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Annomayus. Llenv uccne0oganuii — 6biA6UMb COCMAB U CEOUCMBA MOLOKA KOPOB YePHO-NeCmpPOl NOpoobl O
npoU3800CMEA NOJIYMEEPObIX CbIPO8. 3adauu: onpedenunb. XUMUYECKULl COCMA8 U (QU3UKO-XUMUYECKUe C8OUCMEd
Monoka Kopos. Hccnedosanusi cocmasa u c60UCmME MOIOKA NPOSGOOUNU IKCHPECC-MEemOOdMU 6 VCI0GUSIX YYeOHOU U
HAYYHO-UCCNIe008AMENbCKOU  1aDOpAMopuL  NO0  MeXHOA02UU MOJOKA U  MOJOYHbIX NpoOyKmos Hysauickoeo
20CY0apCcmEeHHo20 a2papHo20 YHueepcumema. B nawetl cmpane 015t npou3so0Cmea MOLOKA WUPOKO UCNONb3YIOMCS
KOPOBbL UePHO-NECMPOUl 20IUMUHUUPOBAHHOU NOPOObL. MONIOKO 3mux KOpo8 no coOepicanuto MoioyHo20 OelKka He
6cez0a omeeuaiom mpeboBaHUAM Cbipodenos. Hawu ucciedosanuss XuMuYecko2o cocmasa u (Qu3uKo-XuMUYeCcKux
CBOUCME MOLOKA NOOMEEPACOAIOM 03AO0UEHHOCHb CbIPOOEL08. YCmaHo8UIU, Ymo Maccosas 00s JHCUpa 6 MOJOKe
KOPO8 YepHO-neCmpoul 20 IUMUHUUPOSAHHOU NOpoOdbl cocmaeisiem 4,31-4,65 %. Taxoe codepaicanue MOAOUHO20 Hcupa
6nonne ycmpaueaem cvipodenos. OOHaxo, cooepicanusi 6eaKa, cyxo2o 00e32CUPeHH020 MOIOYHO20 OCMAMKA U CYX020
MOJIOYHO20 ocmamka Huskue u cocmaensiom 2,88-3,02 %, 7,83-8,14 %, 12,14-12,72 % coomeemcmeenHo.
Coomnouenue monouno2o benxa k scupy cocmasuno 1,50 npu pexomendyemoii nopme 1,1-1,25. /s pewenus sonpoca
HO YAVHULEHUIO CHIPONPUSOOHBIX CEOUCME MOJOKA NO COOMHOWIEHUIO dHcupa u Oenxa npogeiu Hopmamuzayuro. s
9MO20 pacuemHoe KoIu4ecmeo Moioko nooozpenu 0o 35-40°C u cenapuposanu Ha cenapamope-moioKoouucmumese.
Ilymem cenapupogats noayuunu ciusku u odesdcupentoe moioko. CIusku 6 npou3so0Ccmee Colpd He UCHOIb308ANU, d
OMNpasUIU HA NPOU3800CMBO CIUBOUHO20 Macia. Obe3dcuperHoe MOLOKO UCHOb308ANU OISl HOPMATUZAYUU MOTOKA O
Maccogoi 0one dcupa u Oenxa. Bulsgunu, umo 6 HOPMANUZ08AHHOM MOJIOKe OJii NpOu3800Cmed Cbipd IiCupa
cooepacumcs 3,32-4,06 %, beaxa — 2,91-3,03 %, cyxozo obeszscupennozo monounoeo ocmamxa — 1,87-8,28 %, cyxozo
monounozo ocmamra — 11,55-12,95 %. B nopmanuzosannom monoke coomuoutenue beika K scupy cocmaeuno 1,14-
1,34. Uzeecmno, umo yeenuueHnue unu YMeHbUIEHUE JHCUPHOCTIU CMeCU 6GIusiem Hda NJIACTUYHOCHDb Cblpd U €20
kauecmgo. CedosamenbHo, HOPMALU3AYUSL CNOCODCMBOBANA YIYHULEHUIO CLIPONPULOOHBIX CEOUCHE MONOKA.

Kniouegvle cnosa: cvipoe MONOKO, HOPMATUZ0BAHHOE MONOKO, XUMUYECKUL COCMAS, (HUIUKO-XUMUUECKUE
c80LCMEa, HOPMANUZAYUSL, CHIPONPULOOHOE MOJIOKO.

Beenenune. 13BecTHO, 4TO KOPOBBE MOJIOKO MMEET CIOXHYIO CTPYKTYpy. B MoJOKe KOpOB conepikarcs Bce
HEOOXOAMMBIE ITUTATEeNbHbIE BEIeCTBA JUIA IOAJACP)KAHMS JKH3HEICSITENbHOCTH 4enoBeka. Kak ormeuator M.A.
Kynpuna ¢ coaBropamu, copepkaHue MOJOYHOTO Oeflka B KOPOBBEM MOJIOKe Konebnercst ot 2,6 10 5,3 % [6]. Otn u
Jpyrue MOoKa3aTelnd MOJIOKa 3aBHCST OT MOpOAbI KMBOTHHIX. B.JI. 3axapoBa ¢ KoJuleraMu M3y4wIn BIUSIHHE TTOPOJIBI
KPYITHOTO pOraToro CKOTa Ha TEXHOJIOTHYECKHE KayecTBa MOJIOKa M BEIPaOOTaHHOTO M3 Hero celpa. OHM YCTaHOBWIIH,
YTO CBIp VISl TPWJIS 10 TEXHOJOTHUH XaJUTyMH W3 MOJIOKa BCEX TPEX IOpOJ] KOPOB COOTBETCTBYET TPEOOBaHUIM
HarmonanpHoOro ctannapra 'OCT P 52686-2006 «Creipel. O6mue Texauueckue ycnoBus» [3]. A.B. CremanoB u np.
MIPOBEJIM HCCIIEAOBAHUS COJEPKAHUSA B MOJOKE KOPOB JKHUPHBIX KHCIOT, TPAHCH30MEPOB HEHACBHIIICHHBIX XHUPHBIX
kuciaot [9]. UccaenoBarenu OTMEUaroT, YTO MPOJYKTHBHbBIE KadeCcTBa KOPOB YEPHO-TIECTPOI MOPOIBI 3aBHCAT OT HX
Bo3pacra [8].

OpHako, Kak CYHWTAIOT MHOTHE HCCIIEOBATENH, BAXKHBIM (DaKTOpOM, OMPEACISIONIAM CBHIPOIPUTOJIHOCTS,
sBisieTcs: 6e3onmacHocTh Mostoka [1], [2], [5]. II.W. I'yHpKOBa C COaBTOpaMu BBISIBHIIM B3aUMOCBSI3b MEXTy MUKPOOHOM
00CeMEHEHHOCTBIO, COCTABOM KOPOBBETO MOJIOKA, BHIXOJJOM M KaUE€CTBOM II0JIy4aeMbIX M3 HEro OEIKOBBIX IPOAYKTOB.
VYueHble yCTaHOBWIIM, YTO TPU WH(QHUIIMPOBAHUHM MUKPOOPTaHM3MaMH HM3MEHSIOTCS COCTaB M CBOMCTBa MOJIOKa. DTO
MPUBOAUT K YXYAUIEHUIO TEXHOJOTHUECKUX CBOMCTB MOJIOKA M HEMPUTOAHOCTH €ro I MPOU3BOJCTBA MOJIOYHBIX
npoaykroB [4]. HccrnemoBaHusi 1O ONPEAENCHUIO CHIPONPHUIOJHOCTH MOJOKA KOPOB MAJs MPOU3BOACTBA CHIPOB
npoBoasATcs W B ycnoBusix Yysamickoi PecryOmuku [7]. HeobGxoammo OTMETHTBh, YTO B CTpaHe CIPOC Ha
CBIPOIIPUTOJTHOE MOJIOKO pacTeT. YBEIHMYMBACTCA WM TPOWU3BOACTBO CHIPOB, YTO IOBBIMNACT AKTYAIBHOCTH HAIINX
HUCCIIEIOBAHUMN.

Ienb uccie10BaHUM — BBIIBUTH COCTAB U CBOMCTBA MOJIOKAa KOPOB YEPHO-TIECTPOM MOPOJbI 1JIsl IPOU3BOCTBA
MOy TBEP/IBIX CHIPOB.

3agaum: onpenenuTh XUMHUYECKHH COCTaB M (PM3NKO-XUMHYECKHE CBOMCTBA MOJIOKA.

OO0bexkTbl M MeToAbl. lccnenoBaHMA XHMHYECKOTO COCTaBa M (PU3MKO-XMMHUYECKHX CBOMCTB MOJIOKA
NIPOBOAMIIM B 3UMHHMHA M BeceHHUWH mepuoapl 2022-2023 rr. sKCmpecc-MeToAaMH B YCJIOBHSX Y4€OHOW M Hay4HO-
HCCIIEI0BATEIbCKON J1abOpaTOPHK MO TEXHOJOTMH MOJIOKA M MOJIOYHBIX MPOJYKTOB UyBalICKOrO roCyIapCTBEHHOTO
arpapHOro yHUBEpPCUTETA.

PesyabTarel M ux o0cyxknenme. IlepBoii TEXHOJIIOTHUECKOH omeparueil NMpoU3BOACTBA MOJIYTBEPIOrO ChIpa
SIBIIIeTCA TPUEMKa ChIPbS M €ro MOATOTOBKA. Pe3ynbpTaThl HUCCIeNOBaHUN MOJIOKa KOPOB YEPHO-NECTPOM MOPOABI MO
XMMHUYECKOMY COCTaBY M (PU3UKO-XUMHUYECKUM CBOMCTBAM IPHUBE/ICHBI HA pHCYHKaxX | 1 2.
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Puc. 1. XuMunueckuii coctaB CbIporo Moyoka, %

BeisiBuin, yto maccoBast nois oxupa (MJDK) B cemm mapTusix celporo Mojoka coctasiser 4,31-4,65 %,
MaccoBas nons Oenka (MJIB) — 2,88-3,02 %, maccoBas monst nakto3st (MJJI) — 4,27-4,47 %, conmepkaHue
MuHepaibHbIX cojeit (MC) — 0,67-0,71 %, coaepxanue Cyxoro 00e3KupeHHOro MojouHoro ocratka (COMO) — 7,83-
8,14 %, comepxanue cyxoro mojoyHoro ocrtarka (CMO) — 12,14-12,72 %. YcTaHOBWIH, YTO COJACPIKAHHE
nobasneHHoi Boabl (JIB) B 5 u 6 maptusax monoka coctaBisieT 4,57 u 3,38 % coorBerctBenHo. Conepkanue /B
npuseno K cHkeHuto MJIb, MC u COMO B 3Tux napTUsiX MOJIOKA.
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Puc. 2. ®uznko-XxuMHUIeCKHe CBOMCTBA CHIPOTO MOJIOKA

B cBs3u ¢ mocTyruieHHEM MOJIOKa ¢ J00AaBICHHON BOJOW TPOBENH BBIE3THOE MEPOTPHUSATHE B XO3SIHCTBO.
YCcTaHOBWIN, YTO K MOMKE MOJIOYHOTO OOOpYIOBAaHUS TOMYCTUIIM HEIOJITOTOBICHHOTO COTPYIHHUKA, YTO MPHUBEIO K
HEYMBIIIUIEHHOW (anbcuuKauy MOJIOKa BOJOW. B XO03siicTBe TpPOBENH MEPONPUITHS IO TPEAOTBPAIICHUIO
TIoTIa/IaHKs TIOCTOPOHHMX BEIIECTB B MOJIOKO. B cienyromeit mapTun Mosioka 100aBieHHYIO BOJY HE OOHAPY KHITH.

[TnotHOCTH cBIporo Mosoka cocraBuia 25,77-27,33°A mnpu TtpeboBanusx 'OCT P 52054-2003 «Momnoko
KopoBbe cblpoe. TexHudeckue ycinoBus» He MeHee 27,0°A. MuHMMaNbHYI0 NIOTHOCTh MOJIOKA BBISIBWIN B 5 TapTHU.
Temmeparypa 3amep3anust cocraBuia ot munyc 0,504 no munyc 0,524°C npu tpedoBanuu ['OCT P 52054-2003 ne
Beime MuHyc 0,520°C. IIpeBbllmieHHe TemmepaTrypbl 3aMep3aHHs YCTaHOBICHHBIM HOPMaM BBISIBUWIM B 5 MapTUU.
AxTuBHas kucinoTHOCTH (pH) MoJIOKa COOTBETCTBOBANIA CBEXEMY MOJIOKY M cocTaBuia 6,61-6,74 equnu.

Takum 00pa3om, MOJIOKO 5 MapTHH MO IJIOTHOCTH M TEMIIepaType 3aMep3aHus He COOTBETCTBYET TPEeOOBAHISIM
HOPMAaTHBHOTO IOKYMEHTA, YTO BBI3BaHO €ro (hanbcudukaueii.

Pe3ynbTaThl MCCIEAOBAaHMI XHMHYECKOTO COCTaBa MOJIOKA BBI3BIBATM HEOOXOAMMOCTh HOPMAIH3ALUH JUIA
MIPOU3BOJICTBA CHIpa. B CBSA3M C 3THM MOJIOKO CemapupoBaiu Ipu Temmeparype 35-40°C m MOIy4IMiIN CIMBKH U
o0ezxxupeHHoe Monoko. CIMBKHM HAaCTEPU30BAU W BBIICPKANM JUIS CO3PEBAHUS, 3PENble CIMBKHM HANPaBWIN LIS
MIPOM3BOJCTBA CIMBOYHOro Macia. OOe3XKUPEHHOE MOJIOKO HCIOIb30BAIM I HOPMAaIM3alMd CMECH II0 MacCOBOH
JloJie KMpa U OenKa, Tak KaK YBEJIMYEHHE WIIM YMEHBIICHHE XMPHOCTH CMECH BIIMSET Ha IUIACTUYHOCTH ChIpa U €ro
Ka4yecTBO.
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PesynbTaThl HCCIeROBaHUN XMMIYECKOTO COCTaBa U (PU3UKO-XMMHYECKUX CBOWCTBA HOPMAIM30BAHHOIO MOJIOKa
TIpUBEJH Ha pUCYHKax 3 u 4.
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Puc. 3. Xumudeckuii cocTaB HOpMaJIM30BaHHOTO MOJIOKa, %o
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Puc. 4. ®uzuko-xuMuyeckue CBOWCTBa HOPMAIM30BAHHOTO MOJIOKA

B HopmamuzoBanHOM Mosioke MK cocraBmma 3,32-4,06 %, MJb — 2,91-3,03 %, MIJT — 4,29-4,51 %,
conepxxanne MC — 0,68-0,71 %, COMO - 7,87-8,28 %, CMO — 11,55-12,95 %. B HOpManm30BaHHOM MOJIOKE
conepxanue JIB He ycTaHOBUIIH.

[InoTHOCTH HOPMAIM30BAHHOTO MOJIOKA cocTaBmia oT 26,41 1o 28,56°A, Temneparypa 3amep3aHusi — OT MUHYC
0,501 mo 0,525°C, axtuBHas xuciotHocth (pH) — or 6,61 mo 6,72 enuHun. MUHUMAaJIbHYIO IJIOTHOCTh H
MaKCHMAaJIbHYIO0 TeMIepaTypy 3aMep3aHus BBISBIUIM B HOPMAJIM30BAHHOM MOJIOKE W3 (pambCH(UITMPOBAHHBIX MapTHil
ceIpbsi. Hopmanu3sarwst MoJtoKa IpHBesia K yIIydIIeHHIO CHIPOTPUTOTHBIX CBOMCTB MOJIOKA.

BbiBoabl. MoJIOKO KOPOB YEPHO-TIECTPOH TONMITHHH3UPOBAHHON IIOPOABI TI0 XUMUYECKOMY COCTaBYy M (PH3UKO-
XUMHWYECKUM ToKa3aTesiM cooTBeTcTBYeT TpeboBanmsM ['OCT P 52054-2003 «Mooko KOpoBke Chipoe. TexHuuecKue
ycnoBus». OgHAKO HAPYIIECHHS PaBUI JOCHUSI KOPOB ITPUBEIN K HEYMBIIUIEHHOH (arbcu(UKauy MOJIOKa BOIOM.

CooTHOlIeHNe >XHMpa W Oenka B ChIpoM Mosoke coctaBmio 1,50-1,54 mpu pexomeHayemoil Hopme ISt
ceipozemust 1,1-1,25. Hopmanu3zanus criocoOCTBOBaja K MOJIyYEHUIO CMECH C COOTHOIICHUEM O€NKa K JKUpY B IIpeenax
1,14-1,34 n ymy4mmia CeIpONPUroHbIE CBOICTBA MOJIOKA 10 (PU3UKO-XUMHYECKUM MTOKA3aTEIISIM.
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INVESTIGATION OF THE COMPOSITION AND PROPERTIES OF MILK FROM BLACK-AND-WHITE
COWS FOR CHEESE PRODUCTION

G. A. Larionov, A. V. Efimov, M. G. Terentyeva
Chuvash State Agrarian University
428003, Cheboksary, Russian Federation

Abstract. The purpose of the research is to identify the composition and properties of milk from black-and-white
cows for the production of semi-hard cheeses. Tasks: to determine the chemical composition and physico-chemical
properties of cow's milk. Studies of the composition and properties of milk were carried out by express methods in the
conditions of the educational and research laboratory for milk and dairy products technology of the Chuvash State
Agrarian University. In our country, black-and-white Holstein cows are widely used for milk production. The milk of
these cows does not always meet the requirements of cheese makers in terms of milk protein content. Our studies of the
chemical composition and physico-chemical properties of milk confirm the concern of cheese makers. It was found that
the mass fraction of fat in the milk of cows of the black-mottled Holstein breed is 4.31-4.65%. This content of milk fat is
quite acceptable to cheesemakers. However, the contents of protein, skimmed milk powder and milk powder are low
and amount to 2,88-3,02%, 7,83-8,14%, 12,14-12,72% accordingly. The ratio of milk protein to fat was 1.50 with a
recommended rate of 1.1-1.25. To solve the issue of improving the cheese-usable properties of milk in terms of fat and
protein ratio, normalization was carried out. To do this, the calculated amount of milk was heated to 35-40°C and
separated on a milk separator. Cream and skimmed milk were obtained by separation. Cream was not used in the
production of cheese, but was sent to the production of butter. Skimmed milk was used to normalize milk by the mass
fraction of fat and protein. It was found that normalized milk for cheese production contains 3.32-4.06% fat, 2.91-
3.03% protein, 7.87-8.28% skimmed milk powder, 11.55-12.95% milk powder. In normalized milk, the ratio of protein
to fat was 1.14-1.34. It is known that increasing or decreasing the fat content of the mixture affects the plasticity of the
cheese and its quality. Consequently, normalization contributed to the improvement of the cheese-usable properties of
milk.
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