHOKHCJIOTHOTO CKOPY 29,5 18,85 17,58 11,45
(KBAC)
Biomoriuga miHHICTE OLIKIB,
% (BII) 70,45 81,15 82,42 88,55

Amnanizytoun AKC 6inkiB MOJIOKa, KpiM BU3HAUYEHHS HAATUIIKOBHUX cKopiB AK, oniHIOBanu Takox
HASBHICTH JIIMITYFOUHUX aMiHOKHUCIIOT, CKOp sAKHUX OyB HikuuM 100 %.

Jlyis Giyika MOJIOKA KOPIB YKPaiHChKOI YOPHO-PsI00T IIOPOIU MEPIIOIO JTIMITYIOY0K0 aMiHOKHCIOTOH
(PDCAAS min;) OyB BaJliH,yMICT SKOTO cTaHOBHB 97,2 % Bij iX BEJIMUMHU 32 IIKAJIOK aJICKBATHOCTI
B «ijeanbHOMY OinKy». IHmmmu mimityrounmu aminokucioramu (PDCAAS min,) Oymu metio-
HIH+ITUCTHH, CKOP SKUX CTaHOBUB 94,8 %. Y MoI0YHOMY OUIKY ITOMICHHX KOpIB 31 IMIBIIBKOIO TTOPO-
JIOX0 HE BUSBJICHO aMiHOKHCIIOT, CKop sikux 0yB MeHIre 100 %, To6To BMmicT koxxHOI H3AK Biamosinas
BUMOTaM HOTpeO JIOJUHM B €TaJOHHOMY OinKy. HalOinem HaummkoBuMu Oynu (eHinaganid + TH-
po3uH — 162,5 ta mizun — 122,3 %.

[omo ckiamy Oiika MOJIOKAa KOPIB YKPaiHCHKOI YepPBOHO-PSIO0T HOPO/IH, JIMITYFOUUMUA aMiHOKHCIIO-
tamu (PDCAAS min,) Oy METIOHIH+IMCTHH — 96,5 % Bil BMICTY B «iJjealIbHOMY>» OUIKY. AMiHOKHCIIO-
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THUH cKop KoxkHOI 13 H3AK 0Gika momMicHUX KOpiB 3 MOHOEIBAPACHKOIO Topo1oto OyB BummM 3a 100 %,
NP bOMY HalOLIbII HaJTUIIKOBUMH OyH eHiNanaHiH+Tupo3uH — 162,5 ta neiuun — 140,4 %.

Jus ouinroBanHs Oionoriunoi miHHOCTI (BL]) OiNKIB BUKOPUCTOBYBAIM KOCS(IIEHT BiAMIHHOCTI
aminokucioTHoro ckopy (KBAC). Uum MeHIe Horo BeIMYWHA, THM BHINA SKICTh Oinka. Bcranorie-
HO, 0 y kpocOpeanux kopiB 3HaueHHS KBAC i b1 Mosnounoro 0inka Oyiu BUII TOPIBHSHO 3 YHUCTO-
TTOPOIHUMH aHajoraMu. Halfkpalli MoKa3HUKH CIIOCTEPIraan y TIOMiced 4epBOHO-PSIOMX KOPIB 3 MOH-
OCIBSIPICHKIMH.

st 3’ sicyBaHHs onTUManbHUX cmiBBigHOmeHs H3AK Oinka Moj0ka KOpiB HOCTIIKYBaHUX MOPi
iX yMiCTy TOPIBHIOBAJIM 3 aMiHOTPaMOIO CTaHAapTHOI (OpMH (3a METIOHIH + IUCTUH) «i/I€aTLHOTO»
OiIKa KypsiaoTo SHUTIS.

[NopiBHSHHS 3 aMIHOTPAMOKO «iJICATLHOTO OLITKa» MOKAa3aio, M0 MOJIOKO KOPIB JOCIiIKYBAHUX MTOPIJT
HE MICTUTh aMIHOKHCJIOT, CIIBBIIHOIIIEHHS AKX MEHIIIE onTUMabHOro (Tadi. 3). Haibmmk4uoro 10 «iae-
ampHOD» (32 FAO/WHO) 6ynma amiHorpamMa MOJIOYHOTO OiIKa KOpiB-TIOMicel 4epBOHO-psA00i mopoan 3
MOHOETBAPICHKOI0, & MAKCUMaJIbHI BiIMIHHOCTI crioctepiranu B AK ¢opmyni Oitka Mooka 9opHO-psIONx
kopiB. AK dopmynu 6iKiB MOOKa YOpHO-PAOMX TOMICEH 31 MIBILBKOIO TIOPOAOIO Ta YEPBOHO-PSONX 3a-
M| IIPOMDKHI TIO3HUITIT (3 HE3HAYHOIO TTIePEBArol0 YOPHO-PSIOHX IToMicei).

Tabmuns 3 — AMiHOKHCI0THA JOPMYJIa MOJIOKA KOPiB Pi3HAX MOPiJ 32 MeTiOHIHOM+IHUCTHTOM (BIJIIOBITHO 70 TOTPEO

JTFOJTMHHA)
«Ineanphuii» 6i10kK (0inok Kypstuoro siis), FAO/WHO (2013 p.)
Iopoa, IOpOJIHICT Met+Cys Lys Thr Val Leu Ile Phe+Tyr

1,0 1,57 1,14 1,43 2,00 1,14 1,71
Ykpaincpka 4opHO-psiba 1,0 1,98 1,36 1,46 2,97 1,46 2,84
14 ykpalHChKOi 4opHO-ps00i Ta %2 mBi- 1.0 1.81 1.23 1.43 265 1.32 262
EKOT > , , , , > ,
YkpaiHchka 4epBOHO-psiOa 1,0 1,72 1,20 1,57 2,72 1,26 2,67
14 yKpalHCHKOT 4epBOHO-PsI001 MOJIOY- 1.0 1.64 115 1.49 2.46 1.16 241
HOi Ta %2 MOHOETBIPICHKOT ’ ’ ’ ’ ’ ’ ’

Haii0inpmmii HanMipHUE BMICT MO BiHOWIECHHIO A0 CTaHAAPTY BiAMIYECHO 3a JICHIIMHOM i CYyMOIO
(dheHiana"id + THPO3WH B MOJIOII BCIX AOCIIIKYBAHUX TIOPIJ.

BucnoBku. BcranoBneHo, 110 MOJIOYHUH OLTOK KOpIB-TTOMicel BUPI3HIBCS OLTBIN 30a1aHCOBAaHIM
cximagoM H3AK. Bionoriyna niHHicTs Oiflka MOJIOKa y KpocOpenHUX KopiB Oyia A€o BUIIOK, HIX Y
YUCTOMIOPOIHUX. MOJIOUHHMIA O1TOK KOPIB MOCTIDKYBAaHUX IOPiM HE MICTHTh aMIHOKHCIIOT, CIIBBiI-
HOIICHHS SIKUX MEHIIE ONTHMAJBLHOTO JJIs MOoTped moauHu. Halikpammm 3a sKiCHUM Ta OlTKOBUM
CKJIa710M OyJI0 MOJIOKO YEPBOHO-PSIONX 1 MOHOENBAPICHKUX TMOMiceH.

CITMCOK JIITEPATYPH

1. Bopm O., Py6an C. InTeHCHBHICTH BUPOILIYBAaHHS KPOCOpPETHNX TENUIb 3a PI3HUX TEXHOJOTiH yrpuMmaHHS. BicHuK
IMonraBcrkoi nepxxaBHOI arpapHoi akagemii. 2017. Bum. 4. C. 63-66.

2. KpocOpuauHr siK €JIeMEHT BHCOKONPOAYKTHBHOro MosiouHoro ckorapcrBa / C.lO. Pyban ta in. Bionoris TBapuH.
2016. Tom 18. Bum. 2. C. 94-104.

3. CyuacHi TexHosoril BUpOOHHITBAa MOJIOKA (OCOOIMBOCTI eKCILTyaTallil, TEXHOJIOT1YHI PillIeHHs, €CKi3Hi MpoeKTH) /
C.1O. PyGan Ta in. Xapkis, 2017. 172 c.

4. Inbreding and Crossbreeding parameters for production and fertility traits in Holstein, Montbeliearde and Normande
cows / C. Dezetter et al.Journal of Dairy Science. 2015. Vol. 98. P. 4904-4913. Doi:https://doi.org/10.3168/jds.2014-8386

5. Ferris C.P., Heins B.J., Buckley F. Crossbreeding in Dairy Cattle: Pros and Cons.WCDS Advances in Dairy
Technology. 2014. Vol. 26. P. 223-243.

6. Heins B.J., Hansen L.B. Short communication: Fertility, somatic cell score, and production of Normande x Holstein,
Montbéliarde x Holstein, and Scandinavian Red x Holstein crossbreds versus pure Holsteins during their first 5 lactations.
Journal of Dairy Science. 2012. Vol.95. P. 918-924. Doi:https://doi.org/10.3168/jds.2011-4523.

7. Heins B.J., Hansen L.B., De Vries A. Survival, lifetime production, and profitability of crossbreds of Holstein with
Normande, Montbéliarde, and Scandinavian Red compared to pure Holstein cows. Journal of Dairy Science. 2012. Vol. 95.
P. 1011-1021. Doi:https://doi.org/10.3168/jds.2011-4525.

8. Influence of low temperatures on behavior, productivity and bioenergy parameters of dairy cows kept in cubicle stalls
and deep litter system /O.0. Borshch et al. Ukrainian Journal of Ecology. 2017. Vol. 7 Ne (3). P. 73-77. Doi:https://doi.org/
10.15421/2017_51

9. Influence of various litter materials and premises characteristics on the comfort and behavior of cows /0.0. Borshch
et al. Ukrainian Journal of Ecology. 2017. Vol. 7 Ne (4). P.529-535. Doi:https://doi.org/10.15421/2017_156

46



ISSN 2310-9289 TexHoorist BAPOOHHUIITBA 1 TIEPEPOOKH MPOAYKIIii TBapUHHHUIITBA, 172019

10. Ominka ruremMiHHOT IiHHOCTI OyraiB-mmigHUKIB MonoyHux mopix / B.O. Jlanmmu Ta iH. 30ipHMK HayKOBHX Ipailb
BHAY. Cep. «Texnomnoris BUpoOHHIITBA 1 IepepoOKH MpoayKiii TBapuHHUITBa». 2016.Ne 2 (126). C. 110-116.

11. bopuy O.O., Bopur O.B. BrumB pi3uux BapiaHTiB 0e3NpHUB’SI3HOIO yTPUMAaHHS KOPIB Ha BHUTpPATH OOMiH-
HOT eHepril B Hepioa HU3bKOTEMIIEPAaTypHOro HaBaHTaxeHHs . HaykoBo-texHiunuii 6tonerens ITHAAH. 2017. Ne 117.
C. 7-14.

12. Mazhitova A.T., Kulmyrzaev A.A. (2016). Determination of amino acid profile of mare milk produced in the
highlands of the Kyrgyz Republic during the milking season. Journal of Dairy Science.2016. Vol. 99 Ne (4). P. 2480-2487.
Doi:https://doi.org/10.3168/jds.2015-9717

13. Amino Acid and Fatty Acid Profile of the Mare’s Milk Produced on Suusamyr Pastures of the Kyrgyz Republic
During Lactation Period. A.T. Mazhitova et al. Procedia — Social and Behavioral Sciences. 2015. Vol. 195. P. 2683-2688.
Doi:https://doi.org/10.1016/j.sbspro.2015.06.479

14. Chemical Composition, Nitrogen Fractions and Amino Acids Profile of Milk from Different Animal Species / S. Rafiq et al.
Asian-Australasian Journal of Animal Sciences. 2016. Vol 29. Ne (7). P.1022-1028. Doi:https://doi.org/10.5713/ajas.15.0452

15. Sabahelkheir M.K., Faten M.M., Hassan A.A. Amino acid composition of human and animal's milk (camel, cow,
sheep and goat). ARPN Journal of Science and Technology. 2012. Vol. 2. Ne (2). P. 32-34.

16. Amino acid and mineral composition of milk from local Ukrainian cows and their crossbreedings with Brown Swiss
and Montbeliarde breeds / A.A. Borshch et al. Journal of the Indonesian Tropical Animal Agriculture. 2018. Vol. 43. Ne (3).
P. 238-246 Doi:https://doi.org/10.14710/jitaa.43.3.238-246

17. Consumption of raw or heated milk from different species: An evaluation of the nutritional and potential health
benefits / W.L. Claeys et al. Food Control. 2014. Vol. 42. P.188-201.Doi:https://doi.org/10.1016/j.foodcont.2014.01.045

18. Ghassemi N.J., Kim B.W., Lee B.H. Coat and hair color: hair cortisol and serotonin levels in lactating Holstein cows
under heat stress conditions. Animal Science. 2017. Vol. 88.Ne (1). P. 190-194. Doi:https://doi.org/10.1111/asj.12662.

19. Guetouache M., Guessas B., Medjekal S. Composition and Nutritional value of raw milk. Biological Sciences and
Pharmaceutical Research. 2014. Vol. 2. Ne (10). P. 115-122.Doi:https://doi.org/10.15739/ibspr.005

20. Fatty acid composition, vitamin A content and oxidative stability of milk in China / K. Liang et al. Journal of Applied
Animal Research. 2018. Vol. 46. Ne (1). P. 566-571.Doi:https://doi.org/10.1080/09712119.2017.1360186

21. A Comparison of Milk Protein, Amino Acid and Fatty Acid Profiles of River Buffalo and Their F1 and F2 Hybrids
with Swamp Buffalo in China / D.X. Ren et al. Pakistan Journal of Zoology. 2015. Vol. 47.Ne (5). P. 1459-1465.

22. Amino acid asparagine intake through milk enriched with supplements / S. Stojanovska et al. Journal of Microbiology,
Biotechnology and Food Science. 2018. Vol. 7 Ne (4). P. 392-394. Doi:https://doi.org/10.15414/jmbfs.2018.7.4.392-394

23. Comparison of milk samples collected from some buffalo breeds and crossbreeds in China / Q. Sun et al. Dairy
Science of Technology. 2014. Vol. 94. Ne (4). P. 387-395.Doi:https://doi.org/10.1007/s13594-013-0159-9

24. FAO. Dietary protein quality evaluation in human nutrition: Report of an FAO ExpertConsultation. Rome, Italy.
2013. 66 p.

25. Schaafsma G. The protein digestibility corrected amino acid score (PDCAAS) — A consent for describing protein
quality in foods and food ingredients: A critical review.Journal of AOAC International. 2005.Vol.88. Ne (3). P. 988-994.

26. IToxposckuii A. A. Hayka o nutanun, 3agaun u Metozasl. Mocksa. IOJINYB, 1977. 34 c.

REFERENCES

1. Borshh, O., Ruban, S. (2017). Intensy vnist' vy roshhuvannya krosbredny'x tely'cz® za rizny x texnologij
utry mannya [Intensity of growth of crossbred heifers for different technologies of retention]. Bulletin of the Poltava State
Agrarian Academy. Issue 4,pp. 63-66.

2. Ruban, S.Yu. (2016).Krosbry dy ng yak element vy sokoprodukty vnogo molochnogo skotarstva [Crossbreeding as
an element of high-yield dairy cattle breeding]. Biology of animals. Vol. 18,Issue 2,pp. 94-104.

3. Ruban, S.Yu. (2017). Suchasni texnologiyi vy'robny cztva moloka (osobly vosti ekspluataciyi, texnologichni
rishennya, eskizni proekty’) [Modern milk production technologies (features of exploitation, technological solutions, sketch
designs)]. Kharkiv, 172 p.

4. Dezetter, C. (2015). Inbreding and Crossbreeding parameters for production and fertility traits in Holstein, Montbeliearde and
Normande cows. Journal of Dairy Science. Vol. 98, pp. 4904-4913. Available at: https://doi.org/ 10.3168/jds.2014-8386

5. Ferris, C.P., Heins, B.J., Buckley, F. (2014)Crossbreeding in Dairy Cattle: Pros and Cons. WCDS Advances in Dairy
Technology. Vol. 26, pp. 223-243.

6. Heins, B.J., Hansen, L.B.(2012). Short communication: Fertility, somatic cell score, and production of Normande x
Holstein, Montbéliarde x Holstein, and Scandinavian Red x Holstein crossbreds versus pure Holsteins during their first
5 lactations. Journal of Dairy Science. Vol.95, pp. 918-924.Available at: https://doi.org/ 10.3168/jds.2011-4523.

7. Heins, B.J., Hansen, L.B., De Vries, A. (2012). Survival, lifetime production, and profitability of crossbreds of
Holstein with Normande, Montbéliarde, and Scandinavian Red compared to pure Holstein cows. Journal of Dairy Science.
Vol. 95, pp. 1011-1021.Available at: https://doi.org/ 10.3168/jds.2011-4525.

8. Borshch, 0.0.(2017).Influence of low temperatures on behavior, productivity and bioenergy parameters of dairy cows
kept in cubicle stalls and deep litter system. Ukrainian Journal of Ecology. Vol. 7, no. (3), pp. 73-77.Available at:
https://doi.org/ 10.15421/2017_51

9. Borshch, 0.0.(2017).Influence of various litter materials and premises characteristics on the comfort and behavior of
cows. Ukrainian Journal of Ecology. Vol. 7, no. (4), pp.529-535. Available at: https://doi.org/10.15421/2017_156

10. Danshy'n, V.O. (2016). Ocinka pleminnoyi cinnosti bugayiv-plidny kiv molochny'x porid [Estimation of breeding
value of bulls-breeders of dairy breeds]. Zbirny'k naukovy'x pracz BNAU [Collection of scientific works of BNAU]. Ser.
«Texnologiya vy robny cztva i pererobky" produkciyi tvary nny cztva» [Sir. "Technology of production and processing of
livestock products"].no. 2 (126),pp. 110-116.

47



ISSN 2310-9289 TexHoorist BApOOHHUIITBA 1 TIEPEPOOKH MPOAYKIIii TBapUHHHUIITBA, 172019

11. Borshh, O.0., Borshh, O.V. (2017). Vply'v rizny'x variantiv bezpry v’yaznogo utry mannya koriv na vy traty
obminnoyi energiyi v period ny 'z kotemperaturnogo navantazhennya [Influence of different variants of unbonded
maintenance of cows on expenses of exchange energy during the period of low-temperature loading]. Naukovo-texnichny'j
byuleten” IT NAAN. no. 117, pp. 7-14.

12. Mazhitova, A.T., Kulmyrzaev, A.A. (2016). Determination of amino acid profile of mare milk produced in the
highlands of the Kyrgyz Republic during the milking season. Journal of Dairy Science. Vol. 99, no. (4), pp. 2480-2487.
Available at: https://doi.org/10.3168/jds.2015-9717

13. Mazhitova, A.T. (2015). Amino Acid and Fatty Acid Profile of the Mare’s Milk Produced on Suusamyr Pastures of
the Kyrgyz Republic During Lactation Period. Procedia — Social and Behavioral Sciences. Vol. 195, P. 2683-2688. Available
at:https://doi.org/10.1016/j.sbspro.2015.06.479

14. Rafiq, S. (2016). Chemical Composition, Nitrogen Fractions and Amino Acids Profile of Milk from Different
Animal Species. Asian-Australasian Journal of Animal Sciences. Vol 29, no. (7), pp.1022-1028. Available at:
https://doi.org/10.5713/ajas.15.0452

15. Sabahelkheir, M.K., Faten, M.M., Hassan, AA(2012). Amino acid composition of human and animal's milk (camel,
cow, sheep and goat). ARPN Journal of Science and Technology. Vol. 2, no. (2),pp. 32-34.

16. Borshch, A.A.(2018). Amino acid and mineral composition of milk from local Ukrainian cows and their
crossbreedings with Brown Swiss and Montbeliarde breeds. Journal of the Indonesian Tropical Animal Agriculture. Vol. 43,
no. (3), pp. 238-246.Available at: https://doi.org/10.14710/jitaa.43.3.238-246

17. Claeys, W.L. (2014). Consumption of raw or heated milk from different species: An evaluation of the nutritional and
potential health benefits. Food Control. Vol. 42, pp. 188-201. Available at:https://doi.org/10.1016/j.foodcont.2014.01.045

18. Ghassemi, N.J., Kim, B.W., Lee, B.H. (2017). Coat and hair color: hair cortisol and serotonin levels in lactating
Holstein cows under heat stress conditions.  Animal Science. Vol. 88,no. (1), pp. 190-194. Available at:
https://doi.org/10.1111/as]j.12662.

19. Guetouache, M., Guessas, B., Medjekal, S. (2014). Composition and Nutritional value of raw milk. Biological
Sciences and Pharmaceutical Research. Vol. 2, no. (10), pp. 115-122.Available at: https://doi.org/10.15739/ibspr.005

20. Liang, K. (2018). Fatty acid composition, vitamin A content and oxidative stability of milk in China. Journal of
Applied Animal Research. Vol. 46, no. (1), pp. 566—571.Available at: https://doi.org/10.1080/09712119.2017.1360186

21. Ren, D.X. (2015). A Comparison of Milk Protein, Amino Acid and Fatty Acid Profiles of River Buffalo and Their
F1 and F2 Hybrids with Swamp Buffalo in China. Pakistan Journal of Zoology. Vol. 47,no. (5), pp. 1459-1465.

22. Stojanovska, S. (2018). Amino acid asparagine intake through milk enriched with supplements. Journal of Microbiology,
Biotechnology and Food Science. Vol. 7, no. (4), pp. 392-394. Available at: https://doi.org/10.15414/jmbfs.2018.7.4.392-394

23. Sun, Q. (2014). Comparison of milk samples collected from some buffalo breeds and crossbreeds in China. Dairy
Science of Technology. Vol. 94, no. (4), pp. 387-395.Available at:https://doi.org/10.1007/s13594-013-0159-9

24. FAO. (2013).Dietary protein quality evaluation in human nutrition: Report of an FAO ExpertConsultation. Rome,
Italy. 66 p.

25. Schaafsma, G.(2005). The protein digestibility corrected amino acid score (PDCAAS) — A consent for describing protein
quality in foods and food ingredients: A critical review.Journal of AOAC International. Vol.88, no. (3), pp. 988-994.

26.Pokrovsky'j, A.A. (1977).Nauka o py'tany'y", zadachy" y" metody [Nutrition Science, Tasks and Methods]. Moscow.
IOLIUV. 34 p.

CpaBHHTeJIbHBIH aHATH3 AMHHOKHCJIOTHOIO COCTABA U OHMOJOTHYECKOH eHHOCTH 0eJIKOB MOJIOKA YHCTONOPO/-
HBIX KOPOB H HX IIOMeceii.

Bopm A.A., Bopm A.B., Kocuop JI.T., [Inposa JI.B., JIactoBckas U.A.

IMpoanann3npoBaHO OHOJIOTHMYECKYIO LIEHHOCTH MOJIOYHOTO Oellka Y KpOCCOpemHBIX KOPOB IO CPaBHEHUIO C YHUCTOIO-
ponHBIMH aHanoraMu. VcciemoBaHus IMPOBOIIIIM Ha KOPOBaX yKPaWHCKOH YEPHO-TIECTPOH MOJIOYHOH HMOPOJIBI M IMOMECSX
MIEPBOTO TIOKOJIEHHUS, TOMYUEHHBIX B PE3YNbTaTe CKPEIIMBAHUS CO IIBHLKONW MOPOAOH, M HA TeJKaX YKPAaMHCKOM KpacHO-
MECTPOI MOJIOUHOW MOPOABI U NTOMECAX NEPBOTO NMOKOJIEHHS, IOJYUYEHHBIX NIPH CKPELIMBAHUM YKPAaUHCKOW KPACHO-NIECTPOM
MOJIOYHOM ¢ MOHOENBAPACHKOIO MOPOAOHl. YCTaHOBIEHO, YTO MOJIOYHBIN OENOK KOPOB-TIoMecel oTnuyaics 6onee cOamancu-
poBanHbM coctaBoM H3AK u GnmarompusTHBIM COOTHOLIEHHEM Ui nepepaboTku. [Ipu ananuse coneprkaHHs OTAEIBHBIX
HE3aMEHUMBIX aMIHOKHCIIOT B MOJIOKE KOPOB HCCJIEyEeMbIX TOPO/ BBISBUIIM, YTO HAaMOOIBIINM a0COIIOTHBIM KOJIMYECTBOM
xapakTtepusyercs aeinun (9,22-9,87 r/100 r Oenka Moioka), GpeHmnananuH + THpo3uH (9,04-9,75 /100 r Genka MooKa) 1
qmsuH (5,81-6,73 1/100 T Oenka MOJIOKa), a MUHUMAaJIbHBIM — METHOHUH + 1uctuH (3,32-3, 88 1/100 r Oenka mooka). Jlms
0erKa MOJIOKa KOPOB YKPanHCKOW 4epHO-NECTPOH HOPOBI NEPBOH JIMMUTUPYIOIIEH aMHHOKHCIIOTON OBLI BaJIMH, COAEpXKa-
HHE KOTOPOro cocTaBmio 97,2 % OT UX BENUYUHBI 10 MIKale aJeKBATHOCTH B «HACAILHOM O€lKe», a BTOPHIMU JINMUTUPYIO-
LIMMH aMUHOKHUCIIOTaMH OBUIM METHOHHUH + IIUCTUH, CKOP KOTOPBIX cocTaBui 94,8 % . B MosouHOM Oenke NOMECHBIX KOPOB
He 00Hapy>K€HO aMUHOKHUCIIOT, CKOp KOoTopbIX 0bu1 MeHee 100 %, To ectb conepxanue kaxnoi H3AK orsedano tpeGoBaHu-
sIM TOTpeOHOCTEH yenoBeka B 3TalOHHOM Oenke. buosnorudeckas meHHOCTH Oefka MOJIOKa Y KPOCCOPEIHBIX KOPOB Oblia
HECKOJIBKO BBIIIE, Y€M Y YHCTONOPOJHEIX. MOJIOYHEIH GETOK KOPOB HCCIIEYEMbIX ITOPO HE COAECPKUT aMHHOKHCIIOT, COOT-
HOIIIEHHE KOTOPBIX MEHBIIE ONTHMAJIbHOIO IO CPABHEHHIO C aMHHOKHCIOTHOH ()OPMYIIOH COOTBETCTBHUSI MOTPEOHOCTSIM
geoBeka. JIydmM 1o kaueCTBeHHOMY M OSITKOBOMY COCTaBY OBUIO MOJIOKO KPACHO-IECTPBIX M MOHOEIBAPICEKUX ITOMeCeit.

KitioueBsie c10Ba: KOPOBBE MOJIOKO, OPOJIBI, aMUHOKHCIIOTHBII COCTaB, aMHHOIPaMMa, OHOJIOTHUECKast IICHHOCTh OCIIKOB.

Comparative analysis of milk amino acid composition and protein biological value in purebred cows and their
crossbreds

Borshch O., Borshch O., Kosior L., Pirova L., Lastovska 1.

The milk protein biological value of crossbred cows has been compared with purebred lines. The research has been car-
ried out on Ukrainian Black and White dairy cows and crossbred lines of the first generation obtained due to crossbreeding
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with Brown Swiss breed. The same has been done on Ukrainian Red and White dairy cows, Montbéliarde breed and cross-
bred lines of the first-generation, obtained due to crossbreeding with Ukrainian Red and White dairy cows. It has been estab-
lished that the milk protein of crossbred cows has more balanced composition of (MPC) and more appropriate ratio for pro-
cessing. The essential amino acid milk analysis of the investigated breeds has found that there is a big amount of leucine
(9,22-9,87 g/100 g protein of milk), phenylalanine + tyrosine (9.04-9.75 g/100 g of milk protein) and lysine (5.81—
6.73 g/100 g protein of milk). Also, there is a minimum amount of methionine + cystine — (3.32-3, 88 g/100 g protein of
milk). The first limitaive amino acid in the milk protein of Ukrainian Black and White breed is valine, the content of which is
97.2 % of the total amount in the scale of the reference protein. The second limitaive amino acids are methionine + cystine,
the content of which is 94.8 %. The amino acids haven’t been found in the milk protein of crossbred cows. It means that the
composition of each (MPC) is appropriate for human needs in the reference protein. The milk protein biological value of
crossbred cows is somewhat higher than in purebred animals. The milk protein of the investigated breeds does not contain
amino acids, the correlation of which is less than optimal in comparison with the amino acid formula of human needs. The
milk of Red and White dairy cows and Montbéliarde breed has best protein quality.
Key words: cow's milk, breed, amino acid composition, amino gram, biological value of proteins.
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