MULLEBbIE CUCTEMbI | Tom7 No 1 | 2024 FOOD SYSTEMS | Volume 7 No 1 | 2024

DOI: https://doi.org/10.21323/2618-9771-2024-7-1-144-150

INoctynmna 04.11.2023 https://www.fsjour.com/jour
ITocTynnia nocie peneHsupoBanus 26.03.2024 HayuHas CTaThs
IIpunsrTa B neuats 29.03.2024

© MopzpsuHoBa B. A., Ceupugenxo I. M., Octpoyxosa U. JI., Octpoyxos /1. B., 2024

N3YYEHUE BO3MOJXHOCTHU BBIPABOTKHN PACCOJIbHBIX CbIPOB
N3 3AMOPOXEHHOTI'O OBEYBETO MOJIOKA

MopasunoBa B. A., CBupugenko I. M., Octpoyxosa U. JI.*, Octpoyxos /. B.

Bcepoccuiickuit HayuyHO-1CC/IeIOBATENbCKIIT MHCTUTYT Maca0Ae s U cbipoenus, Yriaud, SIpociaBckas 061acTh, Poccus

K/TIOYEBBIE CJIOBA: AHHOTALNYA

Open access

08eube MOJIOKO, B craTbe mpencTaBieHbl pe3ylibTaThl UCCIETOBAHNS MTOKa3aTeleil KauecTBa PacCobHBIX ChIPOB, BBIPAGOTAHHBIX U3 Aedpo-
3amopaxcusaHue, CTUPOBAHHOTO OBeYbero Mosioka. O6bekTaMu M3yueHus ObLIY HAaTypaabHOE U TepOCTUPOBAaHHOE OBEUbE MOJIOKO, PACCOITb-
deppocmayus, HbIe CBIPBI U3 3TOT0 MOJIOKa. ViccimemoBanust nedpoCTMPOBAaHHOTO OBEYbEr0 MOJIOKA (OMBIT) MpoBOaMIM yepe3 10 cyT ero
colponpuzodHsie XpaHeHus Ipu Temiiepatype muHyc 18 °C ¢ nocnenymwoiueii nedpocraumeit mpu remnepatype 20+ 2 °C. CoctaB HATypaJbHOTO
cgoticmea, OBeybero MoJioKa (KOHTPOJIb) pacCMaTpUBAJICS MOC/Ie XpaHeHusI B TeueHne 24+ 12 4 mpu temneparype 4+ 2 °C. Bbuio ycra-
pacconsHelll cuip, HOBJIEHO, YTO 3aMOPakKMBaHMe MOJIOKA U MOC/IeAyoIas ero qedpocranys He 0Ka3aay 3HAYMMOTO BIAVSIHUSI Ha COflepsKaHue
op2aHosienmuyeckue  Cyxux BelleCTB MOJIOKa, HA MacCOBYIO JIOJ0 Oesika U Kupa, Ha TUTPYEMYI0 KMCJIOTHOCTb; OJTHAKO MacCOBAas TOJIST KasbIUs
nokasamenu yMeHbIIWIach B cpegHeM Ha 20%. 3aMopakuBaHMe MOJIOKA 3HAYMMO He MOBIMSIIO Ha 06Iee KOIMUeCTBO MUKPOOPTaHM3-

MOB, B TOM YMCJIE CITIOPOBBIX a9POOHBIX MUKPOOPTAaHM3MOB U TUIECHEBBIX I'PUOOB. UMCIO COMATUUECKUX KIETOK CHU3WIOCH
B 3,0—4,5 pa3sa. He 6bUI0 YCTAHOBJIEHO OTINYMIT MY KOHTPOIbHBIM ¥ OIBITHBIM 06pa3aMy MOJIOKA B CIIOCOGHOCTM K ChI-
YY)KHOMY CBEPThIBaHNIO. YPOBEHDb CHHEPEe3MCca CI'yCTKOB B KOHTPOIbHOM 06pasiie cbhipa 6611 Ha 16+ 1% Bbllile 1O CPABHEHMUIO
C OTBITHBIM 06pa3iomM. ChIpbI BbIPAGaTHIBAIM MO TPAAMUIIMOHHON TEXHOIOTUUECKOI CXeMe PacCoIbHOTO ChIpa C UCIIOIb30-
BaHMeM IMPOM3BOACTBEHHOI Me30(pWIbHOI 6aKTepuanbHO 3aKBacky. KOHTPOIbHbIE 1 OMBITHBIE ChIPI 3HAYMMO HE OTIIN-
Yannch Mo GpU3NKO-XMMMUIECKUM MoKasaTessiM. [1o cTeneHn MpoTeonn3a MeXAy KOHTPOIbHBIMY M ONBITHBIMY BapMaHTaAMU
He ObUIO YCTAHOBJIEHO OCTOBEPHBIX OT/INUMIL. B OMBITHOM 06pasiie chipa 6bLJI0 OTMEUEHO CHUsKeHMe GyhepHOii eMKOCTHI
CBIPHOJ Macchl B CDABHEHMM C KOHTPOJIbHBIMU ChIpaMM. 3aMOpakMBaHMe MOJIOKA He 0Ka3asio CYIleCTBEHHOTO BAMSHMS Ha
XapaKTePUCTUKY BKyca ChIPOB: B 060MX BapMAHTAX ChIPbI XapaKTePU30BAINUCh C1a60BbIPAKEHHBIM ChIPHBIM, KMCIOMOJIOY-
HBIM BKYCOM C OPUTMHAJIbHBIMM IIPUBKYCAaMM OBEUbETO MOJIOKA. Bosiee 3amMeTHbIe OT/IMYMS GbLIIY YCTAHOBJIEHBI B KOHCUCTEH-
LMY CBIPOB. B KOHTPOIIBHOM BapraHTe KOHCUCTEHLIVS XapaKTepr30Baiach KaK HeXKHasl, C7IerKa JIOMKasl; B OTIBITHOM — MeHee
HEeXHast, HO JIOMKasI ¥ ¢Jierka MyuHucTast. Haubosnbliee yxy/iieHne KOHCUCTEHIMY HaOII0AaIM B 06pasax 3aMOpPOsKeHHOTO
ChIpa 13 HATYPaJIbHOTO MOJIOKA Tocie fedpocTanun; OHa ONpeensiach KaK IOMKast, MyqHMUCTAs, KPOILTNBASI.
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sheep’s milk, freezing, The article presents the results of a study of the quality indicators of brine-ripened cheeses produced from defrosted
defrosting, cheese- sheep’s milk. The objects of the study were natural and defrosted sheep’s milk, brine-ripened cheeses from this milk. The

like properties, brine study of defrosted sheep’s milk (experiment) was carried out after 10 days of its storage at a temperature of —18 °C followed

cheese, organoleptic by defrostation at a temperature of 20+ 2 °C. The composition of natural sheep’s milk (control) was examined after storage

characteristics for 24+ 12 hours at a temperature of 4+ 2 °C. It has been found that the freezing of milk and its subsequent defrostation did
not have a significant effect on the milk solids content, the mass fraction of protein and fat, titrated acidity; however, the
mass fraction of calcium decreased, on average, by 20%. Freezing milk did not significantly affect the total number of micro-
organisms, including spore aerobic microorganisms and molds. A decrease in the number of somatic cells (from 3.0 to 4.5
times) was found. There were no differences between the control and experimental milk samples in the renneting ability.
The level of syneresis of clots in the control sample was 16 1% higher compared to the experimental sample. The cheeses
were produced according to the traditional technological scheme of brine-ripened cheese using a production mesophilic
bacterial starter culture. The control and experimental cheeses did not differ significantly in physical and chemical param-
eters. According to the degree of proteolysis, there were no significant differences between the control and experimental
variants. In the experimental sample, a decrease in the buffer capacity of the cheese mass was noted in comparison with
the control cheeses. The freezing of milk did not have a significant effect on the taste characteristics of the cheeses: in both
variants, the cheeses were characterized by a weakly expressed cheese, fermented milk taste with original taste of sheep’s
milk. More noticeable differences were found in the consistency of the cheeses. In the control version, the consistency was
characterized as tender, slightly brittle; in the experimental version, it was less tender, but brittle and slightly powdery. The
greatest deterioration in consistency was observed in the samples of frozen cheese made from natural milk after defrosting;
it was characterized as brittle, powdery, crumbly.
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1. BBegeHue

O6BbeMbI IPOM3BOLICTBA OBEUBEI'O MOJIOKA, IT0 CPABHEHMIO C MOIIOKOM
IPYTMX JAKTUPYIOIIMX SKMBOTHBIX, HEBEIMKM U COCTaBisiioT 1,3-1,4%
B MMPOBOM 06beMe Mojoka [1,2]. OmHaKo B 0BeUbeM MOJIOKe 110 CpaBHe-
HMIO C KOPOBbMM cofepkuTcs B 1,5 pasza Gosblie CyXux BeIeCTB; B €ro
cocTaBe IMPUCYTCTBYET JAOCTATOYHOE KOMMYECTBO OeNKOB, SKMPOB U MMU-
HepalbHBIX BelleCTB — Kamblys 1 docdopa, Urpammmx BaskKHYIO POIb
B IIPOM3BOJICTBE CHIPOB [3].

B eBpomeiickoM CbIpOJenuyu ChIpbl M3 OBEYLEr0 MOJIOKA OTHOCST
K 37IMTHO rpymie cblpoB Kateropuy PDO c 3auiyineHHbIMY HaiMeHOBa-
HUSIMM TI0 MeCTy IIPOMCXOXKIeHusl, TakuMu Kak Pokdop, [Tekopuuo Po-
maHo, ITekopuno Capny, CununnaHo, Manuero, Kacreny BpaHky, 9Bopa
u Ip. [4]. I3 oBeubero MoyIoOKa M3roTaBIMBAIOT TAKKe JIOTYPTHI U ChIBO-
POTOYHBIE CBIPBI [5].

B P® Temmbl NpupoCTa 0B€UYbero MOJIIOKa HeBeIVKM, HO yCTOMUMBEIL. 3a
rociaenuue 10 et 06beMbl ITPOU3BOICTBA COCTABMIN 6,5 THIC. T, TOSIBU-
JICh TIPOEKTHI ITPOMBIIIITIEHHOTO JOeHMs OBel] C IocIeAyoleli epepa-
6OTKOJ MOJIOKa [IJIs1 M3TOTOBJIEHMSI CBIPOB MpeMuyM-Kiacca [6]. OmHako
OCHOBHOE ITPOM3BO/ICTBO MOJIOKA IO CUX ITIOP COCPEIOTOYEHO B KPECThSIH-
cKO-(hepMepCcKMX XO035/CTBAX, IZle BOIPOCHI HAKOIUIEHWSI MOJIOKA ISt
BbIPAGOTKYM ChIpA WJIM TPAHCIIOPTUPOBKM HA YAaJeHHbIE PACCTOSHUS
C LeJIbI0 peanu3anyy Wi JajbHeiilieil mepepaboTKy MOoApa3yMeBaioT
€ero npefiBapuTe/IbHOE KOHCEPBMPOBaHMe, HATIPMMeED, 3aMOPaKMBAHMEM.
[Tepuop nakTauym y oBel, oueHb KOpoTkuit, 130—-150 nHeii [6], 1 BO3ZMOXK-
HOCTb KOHCEPBMPOBAHMS MOJIOKA ITO3BOJIUT MTPOM3BOAUTENSIM CITIALUTh
CEe30HHOCTb, IOBBICUTDH PEHTA0eTbHOCTD TPOM3BOACTBA.

3amopaskuBaHue HeGONbIINX 00BEMOB MOJIOKA SIBJISIETCS LOCTATOY-
HO paclpoCTPaHEeHHbIM IPMEMOM B IPAKTMKE eBPOIEiiCKOro ChIpoje-
yust [7]. B Haleit cTpaHe 3TOT CIIOCO6 MPUMEHSIeTCsT IJIsl peIKUX BUIOB
SKMBOTHBIX, TPY HEGOMBIINX 06beMax U BbICOKOIi Ce30HHOCTH [8]. 3amo-
paXyuBaHMe KaK ajgbTepHaTMBa [JI1 KOHCePBMPOBAHMS CbIPOTO MOJIOKa
B KPeCTbSIHCKO-(pepMepCKMX X03SI/ICTBaX Mpejiaraercs Ajsi opeubero [7],
Ko3bero [9,10,11], 6yitBoauHoro [12], Kob6blabero [13] Mmonoka.

OpHaKo B HAyYHOJ IMTepaType MPUBOASITCS pasHble CBeleHNs O I10-
BeZleHUM MOJIoKa mocie aedpocrauyn. Hanpumep, no ganubiM Kpyun-
HMHA U Ap. [14], KpMOKOHCepBMPOBaHME MOJIOKA [TO3BOJISIET COXPAHUTD
GOJBLIMHCTBO €ro IT0e3HbIX KOMIIOHEeHTOB. B mccinenoBanny Wendorff
[15] coobuiaeTcs, 4TO 3aMOpaXkMBaHMe OBEYbEro MOJIOKA IPU MUHYC
27°C crioco6CTBYET COXpaHEHMI0 CTAGMIbHOCTY CTPYKTYpPhI B TeueHue
12 mec xpaHeHusI, a 3aMopaxkuBaHue pu MuHyc 15 °C — He 6osnee 6 me-
csieB. [IponyKThl, MPON3BefEeHHbIEe M3 MOJIOKA, 3aMOPOXKEHHOTO IpU
TemIieparype MuHyc 27°C, IOKasaJy XOpollue OpraHolelnTuyecKyue
" QYHKIMOHAIbHbIE CBOJCTBA.

B pa6ote Middleditch u gp. [16] coobuiaeTcs, YTO OBEUbE MOJIOKO KaK
paHHero, Tak M MO3[JHero ce30Ha JaKTalMM COXPaHsIeT KayecTBO IOC/e
XpaHeHMs B 3aMOPOXKeHHOM BHJle B TeueHue 24 Heflelb; ero MokasaTenn
COTIOCTaBMMBI C [IOKa3aTesIMM CBeXkero MOJIOKa aHaJIOTMYHOTO Iepuosa.

Katsiari u gp. [17] 6bU10 TOKa3aHO, YTO B 06pasiiax 3aMOPOKEHHOTO
ripu temmeparype Munyc 20 °C 1 gedpocTpoBaHHOTrO 1ocie 6 Mecsien
XPaHeHNs] OBEUbEro MOJIOKa 00liiee KOMMIYeCTBO GaKkTepuit 6bUI0 3HAUU-
TenbHO Huke (p<0,05), uem B cBeskeM Mosioke. Ha obiiiee comepskaHue
MMKDPOOPraHM3MOB OKa3saja BIMSHME M TeMIlepaTypa 3aMopo3Ku. Tak,
Wendorff [15] ycTraHOBWMII, 4TO 06IIee KOMMYECTBO GaKTepuii yMeHbIa-
J10Ch 60ree GBICTPBIMM TEMITAMM B MOJIOKE, XPaHMBILIEMCSI [TPU TeMITepa-
Type munyc 15 °C, uem mipu Temreparype MmuHyc 27 °C.

UccnenoBanus [18] n0OKa3bIBalOT COXPAHHOCTb ChIPOIIPUTOAHBIX
CBOJICTB OBEYBETO MOJIOKA, 3aMOPOKEHHOTO0 IpY TeMmneparype MuHyc 18 °C
¥ XpaHsIerocs B TeueHue 3 mecsies. [Ipy aTom cofepykaHye KOJIOUITHOTO
docdopa, KanbLysT M MarHus, BAVSIOIIee Ha ChIYY)KHYIO CBepPThIBAEMOCThb
MOJIOKA, M3MEHSUIOCh He3HAUMTENTbHO. Zhang u Ap. [19] nenaloT BbIBO/, UTO
CBIp XOpOIIIero KauecTBa MOXKHO ITPOM3BOJUTD 113 OBeYbero Mosuoka, 3aMo-
POKEHHOTO Kak Ipu TeMriepatype muHyc 15 °C, tak u ipu munyc 25 °C Ha
CPOK J10 6 MecsiLieB, 6e3 BAVISIHMS Ha BBIXOJ, WJIV COCTaB ChIpa.

B03MOXXHOCTD AJIUTENBHOIO XpaHEHMs] OBeYbEero MOJIOKa B 3aMOpPO-
SKEHHOM BM/JI€ CBSI3BIBAIOT C 60Jiee MeJIKMMM pasMepamiu (10 CPaBHEHUIO
C JKMPOM KOPOBbET0 MOJIOKA) U € GOJIblIIeli CTeNIeHbIO JUCTIePCHOCTH K1 -
POBBIX [7O6Y/T MOJIOKA. DTOT (GaKTOP MO3BOJSIET M36EKATh PasmeneHust
a3 npu 3amep3aHumn 1 obecrieurBaeT cTabuIbHyI0 KOHCUCTeHIMIO [20].
CoxpaHeHMIO OJHOPOAHOCTM MOJIOKA I0C/e 3aMOpaskuBaHus U gedpo-
CTaUMM TaKke CIOCOOCTBYeT CTPOEHMEe Ka3eMHOBBIX MMULENT OBEYbEro
MOJIOKa, OT/IMYAIOIIMXCSI OT MULIe/UT KOPOBbEro MoJIoKa Kak pasMepamu
(8 1,3 paza MeHbllle), TaK ¥ HaJMuueM MyabTUHOCHOPMINPOBAHHBIX
dopm B-kasenna [21].

C mpyroit CTOPOHBI, MHOTVE MCC/IEN0BATENN 3asIBIISIOT O ecTabyI-
3alUY MOJIOYHBIX GEJKOB M O BO3HMKAIOIIE B pesyinbpTare 3TOro ¢io-
KYJISIIVV WV BBITIQZIeHUM OCafKa Py OTTAaMBAaHMU BO BpeMsl XpaHEeHMsI

MOJIOKA B 3aMOPOKEHHOM BMJie. DTY M3MeHeHMsI CXOIHbI C M3MeHeHMsI -
MM, TIPOUCXOISLIMMM C KOMIIOHEHTaMM MOJIOKa B pe3y/bTaTe KOHIIEHT-
pupoBaHus [22,23].

Hamnpumep, Tribst u ap. [24] OpUIIM K BHIBOAY, YTO 3aMOPaKMBaHMe
oBeybero Mosioka mpu MuHyc 18 °C 1 ero orrauBanue mnpu 7 °C npuBoguUT
K YBeJIMYEHNIO pa3Mepa KMPOBBIX IaPUKOB U K Goee BBICOKOMY OTZe-
JIEHMIO CJIMBOK IO CPaBHEHMIO CO CBEXUM MOJIOKOM. PasmopaxkuBaHue
06e3XMPEeHHOT0 MOJIOKa Mpu TemIeparype 25°C 06HapyskK1IO U3MeHe-
HMSI COJIEBOTO GasiaHca, IIPUBEJIO K YBEIMUEHNMIO ero 6ydhepHOoii Crocoo-
HOCTY ¥ K CHVDKEHUIO COZlepsKaHMsI pAaCTBOPMMOTO KajbLMsI cpasy mocie
OTTaMBaHUSI.

IIpy M3yuyeHuy BIAVSIHUS AJIUTETbHOTO 3aMOPaKMBAHMS HA ChIUYXK-
HbIe CBOJCTBA MOJIOKa OBell TTopobl Sarda [25] 6bUIO YCTAHOBJIEHO, YTO
addekT xpaHeHus cyuecTBeHHO moBausut (p<0,01) Ha mapaMeTpbl Chl-
YY>KHOTO CBepThIBaHMs. [loc/ie Mpomo/KUTeIbHOTO XpaHeH!sI B 3aMO-
POXKEHHOM BuJe GbLIO 3aperucTpUpoOBAHO GOMbLIOE KOIUYECTBO HEKO-
arynmpymomux cy6npo6. Kpome Toro, BpeMsi CBepTbIBAaHMSI MOJIOKA U3
3aMOPOKEHHBIX 06pa31i0B ObII0 60JIbIIIE, A TBEPIOCTD CIYCTKA CHIKAIACh
rocjie mepuoja 3aMOpPaXMBaHMS ISITh MecsilieB. 3aMeTHOe CHIDKeHUe
CBHIYYKHBIX CBOJCTB OBEUbETo MOJIOKA II0C/Ie XPaHeHNs B 3aMOPOKEHHOM
BIJIe MOKET CBUETETbCTBOBATh 00 YMEeHbLIEHMM BbIXO/IA 1 KAUeCTBa 13-
TOTOBJIEHHOTO CbIpa. B CBSI3M € 3TMM cZieniaH BBIBOJ, YTO 3aMOpaskiBaHye
ChIPOTO MOJIOKa Sarda ciegyeT orpaHMYUTh 60/iee KOPOTKUMIM CPOKAMIA.

ITponsBozcTBo cbipa [Tacra dunara 13 3aMOPOKEHHOTI'O OBEYbEro MO-
JIOKa He CTaJIo XOpolle aJbTepHaTUBO MCIIOIb30BaHNI0 HATypaIbHOTO
ChIpbs [26]. HoBBIE ChIpBI He GbLINM MPUHSTHI TOTpebuTensimu. O60cHO-
BaHMeEM IOCTYKVWIM M3MEeHEHMUSI TeKCTYPhI ¥ NMPOGWIS IIaBKOCTY ChI-
POB, U3rOTOBJIEHHBIX ITOJIHOCTHIO U3 3aMOPOXEHHOTO OBEYbero MOJIOKa,
a Take B cMecu ¢ 30% KOpOBbEro MOJIOKa. 3aMOpaskMBaHMe MOJIOKa
MPUBEJIO K TOTEePe «CBEKECT» BO BKYCE ChIPA, MACTUYHOCTY U Grecka
cpipoB [Tacta @utaTta; ChIPbI OMYYMIUCH 60see TBepAbIMM U TOMKUMMU.

Alinovi ¢ coaBropamy [27] mOKasamu, YTO 3aMOpOKEHHbIE ChIPBI
Mouaperia, XpaHsiinuecs: Ipu Temnepatype MuHyc 18°C B TeueHue
1-4 mec, moka3anu 6onee BBICOKMIT YPOBEHDb IPOTEOIN3a, YEM CBEXKME
cpIpbl. [losiB/IeHMe OKMCIEeHHBIX ¥ TOPbKMX MPUBKYCOB B ChIpax IOCTIe
pa3MopakMBaHMs aBTOPBI CBSI3bIBAIOT C OCTATOUHOI aKTUBHOCTBIO (ep-
MEHTOB U ¢ 6oJiee JIerkuM X TOCTYIIOM K Ka3eMHY 13-3a U3MEeHEeHUsI ero
CTPYKTYPbI BO BpeMsI 3aMOPaskMBaHMSI M XPaHeHUSI.

VI3BecTHO, YTO TOMMMO MOJIOKa 3aMOPakMBaHMIO ITO/IBEPTraioT U ro-
TOBBIE MOJIOUHbBIE ITPOAYKTHI, TAKME KaK CIMBKU, HOTYypT, Kedup, TBOPOT
u ChIpHI [28,29,30].

ChIpBI 3 OBEYbEro MOJIOKa, XPAHMBIIMECS B 3AMOPOSKEHHOM BUJIE B Te-
yeHne 3, 6 1 9 mec, TOCTOBEPHO OTANIAINCh (P<0,05) OT KOHTPOIBHBIX
CBIPOB TI0 MAaCCOBOJI [0/Ie MOJIOYHOV KUCIOTHI U 1Mo BenmumHe pH [31].
[TpoTeonn3 B 3aMOPOKEHHBIX ChIPAX MTPOJOJDKAICS MeJJIeHHO, CO 3HaUM-
TeJIbHO 60JIee BHICOKMMM TTOKA3aTeISIMU HEeGeTKOBOTO M aMUHOKMCIIOTHO-
ro asora (p<0,05), MPUCYTCTBYIOLIErO B KOHIIE IIepMoia XpaHeHMs.

HccnenoBaHusIMY € TIOMOLIBIO 3MEKTPOHHOM MUKPOCKOMMY GbUIN
06GHapY)KeHb! MOBPEXIEHNSI MUKPOCTPYKTYPbI B ChIPax, 3aMOPOSKEHHbIX
cpasy Iocjie M3TOTOBJIEHMSI M XPaHUBLIMXCSI B TeueHye 4 Mecsues [32].
Jlyuiive pe3ynbTaThl IPU XPaHEHUY 3aMOPO>XKEHHOTO CbIpa Serpa 13 oBe-
Ybero MOJIOKa B TeueHye 12 MecsiteB GbUIY MOTYYeHbI, KOTa 3aMOPasKu-
Ba/IM CbIp HA KOHEUHOJ CTaauy co3peBaHus (I1ocjie 42 cyT) Ipu TemMIie-
parype 3amopaxkuaHug MuHyc 20 °C [33]. IIpy 3TOM 3aMopakuBaHue He
MpeJOTBPATUIO BTOPUYHBIN MTPOTEOIN3 ChIPA. 3aMOPOKEHHBIE 0OPA3IIbI
ChIpa IoKas3auy 60see BbICOKMEe 3HAUeHNMsI He6eIKOBOTOo a30Ta, ueM He3a-
MOpPO>KEHHbIE 00pas3Ibl.

B monyTBepApIx CbIpax M3 OBeUbero MOJIOKA, 3aMOPOKEHHBIX Cpasy
I1oCjIe M3TOTOBIEHMSI IpU OBYX pexxumax (MyHyc 35°C u munyc 80 °C)
u xpaHyBuxcs npy MuHyc 20 °C B TeueHMe 4 Mec € MOCIeYIOMINUM CO-
3peBaHMeM B TeueHye 45 cyT, He 6bIII0 0GHAPYKEHO 3aMeTHbBIX M3MeHe-
HMIT OBIEro cocTaBa, PEOJIOTMUECKUX M CEHCOPHBIX CBOICTB. IIpenBa-
pUTeNnbHOE 3aMOpakMBaHMe CHU3MJIO JKMU3HECIIOCOOHOCTb MUKPOOHOM
mopbl  CchIpa, TOBBICWIIO BJIATOYAEPKMBAIOIIYIO CIIOCOGHOCTb Geska
¥ YPOBeHb IIpoTeonu3a [34].

B nporiecce M3y4yeHyst OpraHONENTUYECKMX XapaKTepUCTHK cbipa Los-
Pedroches nociie 3amopaskuBaHust M 3 MeC XpaHeHUsI B 3aMOPOKEHHOM
BUJe GBUIO BBISIBJIEHO M3MeHeHVe KOHCUCTeHIIMM, 3araxa, MHTeHCUBHO-
CTU BKyca, KUGIOTHOCTU. KonmyyecTBO U pa3mep INIa3KOB CYIECTBEHHO
YMeHbIIMINCh. KOHCUCTEHIMST Me/IIeHHO 3aMOPOSKEHHbIX ChIPOB OblTa
XysKke. DTU TeHIEHIMIU COXPAHSUIUCh 63 M3MeHeHMIi 10 9 MeC XpaHeHUsT
B 3aMOpPOKeHHOM BuIe [35].

PesynbpTaThl MccnenoBaHuii [36] XpaHeHMSI CbIpA-ChIPbSl OJISI TINLI-
LIbI TIOKA3aJIM, YTO 3aMOpaskMBaHMe MOXKHO PacCMAaTPUMBATh KakK CIIOCO6
3aMemJieHMsl 6MOoNornyeckux UM GuU3MKO-XMMMUIECKUX M3MEHEeHMii, 4To
SIBJISIeTCST 6@30IMaCHbIM CIIOCO60M yBeIUUeHus: Cpoka rogHocT. Ho mpu
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MCTIONb30BaHMM 3aMOPOXKEHHOTO ChIPHOTO ChIPbSI HAGMIOMANIM yXyAle-
HMe JKeJlaeMbIX QYHKIIVMOHATbHBIX CBOCTB MULILIBI.

Pe3ynbTaThl MPOBEJEHHOTO MOHMTOPMHTA HAyYHOI JIMTEPATyphl
MMO3BOJISIIOT CAENATh 3aK/IIOUEHME O TPOTUBOPEUYMBOCTU MH(POPMALIINA
0 MPUTOJHOCTY AePPOCTUPOBAHHOIO OBEYHETO MOJIOKA [IJIsl M3TOTOBJIe-
HMSI CBIPOB, B TOM UMC/IE PACCOMbHBIX, @ TAKKE O HEXBATKe MH(MOpMaLmn
06 MX KauecTBe M XpPaHMMOCIIOCOOHOCTH.

Vicxopst U3 akTyaabHOCTM TPOGIIEMBbI, LIeTbI0 JAHHOM PaboThI IBUICDH
MCCIIeOBAHMST TEXHOMOTMUECKUX CBOMCTB AehpOoCTMPOBAHHOIO OBEeUbe-
ro MOJIOKA M KaueCTBEHHBIX TOKa3aTeseil BbIpaGOTaHHBIX U3 HEro pac-
COJIbHBIX CHIPOB B KOHAMIIMOHHOM BO3pacTe U B IPOIECCE XpPaHEHUS,
B TOM YJC/I€ B 3aMOPOKEHHOM BUJIE.

2. O6'BeKTHI ¥ METOAbI

O6beKTaMy MCCIeNOBaHMI GbUIM: HATYPAIIbHOE OBEYbE MOJIOKO KM-
BOTHBIX TOpPOJbI cydonk (KOHTPOIb), 3aMOpPOkKeHHOe U IedpocTupo-
BaHHOE OBEYbe MOJIOKO (OIIBIT); PACCONbHBIE ChIPbI, BRIpAGOTAHHBIE U3
HAaTYypaJabHOro 1 JedpOCTUPOBAHHOIO OBEYbEro MOJIOKA, a TAKKe 3aMO-
POXKEHHBIN 1 AedpPOCTUPOBAHHbIN PACCOMbHDINA ChIP, BBIPAGOTAHHBIN 13
HaTypaJIbHOTO OBEYbETO MOJIOKA.

OMBITHYIO TAPTUIO MOJIOKA 3aMOPakMBaIM TIPU TeMIIepaType MUHYC
18°C u xpanmnn B Teuenne 10 cyT. [lepen BbIpabOTKOI MOIOKO medpo-
cTupoBany npu temmneparype 20+ 2 °C. KoHTposeM CIy>Knao oBeube MO-
JIOKO, OXJIaXKIeHHOe [0 TeMIlepaTypsl 4 * 2 °C, mocsie XxpaHeHMsI B TeUeHye
24%12 4.

CoIpbl BbIpabaThiBaiM B SKCIepuMeHTasbHOM Iiexe BHUMMC wu3
LIeJIbHOTO OBEYbEro MOJIOKA TI0 TPAAVILMOHHOI IS PACCOJIBHBIX ChIPOB
TEXHOJIOTMYECKOi cxeme. [IJIsT UX M3TOTOBJIEHUSI MCIIONb30BaIM IPO-
M3BOJCTBEHHYIO GaKTepMaabHYIO 3aKBACKy B KoinuuecTBe 1,5%, cocro-
SIIIYI0 U3 cMecu Me30(hUIbHbIX TaKTOKOKKOB (Lactococcus lactis subsp.
Lactis, Lactococcus lactis subsp. diacetylactis, Leuconostoc lactis/Leuco-
nostoc mesenteroides subsp. cremoris) n nanouek (Lactiplantibacillus
plantarum). Ceipsl co3peBanu pu Temrepatype 11+1°C u oTHOCUTENb-
HOJ BiIaskHOCTY Bo3ayxa (80+2)% B Teuenue 5 cyT. Bplio BeIpaboTaHo
110 10 ro7I0BOK KOHTPOJIBHBIX M OMBITHBIX CbIPOB Maccoit 1,0£0,1 kr. ITo-
JIOBUHY 06pPasiioB ChIpa M3 HATYPaJbHOTO MOJIOKA 3aMOPakKMBAIN MPU
Temnepatype munyc 18 °C u xpanunu B TeueHue 90 cyT. [lepen ucrmbl-
TaHMSIMU 06pasibl chipa AedpocTupoBanu rnpu temmeparype 20+2°C.

Ompenensimu GpuU3MKO-XxMMMUUECKME TTOKa3aTenyu MOJOKAa (MacCOBYIO
nmoitio kupa, 6enka, COMO, MuHepaabHBIX COJEI, IJIOTHOCTb, KMCIOT-
HOCTb M TOUKY 3amMep3aHysi) IPUOOPHBIM METOIOM C UCIIOIb30BaHMEM
ananmu3atopa monoka MilkoScan FT 2 (FossAnalytical A/S, (Jauus)),
JIeMICTBME KOTOPOTO OCHOBAHO HA MPUMMEHeHUY MeTona MHGPaKpacHOi
@Dypbe-CIeKTPOCKOINN.

ComepskaHie Kanbiiys B Moioke ompenessin o TOCT P 55331-2012!
TUTPUMETPUYECKMM METOIOM.

OrmpefeneHne KolMmMyecTBa Me30(hWIbHBIX a’3pO6HBIX M (haKyIbTa-
TUBHO-aHA3POOHBIX MMUKPOOPTaHU3MOB (B MOJIOKE) OCYILECTBIISIA T10
T'OCT 32901-20142, onpesiesieHyie KOTMYECTBA COMAaTUIECKUX KI€TOK —
o T'OCT 23453-20143. OnpenesieHne KOIMUECTBA JPOXKKEN U TIeceHein
mpoBoayy o T'OCT 33566-2015%

MaccoByIO JOTIO CyXUX BEIeCTB B CHIBOPOTKE OIMPENeNsii METOLOM
BbicymmBanus o TOCT 33957-2016°.

B KOHTPOJIBHBIX U OTBITHBIX ChIPaxX ONpenensiv GU3UKO-XUMUde-
CKMe TIOKa3aTeayu (MacCOBYIO IO BJIaru M aKTUBHYIO KUCIOTHOCTD) 10
T'OCT P 55063-2012°¢ 11 OCHOBHbIE OpPTraHONENTUUYECKIE XapaKTePUCTUKIA
(BKyC M 3arax, KOHCUCTEHIIMIO ¥ PUCYHOK) C MOMOIIbIO IeCKPUITOPHO-
npodupHOTO MeToza, MPUHUMAsI BO BHMMaHMe BbIPaKeHHOCTb OCHOB-
HBIX XapaKTePUCTUK BKyCa ¥ 3araxa (CbIPHbIN, KMCIOMOJIOUHBIN, COTIEHbII,
rapMOHUYHBIN) ¥ KOHCUCTEHIIY (HeXKHasl, IOMKasi, MyJHICTAas!, HECBSI3-
Hasl), XapaKTepPHBIX IJISI PACCOTbHBIX ChIPOB, OLEHMBAEMBIX T10 YCIIOBHOM
mikasie ot 0 1o 5 6a/u10B. MaccoByI0 OJIO JKMPa 3PEJIbIX ChIPOB B IIepecueTe
Ha CyXOe BelleCTBO OIpeJesisii KMCIOTHBIM MEeTO0M, & MacCOBYIO IO
[IOBAPEHHO1 COMM — KOHYKTOMEeTPUYECKMM METOIOM B COOTBETCTBUY CO
crangaptu3oBaHHbiMy B TOCT P 55063-2012° MmeTomuKaMu.

! TOCT P 55331-2012 «MOJIOKO ¥ MOJIOUHbIE TIPOIYKThI. TUTPUMETpUUECKNMii
MeTO[I OTIpefiesIeH sl CoiepskaHmst Kanbiiust». — M.: CtanmaptuHdopm, 2014. — 7 c.

2 TOCT 32901-2014 «Mo0KO ¥ MOJIOUHAs TPOAYKIMs. MeTosibl MMKPOGMOTIO-
ruyeckoro aHanmsa». — M.: Cranmaptundopm, 2015. — 25 c.

5 TOCT 23453-2014 «MoJIOKO cbhipoe. MeTozibl OmpefeneHns COMAaTUYeCKMUX
K1eTok». — M.: Cranmaptuudopm, 2015. — 14 c.

4 TOCT 33566-2015 «MoJIOKO 1 MOJIOUHas MPOAYKLMs. Onpenenenne apox-
SKeii U TIIIECHEBBIX IPUGOB».

> TOCT 33957-2016 «CbIBOPOTKA MOJIOUHAs M HATIMTKM Ha ee OcHoBe. [TpaBuia
MPUEMKM, 0TOOP P06 M METOAbI KOHTPOJIsi». — M.: CtanmaptuHdopm, 2017. — 16 c.

% TOCT P 55063-2012 «CbIpbI ¥ ChIPbI IUIaB/IeHbIe. [IpaBuIa MpuemMKi, 0T60p
1po6 1 MeTo/bl KOHTpOsIs». — M.: Cranmaptusdopm, 2013. — 28 c.

MaccoBylo [om0 asora OIpemensyii MeTomoM Keenbpans 1o
T'OCT P 54662-20117. CrereHb poTeonn3a — 0 OTHOIIEHUIO MaCCOBOM
IOV PacTBOPMMOTO a30Ta K MacCcOBOJ jone 061Iiero a3oTa, BBIpakeHHO-
My B IIPOLI€HTaXx.

ITpolecc ChIYY>KHOTO CBEPTHIBAHMS MOJIOKA MCCIENOBAIM Ha MUIOT-
HOJ yCcTaHOBKe, GUKCUPYST MOAY/Ib YIIPYTOCTM 06Pa3yIoOLIerocs: CrycTka
(&). ns atoro B MepHble cTrakaHuuky Ha 1000 cv® BHOCHM 1o 800 cm?®
MCC/IelyeMOro MOJIOKA, IOMeIaa MX B TepPMOCTAT M HarpeBaiy 10 TeM-
nepatypsl 37 °C. 3aTeM B KasK/Iblif cTaKaHYMK 006aB/sum 1o 1,0 cm3 Bof -
HOro pacTBopa ceruykHoro hepmenTa o 'OCT 34353-20178.

CHHepeTHYecKy CIIOCOGHOCTh refieil 1ccaeqoBaayu myTeM u3Mepe-
HMSI KOMMYECTBa BbIAeNMBLIeics nocae HeHTpudyrnpoBanus cbIBOpPOT-
KM, TIO KOTOPOMY CYZM/IM O CIIOCOGHOCTY reieil OTHaBaTh ChIBOPOTKY IIPK
cuHepe3ce, a TaKKe 0 Macce MOMyYeHHOro CrycTka. [Ijiss 3Toro Moaoko
C CBIYYKHBIM (hepMEHTOM OT/IMBAIV B MepHbIe IPagyMpPOBAHHbIE LIEHT-
pudyskHbIe MPobupky 06beMom 40 MiI. BeiiepskuBanu B TepMocTaTe npu
Temmeparype 37 °C B TeueHue 1 4. [Io ucTeueHUM 3TOr0 BpeMeHM LieH-
TpudyskHbIe TPOOUPKYU HeHTPpUdYrMpoBaay Ha JJabopaTOPHOI LIEHTPU-
yre OIMTH-8YXJI4.2 (OAO THK «[dacran», Kuprusus) B Teuenue 20 MuH
co ckopocThio 6000 06/MUH.

OrpeneneHye 061ero KOJIMYECTBA 3aKBACOYHBIX MUKPOOPIaHU3MOB
B MOJIOUHOJ CMeCH U ChIpe TPOBOAM/IM Ha TVIOTHOM MUTATeNbHO cpenie
KMA®AHEM npu (30+1) °C B TeueHne 72 u, a Takke Ha cpege MKM-1 nio
I'OCT 33951-2016°.

MaremaTn4yeckyro 06paboTKy IIOIYUYEeHHBIX Pe3ylIbTaTOB IIPOBOIVIIN
C YICTIO/Ib30BaHMEM JIByXBBIOOPOYHOTO t-TecTa ¢ pa3INYHbIMU JUCTIEPCH -
siMu B mporpamme Microsoft Excel 2010.

3. Pe3ynbTaThl M 00CYKAEHME

Pe3ynbTaThl MCCIeI0BaHMIi KaueCTBEHHbIX [T0Ka3aTesieil HaTypaabHO-
ro  AedpocTMpOBaHHOTO OBEULEro MOJIOKa MpeacTaBieHbl B Tabmuie 1
u Tabnuie 2.

DU3UKO-XMMUYECKIe IT0KA3aTeN 1 KOTMYeCTBO COMAaTUUECKIX KIIETOK
06pas1ioB OBEYbEr0 MOJIOKA, KOTOPbIE TIOBEPTaMCh UCIIBITAHVSIM, MMEIOT
pacxoxxnenue ¢ tpeboBanusimu TP TC/2013', roe ykasaHo, UTO B OBEYbEM
MOJIOKe MaccoBasi IoJist Gesika Io/KHa ObITh He MeHee 5,1%; maccoBast I0st
KUpa — He MeHee 6,2%; KOIM4YecTBO COMaTUUECKUX KJIETOK — He Gosee
500 ThIc. kneTok. Mccnemoanuss BHUMMC 2021-2022 IT. BbISIBU/IN HECOOT-
BeTcTBME 40% MCCIeNOBaHHBIX 00PA31I0B OBEULETO MOJIOKA IT0 STUM IT0Ka-
3aTesnsm Tpe6oBanusim TP TC 033/2013. ABTOpBI CBSI3bIBAIOT IAHHBIN (haKT
C TeM, 4TO 3a MMOCJIeqHYE TObI TIOSIBWIVCH MHbIE TTOPO/IbI OBEL], 0COGEHHO
MOJIOYHOT'O HaIlpaBJIeHVsI, COCTaB MOJIOKA KOTOPBIX He BCersia COOTBETCTBY-
eT Tpe6oBaHMsIM, 3a105keHHbIM B TP TC. DTO MOATBEPsKIAeTCS 1 UCCIeI0-
BaHusIMU Beepoccuiickoro HUU oBLieBOACTBa M KO30BOACTBA — (uinana
@®I'BHY «CeBepo-KaBkasckuii denepanbHblii HAyYHbBIN arpapHbIii [EeHTP».
ITosToMy B cTaThe mpMBeneHbl (akTHuecKue 3HAYEHUsI IoKasaTeneit
B 00pa3s1iax OBEUbEro MOIOKA, KOTOPbIE MOABEPTraliCh UCTTHITAHVISIM.

B pamkax skcmepyMeHTa ObIO OTMEYeHO He3HAUUTETbHOe YMEeHb-
LIIeHVe MacCOBO HOMM CyXUX BEIeCTB MOJIOKa (B cpefHeM Ha 1,5-2,0%),
B TOM uucie 6eska 1 Xupa nocie gedpocrauyn. ITo, B CBOIO 0YepPe/ib,
MPUBEJIO K CHVDKEHUIO TUIOTHOCTY U KUCIOTHOCTY IedpOCTMPOBAHHOIO
mosoka. [Ipy 3ToM MaccoBast 1oJst Kaiablus B 1e(GpOoCTUPOBAHHOM MO-
JIOKe CHM3WIACh B Gosblieii crerienn, B cpenHeM Ha 20%. [TomyueHHbIe
pes3y/bTaThl COIIACYIOTCSI C JAHHBIMU MCCIeoBaHui [23], roe 6bu10 yeTa-
HOBJIEHO V3MEHEHMe COJIeBOTO GajiaHCa M YMEHBIIEHUE COMepsKaHMsI
PacTBOPMMOTO KaJIbLMsI CPa3y MOC/Ie OTTAaMBaHMS MOJIOKA.

B Hamem 3KcriepuMeHTe XpaHeHMe B 3aMOPOXeHHOM COCTOSIHUM
u Tocenyouas gedpocraiysi OBeUYbero MojoKa He 0Ka3aiy 3HaYMMOro
BJAMSIHUST KaK Ha 06Iee KOIMYeCTBO MUKPOOPraHU3MOB, TaK M Ha JKU3-
HEeCTIOCOGHOCTh CITOPOBBIX a3POOGHBIX MMUKPOOPIaHM3MOB U TUIECHEBbBIX
rprGOB. BbISIBIEHHOE CHVKEHYE KOMMYecTBa 6aKTepuii B MCC/IeTOBaHMUSIX
[15,17], BO3MO3KHO, CBSI3aHO C GOJIbIIIEI IJIUTETbHOCTbIO XPAHEHUST MOJIO-
Ka B 3aMOPOKEHHOM COCTOSIHUM (10 12 mec).

BbIJIO YCTAaHOBJIEHO CYIECTBEHHOE CHIKeHMe (6osee, ueM B 4,5 pasa)
KOJIMYeCTBA COMATMUYECKUX KIeTOK B 1epOCTMPOBAaHHOM OBeYbeM MO-
soke. [TaHHBIN (aKT SIBISIETCSI XapaKTePHBIM U IJISI IPYTUX BUOOB nedpo-
CTMPOBAHHOI'O MOJIOKA, B TOM 4MCJIe KO3bero [37].

" TOCT P 54662-2011 «CbIpbl ¥ CbIpbI MIaBieHbie. ONpeenenne MaccoBoit
o 6eka metogom Keenbaasnsi». — M.: Crangaptundopm, 2012, — 16 c.

8 TOCT 34353-2017 «IIpenapatbl (epMeHTHbIE MOJOKOCBEPTIBAIOLINE KM~
BOTHOTO Ipoucxoxaenus cyxue. Texuudeckue yciosusi» — M.: CtangaptuHbopm,
2018. — 45 c.

® TOCT 33951-2016 «M0/IOKO 1 MOJIOUHbIE MPOAYKThL. MeTo/bl Onpe/ieieHust
MOJIOUHOKMC/TBIX MUKPOOPraHm3moB». — M.: Crangapturdopm, 2017. — 9 c.

OTP TC 033/2013 Texuuueckuii pernamMeHnT TamokeHHOTO coro3a «O Gesonac-
HOCTY MOJIOKA ¥ MOJIOUHO¥ nponyKuyu». [IpunsT Pemennem CoBeta EBpasuiickoit
9KOHOMMYECKO Komuccuu ot 9 okTs6pst 2013 roma N2 67.
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Tabnmuua 1. ®U3UKO-XMMMYECKYe I0Ka3aTeI OBeYbero MOJIoOKa
Table 1. Physico-chemical parameters of sheep’s milk

MaccoBas mons, %

BapuaHTBI
Kupa Geska
HaTtypanbHoe oBeUbe MOJIOKO 5,6%0,5 49+0,1
TedpocTpoBaHHOE OBEUbE MOJIOKO 5,5+0,5 4,8%+0,1

MaccoBas monst Turpyemast

% IInoTHOCTH
Ka/IbIms,* KUCJIOTHOCTb, ’

COMO mr/100 T o Kr/m>?
17,8+0,6 185%15 22,0+1,0 1033,8+0,2
17,6%0,7 152+15 21,0+1,0 1033,0+0,2

Ipumeuanue: cpegHye 3HAUEHNS B CTOIOLIAX He MMEIOT 3HAUMMBIX Pa3Inuuii, KpoMe CTONOIa cO 3HAUKOM «*» (p<0,05), uncio crerneHei cBo6ombl n=4.

Tab6nuiia 2. MUKpOGHOIOrMYecKye IoKa3aTeju OBeYbero MojioKa
Table 2. Microbiological parameters of sheep’s milk

KMA®AHM, JposxoKu,

Bapuanst KOE/cm® KOE/cm®
HarypanbHoe oBeube MOJIOKO (2,90£0,14)x 10* <50
TedpocTpoBaHHOE OBEUbE MOJIOKO (3,80£0,12)x 10* <50

IInecHeBbie KonnuectBo CHODOBBIE A3D0GHI
rpusHI, COMAaTHYECKUX KIeTOK,* pKOE /CM-? ’
KOE/cm® TBIC. KJI/CM>
8£2 (1,50%0,15)x 10° (1,8+0,1)x 10?
4*1 (3,30%0,15)x 10° (1,7£0,1)x 10?

Tpumeuanue: cpegHMe 3HAYEHNS B CTOIOIAX HE MMEIOT 3HAUMMBbIX pasyinunii (p<0,05), uncio creneHei cBO60Ibl n=4.

PesynbTaThl OLIEHKM CIIOCOGHOCTY HaTYPaJIbHOTO U AedpPOCTUPOBaH-
HOTO OBEYbero MOJIOKA K ChIUY’KHOMY CBEPTBIBAHMIO U CMHEpEeTUYeCcKIe
CBOJICTBA ITOJ[y4Y€HHOTO CTYCTKa KaK OCHOBHbIE KPUTEePUM OLLeHKM ChIPO-
MIPUTOJHBIX CBOJICTB MOJIOKA ITpefCTaB/leHbl Ha PucyHkax 1, 2.

AHanu3 MolydyeHHBbIX pe3yabTaTOB IOKa3ajl OTCYTCTBME 3HAUMMOIO
BAMSIHMS TIpolecca 3aMOPaskMBaHMsI OBeYbero MOJIOKa Ha ero TeXHOJIO-
ruyeckye cBoicTBa. [IpoOfODKUTETBHOCTh 06PA30BaHMSI CIyCTKA B 060UX
BapMaHTaX OBeUbero Mosioka cocrasisuia (35+1) muH (PucyHok 1). IIpu
9TOM paHee BbISIBIEHHOE CHMKeHMe MacCOBOJ 10/IM KajblMsl B OBEUbeM
Mosoke rnocsie gedpocranuy (Tabnuua 1) B JaHHOM 9KCIIepUMeHTe He
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Figure 1. Process of milk renneting
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PucyHok 2. YpoBeHb cuHepe3uca CryCTKOB
Figure 2. Level of syneresis of clots

oKasaso BiausiHMS Ha a3y ¢uokynsuym cryctka. Bo3aMokHO, 3TO CBSI3aHO
¢ GOBIIMM COZlepP’KaHMEM KasblLiMsl B OBeYbeM MOJIOKe (TIOUTH B 2 pasa
BbIIlIe, YeM B KOPOBbeM [3]), 1 BbISIBIEHHOE CHIDKEHMe CofepyKaHusl Kajlb-
Ms B MOJIOKe Tociie nedpocrauym He 6bUI0 KPUTUYHBIM AJIST ITpoLecca
06pasoBaHMs CrycTKa.

@epMeHTaTVBHAsI (ha3a OBEUbETO MOJIOKA HAYMHAETCSI PaHbIIIe U 3aKaH-
yuBaeTcs GpIcTpee B cpefHeM Ha 22%, 4eM Y KOPOBbETO MOJIOKA. ITO O3HA-
YaeT, YTO TOTOBHOCTD CT'YCTKA M3 OBEYbEr0 MOJIOKA 060X BapMAHTOB Ha-
CTYIUT paHbliie Ha (8+1) MUH, YeM Y KOPOBbEro MOJIOKA, TIPY OIMHAKOBO
[103e MOJIOKOCBepThIBaioniero gepmenTa. [Io MHEHMIO aBTOPOB, GOJbIIIAS
CKOPOCTh (hepMeHTAaTUBHOM (ha3bl OBEYbETO MOJIOKA CBSI3aHA C GOJbIIei
KOHIIeHTpauueii cyberpara (kazenHa). [I0CKOIbKY MaccoBast OISt Ka3enHa
B OBEYbEM MOJIOKE BBIIIIE, TO ¥ Pe3y/IbTaTVBHbIX B3aMMOJIECTBIIT MOEKYI
epmenTa ¢ MyLe/UIaMy GymeT 6osblie (TIPMMEPHO BO CTOIBKO JKe pa3).

VpoBeHb cuHepe3ca (KOMMYeCcTBO CIBOPOTKY, BBIIEMBIIEICS 13 CTYCT-
Ka rpu LeHTpudyrnpoBaHum, PUCYHOK 2) ITOKa3asl pasinyumsi MeKIy CrycT-
Kamu, TIOTyYeHHbIMI 13 HATYPaJbHOTO U 1e(POCTMPOBAHHOTO OBEYbETO
MOJIOKA: B HaTypaJbHOM MOJIOKE KOJIMUECTBO CbIBOPOTKMY, BbIJEMMBILENCS
U3 CTYCTKOB, YBeJIMUMIOCh (Ha 16+ 1%) B cpaBHeHMM C 1eDpOCTMPOBAaHHBIM
MOOKOM. O6beM CbIBOPOTKM, BbIIEIMBIIENCS U3 CTYCTKOB KOPOBBETO MO-
JI0Ka, 6611 Ha 49 % 1% 6orbliie, 4eM 06beM CbIBOPOTKY U3 CI'YCTKOB OBEULETO
HATypaJIbHOTO MOJIOKA. BepOsITHO, 9TO CBA3aHO C GOMBIIUM COAEPsKaHUEM
6eika B OBeYbeM MOJIOKE B CPaBHEHMM C KOPOBBYMM MOJIOKOM, KOTOPBIA OT-
BETCTBEHEH 3a MPOLeCCh YAePKMBAHMS BJIArY CTYCTKOM.

CbIpbl BbIpabaThIBaIM U3 I€BHOTO HATYpaabHOrO U AedpocTupo-
BAHHOTO OBEYHhEro MOJIOKA IO TPaJULIMOHHONM MJIST PAcCONbHBIX ChIPOB
TEXHOJIOTMYeCKoi cxeMe. OCO6eHHOCTBIO BBIPAGOTKM PACCONMbHBIX CHIPOB
SIBJISIETCSI CO3peBaHue B paccosie. [loBapeHHast CO/ib KaK KOHCEPBAHT WH-
rM6UpyeT pasBUTHE 3aKBACOYHBIX MUKPOOPTaHM3MOB, TIOITOMY UCITOIb-
3YIOTCSI TEXHOJIOTMUYeCKMe TpyUeMbl CTUMYIMPOBAHMSI MOJIOYHOKUCIOTO
rporiecca 0 TOMeIleHNsI CBIPHO TOJIOBKM B paccoit. C 3TO¥ 1esbIo Ipo-
BOZVIM BBIIEPXKKY CbIpa B TepMOKaMepe Ipu Temiiepatype 28+ 2 °C, on-
TUMAaJIbHOM JI7IS1 pa3BUTHSI Me30(DUIbHO MUKPOQIIOPBI, 10 JOCTVKEHMS
omnpeJielleHHOro ypoBHsI pH Kak MapKepa aKTMBHOCTY MOJIOYHOKMCIOTO
nporiiecca. HaGmomeHust 3a CHISKEHVEM aKTUMBHOI KUCJIOTHOCTU He TI0-
Kasany OTIN4YMII MeXIy BapuaHTamu: yepe3 17+ 1 4 BbII@P>KKY YPOBEHb
pH B chIpHOIt Macce M3 HaTYpaabHOrO MoJoKa cocrtaBmi 5,25+0,05 en.
pH; B cbipe n3 medpoctupoBanHoro mosmoka — 5,30+0,05 ex. pH. He3Ha-
YyyTeNbHbIe OTINYMSI ObLIM BBISIBJI€HBI B CTEMEHU Iepexofa CyXux Be-
IIeCTB B CBIBOPOTKY: B MP0O0ax C HATypaJibHBIM MOJIOKOM OHA COCTaBMU/Ia
7,10%0,21%, ¢ nedpocTpoBaHHBIM MOJTOKOM — 7,32+0,26%.

OmHMM U3 KPUTEpHUeB OLIEHKM MPOoIecca BHIPAGOTKM ChIpa SIB/ISETCS
YPOBEHb MOJIOYHOKMCIIOTO GPOXKEHVSI BO BpeMst 06paGOTKY CHIPHOTO 3ep-
Ha ¥ Ha JTarle CoO3peBaHMsI CbIPa, OL[eHVBAEMBbIi T10 IIPUPOCTY 3aKBACOY-
HBIX MOJIOYHOKVC/IBIX MUKpoopraunsmos (Tabanma 3).

IlaHHbIe, IpUBeNeHHble B Tabmuiie 3, MOKa3bIBAIOT, YTO KOIUYECTBO
3aKBAaCOYHBIX MUKPOOPTaHM3MOB, BHECEHHBIX B CMECh IJIsi BHIPAOOTKYU
cpIpa, B 000MX BapMaHTax HAXOAWIOCh HA BBICOKOM YpOBHe. Boimep-
SKKa ChIpa Mpy 6aarornpusTHbIX A/ Me30(GMIbHBIX MUKPOOPTaHM3MOB
TeMIIepaTypHbIX YCIOBMUSIX O MOMEHTa IOMelLleHNMs TOJIOBKM B Paccoi
U CHVMSKEHUSI TEMITePaTyPbl CIPHOI MacChl CTUMY/IMPOBAa POCT 3aKBa-
COYHOI MUKPOGIIOPBI, €e KOMMYECTBO YBEIMUMIOCh Ha MOPSIOK. DTOT
MpyeM TO3BOMIMI U Ha 5 CYT CO3peBaHusl HAOMIO#aTh He3HAYUTeTbHOe
(B 2 pasa), HO CTaGMIbHOE YyBeIMUEHMEe KOIMUYECTBA 3aKBACOUHBIX MM-
Kpoopranu3mMoB. CKOPOCTHM IPOLIeCCOB PA3BUTHUSI MUKPOGIIOPHI HE OT/IN-
Yajych APYT OT Apyra [0 BapyaHTaM. DTO COIJIACYeTCsI CO 3HAUEHUSIMU
aKTUBHO KUCIOTHOCTH B cbIpe (Tabnuiia 4).
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Tabnuya 3. isMeHeHye 3aKBaCOYHBIX MMKPOOPTraHM3MOB B CMeCH J1J151 BBIDAGOTKM ChIPa M B ChIPax BO BpeMsi BBIDAGOTKM U CO3PEeBaHMS
Table 3. Change in starter microorganisms in the mixture for cheese making and in cheeses during making and ripening

OT60p P06 Ha pasHbIX ITANAX TEXHOJIOTMYECKOIO Ipoiecca

BapuaHTBI cmech

ChIp 13 HATypaJIbHOTO OBEYbETO MOJIOKA (2,3+0,2)x 107

ChIp 13 1epOCTUPOBAHHOTO OBEULETO MOJIOKA (2,0+0,2)x 107

CBIp TIOC/Ie
TepMOKaMepbl
nepep, NOCOJIKOM

ChbIp Imocie

5cyr
caMoInpeccoBaHms

KonnuyecTBo mukpooprannsmos, KOE/r
(8,3+0,3)x 107 (9,6%0,4)x 108
(7,8+0,4)x 107 (8,7%0,5)x 108

(2,0£0,2) x 10°
(1,7£0,5)x 10°

Tpumeuanue: cpegHMe 3HAYEHNS B CTOIOIAX HE MMEIOT 3HAUMMBbIX pasyinunii (p<0,05), uncio creneHei cBo60Ibl n=4.

Tabnuia 4. ®U3UKO-XUMIYECKME II0KA3aTeIN ChIPOB
Table 4. Phisico-chemical parameters of cheeses

TouRM KOHTPOJISA

Bapmantst mocjie caMmo- nepep, 5¢
MpeccoBaHMUsI  IOCOJIKOM yT
AKTHBHasi KUCUIOTHOCTB, efi. pH
ChbIp U3 HATYPaIbHOTO 4 N N
OBEULETO MOJIOKA 5,37+0,05 4,98+0,06 4,71+0,06
CpIp 13 1edpOCTUPOBAHHOTO 4 N N
OBEULOTO MOIOKA 5,42+0,05 5,04+0,05 4,68+0,07
MaccoBag mons Binaru, %
CbIp 113 HATYPAILHOTO 61,505 60,404  59,2%0,6
OBEYbEero MOJIoKa ’ ’ ’ ’ ’ ’
CoIp 13 fedpoCcTMPOBaHHOTO 60,6+0,4 59,040,6 58,5+0,5

OBE€YbETro MOJIOKa

Ipumeuarue: cpenHye 3HAUEHMS B CTONIOLAX HE MMEIOT 3HAYMMbIX PasINumii
(p<0,05), uncio creneHeit cBOGOALI N=4.

Kak cnemyet u3 Tabnuiibl 4, aKTUBHAsT KUCIOTHOCTH (PH) 1 MaccoBast
ILOJISI BJIarM B ChIpax 10 BapMaHTaM 3Hau¥MO He OTVIMYaNNCh APYT OT IPY-
ra. MaccoBast 1071 JKMpa B CyXOM BeIlleCTBE B KOHTPOJIbHBIX U OTIBITHBIX
CchIpax HaxoAamiaach B AuamaszoHe oT 50,2% mo 49,0%, a maccoBasi oSt
conu — ot 2,8% 1o 3,5%.

TTocsie co3peBaHusI B TeUEHME 5 CYT YacCTh ChIPOB U3 HATYPaTbHOTO MO-
soKka 3amMoposunu Ha 90 cyT npu TemmnepaTtype MuHyc 18 °C.

CpaBHUTeNbHbIE Pe3Y/IbTaThl M3MEePeHNsT a30TUCTHIX BEIIeCTB B ChI-
pax KOHOMIMOHHOTO BO3PAcTa U B CbIpe, 1epoCTPOBAHHOM IOC/IE Xpa-
HeHMSI IPU OTPUIATEbHBIX TeMIIepaTypax, npuBefeHs! B Tabmuiie 5.

O 6MOXMMUYECKUX TMpeBpalleHMsIx GeTKOBOM MaTPULIbI CBUIETENb-
CTBYET ypoBeHb Mporeonu3a. Cy[is Mo MOTyYeHHbIM pe3yibTaTaM, J0-
CTOBEpHBIX Pa3INuMii MeXKIy BapMaHTaMM B CTeNleHM IpOTeonu3a He
06HaAPY)KeHO, OTHAKO MOKHO OTMETUTh TeHIEHLIMIO K TOPMOYKEHUIO TIPO-
TEONUTUYECKMX TTPOIIeCCOB B ChIpe M3 3aMOPOKeHHOTO MOJIOKA U B 3a-
MOPOKEHHOM ChIp€e, BbIpAOOTAaHHOM M3 HaTypaJbHOrO MOJIOKA. B 3Tmx
ke 06pasiax OTMevaeTcs: CHiskeHue 6yGepHoit eMKOCTY ChIPHOI MacChl
B CpPaBHEHMM C CbIpaMU M3 HaTypaJbHOIO MOJIOKA. MOKHO IIpeJIiosno-
SKUTB, YTO 3TO MOYKET ObITh CBSI3aHO C COKpAIlleHMEM KOJIMYeCTBa MIHe-
pabHBIX BEIeCTB B MOJIOKE TPV 3aMOPakMBaHUMA.

ITo pesynbTaTaM OpraHoIENTUYECKOIi O1leHKM (PUCYHOK 3), Bce 06pas-
LIbI CBIPOB XapaKTepM30BaINCh CTa00BbIPAKEHHBIM CHIPHBIM BKYCOM, UTO
TUIIUYHO JIJISI PACCOTBHOTO ChIPa C KOPOTKUM CPOKOM co3peBaHusl (5 CyT).
JOMVHMPYIONMMY HOTaMJ BKYCOBOTO GyKeTa GbUIM YMEPEHHO COMEHbIN
¥ KUCJIOMOJIOUHBI BKycbl. OBeube MOJIOKO 06OTaTMIO BKYCOBOI GyKeT
CBIPOB OPUTMHATBHBIMM XapaKTePHBIMU HOTAMU, TIPULAJI0 TaPMOHNY-
HOCTb ITOCIEBKYCHIO. 3aMOpakiBaHMe MOJIOKA ITPAKTUIECKY He OTpasu-
JIOCh Ha BKYyCEe U 3araxe BbIpabOTaHHOTO ChIpa. 3aMOpaXXuBaHUE ChIpa,
BbIPAaGOTAHHOTO 13 HATYPaJbHOTO MOJIOKA, HE BbI3BAJIO MOSIBJIEHNS I10-
CTOPOHHMX NPUBKYCOB U 3alaXoB, OAHAKO yXY[IINIO BOCIPUSITHUE Tap-
MOHMYHOCTY BKYCOBOTO GyKeTa.

HauGonpiime pasnnumsi MexOy BapMaHTaMu ObLIM OTMeYeHbI Mpu
OlleHKe KOHCUCTEeHUMM ChIpOB. Tak, CbIp U3 HATypajibHOIO OBEUYLETO
MOJIOKa MMeJI HEeXXHYI0, cJlerka JIOMKYI0 KOHcKcTeHIMIo. KoHcucTeHImst
CbIpa, BRIPAOOTAHHOTO 13 AedPOCTMPOBAHHOTO OBEUbEr0 MOJIOKa, 6blia

CBIPHBII
5

HeCBsI3Has KHCJIOMOJIOYHbII

MY4YHHUCTasA COJIEHBIH

JIOMKast FapMOHl/l‘lelﬁ

HeXKHasA

@ CLIp 3 HATYPAIBHOTO MOJIOKA
@ CHIp U3 1e()POCTUPOBAHHOTO MOJIOKA
CBIp Hocie AehpocTaluy U3 HaTypaIbHOTO MOJIOKA

PucyHok 3. [IpodumorpaMmsbl BKyca ¥ KOHCUCTEHIIUY CBIPOB

"3 OBeYbero MOJIOKa
Figure 3. Profilograms of taste and consistency of cheeses from sheep’s milk

TO’Ke JOCTATOUHO HeKHasl, HO CJierka MyuHucTas 1 6osee jjomkasi. O6pa-
3ell, XpaHsImuiics B 3aMOPO’KeHHOM Bujie B TeueHue 90 CyT, mocye Je-
dpocrauum xapakTepu30BajaCsS MYYHUCTONM, KPOILIMBOI M HECBSI3HOM
KOHCHUCTeHIIMeNn.

4. BeIBOABI

[IpoBemeHHbIE MCCIEOBAHMS [T0KA3aaM, YTO B YCIOBMSIX IKCIIEPHU-
MeHTa PEXMMbI 3aMOPaXXMBaHUS U HedpocTalyi CyleCTBEHHO He I10-
BJIMSITV HA M3MEHeHMe COCTaBa OBEYbero MOJIOKa (MacCOBOI TOMU CyXMUX
BEIIeCTB, B T. Y. MACCOBON HOMM Kupa U Oeska), OIHAKO MaccoBast OISt
Kanblus ymeHblimaach Ha 20%. KonuuecTBO coMaTMuyeCKUX KIETOK
CHM3WIOCH B CPAaBHEHMM C KOHTPOJIEM B CpefqHeM B 4,5 pa3a. 3aMmopaku-
BaHMe MOJIOKA He 0Ka3aJio 3HaUYMMOTO BJIMSHUSI Ha 00OIee KOIMYECTBO
MMKPOOPTaHW3MOB, B TOM YMCJIe HA KOJMYECTBO CIIOPOBBIX a3pPOOHBIX
MMKPOOPTaHM3MOB U IIJIECHEBBIX IPUGOB.

3aMopakMBaHMe He 0Ka3ajao CYIIeCTBeHHOTO BJIMSHMUS Ha MPOIEeCC
CBIYY)KHOTO CBEPTBhIBAHMSI, OJ{HAKO BbI3BAJIO HE3HAUMTEIbHOE YXY/Ille-
HME CUHEPeTHYEeCKOii CIOCOGHOCTU CTyCTKa U3 HedpoCTMPOBAHHOTO
MOJIOKa.

DU3UKO-XUMUYECKIUI COCTAB M BKYCOBbIE XapaKTepUCTUKU PACCOMbHO-
TO ChIpa, BEIPAOOTAHHOTO U3 1edPOCTMPOBAHHOTO MOJIOKA, CYI[ECTBEHHO
He OTIMYaINCh OT aHAJOTMUHBIX ITOKa3aTejeil KauecTBa CbIpa M3 HATy-
paIbHOTO OBEYHETO MOJIOKA, OHAKO B KOHCUCTEHIIMY BTV OTMEUEHbI He-
KPUTUYHbBIE PA3INIMs (TTOSIBJIEHMEe TIOPOKOB: CIeTKa MyYHMUCTAsT, IOMKAsT).

XpaHeHMe cbIpa 13 HATYPaTbHOTO MOJIOKA TP OTPULIATENIbHBIX TEM-
repaTypax He 0Ka3aso BIMSHMS Ha BKyCOBbIe XapaKTePUCTUKM CbIpa, HO
MpUBENO K CHMKEHUIO OLIEHKM 32 KOHCUCTEHIMIO. [l yCTaHOBIEHMSI
ONTMMAaJIbHOV MPOAOIKUTENTBHOCTM XPaHEeHMSI CbIpa B 3aMOPO’KEHHOM
COCTOSIHUM HEO6XOHI/IMI:I OOITIOITHUTEJIbHbIE UCC/Ied0BaHMsI.

Ta6nuua 5. CogepskaHue a30TUCTHIX BEIIECTB B ChIPax
Table 5. Content of nitrogenous substances in cheeses

Iloka3aTenb
BapuaHThbI MaccoBas g0 Maccosas nost CremeHs MaccoBas fonss ~ Bydepnas €MKOCTD
o, PDPacTBOPMMOro o HeGe/IKOBOro BOJOPaCTBOPUMO¥
obero Genka, % 6enka, % nporeommsa, % asora, % dpakuun*, MMOJIb/1
ChpIp 13 HaTypaabHOTO OBEYLETO MOJIOKa 19,9+0,5 1,2£0,2 6,0+0,2 0,11+0,02 1,11+0,04
ChIp 13 1epOCTMPOBAHHOTO OBEYbETO MOTOKA 19,7+0,5 1,1+0,2 5,6%0,2 0,10+0,02 0,99+0,02
CrIp nedpocTMPOBaHHBINM U3 HATYPAJILHOTO MOJIOKA 19,7+0,5 1,0+0,2 5,1%£0,3 0,10+0,02 0,99+0,02

IIpumeuaHue: cpepgHYe 3HAUEHMS B CTOIOIAX HE UMEIOT 3HAUMMBIX PasjIMuMii, KpOMe CTONOLA CO 3HAUKOM «*» (p<0,05), 4ncio cTerneHeit cB060AbI n=4.
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