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3MIHUA TEXHOJIOTTYHUX BJACTUBOCTEM
MOJIOKA KOPIB 3A CYBKJIIHIYHOI'O MACTUTY

3a cyOKIJIIHITHOTO MacTUTY Y KOPIiB MOTipPIIYIOTHCS TEXHOJIOTIYHI BIIACTHBOCTI MOJIOKA, 3MEHIIYETH CS1 THTPOBAHA KHC-
nortHicTs — 14,6-16,7 °T (16,0+0,5), mpotu 16,8+0,1 (16,0-17,5 °T) y Monomi KIiHIYHO 30pPOBHX KOpiB; OydepHa €M-
HICTh MOJIOKA 3a KucioToro o 1,57+0,05 ox. (2,0+£0,02 ox. y Mouomi KIiHIYHO 3710poBUX KopiB) Ta g0 1,03+£0,01 ox. 3a
ayroMm (1,2+0,02 y 310poBuX KOpiB), 3MEHIIYETHCSI MacoBa dacTka kaseiny 2,25+0,01 % (mporn 2,52+0,02 %), mo moxo-
B)KY€ yac 3TOPTaHHS MOJIOKAa CHUYXHHM (epMeHTOM 110 43,242,3 xB. YacTka Ka3eiHy y 3aranbHOMYy OiIKy MOJIOKa KOpiB
3a CyOKJIIHIYHOT'O MAacTHTy 3MEHIIyeThes 10 73,5 % mpotu 81,8 % y Moo KIiHIYHO 310pOBUX KOPIB, a CMiBBiIHOIMIECHHS
MIX Ka3eiHOM Ta CHpOBAaTKOBHMH Oinkamu ckiagae 4,5:1 y mojoui 340poBHUX KOpiB Ta 2,7:1 y MoJoLi KOpiB XBOPUX Ha
CyOKITiHIYHUN MaCTHUT.

KorodoBi cioBa: comaTiyHi KITITHHH, KACIOTHICTH MOJIOKA (3araybHa, akTHBHA), Oy(epHa eMHICTh, Ka3eiH, CHIy)KHE
3TOpTaHHS.

IMocTanoBka npodaeMu. TexHONOTIYHI BIACTHBOCTI MOJIOKA — 1€ BIACTUBOCTI, IO 3a0€3MeuyioTh
MpaBUIbHE MMPOBEACHHS TEXHOJOTIYHOTO MPOIECY 1 OTPUMaHHS CTaHAAPTHOTO MOJIOUYHOTO MPOAYKTY,
110 Bi/IIIOBi/Ia€ BUMOTaM HOPMAaTHBHOI JOKyMeHTaii [1].

Jlo TEeXHONOTIYHUX BIACTUBOCTEH MOJIOKA BiIHOCATH: KACIOTHICTh (3araibHy i akTHBHY), OV-
(depHi BIACTHBOCTI, KiJBKICTh 1 AiaMeTp KUPOBHUX KYJIbOK, TEPMOCTIHKICTh, CHUY>KHE 3TOpPTaHHS
MOJIOKA.

Ha cporonmHi KOHTPOITIO MiUISATAIOTh TUTBKH JEAKi 3 HUX — KUCIIOTHICTH (3arajbHa i aKTHBHA), Tep-
MOCTIMKICTh Ta CUYY)KHE 3rOPTaHHSA. 3aCTOCOBYIOTh TEXHOJIOTIUHI BJIACTHBOCTI MOJIOKA JIJISl OL[IHKH
HACTYITHUX XapaKTEPHUCTHK: 38 OTPHUMaHHs KHCIOMOJIOUYHHUX MPOJYKTIB — 3JaTHICTh MOJIOKA CKBaIlly-
BaTUCS MOJIOYHOKUCITMMH OaKTepisiMH 3 YTBOPEHHSM 3TYCTKiB MOTPiOHOI KOHCHCTEHIIIT 1 3 1HITUMHU
NEBHUMHU CTPYKTYPHO-MEXaHIYHHUMHU BJIACTHUBOCTSIMHU; 32 BUPOOHHUIITBAa BEPIIKOBOIO Macia — 31aT-
HICTh MOJIOYHOTO YXHPY JaBaTH >KUPOBHH MPOMYKT MEBHOT TBEPAOCTI 1 MIIACTUYHOCTI; 32 OTPUMAaHHS
MOJIOYHUX KOHCEPBIB — TEPMOCTIHKICTh OINIKIB MOJIOKa; 32 BUPOOJIEHHS TBEPANX Ta KHCIOMOIOYHUAX
CHpiB — 3[aTHICTh MOJIOKA J0 CHYY>KHOT'O 3rOPTAaHHS; 32 BUPOOHUIITBA MOPO3UBA — 3[aTHICTh MOJIOY-
HUX cyMilel 1o0pe 30MBaTHCh 1 3aMOPOXKYBATUCH TOMIO [2].

AHaJIi3 0CTaHHIX HocaimKkeHb i myomikamin. OCHOBHOIO TEXHOJIOTIYHOO BJIIACTUBICTIO MOJIOKA €
TEPMOCTIHKICTb, siIka BU3HAYA€ HOrO 3JaTHICTh BUTPUMYBATH BUCOKOTEMIIEPATYPHY TEIUIOBY 00OpOOKY.
3HauHy PoJib y 1ILOMY BIJIrparOTh OUIKH, a caMe Ka3eiH, AKUK MICTUTBCSA Y MOJIOII Y BUIJISAL CyOMi-
et [2, 3]. CTymiHb TepMOCTIHKOCTI MOJTOKA TABUIINYETHCS 31 301IBIIEHHSIM AUCIEPCHOCTI Millea Ka-
3eiHy 1 3HMKYETHCA 31 301bIIeHHM TII00YITiHIB Oinka. TepMocTiiike MOJIOKO CTiHKiIIe 0 Mii CHIyX-
Horo eH3uMy [4]. Tomy Take MOJIOKO 3 BUCOKOI TE€PMOCTIHKICTIO €(EeKTHBHIIIE CIIPSIMOBYBAaTH Ha
BHUPOOHHUITBO MPOJIYKTIB, sIKi HE TIOTPEOYIOTh OCcaPKEHHS OLITKIB.

Psn aBropiB BBakae, 110 rOJOBHUM (PaKTOPOM, LIO BIUIMBAE HA TEPMOCTIMKICTH MOJIOKa, € BMICT
10HIB KaJbLiIO 1 3aJISKUTH BiJ piBHOBaru Mixk kationamu (Ca+, Mg+) i anionamu (uutpaty, ¢pocdaTn).
Haymiiok THX 4u 1HIIUX MPU3BOIUTH JI0 KOATYJIAIlii. MOJIOKO TaKOX MOXE 3rOPHYTHUCS 32 HE3HAYHO-
T'0 HarpiBaHHs B Pa3i pO3BUTKY B HHOMY MIKpOQJIOpH Ta IMiIBUILICHHS KUCIOTHOCTI [5].

KpiMm Toro, TepMOCTIKiCTh MOJIOKA Ma€ KOPEISIiiHY 3aJexHiCTh Bi mokasauka pH. [lopymenuit
COJILOBMH CKJIAJ] IPU3BOIUTH JI0 TIEPEXOAY KOJIOITHOrO KaJbIlito (hocdary B i0HHO-MOJICKYJIAPHUM, SK
HACJIIIOK 3pOCTaHHS BMICTY 10HIB KaJIbIIiFO Ta 30UIBIICHHS arperaiii Miten ka3einy [2].

3i 30UThIIIEHHSAM OiJIKa B MOJIOI 30UTBIIYETHCS BMICT KallbIlito 1 Gochopy, MiABHIIYETHCS TUTPO-
BaHa KUCIIOTHICTb, IPUCKOPIOETHCS CUUY)KHE 3CIaHHS Ta MOKPALIYEThCS LIUTBHICTD 1 34aTHICTB 3ryc-
TKY JIO CHHEPE3HCY, 3HWKYETHCS KIJIBKICTh CHPHOTO MWy, BTPAaTH OiJika Ta >KUPY, TOOTO MOJIMIIY-
I0THCS BC1 (Pi3MKO-XiMi4HI MOKa3HUKH MOJIOKA, SIK CHPOBHUHHU JUIsl BUPOOHUITBA cupy [6—8]. Uum xup-
Hillle MOJIOKO, TUM TipIlie CUPHUI 3TyCTOK BUALISE BOJOTy [6].

Meta poboTH ToIsTaNa y BU3HAYEHHI TEXHOJIOTIYHHUX BJIIACTHBOCTEH MOJIOKA KODIB 3a CYOKIIiHIY-
HOTO MacTHUTY.
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Marepiaj Ta MeTOIM A0CTiTzKeHHsI. J{OCTiIDKEHHS MPOBOIMIN HAa KOPOBaX YOPHO-PIO01 TOpoIu
HHJII Binouepkiscerkoro HAY. IlinpaxyHOK KibKOCTI COMAaTHYHUX KJIITUH y MOJIOL MMPOBOIMIN HA
amamizaTopi "Ekomilk Scan“.

JlocnipKkeHHsT TeXHOJIOTTYHUX MOKAa3HUKIB IMPOBOAMIM BiJIOBIOHO [0 YMHHOTO 3aKOHOJABCTBA!
MiIpaxyHOK KUIBKOCTI COMAaTHYHUX KJIITHH y Mool — Ha anamizatopi “Ekomilk Scan”, turpoBany
KHCJIOTHICTh — TUTpoMeTpudHuM metoqoM 3a ['OCTom 3624-92 [9]; aktuBny — 'OCT 26781-85
[10]; xa3ein 3a MeToqOM MaTTIONyNO, Yac CHYY>KHOTO 3rOPTaHHS BH3HAYAIN 32 CHUYXHOIO MPOOOI0,
Oydepry emkictp — o I1.D. [Ipsgenxo [11].

3anexHO BiJl KITBKOCTI COMaTHYHUX KIITHH y cepelHii mpobi cuporo He30MpaHOro MOJIOKa KOpiB
MU PO3TIOAUTIIIHN X Ha 1Bl TPyIH: MepIIa — KIHIYHO 370poBi — 295,3+28.5 (211-330 tHe./em); Ipyra
— TBapWHU XBOPi HA CYOKITiHIYHUI MacTuT — 848,6+114,8 (760,6 mo 1500 trc./emd).

OcHOBHi pe3yJbTaTH AOCTiIzKeHHsI. 3POCTaHHS KiJIbBKOCTI COMaTUYHUX KIIITHH y cepeaHii mpooi
CHpOTO He30MPaHOTO MOJIOKA KOPiB CBITUYUTH PO PO3BUTOK CYOKITiHIYHOTO MacTuty [12]. 3a po3BuT-
KY 3aIIJIGHOTO TPOIIECY Y MOJIOYHIN 3271031 KOPiB 3MIHIOETHCS SKICTh Ta OE3MEYHICTh MOJIOKA.

TutpoBaHa KHCIOTHICTP MOJIOKa KIIHIYHO 30POBHX KOpIB BiAIOBiJana BUMOTraM CTaHIapTy i
cranoBmia 16,8+0,12 °T (16,0-17,5 °T). Cepenni 3HaueHHS 3arajibHOT KUCJIOTHOCTI APYroi TOCIIiTHOT
rpynu Oynu 3HmKeHuMH 1 ctaHoBwm 16,0+0,5 °T (14,6—16,7 °T), mpoTe BignmoBinanum BUMOTam
ACTY 3662-97. Cain sinmituty, mo y 28,5 % 3pa3kiB 3Hau€HHS KHUCJIOTHOCTI Oynu 3HMKEH1
y 1,1 pa3u i cranoBwin 14,6 °T. Take MOJIOKO MOBIILHO KOATYJIIOE CUUYKHUM (DEPMEHTOM, a 3TYCTOK
morano o0poosteTses [3].

HeoOxinHO 3a3HaYuTH, IO PiBEHH 3arallbHOI KHUCIOTHOCTI € Ba)XUIMBUM ITOKa3HHKOM, ajie BapTo
MPOBOJUTH BUMIPIOBAaHHS 3Ha4eHHS aKTUBHOI KucioTHOCTI (pH). Amxke, BenmuumHa pH € icTHHHOIO
KHCJIOTHICTIO, OCKIJIbKM 3YMOBJICHA HAsIBHICTIO 10HIB TiporeHy. Jucomiallis HassBHUX Y MOJOII (oc-
(baTiB, aMiHHUX Ta KapOOKCHUIBHUX TPYI 3 TIAPOKCHIHUMH Ta TiAPOTCHHUMH 10HAMH 3yYMOBITIOE OY-
(epHy €eMHICTH MOJIOKA — TOMY IIeii TOKa3HUK Ma€ CTaOlIbHI 3HaUYeHHs. 3a pe3ybTaTaMH HAIIOTO J0-
ciijpkeHHst pH MoJoka OTpUMaHOTO Bij 3JI0POBHX KOPIB CTaHOBHJIO B cepeAHboMy 6,7+0,02, ToOTO
3Ha4YeHHsI OMM3bKi A0 HerTpampHoro (Tabm. 1).

Tabmuns 1 — 3MiHN TEXHOTOTIYHHX BJIACTHBOCTEH MOJIOKA KOPIB 3a CyOKIiHIYHOTO MacTHTY

No I'pyna tBapun
- INoka3Huk . ; ] .

n/m KJTiHIYHO 3/10POBi XBOpI HA CyOKITIHIYHUIH MaCTUT
1 KiNbKiCTh COMATMYHKX KIITHH, THC./CM® 295,3+28,5 848,6+114,8***
2 3arajbHa KHCIOTHICTE, °T 16,80+0,10 16,0+0,50
3 AKTUBHA KUCIIOTHICTh, pH 6,7+0,02 6,8+0,03*

4 bydepHa eMKicTh 32 KHCIIOTOXO 2,0+0,02 1,57+0,05%**
5 bydepna emkicTh 3a 1yrom 1,2+0,02 1,03£0,01***
6 MacoBa yacTka 3arajibHoro 6inaka, % 3,08+0,04 3,06+0,08
7 Macoga yactka kazeiny, % 2,52+0,02 2,2540,01%**
8 CuayxHe 3rOpTaHHS, XB 35,242,5 43242 30%*

Ipumitka: * — p<0,05; *** — p<0,001 NOPIBHAHO 3 KIIHIYHO 3TOPOBUMH.

3a po3BUTKY CyOKJIIHIYHOTO MAaCTHUTY 3HAYHOTO 3pyIieHHs pH y JyXHY CTOpOHY HE BiAMIdaiH i
3HA4YEHHS B CEPEAHbOMY IO Ipymi cTaHoBuiIn 6,8+0,03.

Cuiz 3a3Ha4UTH, 10 3a JAaHUMH AesIKUX aBTopiB OxpimMeHko Ta iH., 2005 [13], pH cBixoro momnoka
HE Ma€ MepeBHIyBaTy 3HadeHHs 6,8. Bei BenuunHM, siki BUIIE, BKa3yIOTh HAa CYOKJIIHIYHUN MacTHT.
[Ipote, 3a pe3ynbTaTaMu HaIIUX AOCIIKEHb Y NesKkuX TBapuH pH Monoka Oyma Bumorw 6,9, a Kiib-
KiCTh COMaTHYHHUX KJITHH Y HOpMi. Y 3B’SI3Ky 3 IIMM 32 MNOCTAHOBKHU JiarHo3y Ha CyOKIIHIYHMNA Mac-
THUT KOPUCTYBATHUCS TiJIBKH 3MiHOIO pH B Moonii KopiB He BapTo. pH MoIoka 3anekKuTh BiJl IHAUBITY-
QILHUX OCOONMBOCTEW KOPiB, croco0iB TofiBIi, 30IaHCOBAHOCTI PaIliOHY 1 BiJl 370pOB’S TBapHHHU.
Otpumani Hamu JaHi 30iratotecs 3 ganumu H.B. bapabansmikosa i B.I. Xomenko: pH monoka y 310-
POBUX TBapHH MOXeE JIOCATATH Maike HEHTpalbHOI peakiii. 3aBIsku BMIcTy Tipodocdary, OiNKiB,
IUTPATIB 1 JIBOOKHCY BYTJIEIFO MOJIOKO JIi€ SIK KoMIuIeKcHui Oydep. Uum Butie OydepHi BIacTUBOCTI
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MOJIOKa, THIM JIOBIIIE MIKpOOpPTaHi3Mu 37aTHi 30po/KyBaTH J1akto3y — 1m0 pH 4,76, micig 4oro BoHH
MMOYMHAIOTH BiaMupaT [14].

I3 Tabnwmi 1 BumHO, o OydepHa €EMHICTH MOJIOKA 32 KHUCIOTOI0, Y 3JOPOBHX TBAapWH CTAHOBUTH
2,0+0,02, mo Gimpie HK B TPYIIL KOPiB, XBOPHUX Ha CyOKIiHIUHMI MacTuT Ha 21,5 % (p<0,001). 3uU-
KeHHsS Oy(epHOCTI MOJIOKa 3a KHCIIOTOIO, MA MOYKEMO TOSICHATH THM, IIIO B MOJIOII XBOPHUX KOPiB
3HMKYETHCSI YMICT IIUTPATIB, TiApOKapOOHATIB Ta iHIIMX KOMIIOHEHTIB Mojoka. bydepna emHicTs Mo-
JIOKa 3a JIyTOM, TaK CaMo SIK i 32 KHCJIOTOIO MiIA€ThCs 3MiHaM, SIKi CIIOCTEPIraloThCs MPH 3aXBOPIO-
BaHHI KOpIB Ha CYOKNiHIYHUHA MacTUT. Tak, y Tpymi KIiHIYHO 3JOPOBHX TBapuH OydepHa eMHICTH 3a
JyTOM B C€peHbOMY 110 Tpymi ckimagana 1,2+0,02, mo OikIne HiXK Y MOJIOII KOPiB XBOPHUX Ha CyOKITi-
HiyHu# MactuT Ha 14,2 %. JlaHi 3MiHu Oy(epHOCTI MOJIOKA 3a JIyTOM MU MOKEMO HMOSCHUTU TUM, 110
B MOJIOIII KOPiB XBOPUX Ha CYOKIIIHIYHUI MAaCTHT MiCTHIIOCS MEHIIE Ka3eiHy, MOPiBHSIHO 3 KOHTPOJIb-
HOIO TPYTIOI0 TBAPHH.

MacoBa JacTKa Ka3eiHy y MOJIOLi KJIiHIYHO 3J0pOBHX KopiB Oyna B Mexax Bix 2,43 mo 2,64 %
(2,52+0,02), o Gimpiie HiXK y MOJIOI KOpiB 3a cyOkiiHigHOTO Mactuty Ha 10,7 % (p<0,001; Tabm. 1).
MacoBa yacTa 3arainpHOTO 0iJIKa y MOJIOI KOpiB 000X rpym Oyna ogHakoBoro (p<0,5). YacTka kazeiny
y 3arajibHOMY OUJIKY MOJIOKa KOPIB 3a CYOKJIIHIYHOTO MAaCTUTY 3MEHIYeThCs 10 73,5 % mpotu 81,8 %
y MOJIOII KJIIHIYHO 3JI0POBUX KOpIB, a CHIBBITHOIICHHS MK Ka3e{HOM Ta CHPOBATKOBUMH Oilkamu
ckiagae 4,5:1 y Moot 3J0poBUX KOpiB Ta 2,7:1 y MoJIoLIi KOpiB, XBOPHX HA CYOKITiHIYHUN MacTHT. 3a
3MEHIIIEHHS] MacOBOI YaCTKH Ka3eiHy y 3arallbHOMY O1JIKY TOTipIIyIOThCS TEXHOJIOTiUHI BIACTUBOCTI
MOJIOKa, 30KpeMa, BOHO MOTaHO 3rOPTAETHCS CHUYXKHUM (epmenTom [15-16].

Haii0inpm npuaaTHUM B CUPOBApiHHI € MOJIOKO ApYroro kiacy (15—-35 XB yac 3ropTaHHS MOJIOKA).
3 tabnuui 1 BUAHO, IO Yac CHYYKHOTO 3rOPTaHHS MOJIOKA 3I0POBHUX TBApUH CTaHOBHB 35,2425 XB,
IO BipOTiZIHO MEHIIIE, HiXX MOJIOKO KOpiB XBOpuX Ha cyOkmiHiuHui Mactut (p<0,05). Tak, 3a yacom
3ropTaHHs MOJIOKA KOPiB, y MEPIIii TpyIi mepeBa)xaio MOJIOKO JPYToTo Kiacy, y IpyTii rpyri — Tpe-
THOTO KJIacy. Take MOJIOKO € CHIYKHO HECTIHKHM 1 TOTpedye TOMaTKOBUX BHECEHb PO3UMHIB KAJBIIIO
XJIOPHULY, IO CKOPOTHUTH 4Yac 3rOpTaHHS MOJOKa. MU MOB’SA3yeMO 1€ 3 THUM, IO B MOJIOLI 3HM)KEHA
KUTBKICTh KaJIbIIif0 Ta MOPYIICHE CMiBBiTHOLICHHS (paKiiii Ka3eiHy y MOJIOLi KOPiB 3a CyOKIIIHIYHOTO
MacTUTY. AJKE BIIOMO, 110 HAWOUIBII CHPONIPUAATHIMH € (ppakuii o-, B- 1 0co0IMBO K-Ka3eiHy, sika
Mae 37aTHICTh 710 (popMyBaHHS Ta cTadimizamii Mimen, BHACTIAOK YOTO CIPUYMHSIE HAWOIIHIINN BIUIHB
Ha TEXHOJIOT1YHI BJIACTUBOCTI MOJIOKA, MOPIBHAHO 3 iHIIMMH (pakuisMu. CTIHKOIO0 10 CHIyXHOTO (he-
PMeHTy € y-Gpakiiis, a ToMy YacTka ii B Ka3eiHi Mae OyTH sik HaitMeHmoro. Came 1ie 1 Oyze mepcrek-
THUBOIO HAIIMX MOAABIIUX JIOCIIIKCHb.

BucHoeku. 1. KijibKicTh COMaTHYHHMX KIIITHH Y CepeHiN Mpo0i CHPOro HE30MPaHOrO MOJIOKA KO-
piB craHoBmia 295,3+28,5 tnc./cM® y mepmiit mocnmimmiit rpymi Ta 563,6£147,0 — apyriit gocotimiit
TpyIIi, M0 CBLAYUTH PO PO3BUTOK CYOKITIHIYHOTO MacTUTY Y OCTaHHIH.

2.Y 28,5 % 3pa3kiB MOJIOKa KOPIB APYroi JOCIHiHOT TPYIIH TUTPOBaHA KHUCIOTHICTH MOJIOKa OyJia
3amkeHa y 1,1 pa3a i cranoBuna 14,6 °T, 3a cepeanporo 3HaueHHs no rpyni 16,0£0,5 (14,6—-16,7 °T),
10 HETAaTHBHO BIUIMBAE HA TEXHOJOTIYHI BIACTHBOCTI MOJIOKA. KHCIOTHICTh MOJIOKA KITIHIYHO 340PO-
BHX KOpIB BiJIlIOBilaia BUMoram craniapty — 16,8+0,12 (16,0-17,5 °T).

3. AKTHBHA KHCIIOTHICTh MOJIOKA KOPiB MEPILIOi Ta Apyroi JOCHiIHUX Tpyn Oyna Oiau3bKa 10 HEHT-
panbnoi — pH 6,7+£0,02 Ta 6,8+0,03 BignosigHO.

4. BydepHa eMHICTh MOJIOKa 32 KHACJIOTOO cTaHOBUTH 2,040,022 y KOpiB Mepuioi JOCTiTHOT rpymnH
ta 1,57+0,05 y apyriid gocnigHiii rpymi, 0 MOB’sA3aHO i3 3HIDKEHHSM YMICTY LIUTPATiB Ta TiIpoKap-
OoHariB. By¢epHa emMHiCTh 3a TyroM MOJIOKa KOpiB XBOpHX Ha cyOkmiHigyauiA MactuT (p<<0,001) men-
114, HiK KJTIHIYHO 3I0POBUX KOPIB, MPUYUHOIO MOXKE OyTH 3MEHIIICHHS KiJIBKOCTI Ka3einy.

5. MacoBa yacTka 3araJibHOTO OiJIKa y cepeiHii mpobi CHporo He30MPaHOTO MOJIOKAa KOpiB 000X
JOCTITHAX TPYI BIpOTiIHO HE BiApi3Hsuachk i craHomia 3,08+0,04 % Tta 3,06+0,08 % BiamosigHo,
MPOTE MacoBa YacTKa Ka3eiHy 3a CyOKIiHIYHOro MacTuTy Oyia Huk4oro Ha 10,7 %, 1110 mogoBxye yac
3TOPTAaHHS MOJIOKA CUIY>KHHM (epMeHTOM 10 43,242 3 XB.
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H3mMeHeHUsl TEXHOJIOTHYECKHX CBOHCTB MOJIOKA KOPOB 32 CyOKJIMHHYECKOT0 MACTHTA

H. B. Teimkugckas, M. SI. TeimkuBckmii

3a CyOKIMHHYECKOTO MacTHTa Y KOPOB YXYALIAIOTCS TEXHOJIOTHIECKIE CBOMCTBA MOJIOKA, YMEHBIIAETCSl TUTPyeMast KH-
cinotHocTh — 14,6-16,7 °T (16,0+0,5), mpotus 16,8+0,1 (16,0-17,5 °T) B MOJIOKE KIMHUYECKH 3JJOPOBBIX KOpPOB; OydepHas
E€MKOCTh MOJIOKa 1o kucioTe 10 1,57+0,05 en. (2,0+0,02 ex. B MOJIOKEe KITMHHYIECKHU 37I0POBBIX KOpoB) U o 1,03+0,01 ex. mo
ayry (1,2+0,02 y 310poBbIX KOPOB), yMEHbBIIIaeTCs MaccoBast 1o kasenHa 2,25+0,01 % (nmpotus 2,52+0,02 %), 9To yamuHs-
€T BpeMs CBEPTHIBAHHMA MOJIOKA CHITYKHBIM (pepMeHTOM 110 43,2423 muH. oy ka3enHa B o0mieM Oelke MOJOKa KOPOB 3a
CYOKJIMHHYECKOTO MacTHTa yMeHbInaeTcs 10 73,5 % mpotus 81,8 % B MOnOKe KIMHHYECKU 3[JOPOBBIX KOPOB, @ COOTHOIIIE-
HUE MEXIY Ka3eHHOM M CHIBOPOTOUYHBIMH OelKamMH cocTaBiseT 4,5:1 B MoOJOKe 340pOBBIX KOpOB U 2,7:1 B MOJIOKE KOpOB
OOJIBHBIX CYOKIIMHIYECKUM MAaCTHTOM.

KnroueBble ci10Ba: coMaTnyeckue KIETKH, KHCJIOTHOCTh MOJIOKa (00mIast, akTHBHas), OydepHas eMKOCTh, Ka3eHH, Chl-
Yy)KHOE CBEPTHIBaHUE.

Changes in manufacturing properties of milk cows for subclinical mastitis

N. Tyshkivska, M. Tyshkivsky

The technological properties of milk — are properties that ensure the proper conduct of the process and receive a standard
milk product that meets the requirements of regulatory documents. By the technological properties of milk include: acidity
(total and active), buffer properties, the number and diameter of the fat globules, heat resistance, rennet coagulation of milk.
Currently subject to control only some of them — acidity (total and active), thermal stability and rennet coagulation. Applied
technological properties of milk for the assessment of the following characteristics: the receipt of dairy products — milk sour
ability of lactic acid bacteria to form clots desired consistency with other specific structural and mechanical properties; for oil
production — the ability to produce fat milk fat product specific hardness and ductility; for getting canned milk — milk protein
thermal stability; for the production of hard cheese and dairy — the ability to milk rennet coagulation; for the production of ice
cream — the ability to infant formula stray and well frozen and others.

The main technological properties of milk is heat resistance, which determines its ability to withstand high-temperature
heat treatment. Significant role in this played by proteins such as casein contained in milk as submitsel. The degree of heat
stability of milk increases with increasing dispersion of casein micelles and decreases with the increase of globulin protein.
Heat-resistant Milk resistant to the action of rennet enzyme. Because milk is high heat resistance effectively direct the pro-
duction of products which do not require the deposition of proteins.Some authors believe that the main factor affecting the
thermal stability of milk is calcium content, depending on the balance between cations (Ca*, Mg") and anions (citrate, phos-
phate). The excess of some leads to coagulation. Milk can also curl up on slight heating in case of there microflora and acidi-
ty. In addition, the thermal stability of milk has correlation dependency on pH. The broken salt composition leads to a transi-
tion of colloidal calcium phosphate ion-molecular consequently increase the content of calcium and increasing the aggrega-
tion of casein micelles. With increasing protein in milk increases calcium and phosphorus, increases volumetric acidity, ac-
celerates rennet coagulation and improves the density and ability to clot to syneresis, the quantity of cheese dust, loss of pro-
tein and fat, that is improving all the physical and chemical properties of milk as raw material for production cheese. What
fatter milk, the worse the cheese clot provides moisture.

The growing number of somatic cells in the sample average raw whole milk of cow shows the development of subclini-
cal mastitis. With the development of inflammation in the mammary gland of cows changes the quality and safety of milk.
Titrated acidity of the milk of healthy cows meet the requirements of the standard and made 16.8+0.12 °T (16.0—17.5 °).
Mean values of total acidity second experimental group were reduced and amounted to 16.0+0.5 °T (14.6-16.7 °T), however,
meet the requirements of GOST 3662-97. It should be noted that 28.5 % of samples pH values were reduced in 1.1 times and
amounted to 14.6 °T. Such milk coagulates slowly rennet and clot badly handled. It should be noted that the level of total
acidity is an important indicator, but it is necessary to measure the value of active acidity (pH). Indeed, the pH acidity is true,
as caused by the presence of ions of hydrogen. Dissociation of milk available phosphates, amine and carboxyl groups and
hydroxyl ions causes hydrogenous buffer capacity of value. The results of our study pH of milk obtained from healthy cows
averaged 6.7+0.02, ie values close to neutral. With the development of subclinical mastitis significant changes in pH alkaline
side not noted the value and the average for the group was 6.8+0.03.

It should be noted that according to some authors Ohrimenko et al., 2005, the pH of fresh milk should not exceed the
value of 6.8. All values that are above indicate subclinical mastitis. However, the results of our studies in several animal milk
pH was above 6.9, and the number of somatic cells is normal. In this regard, the diagnosis of subclinical mastitis use only the
change in pH in milk cows is not necessary. pH of milk depends on the individual cows, feeding methods, balanced diet and
the health of animals. Our data coincide with the data of NV Barabanschikova and V.l. Homenko: pH of milk from healthy
animals can reach almost neutral reaction. Due to the hydrogen, proteins, citrate and carbon dioxide milk acts as a buffer
integrated. The higher buffer properties of milk, the longer the bacteria are able to ferment lactose — to pH 4.76, after which
they begin to die.

Buffer capacity of milk by acid in healthy animals is 2.0+0.02, which is more than a group of cows suffering from sub-
clinical mastitis by 21.5 % (p<0.001). Changes in buffer milk acid, can we explain the fact that the milk of sick cows de-
creased citrate content, hydrocarbons and other components of milk, which entails a reduction in milk buffer acid. The buffer
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capacity of milk on the meadow, as well as on acid undergoes changes that occur with the disease of cows subclinical masti-
tis. Thus, in a group of healthy animals alkali buffer capacity on average for the group was 1.2+0.02, which is more than in
cow milk subclinical mastitis 14.2 %. These changes buffer milk on the meadow we can explain the fact that the milk of
cows suffering from subclinical mastitis contained less casein, compared with a control group of animals. Mass fraction of
casein in the milk of healthy cows were within the range of 2.43 to 2.64 % (2.52+0.02), which is more than milk cows for
subclinical mastitis by 10.7 % (p<0.001). Mass frequent total protein in cow milk was similar in both groups (p<0.5). Share
of total protein casein in milk cows for subclinical mastitis decreased to 73.5 % versus 81.8 % in the milk of healthy cows,
and the ratio between casein and serum proteins is 4.5:1 in the milk of healthy cows and 2.7:1 in the milk of cows suffering
from subclinical mastitis. By reducing the mass fraction of the total protein casein worse technological properties of milk, in
particular, it is bad rennet coagulates. The most suitable milk in cheese is the second class (15-35 min. Milk clotting time).
Table 1 shows that the rennet coagulation of milk of healthy animals was 35.2+2.5 min., Which is significantly less than the
milk of cows suffering from subclinical mastitis (P<0.05). Thus, according to the time of coagulation of milk cows in milk
first group dominated the second class, the second group — the third class. Such milk curd is sluggish and requires additional
calcium chloride introduced solutions that reduce clotting time of milk. We attribute this to the fact that the milk is reduced
calcium and violation factions ratio of casein in the milk of cows for subclinical mastitis. It is known that most factions have
raw o-, B- and k-casein in particular, which has the ability to form and stabilize micelles, thus causing the greatest impact on
the technological properties of milk, compared with other fractions. Resistant to rennet is y-fraction, and therefore its share in
casein should be least. This is what will be the prospect of our further research.
Key words: somatic cells, acidity of milk (total, active), buffer capacity, casein, rennet coagulation.
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KPUTEPII OIITHKA IMOKA3HUKIB SIKOCTI
TA BE3IIEYHOCTI MOPOXXEHOI PUBH

HaBeneni pe3ynpTaTH OIIHKK MOKAa3HHUKIB SKOCTI Ta O€3MEYHOCTI MOPOXKEHOI puOM Pi3HHUX BHUIIB (CKyMOpis, MHHTAM,
XEK) 32 OpraHOJENTHYHNMH, XIMIYHUMH Ta MiKpOOiOJIOTiYHUMH KpHUTepisMu. CEHCOpHA OLiHKAa CBIAYHTH NMPO 3HMKEHHS
SIKOCT1 pHUOHM i Yac TPHUBAIOTO MEPioay 3aMOPOXKYBaHHS 32 TAKMUMH MOKAa3HUKAMH SIK 30BHIIIHIA BUITIAI Ta KOHCUCTEHIIIA.
Opeprxani 1aHi 0i0XiMIYHOTO TOCHIIPKEHHS Y3TOMXKYIOThCS 3 CEHCOPHOIO OIIHKOIO. Y puOi CyMHIBHOI CBIKOCTI 3pocTana
KiJIBKICTh aMiHO-aMiaqyHOTO HITPOTeHYy Ta MOKa3HHK aKTHBHOI KHCJIOTHOCTI, OyJaM CYMHIBHMMH SKIiCHI peakiii Ha CipKoBO-
JIeHb Ta MEePOKCHAA3y, IO CBIIYNTH PO HAKOIMYEHHS B Hill MPOAYKTIB MPOTEOJIITHYHOTO PO3May. 3aJMIIKOBI KiJIbKOCTI
3a0pyIHIOBAJIEHUX PEYOBHH B MOPOXEHIH prOi He MepeBHIyBaId MAaKCHMAJIBHO JIOMYCTUMOTO PiBHS.

Kiwuogi ciioBa: MopokeHa puba, 6€3MeuHICTh, AKiCTh, CBIXKICTh, OPraHOJCNTHYHI MTOKa3HUKH, O10XiMiUHI MOKa3HUKH,
MiKpOO10JIOTi4HI IOKa3HUKH, TOKCHYHI €NIEMEHTH, PaTiOHyKIiIH.

IMocTtanoBka mpodaemu. OmiHKa SKOCTI MOPOKEHOT pUOH, TOKa3HUKH SKOI CYTTEBO 3MIHIOIOTHCS
ITiJ] 9ac TPUBAJIOTO TEPioy XOJOIMILHOTO 30epiranHs, 3amxau Oymna aktyansHor [1-3]. bioximiuHi
MIPOLIECH, SIKI BiIOYBAarOThCS B MOPOXKEHIN prOi, 3HAYHOIO MIpOIO BIUIMBAIOTH HA SIKICTh BUTOTOBIICHOT
3 Hei roToBoi npoykiii [4]. OCKIIBKH SIKICTh € CYKYITHICTIO 0araThOX BIACTHBOCTEH 1 03HAK MPOAYK-
Ty, TO OCHOBHOIO CKJIQ/IHICTIO OI[IHFOBAaHHS CTaHy MOPOXKEHOI prOM € 00’ €KTHBHE IMOETHAHHS 1 aHANI3
BCiX ITOKa3HHKIB, TOOTO ii KOMIIIEKCHA OIiHKa [5-8].

AHani3 ocTaHHIX HociimkeHb i myoJaikamiii. MeToro X0J0auibHOT 00poOKH pudu € 30epe-
XKeHHS 11 AKICHMX MOKA3HHKIB YIPOJOBXK TPHUBAIOTO 4acy. B OCHOBiI KOHcepBYyBaHHSI pHOU XOJ0-
JIOM JIeXKHUTh MPUTHIYSHHS MPOIIECIB XXUTTEMAISUTHHOCTI MiKPOOPTaHI3MIB Ta aKTUBHOCTI TKAHMHHUX
¢depmenris [3, 9, 10].

Haii6inbin iiiHHMME B pruli € a30TUCTI PEYOBHHH, SIKI B CBOIO Yepry Hpe/CTaBIicHI OlIkaMu Ta He-
O1TKOBMMHU KOMIIOHEHTaMH. Puba € BaXMBUM JDKepesioM OLIKOBOTO XapuyBaHHS JIIOAWHH, OCKUJIBKH
Ti OUIKM MICTSTh BCl HE3aMIHHI aMIHOKHCJIOTH. BijIbIlle MOJIOBUHM BCIX OLIKIB CKJIALAOTH OLIKA MIO-
(i0OpuIT M’S30BOTO BOJIOKHA — MiO3WH, aKTHH, aKTOMIO3WH. Jl0 CKJIajy CIONYyYHOI TKAHWHU BXOJUTH
HEMOBHOILIHHUK O1JIOK KojlareH. 3a MOPYIICHHS YMOB XOJIOIWIBHOTO 30epiranHs puou (HeAOTpUMaH-
HSl TEMIIEPATypHHUX PEKUMIB, IIOBTOPHE 3aMOPOKYBaHHS TOLIO) BiAOYBAa€THCS TiAPOTITHYHUNA po3Maj
OLITKIB 3 YTBOPEHHSIM aMiHOKHCIIOT, a30THCTUX pedoBrH. Lle B cBOIO "epry 3yMOBIIIOE MTOPYIICHHS TY-
propy TKaHWH, MOTipIICHHS OPTaHOJIENTUYHUX MMOKA3HUKIB, a 32 MOTJIMOJICHHS MPOIECIB pO3Many —
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