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NPEAUCIIOBUE

Coipoaenue Bo3uuiIo 3a 6000-8000 ner no Poxnecrsa Xpucrosa. He-
CMOTpA Ha CTOMIB GONBIIOH «pabounii cTaX», OHO OCTAETCA CAMBIM CJIOKHBIM
M3 MULIEBLIX NPon3BoACTB. ClI0XKHOCTH CHIPOAENHA 3aK/HOYaETCA B TOM, YTO
OHO BKJIIOYAET TECHO B3aUMOCBA3aHHbIC H B3aHMO3aBHCHMBIE (u3MUECKHE,
XUMHYeckHe U Ouonoruueckue daxropsl, mpuyeM Guonornyeckue GaKTOphl
(MONOKO, MOJIOKOCBEPTBIBAIOLLHE IH3UMBI, MUKDOOPraHU3Mbl) CHIBHO BapbK-
PYIOT M XapakKTep HX H3MEHEHHIi He Bceria MOXeT ObITh CBOEBPEMEHHO Bbl-
ABJIEH H y4YTEH CHIpOAeNoM. JUIHTeNbHOEe BpEMs ChIpOJENHe CUHTAIM HE pe-
MECJIOM, a cBoeoOpa3HbIM HeKyccTBOM. OIHAKO YCIIEXH ECTECTBEHHBIX HaykK
BOOOI1Ie, M HAYKH O MOJIOKE B HaCTHOCTH, MIOCTENEHHO MEPEBOAAT CHIPOAEIHE
Ha HAY4YHbIE DENLCHL.

B pykoBOACTBax IO ChIpoAEHIO, MporpaMMax o6yueHus oObIYHO KypC
CLIPOJIE/INA Pa3RENAIOT HA XUMHIO H (PH3HKY (TEXHOJIOrHIO), MHKpOGHOIIO-
ruio u 6uoxumuio. Ha camoM niene Bce $akTopsl HAXOAATCA B TECHOH 3aBH-
cumocTy JApyr oT apyra. Tak, usMmenenne GopMbl H Macchl TOJNIOBKH ChIpa,
SBJIAIOIIEECH YHMCTO TEXHONOTHYECKOH Onepalueil, BIMACT Ha CKOPOCTh OX-
JaXAeHUsA cblpHOH Macchl H AHG}Y3HIO CONH BHYTPh TOJIOBKH ChIpa, YTO B
CBOIO O4depefb OKa3biBaeT 0OJbLIOE BJIMSHME Ha MMKPOOHOJIOTHYECKHE M
6HoXMMUYECKHE TIPOLECCHI, OT KOTOPhIX 3aBHCAT XMMMYECKHIl COCTaB, peo-
JIOTHYECKHE NOKA3aTeNH H KAYECTBO Chipa B LiesioM. Chipbl ABJIAIOTCA CBOE-
o6pa3Ho#i IKONIOrHIeCKoH cHCTeMOi, obranarommeii onpenejeHHONH cTabwib-
HOCTBIO, YTO JIaJI0 BO3MOXHOCTh HX BbIpabaThIBaTH 3aJ0JIT0 A0 TOTO, Kax
YeNoBEK y3Hall O CYILIECTBOBAHHH MHKPOOOB, HEOOXOANMBIX B NPOH3BOJCTBE
moboro cripa. K coxanennio, cTabHILHOCTb 3TOH CHCTEMBI HEAOCTATOYHA,
YTO BEAET K BbIpabOTKE CHIPOB C Pa3IMIHBIMHU JeeKTaMH.

Hactoamas pabGora, no-BMIHMOMY, ABIAETCA NEPBOi B Hamel cTpaHe
nonsITKoH cHOpMyNHpOBaTh Hay4YHbIE OCHOBBI CHIDOLENIHA C YYETOM (H3H-
YECKHX, XHMHYECKMX, MUKPOOHOIOrHIeckux 1 6MoxuMuyeckux ¢pakTopos B
COBOKYITHOCTH, T. €. PaCCMaTpHBas ChIpbl KaK €OHHLIH «KHBOH» OPraHH3M.
B ocHoBy a10it paboThl OsUTH MONOKEHb! GiECTALIMIA aHANH3 MUKPOOUOJIO-
THYECKMX mpoueccoB B chipax, jganuslii C. A. KoponeBbiM, MoHorpaguu
H. K. Knumosckoro, K. K. I'op6GatoBoii, paGoTbl Bexyiux CHIPOAEIOB CTpa-
Hul B. H. Anekceesa, A. I1. benoycosa, 3. X. lunansna, A. U. YeGorapesa,
nByxtoMHas MoHorpadus «Cheese: Chemistry, Physics and Microbiology»,
NOArOTOBACHHAA KOJUIEKTHBOM BEAYLIMX Y4EHbIX B 00/1acTu ChIpOAENHA U
u3gannasg B 80-90 rr. 3a pybexxoM, Goiblioe KoMHYeCTBO MyOnukaumit ote-
YECTBEHHBIX M 3apYOEKHBIX ABTOPOB B IEPHOANYESCKHX U3JAHHAX, pe3ybTa-
Thl COOCTBEHHDLIX MCCAEAOBaHHI aBTOPOB M MX yueHukoB. He Ha Bce Bompo-
Chl, CTOfILME Tepe] ChIPOJCNAMH, NaHbl OTBETHI, TAK KaK HAYKOH H3ydeHbI
JaNeKo He BCe MPOLECCHI, MPOUCXOAAIIHE B Chipe, HO OyaeT Xopowo, ecinu
coOpaHHbIH M CHCTEMATH3WPOBAHHBIA MAaTepHal MOMOXET YMTATENAM Ipa-
BWILHO BhIOpaTh NpeAMET U HANpaB/ieHHe COOCTBEHHBIX HCCHEN0BaHHIA.



B oteuecTBeHHOI NHTEpaType MO CHIPOAEITHIO OMMCHIBAETCA TEXHOJO-
I'MA TOJBKO OTEYECTBEHHBIX ChIPOB. B nanHO#i MoHorpatdmu napajuiensHo
OIUCBHIBAIOTCA OTEYECTBEHHBIE M 3apyOeXKHbIE ChIPhl COOTBETCTBYIOLIKX
KJ1acCOB, [a€TCA CPaBHUTENBHBIN aHAM3 OTEYECTBEHHOMH H 3apy6exHol Tex-
HOJIOTHH, NPUYMHEI CYILECTBYIOWIMX pa3aM4Mil, KOTOpble Yalle Bcero oby-
CJIOB/IEHbI Pa3IMYUAMH COCTaBa H CBOHCTB nepepabaThbiBa€MOro MOJIOKa.

Kuura npenHazHauyeHa Rias HayyHLIX pabGOTHMKOB, npenojasaTenei, a
TAKXKe CIENUATUCTOB CHIPOAENBHBIX 3aBOA0B. Mbl HajeeMcs, 4TO OHA Oyaer
TONIe3Ha M U1 MacTepOB-ChIPOAEIIOB.

Fnaeel 1, 2, 3,5, 7, 9 u 11 nHanucannl coBMecTHO A. B. I'yaxosbim
(BHUH macnonenus u coipoaenus) U C. A. I'ynkosuiM (Poccuiickas akane-
MHS CEJILCKOXO3MHCTBEHHBIX HayK); B TJlaBe 12 MCMOJb30BaHBl MaTEPHAJIBI,
HanucasHble coBMecTHO A. B. I'ynkoBsim 1 B. H. AnekceessiM (BHHUH mac-
nopenus U chipopenus). O6was peaakiums H NOJAroTOBKA BCEX MaTEpHAaoB K
ony6auxoBauuio ocyuectsieHa C. A. I'yAKOBbIM.

C. A. T'ynxoB
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OBLUAS XAPAKTEPUCTUKA, UICTOPUA
CbIPOAENUSA

1.1. OnpepeneHune cboipa. OCHOBHbIE 31€MEHTbI
nNpou3BoACTBa

B TonxoBoM cnoBape J]ans CIOBO «CHIP» NOMELLEHO B CEMEHCTBO, KO-
PEHHBIM B KOTOPOM ABNSAETCA CIOBO «ChIPOii», HMEIOLIEE JBA OCHOBHBIX 3HA-
YEHUA: «MOKpbIH» H «HeBapeHblii». [10-BHAMMOMY, OT BTOPOrO 3HAYEHUS H
NPOM3OLLIO CNOBO «ChIP», TAK KaK CHIPH B JAaBHHE BPEMEHa BbIpaOaThlBalH
U3 CHIPOrO MOJIOKA C Y4aCTHEM ECTECTBEHHON MHKpOQUIOPHI H B MHILY OHU
o6bIyHO ynoTpebiatoTca 6e3 kakoii-nu6o KymuHapHod 06pabotkn. Cnoso
«CBIBOPOTKa» (Ha YKPaHHCKOM «ChIpOBAaTKa»), BO3MOXKHO, ABISETCA COKpalLle-
HMEM CIIOB «ChbIpHas BOAa», T. €. XUJAKA# 4acTb MOJIOKA, OCTAIOMIAACA IIOCHE
BbIpabOTKH Chipa ¥ TBOPOra (B MHPOBOi MPaKTHKE TBOPOT OTHOCAT K ChIpaM).

AHrnuiickoe Ha3BaHHMe chipa «cheese», Hemerkoe «Kise» npomsoum
OT JIATHHCKOIO «Caseus», TaKxke O3Hadalollee chip M TBopor. OT 3TOTO XK€
KOPH# IIPOM3OLIIIO Ha3BaHHE IJIaBHOro Genxa MOJIOKa — Ka3eHHa, Koaryiauus
KOTOpOro JIEXHT B OCHOBE IPOU3BOACTBA M060T0 Cchipa. JIaTMHCKOE NpoHc-
XOXKACHHE aHITIMACKOTO ¥ HEMELKOro Ha3BaHHMH ChIpa MO3BOJAET MPEAIOIIO-
JKHMTh, YTO B 3THX CTpaHax chlpojenue (mo KpaiiHeil Mepe, MPOM3BOACTBO
CBIYYXHBIX ChIPOB), HAaYaJlOCh NMOCJE UX 3aBoeBaHud Pumckoif umnepueii.
Onucanue TexHONOrMH chipa B bputanuu B IV B. Hawieii 5pbl 1oKa3biBaerT,
4TO OHa ObLIa HACHTHYHOH ONHCAHHON APEBHEPUMCKUMH aBTOpaMH 40 Pox-
nectBa Xpucrosa [325]. OnHako apXeoJOTrHMECKHE HCCJICAOBaHUA CBUAE-
TEJILCTBYIOT O TOM, 4TO ChIphl B bpuTaHuM (N0o-BHAMMOMY, KHCJIOMOJIOYHEIE)
BblpabaThiBalM U JI0 €€ 3aBOCBAHUA PUMITHAMM.

®panny3ckoe HazBaHue chlpa «fromage» NPOHCXOAWT OT cloBa «(op-
Ma», 4TO YKa3bIBAa€T Ha Ha/lIM4YHe y ChIPOB ONpEAENICHHOH GOpMBI B OTiIHYME
OT XUAKHX (PEPMEHTHPOBAHHBIX MOJOYHBIX MpoAyKToB. DopMa U pa3meps
rOJIOBOK ChIPOB — HE TOJIBKO YHCTO BHEIIHHE IIPU3HAKH, IPUCYILHE TOMY HIH
HMHOMY BHJly ChIPa; OHH OKa3biBalOT CYILECTBCHHOE BIMAHME HA ero QU3MKO-
XMMHYECKHE, MHKPOOHOIOTHYECKHE, a, CIIEJOBAaTE]bHO, H OpPraHoJeNnTHYe-
CKH€E MOKa3aTEeNH.

Ha3sBanue KaseHHa OJMHAKOBO HAa Pa3HBIX A3BIKAX. JTO NMOHATHO, TaK
KaK OHO MOSBHJIOCH IIOCJIC BOSHUKHOBEHHS U OIPECIICHHOTO Pa3BUTUA Hay-
KH O MOJIOKE, KOI/Jia y»€ CyLIECTBOBaJI ROCTATOYHO IIMPOKHI 0OMeH Hay4-
Hoi MH(opManueit u npoucxoanna yHUGHKalUs Hay4HEIX TEPMHHOB. Pa3-
HOE MPOMCXOXKICHME Ha3BaHMH Chipa Ha Pa3HBIX A3BIKAX B KAaKOH-TO Mepe
CBUIETENLCTBYET O HE3ABUCUMOM W HOCTATOYHO JAPEBHEM MOABIECHUH ChIPDOB
B pa3HbIX CTpaHax, B T. 4. 4 B Poccuu.
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B karamore MexayHapouHoii MonouHoil ¢egepalud ONMCaHO OKOJIO
500, B nuteparype ynomuHaerca o 5000 Bumos ceipos [132, 527]. Ceipml
OT/IHYAlOTCA APYr OT Apyra (opMoii ¥ pasMepaMu TONOBKM, XMMHYECKHM
COCTaBOM, OPraHONENTHYECKMMHU CBOHCTBAMH, TEXHOJIOIMEHd, YTO KpaiiHe
sarpynuser obuwee onpeaeieHue ceipoB. B xpatkom OxcgopackoM Tonko-
BOM CJIOBape aHriMiCKOro A3bKa AaHO CIEAyIoLiee ONpeAeNeHHe Chipa:
«CTYCTOK MOJIOKA, NOJY4aeMblii 110]1 BO3ACHCTBHEM ChIYY)KHOIO JH3IHMA, OT-
JeJeHHbIH OT CHIBOPOTKH H CIPECCOBAaHHBIH B TBEPAYIO MacCy». DTO omnpe-
JENeHNEe HEe PacKphIBAaeT CYLIHOCTH ChIPOB, [IOCKOJIBKY IO OpPraHojenTH4e-
CKMM NOKa3aTenaM GONbLUIMHCTBO CHIPOB PE3KO OTIUYAETCH OT CBEXKEro Mo-
JIOYHOFO CTYCTKa, H HE OXBaThIBAECT BCE MHOroo0pasHe ChIpoB.

Davis naer 6onee passepryToe onpeneiesue: «Crip — 3TO CryCTOK WIH
BEILECTBO, I10Jy4aeMOe KOaryasuueil MoJIOKa ONpPENEICHHBIX MJICKOMHTAI0-
LUMX CHIYYXHBIM WIX NMOAOOGHBIMM €MY JH3HMaMH B NPHCYTCTBHMH MOJIOYHOIH
KMCIIOThI, 06pa3yeMoil BHOCUMBIMH WIH MMEIOIIUMHUCA B MOJIOKE MHKpOOP-
raHM3MaMy, ¥3 KOTOPOro 4acTb BJard YAAJIAIOT ITyTEM €ro paspe3aHus, Ha-
TPEBaHHA WHIN NPECCOBAHMA, IIOCIE YEr0 OH noMelaercs B GOpMLL, 3aTeM
CO3peBaeT MyTEM BBLACPIKKH B TEYEHHE OIpeJeIeHHOro BpEMEHH npu Gnaro-
NPUATHOH TeMnepaType M BAaXHOCTH» [221]. MHorue chipsl He COOTBETCT-
BYIOT ¥ 3TOMY OlIpe/IeIEHHIO.

B Ob6mem cranaapre, npunaraemMoM k Kozekcy npuHuMIIOB, Xacaio-
LMXCA MOJIOKA ¥ MOJIOYHBIX npoaykroB (PAO/BO3), aavo cnenyromee on-
peaenchue coipa: «Chlp nmpezcTaBigeT cobofi cBeXUil WM Npomeaniuii co-
3pEBaHUE NPOAYKT TBEPAOH HJIM OMYTBEPAOH KOHCHCTCHLMH, NOJIy4acMBIi:

a) MyTeM CBEPTLIBAHWA OTIENbHO WIM B BHJE CMECH MOJIOKA, 00€3kKH-
PCHHOTO MOJIOK3, YACTUYHO OGE3KUPEHHOr0 MOJIOKA, CJIMBOK, NONYYEHHbIX U3
MOJIOYHOM ChIBOPOTKM WJIH NaXThl C NTOMOLIBIO ChIYYXKHOTO 3H3MMA WIH IpY-
THX MOJIOKOCBEPTBIBAIOIMX JH3HMOB C NIOCHEAYIOIMM YAaCTUYHBIM YAaICHHEM
MOIIO4HO# ChIBOPOTKH, 00pa3ylouieifcs B pe3y/bTaTe 3TOro CBEPTHIBAHMA;

6) ¢ ucnonb3oBaHMEM TEXHONOIHit, obecrneyuBalOUMX CBEPThIBAHUE
MOJIOKA W/MNH BEILECTB, ABIAILIKXCS NPOM3BOAHLIMH MOJIOKA, C TEM 4YTOOb!
NIOJIy4YMTh FOTOBbIH NPOAYKT, OCHOBHbIC (PM3HYECKHE, XUMHYECKHE U Opra-
HOJIENTHYECKHE XAPAKTEPHCTHKH KOTOPOTO MACHTHYHB XapaKTEPHCTHKAM
NpoAyKTa, olMcaHHoro B naparpage a) Crannapra» (1593].

70 onpeaeneHne JOCTATOYHO A Lienedl HICHTHOHKAIMY, HO OHO HE
packpbiBaeT QYHKUHMOHAALHOrO Ha3Ha4ECHHA M ABHXKYUIMX CHJI HPOLIECCOB
NPOU3BOJCTBA CHIPOB H TECHO CBA3aHO ¢ OOLWIUM CTaHAapTOM.

Hamu npeanaraerca cneayolee onpescaeHUe ChIPOB:

CoIpbl — 3TO HMILEBble MPOAYKTHI, NOJyYaeMble NMyTeM KOHIEH-
TPUpPOBaHMS H OHOTpaHcHOPMALHH OCHOBHLIX KOMIOHEHTOB MOJOKA
N0A BO3ACHCTBHEM 3H3HMOB, MHKPOOPIraHH3IMOB H (PH3HKO-XHMHYECKHX
(¢aKTOpOB; NPOH3BOACTBO CHIPOB BKJIIOYAET KOATyJSUHI0O MOJOKA, OT-
JejleHue ChIPHOH Macchl 0T CHIBOPOTKH, (hopMOBaHHe, IPeccOBaHKe MOA
AeHCTBHEM BHEIIHHX HArpy3oK HJIH cOOCTBEHHOIO Beca, NOCOJKY, 2
ynorpeGnenue B NHULY NPOH3BOAMUTCH cpa3y nocjie BbIpaboTkn (B cBe-
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JKeM BHE) HJM NMOCJe co3peBaHHA (BbUIEPKKH) NPH onpeaejieHHOH TeM-
nepaType M BJ1aXKHOCTH B AHA3POGHBLIX HIH a3POOHBIX YCIOBHIAX.

Ot MONOKa ChIpbl OTAMYAIOTCA BBICOKHM COEP)KaHUEM CYXHX BEILECTB,
YTO O4YEHb BAKHO JULA MX TP2HCIOPTUPOBKH M XPaHEHHA, CTOHKOCTBIO B Xpa-
HEHHH M LIMPOKMM CHEXTPOM OPraHOJNIENITHYECKHX NOKa3aTeNne, yA0BIETBO-
paroiux Jobbie BKychl noTpebureneii.

Cbipbl, BbipaGaTsiBaeMble C NPUMEHEHHEM JH3UMATHYECKOH KOaryJis-
LIHH MOJIOKA, Ha3bIBAIOTCA ChIYYXKHbIMH. B KaTeropuio chblpoB KpoMe ChIvyX-
HbIX BXO/AT KHCIOMOJIOYHbLIE ChIpbl, BbipabaThiBacMbic Oe3 y4acTHd MOJIO-
KOCBEPTbIBAIOIMX 3H3UMOB, C KHCIOTHOH KoaryjJduuei Monoka, M mnijapJe-
HblE ChIpbl, BHpabaThiBacMble HE W3 MOJIOKA, @ M3 ChIYY)KHBIX CHIPOB H/WIH
TBOpora. B HacTosweil pabore nuiaBieHble Chiphl He paccMaTpuBaioTca. Chl-
YY)XKHbIE H KHCJIOMOJIOYHBIE ChIPbI, B OTIHYME OT IUIABJICHBIX, Y3CTO Ha3bIBAIOT
HamypansHuIMY, XOTA 3TO HEMPaBWILHO, TaK KaK BCE Chiphl BhIpabaThiBalOT
H3 HATYPaJbLHOTO ChIPbA.

OnpegeneHue ChIYYXHBIX CHLIPOB BKJIIOYAET YEThIpE HEOOXOMMMBIX
3]EMEHTA HX MPOH3BOJCTBA: MOJIOKO; MOJIOKOCBEPTHIBAIOLIHE H APYTHE 3H-
3UMBI, BHOCHMbIE B MOJIOKO HJIM HENOCPEACTBEHHO B ChIPHYIO MAacCy; MHUKpO-
OpraHu3Mbl H (PM3HKO-XMMHYECKHE BO3ACHCTBHA Ha MOJIOKO H ChIPHYIO Mac-
cy. CoBOKYNHOCTb MOCJICAHMX COCTABJIACT MEXHONO2UIO, @ COBOKYIHOCTH
BCEX JJIEMEHTOB — buomexnonozuro chipa. KpaTko oxapakTepu3yeM COCTaB-
HbIE 3IEMEHTBI TPOH3BOJCTBA CHIYYXKHBIX ChIPOB.

Monoxo. J1na BbipaboTKM CHIPOB HCIIONB3YIOT KOPOBBE, KO3bE, OBEYbE,
OyiBoaMHOE MOJIOKO HJIM CMECH MOJIOKA OT Pa3HbIX XKHBOTHBIX. B IpeBHuX
ucroynukax (I'unnokpar, Apucrorens) coobiaerca 06 UCIIOIL3OBAHUH JUIA
HPOH3BOJCTBA ChIpa TaKXKe KOObLILETO H OCJITHHOI'O MOJIOKa.

Suzumer. OcHoBononarawouleii onepauueil B IPOU3BOACTBE ChIYYXKHbIX
CHLIPOB ABJMIETCA JH3MMATHYECKOE CBEPTHIBAHME MOJIOKA, B PE3YIbTaTe KOTO-
poro obpasyercs CrycTok, coaepxauiuii OOJbIIYIO 4acTh Ka3eMHa H XKupa
MOJIOKa. ThICS4YENeTUAMH JUIA CBEPThIBAHUA MOJIOKA B CHIPOJENMH HCIIONB30-
BAJIH CHIYYJICHOIY IHIUM (XUMO3UuH), OOpa3yIOIHICA B Chiuyre — YETBEPTOM
OTAEJIE XKenyAKa MOJOAHAKA MICKOMUTAIOWMX MOJIOYHOro nepuoaa. B opra-
HHM3ME JKHBOTHBIX OH BBINOJHACT Ty )K€ (PYHKLMIO, YTO M B ChHIPONEIHH —
CBEPTBIBAET MOJIOKO, YTO ABJIAETCA HAYIOM €ro NepeBapuBaHuA. ITOT QaKT
CBHICTENBCTBYET O TOM, 4TO NepepaboTka MOJIOKA MPH NMPOU3BOACTBE Chipa
COOTBETCTBYET €CTECTBEHHBIM MPOLECCaM, POTEKAIOLUM NpY NepeBapuBa-
HHMH MOJIOKA B OpraHH3Me.

Bropoii ¢yHKuue#i 3H3HMOB B IPOU3BOACTBE ChIPOB ABIAETCA YUaCTHE
B 6uoTpaHCHOpMALMH KOMIIOHEHTOB MOJIOKA B COSAHHEHHUA, popMupyromue
OPraHoJIeNTHYECKNE N0Ka3aTeNy NPOAYKTa.

B HacTosiee Bpemsi, B CBA3H C ACUIUTOM ChIYYXKHOIO 3H3MMa H3-33
Henenecoobpa3HocTy 32604 MONOAHAKA B MOMOYHBIH NEPHOJ KU3HHM M CHH-
XEHHMs KOJHYECTBa CKOTA MPH PE3KOM BO3PACTAHHH €ro NPOAYKTHMBHOCTH,
IIHPOKO UCIORB3YIOTCA APYTHE IH3UMBI, OIM3KHE N0 ACHCTBHIO K ChIHYXKHO-
MY: NENCHHBI, SH3HUMbI, IPOJYLMUPYEMbIE HEKOTOPHIMH MHKPOOPraHH3MaMH.
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PazpaGoransl METOAB! FEHHOH HMH)XXEHEPHH, MO3BOJAIOIIKE BKIIOYATh FEHEI,
OCYIUECTBIIAIOIME CHHTE3 ChIYY)KHOTO 3H3MMA, B MEHOMBI MUKPOOPIaHH3-
MOB, M TEM CaMbIM OCYHIECTB/IATh CUHTE3 ChIYYKHOTO JH3MMa MHKpPOOpIa-
Hu3MaMy. ChIMYKHBIH 3H3MM, MOTYHYEHHBIH METONAMM IE€HHOH HHIXKCHEPHH,
ye BbIpa0aThIBaeTCA M IPUMEHAETCA B IPOMBILIICHHBIX MaciuTabax.

Koaryniauus Monoka IHox AeHCTBUEM ChIYY)KHOTO JH3MMa IOJXy4HIIa
Ha3BaHUE «CLIYYIICHOEe ceepmbiéaHue». B HacTosedt pabore 310 Ha3BaHue
COXPaHEHO A KOAryJALHH MOJOKA BCEMH JH3UMaMH, IIPUMECHAEMBIMH JULA
3TOH uenH, MOCKOABbKY CMHoco® MX AEHCTBHA NpH CBEPTHIBAHHM MOJIOKA
NPUHLMITHATILHO HE OTJMYaeTcsa OT cnocoba JeificTBHA ChI4YKHOTO JH3HUMA.
B npuxuune mo6oii MpOTEONNTHYECKHHA IH3HM MOXKET KOAryJHpoBaTh MO-
JIOKO, HO €CIIH IO crioco0y AeHCTBAA OH CHIBHO OTIHYAETCSA OT ChIHYMHHOIr0
9H3MMa, TO [IPY €ro MCIOJIb30BaHHH B CHIPOJC/MH JUIA CBEPThIBAHHSA MOJIOKA
CHIDKAETCA BEIXOJ M YXYAIIAIOTCA OPraHOJIENTUYECKHE TOKA3ATENH IPOAYK-
ta. [lo 3TOM mpuuMHe KpaiHE OrpaHHYEHHO HCMOJIB3YIOT MOJIOKOCBEPTHI-
BAIOIIME H3KUMBI PACTUTENLHOrO NMpoHcxoxJeHus. B Espone Toneko mnop-
Tyranbckuit cup Crepa BbipabGaThiBalOT C 3H3UMOM PacTUTENBHOIO MPOHUC-
xoxpaeHusa (0Opa3yeMbiM pacteHusaMu u3 poaa Cynara) [325]. Pacturens-
Hbl€ YH3UMBI UCTIONB3YIOTCA JUIA BLIDAOOTKH CHIPOB B HEKOTOPhIX ath)puKaH-
CKHX CTpaHax.

Kpome MOIOKOCBEPTHIBAIOLIMX DH3HMOB, B MPOU3BOACTBE HEKOTOPhIX
CHIPOB IPUMEHSAIOT JIMIa3bl ¥ HPOTeasbl A YCKOpeHHA (OpMMpOBAaHMA H
YCUJICHHA BBIPaXXEHHOCTH CHIPHOTO BKYyCa ¥ apoMaTta. ONpeAeNeHHYIO POJIb B
[IPOM3BOJCTBE CHIPOB, OCOOEHHO KPYIHBIX, UIPAIOT NPUPOAHbIE SH3UMB! MO-
JIOKa, B YaCTHOCTH IUIa3MHH.

Muxpoopzanuzmsi. Mukpo¢iopy Cripa MOXHO TIOAPa3AENUTh Ha Heob-
X00uMylo O UX npouzeoocmea u nocmoponniolo. B nponssoncree moboro
CBIYYXHOTO ChIpa NPUMEHAIOT MOJOYHOKHCAbIe Oakrepun. OHH HIrpaioT
[JaBHYIO poib B OMOTpaHChOpDMalnyu KOMIIOHEHTOB MOJIOKa B BELIECTBa,
dopMupyIOLIME OPraHOJSHTUYECKUE TOKA3aTENU CHIPOB, CO3/AIOT YCJIOBHA,
NOAABNAIOIIME MM MHTUOHpYIOLIME Pa3MHOXCHHE B MOJIOKE H CHIpax IO-
cToponHeit Mukpo¢nopsl. B npoH3BoaCTBE KHCIOMOIOYHBIX CHBIPOB MOJIOY-
HOKHCJble GaKTepHH BBIUIOJIHAIOT M (PYHKIHIO CBEPTHIBAaHUA MOJIOKA 33 CYET
ofpa3zoBanug oprannyeckux xuciot. Ilpu cHixenun pH mo msosnexrpuye-
CKO# TOUKM Ka3edHa MOJIOKO CBEPTHIBACTCA. DH3HUMBI Il KOAryJALHH MOJIO-
Ka IpH BbIpaboTKe KHCIOMONIOYHEIX CHIPOB HE MPUMEHAIOT MM NIPHMEHAIOT
B MankIX A03aX, HEJOCTATOYHBIX AJIA CBEPThIBaHHMA MOJOKA. [Ipy xkucnotTHo#H
KOAryJIHKM MOJIOKO cBepThiBaeTca npu pH 4,6, npy KUCIOTHO-CLIMYKHOM —
npu pH 5,0-5,2, npu crruyxnoii — npu pH 6,5-6,6. Kucnornas xoarynanus
MOJIOKa NPUHIHIMATILHO OTIMYAETCA OT ChIYYKHON: PH KUCIOTHOH Koary-
NALIUK MHLETH Ka3eMHa TePAIOT CTaOMIBHOCTD B PE3yJIbTaTe HCYE3HOBEHUA
MOBEPXHOCTHOI'O 3apAja B H303JEKTPHYECKOH TOUKE, [PH ChIYYXKHOH Teps-
eICAd CTepUYecKas YCTOHYMBOCTD MHUEUIBl B PE3YJbTATE PACLUCIUICHHUA
J6-KazenHa. IIpH KUCIOTHOH KOAryqALMM W3 MHMLENIbl Ka3eMHA BBIXOAHT
KONNOHAHBIH (ocdaT Kamsuua, 00YCHOBIHBAIOMMIA MEXMHLEIISPHbIE CBS-
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3, YTO NPUBOJHUT K PANUKAJILHOMY H3MEHEHHUIO CTPYKTYPHI KHCIIOTHOTO CTy-
CTKa H KHCIIOMOJIOYHBIX ChIpOB (1. 2). 3aBucumocts pH cryctka U Havais-
Horo pH cripa OT THIIA CBEPTHIBAHHA MOJIOKA ONpEAENsieT Xapakrtep GHOXH-
MHMYECKHX M MHKPOOHONOrHYEeCKHX HPOLECCOB B ChIPE, Er0 OpraHOJenTHYe-
CKHe [TOKa3aTelH.

Kpome MOIOYHOKMCIBIX OakTepuii B MPOU3BOACTBE OTAENBHBIX IPYILI
CHIPOB NIPMHHMAIOT YYacTHE [POITHOHOBOKHUCIbIE 6aKkTepHH, IUIECHEBbIE IPU-
Obl, accoumanud adpoOHLIX MHKPOOPTaHM3MOB, NONYYMBIIAS HA3BaHHE
«CbipHaa cau3v». Bce 3THM MHMKpoOOpraHusmbl B JanbHeimeM 6yayT Ha3sbl-
BATLCA «HEOOXOOUMOU MUKDODAOPOIL».

Mon epednoii muxpognopoli NMOHUMAIOTCS MHKPOOPraHU3MBI, IOMNa-
JAOILME B CHIp NIOMHMO BOJIM CBHIPOJENa M YXYAILAIOUIME OpPraHONENTHYe-
CKME MOKAa3aTeNX WM NnokasaTenu 6e30macHOCTH chipa. MHKPOOpraHu3Mel,
YXYAIIAIOL{He OPraHONENTHYECKHE OKa3aTelH, B JalbHelluemM OyayT Ha3bl-
BAaThCH «MEXHUYECKU 6peonoll Mukpodropoti», CHWXAIOLINE NOKA3ATENH
6€30MaCHOCTH ~ «NAMO2EHHBIMU MUKDOOD2AHUSMAMU ».

Ilpenapatbl MONIOYHOKUCALIX GaKTepuit M1 NPOU3BOJACTBA ChIpa Ha3bi-
BAIOT «3akeackamu» (B TOJKOBOM clioBape Jlaja TaiKe NPUBOAMTCH Ha3Ba-
HHME «CKBAache», Ceifuac BbIIEALIEE U3 YNOTpeOaeH ).

Texnonozun. OCHOBHBEIE TEXHOJIOTMYECKHE OIEPALHH IPOU3BOACTBA
CBHIYYXHBIX CHIDOB NpuBeleHbl B Tabu. 1.1. B npoM3BOACTBE OTAEIBHBIX
IpyIII CHIPOB HMCIOJB3YIOTCA HE BCE YKa3aHHble B TabGuuue onepauun. Tak,
CYILECTBYIOT CHIPBI, CO3PEBAIOLIME C NOBEPXHOCTH, Ha KOTOPO# JOJDKHBI pas-
MHOXAaThCA ONpEAE/ICHHbIE IPEACTaBUTEM Heo6xoaumoii MHKpodopsl
(MuKpodMIOpa CBIPHO# CJIM3H WM IUIECHEBbIE IPUOLI), IO3TOMY HU B KakKMX
HOKPBITUAX OHH HE HYXZAlOTCA. MArkHe CBHIpR, HMEIOLIHE MOBbIIEHHOE
COEpXXaHHE BJIArH, HE TPEOYIOT LIPECCOBAHMUA MO BO3AEHCTBHEM BHEUIHHUX
HArpy3oK; YIIOTHEHHE CBHIDHOM MAaccChl y HHX MAET 33 CHeT COOCTBEHHOro
Beca (camonpeccoBanue). s cbIpoB, CO3PEBAIOIIMX B IJIEHKE, HET He06Xo-
JHMOCTH B HABEJEHHH KOPKH.

OcHOBHbIE THIIOBBIE TEXHONOTHYECKHE CXEMbl IPOM3BOJACTBA ChIPOB
IOPHUBEACHB! B TEXHONOTHYECKHX HHCTPYKLMAX.

1.2. BO3HUKHOBEHME U pa3BuTHUe coipoaenns

Yenosek npupyuusi ZOMalHHX KHUBOTHbIX 32 8000—10000 net no Pox-
ncctBa Xpucrosa (PX) [325]. OnHoit u3 ueneil npupydeHus Obiio nonyde-
HUE MOCTOSHHOIO MCTOYHHKA MOJoKa. B Beauiickux rumuax (Muaus), Ha-
npumep, 3a 3000-2000 net ao PX nporosenosanocs, uto 3a6oii KOpoB Ha
MACO — IPeX; KOPOB HY}KHO AepKaTh Juli MoaydeHns monoka [221]. Koposa
MPH3HABANACh CBALICHHBIM JKHBOTHLIM M y ciaBsH. MIMeHHO MOJIOKO Jiroau
CYHMTAIOT HOCHTEJIEM JXH3HH, O YEM CBHIETENILCTBYET TO, YTO BCEJICHHYIO OHM
Ha3BaJIM «TaJIAKTHKa»: OT IPedecKoro «gala» — MOJIOKO, a rnaBHylO Hebec-
HYI0 «Aopory» — «MneunsiM ITyTem».
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1.1. Ocnognbie cmaouu npou3coocmea ColuyIHCHHIX Coipoe

CTajJHH NPOH3BOACTBA Hasnadyenne
1. Nosryuenue monoxa (M)
1.1. Ouncrka ot npumeceii OcBo6GOXAECHHE OT MEXAHUYECKHX 3arpsA3HEHUH
1.2. Oxnaxaenne TIpeaoTBpaiieHse pa3MHOKEHNA GaKTepHil
1.3. PesepBupoBaHue Haxomnnenue napTHii Ans TpaHCIOPTHPOBKH Ha 3a-
BOR, obecrcyeHHe IOTOYHOCTH NPOH3BOACTBA
1.4. TpancniopTHpOBKa JlocTaBka MOJIOKA Ha 3aBOMbI
2. TloarotoBxa M
2.1. Co3peanue Ioarotoska M kak cy6cTpaTa /uld MOJOKOCBEPTHI-

BAIOILMX JH3UMOB H CPEMHl UL Pa3MHOKEHHA MO-
JIOYHOKHCIBIX GaKTepHii

2.2. HopMam#3anus ObecneueHne paMOHAIBHOTO HCIONb30BAHHA Ka-
3eMHa H MOJIOYHOTO KHpa

2.3. Ousctka M ot narorensoii | [Ipenorspaiienne MUKpoOHONOrHYECKOH TOPYH H
M TEXHHYCCKH BPEIHOM MHMK-  |XeNyJO4HO-KHIIEYHBIX 3ab0/eBaHHil, BRI3BAHHBIX

podropnl (mactepusauus, noTpeGIeHHEM HEKAYECTBEHHBIX IPOXYKTOB
6axto¢yrupoBaHue H ap.)

2.4. Buecenne CaCl, Y nydnieRse chlvy>KHOH CBEpThIBAEMOCTH

2.5. BHecenue cenuTpbl UHrubupoBaHHe pa3sBUTUA B CHIpax 2HTepobaKTe-

pHil U MaCAHOKHCHbIX OaKTEpHI
2.6. IpuroTosnenue 1 BHece- |POPMHUPOBaHHE OPraHONEITTHYECKHX NOKasaTenei
HHe 3aKBacOK H Gaknpenaparos |chipa U HHTHOHPOBaHHE Pa3BHTHA BPEIHOH MUKPO-

thiopnl
3. CeeprriBanie M KoHneHTpupoBanue KazeMHa H MOJIOYHOTO KHpa
4. IlocranoBka H 06paGorka  |YnaseHHe CHLIBOPOTKH U3 CTYCTKa, HaKOIUICHUE
3epHa 6uoMacchl NakTobaKTepHii, COpaXXHBAHHE NAKTO3bI
5. dopmoBanne Ilpunanue cripHOH Macce GopMBI ¥ pasMepoB
6. IlpeccoBanue Y 1aneHue ocTaTKOB CHIBOPOTKH, 3aMBIKaHHE ITO-
BEPXHOCTH I'OJIOBKH ChIpa
7. loconxa dopMHpOBaHHE OPTaHONEITTHYECKHX [0Ka3aTesei,

PEryIMpoBaHHE MUKPOOMONOTHYECKHX H OHOXHMH-
YECKMX [POLIECCOB
8. INoaroroBka k Harecennio  |Moiika, o6cymka, HaBeAeHHe KOPKH, 00paboTka

MOKPHITHHA # CO3PEBAHHIO QYHIHUHIHBIMY NIPEnapaTamu

9. IMokpeITHE craBamMu, natek- (Co3maHie aHadpOOHBIX YCIOBHIA JUis TOaBNEHHS
CaMH, YITAKOBKa B IUICHKH pOCTa BpeAHOH MHKPO()IOPBI HA TOBEPXHOCTH ChIpa
10. Co3peBanue cuipa DopMHPOBaHHE OPraHONENTHYECKHX NOKa3aTeNeH
11. YiakoBxa ronoBok TlpexoTspaileHye 3arpsa3HeHns U 1eopMannK

Onnaxo MOJIOKO 00J1ajaeT 6ONBLUIMM HEOCTATKOM: €r0 HENb3d XPaHHTh
B HATYPAaJIbHOM BHJIE, IOCKOJILKY OHO GbICTPO MOPTUTCA B pe3ynbTale KU3HE-
JIeATEILHOCTH MHKPOOPraHu3mMoB. B npupone Moloko He nonafaer Bo BHEL-
HIOIO CPENY, MOCKOJBKY U3 OPraHH3Ma MaTepH OHO Cpa3y NOCTYNAET B MMlLe-
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BapHUTeNbHbIH TpakT AereHbiuieii. [lo3ToMy B npHpoje MOJOKO HYKRaeTcA
TOJBKO B KPaTKOBPEMEHHOH 3alliMTe OT MHKPOOPraHH3MOB, [I0K2 OHO Haxo-
JUTCS B BBIMEHH, KyJa MHKPOOPTaHU3MbI MOTYT IONaJIaTh U3 BHELIHEH cpeast
Yepe3 COCKOBbIE KaHaIbl. Jj1si KpaTKOBPEMEHHOM 3alUTHI OT IOPYM B MOJIOKE
B TpoLiecce 3BOMIOUMH CHOPMHPOBATHCL NPHPOJHBIE CHCTEMBI, 00YCIOBIIM-
BalOLIME TaK HasblBaeMylo GaxTepuumanyio ¢asy (pasa. 7.2.10). ITocne Toro,
KaK 4€JIOBEK CTAJl HCIOJIb30BATh MOJIOKO HE MO NMPAMOMY Ha3sHa4YEHHIO, Cpa3y
BO3HUKJIA HEOOXOAMMOCTH €r0 3aLIMThl OT MHKPOOPTaHH3MOB.

IlepBhiM criocoboM KOHCEPBHPOBaHUS NPOAYKTOB MHMTaHHS, OYEBHIHO,
6su10 BhICYmMBaHHe. Ho Monoko, B oTnuuue ot Maca, GpyKTOB H oBouleii,
HeNb33 BHICYMIUTh HAa COJHLE, MOJTOMY, HE HCIONL30BaHHOE Cpa3y MocCie
BbIAaHBaHHSA, OHO HEH3OEXKHO CTAHOBHJIOCH JAOOBIYEl MMUKPOOpPraHHW3MOB.
beicTpee Bcero kK MONOKy Kak HOBOH 3KOJIOTHYECKO#H HHUILE NPUCIIOCOOWIHCH
MOJIOMHOKHCJIbIE 6aKTepuH, UCTIONB3YIOUIME B KAYECTBE HCTOYHHKA SHEPTHH
jakTo3y. B M0o4uHOKHCIEIX 6aKkTepusax, cOpaXXMBaIOLIUX JIAKTO3Y MpEHMY-
IECTBEHHO IO MOJOYHO# KUCIOTHI, 4ENOBEK MpHOOpeN COMO3HMKA, TaK KaK
OHH MMHMMAILHO CHHXKAIOT €r0 MHMTATENLHYIO LIEHHOCTb, 3 CBEPHYTOE MO-
JIOYHOKHCIBIMK OaKkTepuAMH MOJIOKO 00NajaeT XOpOIMMH OpraHoJenTHYe-
CKMMH H JHETHYECKMMM IIOKa3aTe/AMH H 3HauMTeNbHO Gonee croiixo fno
OTHOLIEHHIO K IPYTHM MUKPOOPTaHHU3MaM.

KucioTHBIH crycTok B mpouecce pa3spe3ku, [EPEMEIUIHBAHHUS, HArPeBa-
HHSA, TIPECCOBAHHA WM CAMONPECCOBAHUA BHIICIACT CHIBOPOTKY, B pe3yJbTa-
Te MOJIy4aeTCs TBOPOr, KOTOPhIH He TOJALKO 0oJjiee CTOEK B XPaHEHHH, YeM
MOJIOKO, HO M COHEPXHUT GONblIE CYyXHX BELUECTB, YTO ObUIO OYEHbL BAXHO
AJIA CKOTOBOJIOB, KOYYIOIIMX CO CBOMMM CTaJamH. TBoOpoOr, BEPOATHO, H GbLI
nepebIM cripoM. [To Jlamo, cnoBo «chip» 0603HaUaeT U TBOPOT, a HAa YKPaUH-
CKOM A3bIKE TBOPOT H Cei4ac Ha3bIBAETCA CHIPOM.

K OTKpBITHIO CBIMYXXHOTO CBEPTHLIBAHHA MONOKA, NO-BHAMMOMY, IIPHBE-
J1a MPaKTHKA XPaHEHHS M TPAHCHNOPTHPOBKH €ro B MEMIKaX, H3rOTOBIEHHBIX
U3 XKEJYAKOB MJIEKOMHTAIOMMX, Ha CTEHKaX KOTOPBIX MOI/IM OCTaBaThCA XH-
MO3HH KM NencHH. Jlioau He MOTJIM He 3aMETHTb, YTO B TAKHX MEIIKaX MO-
JIOKO CBEpTbIBaeTcs, He Oyayuu kucaniM. C 3T0ro HaGMmOAEHHS H Ha4anach
UCTOPHUA CHIPOJICTIHA.

B npeBHue BpeMeHa Gbl1a OTKPHITa CHOCOOHOCTE MHOTHX PaCTHUTENIBHBIX
cybcTpaToB cBepThiBaTh MOJIOKO. H3BecTHO, 4TO yxke B PuMmckoii umnepun
OHH [IMPOKO HCMONb30BAJIHMCh IS H3COTOBAEHHA ChLIPOB. BeposTHO, 3TOMY
OTKPBITHIO CNOCOGCTBOBAIO LUIMPOKOE MNPHMEHEHHE PACTHTENBHBIX A00aBOK
JUIA pa3sHooOpa3Ha OpraHoNenTHYECKHX NoKa3aTesneil MONOYHbBIX NPOJYKTOB.

ChIuyXHbI€ CTYCTKH MOJIOK3, B OTJIMYHE OT KHCIOTHBIX, JIy4lli¢ OTAZIOT
CHIBOPOTKY, 4TO IO3BOJAET NOJYYHTh Maccy ¢ Gojee HH3KUM COAEPKaHUEM
BJary, Oonee yaoOHyi0 Ml XpaHeHus M TPaHCHNOPTUPOBKH. BTophiM Bax-
HefIUHM OT/IMYHEM ChIYYKHOTO CrycTKa sBiAerca Goiee HU3Kas KUCIOT-
HOCTb, 4TO co37aet 6ojiee OnaronpHATHbIE YCI0BUA A1 GuotpanchopManuy
KOMIIOHEHTOB MOJIOKa, OCOOEHHO Ka3eHHa, BO BKYCOBBIC M OpraHoJienTHYe-
CKHE COCIMHEHHA Chipa I0J JEHCTBHEM 3H3HMOB. 3TO Cpa3y JKE paciMpser
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CIEKTP OpraHoJIeNTUYECKUX [OKa3aTelei ChIpoB 0 CPaBHEHUIO C TBOPOI'OM.
[poTeoauTuueckue NPOUECChl B ChIYYKHOM CI'YCTKE NO3BOJAIOT MOJIYYUTh
JOCTaTOYHO INIACTHYHYIO KOHCHCTECHUMIO JaXe IPH HU3KOM COAEPXKAHHH
BJIarH, YTO HEBO3MOXKHO B MIPOJAYKTaX U3 KUC/IOTHOI'O CT'YCTKa.

Takum 06pa3oM, chipojenHe, CKOpee BCEro, MOABHIOCH KakK CHOCOO
KOHCEPBHPOBAHHA MOJIOKAa, 2 B HACTOALIEE BpEMS CLIPbl NPEBPATUIHMChL B
LeHHeLMe IPOAYKTbI MHTaHUA.

Bonee HH3Kas KMCAOTHOCTh CHIYY)KHBIX CHIPOB 10 CP2BHEHMIO C KHCIIO-
MOJIOYHBIMH, HapAAy ¢ OIPOMHBLIMM NIPEHMYIIECTBAMH MMEET M CYUIECTBEH-
HbIH HEHOCTaTOK — CTOHKOCTb B XPaHEHHH CHIYYXKHBIX CbIPOB [IPY KOMHAT-
HOH TeMIepaType HaMHOro HibKe, 4eM Kuciomonounsix. Ceiiyac ux croii-
KOCTb obecrie4nBaeTcs, IVIaBHBIM 00pa3oM, NMOKPBITHEM ChIPOB KHCJIOPOJO-
HEMPOHMUAEMbIMH MaTepHanaMM ¥ HU3KMMU TEMIIEpaTypaMH XpaHEHUS H
TPaHCIIOPTUPOBKH. B npeBHue BpeMeHa oGecneyuTs aHadpOOHbIE YCIOBHA H
HU3KHE TEMINEpaTyphl XPaHEHUA CHIMYXHBIX ChIPOB JlaleKko He BCeraa ObLIo
BO3MOXHO. J{n4 3Toii Llenu MOTIH GbITH HCNOJIBb30BaHbl €CTECTBEHHbIE IELIe-
pul. OnHuM U3 00A3aTenbHAIX YCIOBMi npouspoicTsa (paniysckoro Pox-
topa U ceifuac ABIAETCA €0 CO3PEBaHME B lielepax, B KOTOPbIX KPYTJIblit
roJi COXpaHAI0TCA 6JIarolIpUATHBIE TEMNIEPATYPA H BJAaXHOCTb.

B MecTHOCTAX ¢ yMEPEHHBIM KJIMMATOM UL 3TOH HENH COOPYKAIHCD IOA-
Baisl. [ToyTH 10 cepeauHbl HAILIErO BEKa MIOMELLIEHHS U1 CO3PEBaHMUs M XpaHe-
HUA CHIPOB TaK H Ha3bIBAUIMCh «ChIPIIOJBAIILI», XOTS B PE3y/IbTAaTe Pa3BHTHA XO-
JIOJWILHO# TEXHUKHU ChIPbI U3 [IOJBAJIOB JABHO NMOJHAIMCH Ha MOBEPXHOCTb.

AnbTEpHATHBO HU3KHUX TEMIIEpaTyp Moria ObiTe HHTEHCHBHAS NOCOJ-
Ka cbipoB. Ha 3ape chipojie/us B CTPaHax C *apKUM KJIMMaTOM CbIpbl JUIA
npeaynpexieHusa [OpYM BblIEPKHBAJIH M XPaHHIH B KOHLIEHTPHPOBaHHOM
pacTBope moBapeHHOH comu (paccone). Takue ChIpHl MOJNYHUWIM Ha3BaHUE
«paccoibHbIX». IIpOH3BOACTBO pacCobHLIX CHIPOB U celuac IIHPOKO pac-
npocrpaneHo Ha CpeaneMm Boctoke, KaBkase, B bonarapuu, I'peuun, Erunrte
U JpyrMx crpasax. VX NpOM3BOACTBO MOAJEPKHBAETCA MHOIOBEKOBBIMH
TpaAMLUAMH B [IHTAHUM HACEJICHHA 3TUX CTPaH, YTO 0OeclieYynBaeT NOCTOAH-
HbIH CIIPOC HA TaKHE ChIPLIL.

Ipeanonaraior, yTo chipoaenue Bo3HukiIo okono 8000 ner Hazan B Me-
COIIOTaMUH, Ha TeppuTOopHHu Mexay Turpom u Esdparom — B xonsibenu uu-
Bwin3auuu [325]. 3ateMm oHo pacnpoctpanunocs Ha Cpenuuit Boctok, Eru-
ner, I'pewio, PuM. W3 JipeBHHX erMOeTCKUX PYKOIMCEH MOXHO cHenath Bbi-
BOJ, 4To yxe 3a 4000 ner no PX MonoyHoe Aeno JOCTUIIIO BBICOKOIO YPOBHS
pasButHa. B mpeBHeM 3axopoHeHun Henaneko oT Kaupa ObLiu oOGHapyxeHbl
OCTATKH ChIPA, H3rOTOBJIEHHOTO NpeAnonokurensHo 2200 ner Hazan.

Chlpbl HEOLHOKPaTHO YNOMHHaiOTCA B Berxom 3aBere, kiaccHueckoi
rpeueckoit uteparype (I'omep, I'eponor, Apuctorens). 'omep nucan o cbi-
POAENHNH KaK O XOpouio pa3sBHTOM pemecine. Chipbl BXOAHIH B PALMOHbI IIH-
TaHUA TIJIaJIMaTOPOB, PUMCKHX JIETMOHEpPOB (27 r/CyTkH), MX >XEpTBOBaIU
Ooram Ha rope Onumn [221]. B Uepycanume Obin CTaaMOH, PacioIoKeHHbIH
B JIONIMHE, OKAHMJICHHO#H CBALLEHHBIMHM XOJAMAaMH, KOTOpas C APEBHHX BPEMEH



OBbLIAST XAPAKTEPUCTUKA 13

Ha3biBanach JlonuHo# ceipoaenos. JlpeBHepumckumu asropamu (Konymen-
na, Ilnuuwuit) onucaHel METOAB! IPOH3BOACTBA ChIPOB.

Konymenna, pumcxuii semnesnanenen, B 60 r. no PX B Tpakrate o
censckoM xo3aicTee (De Re Rustica) nucan, 4To celp HyXHO BhIpabaThiBaTh
BAAJIH OT FOPOAOB, T/I€ HET BO3MOXHOCTH NIPOAaTh MOJIOKO Ha 6azape. Chipb!
€ BbICOKO# BJIAXHOCTBIO CIEAYET NPOAABaTh BO3MOXKHO ObicTpee («3eneHbl-
MH»), [I0Ka OHM HE HAYaJM BbIAEIATL CHIBOPOTKY. boliee KOHUEHTpUpOBaH-
HbIE ChIpbl, BRIpabaTbiBacMble H3 I'YCTOTO ¥ HOraToro )HpOM MOJIOKa, MOXHO
XpaHMTb Rojblu€. JIns H3roTOBIEHHA Cbipa HY)KHO UCHOJIb30BaTh YHCTOE
cBexee MONOKO. OObIYHO €ro CBEpPTHIBAIOT TEIAYBMM WIH KO3bHM ChHIYYK-
HBIM 3H3HMOM, HO MOXXHO HCIIOAb30BATh AJIA STOMH LiENH LBETH! YEPTOIO0Xa,
cemeHa caduropa KpacHIbHOro, COK (MroBoro aepesa. B nocneauem cnyuae
ChIPB! MMEIOT CJIAKOBAThIi BKYC.

3aTeM OH OIIMCBHIBACT TEXHOMOIMIO NPOM3BOJCTBA ChIPa, BKINOYAIOLLYIO
HarpeBaHME ¥ CBEPTHIBAHHE MOJIOKA, pa3pe3Ky CrycTKa, NepeKIafrlBaHue Cry-
CTKA B ILUICTEHBIC KOP3HHBI JU11 BO3MOXKHO Oouiee GBICTPOro yAaJeHUs ChiBO-
POTKH, [IPECCOBaHME, YAANCHHE CIIPECCOBRHHOIO ChIpa U3 KOP3UH M IOMeLue-
HHE B TEMHOE NPOXJIAJHOE MECTO HAa HACANBLHO YHCTHIEC JCPEBAHHbBIE MOJIKH,
ONPLICKUBAHHUE PACCOJIOM B TCHEHHUE JEBATH JHEH ¢ NepHOINYECKOi oAnpec-
COBKOH TIpH YBEIHYMBAIOILEMCA JABACHHH. 3aT€M CHIPBI TLIATEIbHO MBUIH U
NOMELIAIH B TEHb HA PELIETKY M3 APYThEB L1 OOCYLIKH TaK, YTOOBI NOJOBKH
chlpa He KacaJuch Apyr Apyra. [Tocie obcyku ux MOXHO GbUIO CKIIAALIBATh B
HECKOJILKO PSAOB IO BBICOTE M XPaHHTh B 3aKPHITOM MecTe (€3 CKBO3HAKOB.
Coipbl He JOJDKHBL ObITh BCIIYYEHHBIMM, YTO CIIYYAIOCh MPH HEZOCTATOYHOM
MPECCOBAHHH, NEPECOJNICHHBLIMU U TepecyllieHHbIMH. KonyMeiuia pekoMeHzIo-
BaJl YNIOTPEOIATL MX CBEXMMH B TEUEHHE HECKOJIBLKHX AHEH mocie BhpaboTKy,
HO €C/IM OHH IpeAHa3Ha4yaIMch Wi Gonee JITMTENLHOTO XpaHEHHA, HX IIOMe-
HIAIM HA HEKOTOPOE BPEMS B PaccoJl, 3aTeM NOACYLUIMBAIN Ha CONHLE.

KOMMEHTHpYS PHMCKYIO TEXHOJIOTHIO, CIEAYET OTMETUTh, YTO OHA OT-
AMYaeTCa OT COBPEMEHHOM TEXHHMKOH, NETAIIMHM, HO HE NpUHUMNaMH. B Te
JaleKHe BPEMCHA HE I1003PEBAJIH O CYLIECTBOBAHMU MHKPOOPraHH3MOB, HO
CBIPOJICIIBI YK€ MPEKPACHO MOHUMAIH 3HAYEHHE YHUCTOTHI U CBEXECTH MOJIO-
Ka A4 KayecTBa CBHIPOB M3 THICAYENETHETO ONbITa UX BhipaboTku. Otaens-
Hbl€ AETAld 3TOH TEXHONOIHMM NPHMEHAIOT M ceifdac, HallpMMep, UBOBbIE
KOP3HHBI B NPOM3BOICTBE aAbINeHCKOTO ChIpa, CO3PEBAHUE B PacCOIe.

Cripozenbl PuMckoii HMIEPHY UCTIONB30BAIM ANS NOBLILIEHUSA CTOMKO-
CTH CHIPOB BBICOKHE KOHLEHTPALMH COJM M HM3KYIO BilaxHOCTh. [lo-
BHAMMOMY, YK€ TOoraa OblLIM 3aJI0KEHbl OCHOBB! TEXHOJOTMH TEPOYHBIX
(3cpHEHBIX) CBIPOB € HU3KOH BIAXKHOCTBIO (He Bbie 36%, HO yame 30% u
HIDKE), NPON3BOACTBO KOTOPHIX Haubosee pa3Buto B HUramuu. 31U ChIphI
OTJIMYAIOTCH OYEHb BBICOKOH CTOHKOCTBIO B XpDaHEHHM M HMEIOT rpy0yro
KOHCHCTEHLIHIO; MX YNMOTPeOJIAIOT B [IHULY IOCIE U3MEIbYEHUS Ha TepKe B
BHJIC MpUIpaBhbl K ApyruM OiioaaMm, B 4aCTHOCTH K MakapoHaM. B Pumckoit
UMnepuH BhipabarbiBaiay cblp JlyHap, KOTOpBIA MOXHO CYMTATH NPEALLIECT-
BEHHUKOM coBpemenHoro ITapmesana [221]. Ecth cBUAETENBCTBA, YTO 3TOT
cuip mo6un FOnuii 1iezaps.
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INonynapHoctblo y xurenei PUMCKOH MMNEpUH MOJIB30BAIUCH KOITYE-
HbIE ChIPBl; MCTOYHMKAMU ABIMA JUIA KOMYEHHs CIY)XHIH A010HEBblE IpOBa.
Konuensie chipsl BopabaThiBaOT U ceifyac, HanpuMmep, B Pocchn. Konuenue
TMOBHILAET CTOMKOCTb ChIpa NPH XPaHEHHWH H NMPHUAAET eMy creiupHYecKHe
BKYCOBBI€ Ka4€CTBa.

3aBoeBaHHe PuUMCKO# HMIepHeH COCEHUX TEPPUTOPHA CONPOBONKAA-
JIoch pacnpocTpaHenueM colponenus. Ilocne najgeHus uMnepuu 3ToMy cho-
co6cTBOBaNa MHIPALHA HACEICHHUA, IOXOABI KpecTOHOCHEB. bonbiok Bxaan
B Pa3BHUTHE CHIPOJEHA BHECH MOHACTHLIDH, YTO OOBACHAET HAIMYME B Ha-
3BaHHUAX MHOTHX ChIPOB HMEH CBATHIX ¥ Ha3BaHHii abGaTcTs.

B cpemHne Beka ChIpojieiine pa3BMBAaJIOCh B MOHACTHIPAX, (heOdanbHbIX
TIOMECTDbSIX, @ NO3JIHEeE H KaK CEMEHHOE peMeciio B KPECTHAHCKHMX XO3AHCTBax.
Ipou3ssoauTeny CTapanuch AaTh CBOMM ChIpaM COGCTBEHHBIE HA3BAHHA, IIOITO-
MY CYILECTBOBaIO GOMBLIOE KOMUYECTBO HA3BAHAMH, IPHHAMICHKAILHX ORHOMY H
TOMY XK€ BUIY Chipa, HO BhIpabaThiBaEMOMY B pa3HbIX MecTHOCTAX. Hatypains-
HbI{l XapaxTep CHIPOAEHHS [OPOXAaJ] OONbIUHE PazTMyMA B XMMHYECKOM CO-
CTaBe U OPraHONEeNTHYECKHX ITOKA3aTENAX CHIPOB JaXe OHOrO H TOT'O JKE BUAA.

INepebie nHCbMEHHBlE YNOMHHAHMA HauboJiee M3BECTHBIX ChIPOB IIPH-
Beaennl B Tabn. 1.2 [325, 622]. BesycnoBHo, TexHONOrua ux Onuia paspaGo-
TaHa MHOro patbire. Tak, onMcaHue pUMCKUM nHcateneM IlnMHueM «resb-
BELKOTO» Chipa B Hayalle Hallleli 3phl CKOpee BCEro OTHOCHTCH K ChIpY
C6puHL, KOTOpHI nMonb3yercsa GONBILKMM CIIPOCOM U B HacTosulee Bpemia. B
AHrnuu npou3BoAcTBo chipa Yemmup Hayanocs 6Gonee 1000 ner Hasan [622].

1.2. I'od nepeonavansrozo ynomunariun naubonee uzgecmnsix csipos [325, 622}

Fopromsona | 879 |Yemnep 1500 [layna 1697 |Cen-Ilonen | 1816
Pokdop 1070 |{Ommenrans | 1542 |I'mocrep 1783
Mapons 1174 |llapmesan | 1579 |CrwisToH 1785
Tanemkuo | 1285 [I'pioitep 1602 |Kamambep | 1791

HarypanbHsiii xapaktep chiposeinse Hocuwio ao cepemuHnl XIX Bexa.
Poct ropoackoro HaceJ€HHs ROPOAH CIPOC HA CHIPHI, WIS YAOBJICTBOPEHHS
KOTOPOro Ha4ajoch MX MpoMmbliuieHHoe npousBoacTeo (1860-1880 rr.), xors
nepBasi KOONepaTHBHAsA chipoaenbHas (abpnka oTkpeiTa npumepro B 1380 1. B
Bonap6bepre Ha Bankanax. [lepsas cbiposensHas ¢abpuxa B CLLIA 6buia ot-
kpeita B 1861 r. B6mu3n Hulo-Mopka, sropas B Kanane (Owurapuo) B 1864,
3atem B Aurimiu B 1871 r. u BTOpas ¢abpuka B Jlourdopae B rpadcrse Hep-
6umup (221, 622). Bckope npoMBLILIEHHOE NPOH3BOACTBO CTAIO AOMUHHPO-
BaTh W BEIpaboTKa ChIPOB Ha4ana ObICTPO pacTH.

TapamensHO ¢ KONHYECTBEHHBIMUM MPOMCXOAHIM BaXKHbIE KayeCTBEH-
Hble M3MEHEHUA B chipoaenuu. Heo6xoaMMocTs 3THX M3MEHEHHMI AMKTOBa-
JIaCh HU3KUM Ka4ectBoM chipoB. Taxk, B 1883 r. Tonbko 10% chipoB MOXHO
ObUIO OTHECTH K mepBoMy Kiaaccy [221]. TpomaaHyio posnb B NOBLILEHHH
YPOBHS M CO3JaHHM HayYHBIX OCHOB ChIPOJENHS ChIIPajio OTKPLITHE MHKpO-
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OpraHH3MOB M MX PO/M B NPHPOJE Y NHILEBOM npousBozacTee. B 1890-1900 rr.
JUs BLIpa6GOTKH CHIPOB CTANIM NPUMEHATH YHCTHIE KYJIbTYPbl MOJIOYHOKUCIIBIX
baxTepuit ¥ nacTepu3aLMIO MOJIOKA, KOHTPOJIMPOBATh BbIPAGOTKY CHIPOB MO
THTPYEMO# KHCJIOTHOCTH, NIPOBOAMTh CO3PEBAaHUE B PEryiUpyeMBIX TeMIie-
paTypHbix ycioBuax. B 1904 r. nosBuwince nnasneHsie coipel. B 1930 r. B
Hogoii 3enananu GbIO YCTAHOBJIEHO, YTO IVIABHOH MPUYMHON IIOTEPH aK-
THBHOCTH 3aKBacCOK ABNAIOTCA GakTepHodary, KOTOpHE U ceifuac ABASIOTCA
camoii ocTpoit npobnemMoii ceipoaenus.

Celponienue B HacToAllee BpeMA NMEPEKUBACT NepuoA OypHOro pasBu-
THa. B 70-80-x rT. XX Beka MpoH3BOACTBO Chipa B MHPE €XEroAHO BO3pac-
Tajo npuMepHo Ha 4% H K 1990 r. cocTaBnano okono 12 MIIH. TOHH B roA. 3a
nepuoa 1975-1992 rr. npousBoacTBo chipa Bozpocno B JaHuu na 99%, B
I'epmanuu — Ha 79%, 8B Hunepnangax — va 64% [1159]. Ono npopomkaino
yBesnmuuuBaTthes B 90-x roaax. Pacter mons monoka, nepepabarsiBaeMoro Ha
coip: B 1992 r. ona cocraBuia 34% no cpasHeHHio ¢ 32% B 1991 r. Hau-
Gosbimii porpecc AOCTUTHYT B TEXHUKE NMPOU3BOACTBA ChIpa, YNPABIEHHH
TEXHOJIOTHYECKUMH, MHKPOOHONOrHYeCKUMU H GHOXMMHYECKHMH Ipolec-
camu. Hapany ¢ coBeplIEHCTBOBaHHEM TpPaJMLHOHHOH TEXHOJOFHH NOABHU-
JIach NMPHHUMIIMAILHO HOBas TEXHOJOTHA, OCHOBaHHAS Ha KOHUEHTPHUPOBa-
HHH MOJIOKa METOAOM YiabTpadmunsTpaimk. [locTeneHHO NepexomAT OT UcC-
MNOJIB30BAHMA B NIPOM3BOJICTBE CHIPOB NMPHPOAHBIX («AMKHUX») IUTAMMOB MHK-
POOPraHU3MOB K NPUMEHEHHIO IHTAMMOB, IIONYYEHHBIX METOAAMH 3KCTEPH-
MEHTaNbHOH CENEKUMH U NOJIHEES YAOBIETBOPAIOLIMX TpeOORAHNAM Chipoe-
mus. BeinaomuMcs JOCTHIKEHHEM B OuoTexHosoruy ceipa B 80-90 rr. cre-
IyeT npu3Hath pa3paboTKy TEXHOJNIOTHMH M OPraHM3aliUiO [IPOMBIIUIEHHOTO
IPOU3BOACTBA XHMO3KWHA C MMOMOWIBIO I'CHETHYECKH MOAM(HLHPOBaHHBIX
MmukpooprauuimoB (E. coli K12, Kluyveromyces lactis n Aspergillus niger
subsp. awamori) [1068].

CoBpeMeHHBIE 3aBOJbl €XEIHEBHO NepepabaThiBaloOT Ha ChIp COTHH
TOHH MOJIOKa, NIpH4eM BbIpaboTKa ChIpa Ha OXHOro pabouyero, 3aHATOro He-
MOCPEJCTBEHHO Ha IIPOM3BOJCTBE, COCTaBJAET HECKOJbKO TOHH. Bosbiume
ycIiexu JOCTUFHYTHI B YIPaBJIECHHH CIOXHEHIUMMH npolieccaMH (opMHpO-
BaHUA KayecTBa ChbipoB. ChlpoAende M3 UCKYCCTBA, KOTOPHIM OHO Obino Ha
HPOTAXEHHKH THICAYENETHH, NPEBpaLIaeTCA B HAyKy.

1.3. Paseutne coipogenus B Poccumn

Ha reppuropuu 6niBiiero CCCP cripogenue, ckopee Bcero, NosSBHIOCH
Ha KaBka3ze. B HeKOTOpHIX ropHbIX paiOHax A0 CHX IOp BhLIpabaThHIBAlOT B
JOMaLIHHX YCJIOBUAX ChIpbl, HaNpuUMep, cbip Moran (A3epbaiimkan, Yeyns),
C HCIOJAb30OBAHHEM MEUIKOB H3 MIKYP >XHBOTHbIX, B KOTOPHIX CBEPTBHIBAIOT
mosoko. MHTepecHo, uto B Typuuu Takxke cyuiectByeT cblp TynyM, cospe-
BaIOLLHi B MELIKaX H3 OBe4YbLHX WIKYp [S68].

Ha teppuropuu Asepbaiimxana oOHapyxeHbl IIMHAHbIe Macno6oiky,
TIMHSAHbIE KYBIIHHBEI C CETYaTHIM JHOM JUIl XPaHEHHA Chipa, AAaTHpYEMble
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ITII-1 Thics4eneTusaMu no HoBoH 3pbl. Eule Gonee ApeBHee NMPOUCXOKACHHE
MMECT CHIPOJEINE B ADMEHUH.

IlepBriii MacoaenbpHO-CHIPOJEIBHBII 3aBOJI B A3epOaiikaHe OTKpHIT B
1843 r. B ropoae Hyxa [1424]. B 1845 r. Tonsxo u3 6 ye3nos Asepbaiimka-
Ha, IPUCOEAHHEHHBIX k Poccuu, Ha poccuifickuit peiHOK npojaro 23270 ny-

Z0B cbipa [ 1424, 1468].

Bepewjazun Huxonaii
Bacunvesuu
1839-1907 ze.

IlepBas cbipoBapHA MO NMPOM3BOLCTBY ChIYYX-
HBIX cbipoB B Poccuu Obbna otkpoita B 1795 r. B
cene JloroumHo Tsepckoil ryGepHun, B HMEHHHU
ka3 Memnepckoro [1259]. Ha cbipoBapHe Beipaba-
TeiBaiu 11IBeiinapekuii ceip. K 1866 r. B EBporneii-
CKOi1 yacTH PoccHH HacHUUTHIBAIOCH yxKe 72 moMe-
IWIMYbUX CLIDOBAPHU. B OCHOBHOM, ChIpbI Ha HHMX
BhipaGaThlBaIM 11 YIIOTpe(/eHus B CaMOM X03s1ii-
CTBE, KOTOPOE HOCWIIO HaTypalbHBIH XapaKTep.

Kpecrtpanckoe aprenbHoe cuiposienue B Poc-
CHM Havyallo pa3BUBaThca o HHunuatuse H. B. Be-
pelliaryHa, peBOJIOLMOHEpa-HAPOAHHMKa, Oparta
3HaAMEHUTOI'0 XYNOXHHUKa, ypoxeHla r. Yepenos-
ua. CeBepHOE KpPECTHAHCTBO, HECMOTPA Ha OTIIMY-
HblE YCJIOBMS JUIl MOJIOYHOTO J>KHBOTHOBOJCTBA,
OLUIO HE 3aHHTEPECOBAHO B [IPOU3BOACTBE MOJIOKA
H3-3a OTCYTCTBUA ero cOniTa. Bepeluarnu nonarai,

YyTO nepepaGOTKa MOJIOKa Ha CBIp C IIOCTaBKOM €ro B IPOMBIIICHHLIC LICHTPbI
MOXET CYHICCTBEHHO YIYYIUHUTH 3KOHOMUYCCKOC ITI0OJIOXKECHHE KpPECTHAHCTBA.
ApTCJleble ChIpOBapHH, B OTJIMYHE OT NNOMCIIHYBHX, Bblpaﬁa'rmsanu CBIpBI Ha

NIPOAAXY, MOITOMY UX OTKDBITUE 3HAMEHYET Haya-
J10 B Poccun npomsiiinesHoro cyipoaenus. Ilepsas
aprenbHas chpoBapHs ObuUla oTKpeITa B cesie OTpo-
xoBuuu TBepckoit rybepunu B 1866 r.; Mmactepamu
B JTOi chipoBapre Obumm cam Bepewiarud 4 ero
sxeHa. Yepe3 rox yxe HacuumrbiBanocs 18 aprens-
HbIX cbipoBapeH. Takum o0pa3oM, IPOMBILLIEHHOE
ceipogenue B Poccun BOZHHMKIIO B TOT ke NEPHOL,
KOrJia MosABUIMCH chipojenbHble habpuxu B EBpone
u Amepuke. B 1870 r. Bepewaruusim 6bL1a opra-
HusoBaHa B IlerepOypre nepBas Mactepckas IO
H3rOTOBIIEHUIO MOJIOYHOro obopyznosanua. K co-
KAICHKIO, B JanbHeilleM apTelbHble ChIPOAEILHH
B Poccur He momy4wid IUMPOKOTO PasBUTHA, 3a
ucioyeHueM OHHIAHANH, I'ie OCHOBHO#H (opMoii
CbIPOJIE/IbHOM IPOMBIILIIEHHOCTH CTalu Koollepa-
TUBHBIE NPETIPUATHA.

Jlns NOATOTOBKH OTEYECTBEHHBIX MACTEPOB

Kananmap
Asemuc Alipanemosuu
18591937 2z.

no celpogeiuto Bepewarun B 1871 r. B cene EnumonoBo TBepckoii rybep-
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#uu ¢ nomoiuso [I. U. MenneneeBa OTKpbLI
IIKOJIy MONOYHOro xo3siicrea. 3a 30 ner ee
CyLIeCTBOBaHHs ObUIO IOArOTOBIEHO Gonee
1200 macrepoB MosioyHoro jena. B mkomy
NpHE3KAIN YUUTbCA KpoMe xuteneil Poccuu
OaBaplibl, aBCTpUHLbI, IIBEABI, MIBEHLAPLBL,
TypkH [1213].

Ilpu EnumonoBckoi 1ikose aeiicTBoBana

ChIpOBapHA, Ha KoTopo# B 1872 r. 6su10 Bhipa- Koponea Cepzeii
6otaHo okono 500 nymoB ceipa. DTH ChIpsI Anexcandposuy
[IPOJIaBaNUCh HEe TONbKO B Poccuu, HO U 3a 1874-1932 22,

pyOexom. Tak, B 1882 r. B AHrnuio Hanpasie-
HO 24 ThiC. nynoB chipa Yecrep. 3a BbICOKOE KayecTBOo pycckuil Hectep no-
Ty4w1 MeAans Ha BeicTaBke B Jlonzone. MaTepec-
HO, 4To [lank B TOJNKOBOM CJIOBapE, H3JaHHOM B
1880 r., nucan npo llIBeiinapckuii chlp: «MaciAHU-
CTBIi, HO3APEBATHIM, CO C/1€30; OH U y HAC BBIAEbI-
BAETCA M3PAAHO». BLICOKOMY KauecTBY pPYCCKHMX
CbIPOB B TOT IIEPHOA CNOCOOCTBOBANIO KAYECTBO MO-
JIOKa, 0 KOTOPOM IOCJIeloBaTeNb M copaTtHuk Bepe-
warnHa A. A. KamanTap mucain: «MOJIOKO PYCCKHMX
KOpOB O4Y€Hb FYCTOE M KHPHOE, JaeT BechbMa XOpo-
wero kayectsa ceip». O Bepemaruse Kananrap
ckazan: «OH co3naTeNnb Halllero MOJOYHOro jena, U
A0 TeX NOp, MOKa CYIUECTBYET 3TO MPOU3BOACTBO,
uma Bepemaruna Oyner ynomuHaTeca ¢ Onarojap-
”j*“xoe HOCTBIO M YBaXKCHHEM».

T'eopzuii Cepzeesuy Bripatonyrocs posns B Pa3BUTHH MOJIOYHOTO

1886-1969 2z. nena B Poccuu ceirpan u

cam Kamanrap. Ilocne
oxonyanus IlerpoBckoi 3emnenenbyeckoi u Jec-
HOM akajgeMuH (HbiHe MOCKOBCKas C.-X. akaJeMus
uM. K. A. Tumupsszera) on B 1882 r. no mpocsbe
Bepeularusa cran pykosoauteneM EavMOHOBCKO#H
IKOJbI U NPENOAABATENEM TEOPETUYECKHX JAUCLH-
wiuH [1213].

Pa3BuTHEe NPOMBINLIEHHOTO CHIPOACIMA Bbi-
3Ba10 HeoOXOOUMOCTh HAYYHBIX HCCICHOBAHMI B
ato#t obnactu. B 1883 r. Kananrap BmMecte ¢ Bepe-
Iar¥HbIM OpraHu3oBauM npu ERHMOHOBCKOIA 11KO-
J1e [IEPBYI0 MOJIOYHO-XO34HCTBEHHYIO 1afopaTopHIo,

MO3/IHEE PEOPraHU3OBAHHYIO B OMBITHYIO CTaHLHIO Yebomapes
JJI1 HAY4HbIX KUCCIIEAOBaHHIi B 0BJIACTH MOJIOYHOrO Anexcandp
Jiesia, OCHACTHB €€ JIYYILIHM [10 TOMY BpEMEHHU JTF0o~ Hoaroons:

patopHeIM o6opynoBaHueM. FMlHuxoB [1391] wassanr BODRXM9) 22
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1882 rox «HauansHBIM 1O BBeAeHH10 B Poccun 1eo-
PEeTUYECKOro NpernojaBaHud ¥ OpraHH3alMy Hayd-
HO-HCCNEOBATENbCKUX PaboT B 00JacTH MOJOY-
HOTO XO3%/CTBa, OCYILECTBIAEMbIX N0 HHHLMATUBE
KanauTtapa».

K nepsoit nonosuune 20-x rogos XX-ro Beka
B Poccuu peiictBoBaio oxono 6500 kyctapHeIX
MacloAeNsHbIX U ChIpOJeNbHbIX 3aBonoB [1457].
Iepebie 10 MexaHM3HPOBAaHHbIX 3aBONOB OBLLIH
MOCTpOEHB! B cepeanHe 20-x rofoB Ha Ypaue U B
Cubupn.

Jna ycneuHo# paboTh! MOJIOYHAs IIPOMBILI-
JNEHHOCTh HYXKAanach B KBUIMQUUHPOBAHHBIX
kagpax. I'naBHO#i 3a-
cayroii Kananrtapa B

bBeaoycos
Anexcandp laenosuy
1900-1987 2.

OpraHM3auM{ MOANOTOBKH CHELUMATUCTOB OblIO
OTKphITHE nepsoro B Poccuu yue6Horo 3aseaeHus
JUIA TIOATOTOBKH KafApOB BbICIIEH KBanupHKalMu
VIS MOJIOYHOH MpOMBIMIIEHHOCTH — Bonoroacko-
o MOJIOUHO-XO3HCTBEHHOTO HHCTHTYTa (HbIHE
Bonoroackas rocyaapcTseHHasd MOJIOHHO-X035#-
cTBeHHaa axajgemus um. H. B. Bepewaruna).
Brniepsbie Mbicib O HEOOXOAMMOCTH HHCTHTYTa
Moj104HOTO fena B Poccuu ObLta MM BbICKa3aHa B
1889 r., B 1910 r. OH BLICTYIIH € [IPOEKTOM TaKO-
ro HHcTuTyTa B YueHom Komurere Munucrepcraa

1] panuxos CENBCKOrO XO03aiCTBa, a 3 uioHa 1911 r. 6bur u3-
Lmumputi Auamonvesud  pap 3axon 06 yupexnenuu Bomoroackoro Mo-
1902-1965 22. JIOYHO-XO3AHCTBEHHOTO HHCTUTYTA.

CrpouTensCTBO UHCTUTYTA HadaTo B 1912 r.

B MMeHMK AaT4anuHa baymaHa (HbiHe noc. Mo-
JaoyHoe), B 14 Bepcrax ot Bomoras [1404]. B
1917 r. cTpOUTENLCTBO TNIABHOTO 3JaHHA MHCTH-
TyTa OLLIO 3aKOHYEHO, U 3TOT I'OJ MOXKHO CHH-
Tarh HayaioM y4eGHOH H HcclieloBaTelbCKO#
JeaTenbHOCTH MHCTHTYTa, XOTA HM3WIAs MOJIOY-
Hasl 1IKOJa NpH HeM pabotana ¢ 1914 1. B 1917 r.
B MHCTUTYTE Hauain paboTaTh Kypchl HHCTPYK-
TOPOB MO MOJIOYHOMY Jejly, NepBblii BbIIYCK
CMELMATHCTOB ¢ BLICIIMM 0Opa3soBaHHEM COCTO-
anca B 1921 r. [1257].

Kpome yueGHbIX kadenp, B cOCTaB MHCTH-
TyTa B 1918-1919 rr. BX0AMJI0 6 ONBITHBIX CTaH-
umii  (buoxumuueckas, OaxTepuojoruyecKas,

Kpawenunun
Tlagen @upcoeuu
1919-1998 ze.
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TEXHUKH nepepaGoTKM MOJIOKA, HCMLITAHHA Ma-
LIMH, 300TEXHUYECKad W KOpMOJAOObIBaAHUA), MO-
JIOUHBIH 3aBoA, yyeOHOE XO34HCTBO Ha ILIOIAAH
550 rexrapoB (Ha4yas0 CBOK AeATENBHOCTL B 1912 1),
MOCTOSHHO JeicTBylomme Kypchl. B 1924 r. u3
6MOXMMHYECKOH CTaHLMM BblAenMnach Jabopato-
pHA KOUIOMAHOH XuMuUH. YueOHbii 3aBox HHcTH-
TYTa 10 TEM BpeMeHaM Obul KpyNHbIM g Poccun
npeanpustneM. Ha HeM BhpabartbiBain Macnio
Bonoroackoe, KHCIOMOJIOHHbIE NPOLYKTHI, Cry-
IIIEHHOE M CYXO€ MOJIOKO, chipbl omnaHackuii u

Huxonaes Bakurreitn. B 1926/27 rr. na 3aBoge BbipaboTaHo
Anexceu Muxainoéuy 244 t cripa Tonnaun-
19041987 z2. CKHil 4 OKOJIO 9 T ChI-

pa Baxurreiin. 3aBe-

JeHue Takoro npoduis U CTPYKTYpsl ObLIO
OJIHMM M3 NepBbIX B MUpe [1257].

B 1922 r. 6axrepuonoruyeckas CTaHLUA

HHCTUTYTa Hadaja BbIYCKAaTh CYXHME YHCThIE .

KynbTYphl MUKPOOPTaBH3MOB, CIIPOC Ha KOTO- Giad

pole 6bicTpo poc: B 1922 r. ux 6bUIO BBINMYILEHO
3000 mopuwuii, B 1927 r. — 13000 nopuwii. I1po-
H3BOJACTBO YUCTHIX KYJbTYp AN MaclOAenns ;%

6bL10 opraHu3oBaHo paHee (1899-1900 rr.), B
MockoBckoit  6aKTEpHOIOro-arpOHOMH4ECKOH Ulwep
craruuy, TaM ke C. A. CeBepuH U U3BECTHBIH B Tennaduii Ienpuxosuy
1o Bpemens ceipoaen M. JI. Jlepuep Bnepsbie Poo. 1929 2.
NPUMEHWIM YUCThlE KYIbTYPh! NakToGaluiul B
HPOU3BOJCTBE KPYIHbBIX ChIPOB.

IlepBoii B Poccuu HayuyHo#i paboToii no celpoaenuio Gsu1a AUCCEPTALMS
I1. A. WibeHkoBa «PaccyXJeHUs O XHMMYECKOM IIPOLECCE NPUIOTOBICHHS
CBIpOB», oTHOCAIasAcA K 1845 r. Kananrap ewue Bo Bpems yue6s! B [TeTpoBckoii
akagemun (1880 r.) npopes Hcce10BaHKA 110 COCTaBY PYCCKMX ChIPOB, pe3y/ib-
TaThl KOTOPbIX ObLIM onybGnuKkoBanbl B 3BecTusix akanemuu B 1882 1. B 1883 r.
OH 3aLHTIJI JMCCEPTALHIO HA TeMY «MUKPOCKONMHYECKOE HCCIEN0BAHHE MOJIO-
Ka». [lo ero npemloXeHHIO B CHIPOJACIMM CTAIH MNPUMEHATH GocopHo-
KaJIbLIMEBbIE COJIM M OaKTepHalbHble 3aKBACKH, HOPMAIM3ALMIO Moioka. OH
HayaJl CHCTEMaTHYeCKHMEe HMCCNEJI0OBAaHHA COCTaBA M CBOHCTB MOJIOKA, CYHMTas
KOHTpOJIb MOJIOKa «anboit 1 omeroii» MonouHoro aena. Kananrapom 6buio
HAaIUCAHO MEPBOE NPAKTUYECKOS MOCOOHE MO MPOU3BOICTBY ChIpa, BOILEAILEE B
KHUry «OOLIEAOCTYIIHOE PYKOBOACTBO MO MOJIOYHOMY Aeiay» (1903 r.).

Bonpuioii Bkiaa B pasBuTHE chipojienus BHec npod. A. A. Ilomog, Ha-
yaBlUMid CBOWO JeaTensHocTh B 80-x rogax B EAMMOHOBCKOIA LuKoOJIe M HAITH-
CaBLUKIT NOIYNAPHOE B CBOE BPEMS PYKOBOACTBO «ChIponenue».
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B 1890 r. npn cymecrByiomux GakTepnonorsueckux saboparopusx
6biTK OTKPBITHI MOJIOYHO-XO3AHCTBEHHbIE ONbITHBIE Nabopatopuu B Ilerep-
6ypre, Mockse u Tapry (IOpseBe). B 1902 r. Takue siabopatopuu AeicTBo-
Bauu Taioke B Tomcke, Kyprane, Omcke, Kancke, baphayine. B Tom xke 1902 r.
Ha4aJl H3[4aBaTLCA XKypHaI «MonouHoe x03saicTBO» [1625].

Puc. 1.1. Beepoccutickuii nayuno-ucciedosamensckuii uncmumym
Macnodenus u colpooenus

B nrauane XX Beka GonbliMe HccnelOBaHuA B 00IACTH MOJIOYHOIO jeia
Bemuch B MockoBckoii Gakrepuosioro-arponomuyeckoii cranuun (C. A. Cese-
puH, A. @. Boitrkesuy, JI. I". Bynutos, C. A. Kopones u ap.). C 1914 r. nen-
TPOM Hay4HhIX MCCJEHOBAHHUI 110 MOJIOYHOMY ey cran Bonoroackuit Monoy-
HO-XO03a/CTBEHHbIH HHCTHTYT. B JTOM MHCTHTYTE BbIJAIOLIMMHCA YYECHBIMH
C. A. Koponesbim, I'. C. nnxosoiM, 5. C. 3afikoBckuM pa3paboTaHbl Hay4yHble
OCHOBBI MHUKpOOHONIOrHH, 6uOXMMHUM U XUMHM MoNoka. KoponesbiM co3aaHa
LIKONa MHKpoOHONOroB, U3 kotopoii Buimum B. M. Boraanos, I'.T. Binok,
A. M. Cxoponymosa u ap. [Turomuamu BMXU sBnsioTcs Benyiue chipoaebl
crpausl: B. H. Anekcees, A.Il. benoycos, /1. A. I'panuxos, A.B. I'yaxos,
3. X. Junausn, I'. B. Jowisuuimn, W. U. Knumosckwuii, A. M. Huxonaes,
JL. A. OctpoymoB, P. Pamanayckac, A. A. Pozanos, A. U. UeGorapes u ap. Yike
K cepequae 20-X rofoB B HHCTHTYTe ObUia M3yueHa MHKpodopa MHOTHX Chl-
poB, BeipabateiBacMbix B Poccum: Pycckoro 6axurreitna (C. A. Kopones,
A. M. Cxoponymosa), Kamambepa (Cxopoaymosa), I'omnanickoro u3 nacrepu-
3osaHHoro Monoka (C. A. Kopones, C. b. [Taudunos), Pomanypa (B. 1. Bepe-
warusa). [IpoBeaeHb! HCCIEAOBAHHA 110 Pa3MHOMKEHHIO U POCTY MHMKPOOHBIX
wietok (K. A. EryHoB), JHEprud pasMHOKECHHMA H KHCJIOTOOOpa3oBaHHA HEKO-
TOPbIX MOJOYHOKHC/BIX OakTepuii, 0 B3aHMOOTHOLUEHHUAX MOJOYHOKHCIIBIX
Gakrepuit u apoxokeii (H. H. 3aiikosckasn).

BeHUOM 3THX MCCNIE[IOBaHHUI ABHJIACh 3amevaTellbHas MOHorpadwus mno
TeXHHYecKoil MukpoOGHonoruu, onybonukosanHas Koponessim B 1932 r., ko-
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TOpas HE [I0TepsAJa 3HAYEHUA IO HACTOALIErO Bpe-
MeHH. B 3Toil MOHOrpajumu BnepBbie HameueHbl
IKOJIOTHYECKHE MOAXObl K U3YYEHHIO ChIPOB, BIO-
cineicTBuu pa3surbie Bo BHUMMC [1333].
Bonpuioe KOJNMYECTBO HCCIISAOBAaHUA MoO-
cBAlleHO XuMosuHy. HurtepecHo, uto HHuxos
ewe B 1922 r. nokasai, YTO MOJIOKO C ChIYY>KHBIM
3H3UMOM, BelaepxaHHoe npu 0° C B TeyeHHe HOUH
U HE CBEpHYBLUEECA, MOMEHTAIBHO CBEPTHIBACTCA
nocne Harpesa ao 30-35° C [1391]. 3aiikoBckuii
fouiea Aaiblie — OH BBIACHH/, YTO KOAryasuus
MOJIOKA NOJ JEHCTBHEM ChIUyXHOro (hepmeHTa HE
NMPOUCXOAUT MpU Temmneparypax Huwxke 15°C
[1383], uro 6bLIO YCTAaHOBIEHO 3apyOeKHBHIMU
y4EHbIMH TIO3AHEE Ha AECATKH JeT. YiIMeHHO 3TH
(bakTsl NMOCHYXUIH OCHOBOI TeopuHu ABYX(azHO-

Tabaunukos
Braoumup
Ilempoeuy

1924-1981 ze.

CTH CBHIYYXKHOTO CBEpPThIBaHMA MOJIOKa, copMynupoBanHOH bBeprmkeM

TonbKo B 1942 r. [77].

C nHavana ofpa3oBaHus MexayHaponHoii MmonouHoit deaepaunn
(1903 r.) poccuiickue y4eHble aKTHBHO BKJIIOUMIIHCH B €€ paboTy, y4acTBYIOT
BO Bcex MexaAyHapoaHbIX MOJIOYHBIX KOHIpeccax, NyOCIUKYIOT pe3ysbTaThl

CBOHX paGOT B UHOCTPAHHbLIX M3AaHHAX.

B 1936 r. B Yriuue Obina co3maHa LEHTpajJbHas Hay4yHO-UCCIEAOBa-
Tenbckas gaboparopust (LIHUMUJIC), npeobpasosannas B 1944 r. Bo Beecoros-
HbIf Hay4HO-HMCCIIEAOBATENbCKHH MHCTHTYT MACHOJENLHOH U ChIPORENBHOM

npombiuiesHoctd (BHUHUMC), koTopsiit BMecTe ©
M03HEE OPraHM30BaHHbLIMU ¢uananamu B bapHay-
ae, Kaynace u Craspornosie craj Kpy[HbiM Hay4HO-
JKCTICPUMCHTAJIbHBIM LIEHTPOM MHPOBOIO YPOBHS.
B cocras BHUMMC kpoMme wuccieaoBaTensCcKux
nabopatopuit  Bxoaar Ouodabpuka, BbIPabaTHI-
BAIOLad MHMKpOOHalbHBIE TIpEnaparhl WIS IMPOU3-
BOJACTBA CHIPOB M Maclia, [IPOU3BOACTBEHHO-
JKCHEPHMEHTAIbHBIA MACIOAENLHO-CHIPOAEIIbHBIH
3aBOJI, JKCIIEPHMEHTANbHLIH MalIHHOCTPOMTENE-
HHIA 3aBOJ, XKHUBOTHOBO/JYECKOE X03aiicTBO. B cTa-
HoBieHuu H passutu BHUHUMC kak Hay4Horo
LEHTPA MO CHIPOJEIMIO ChHITPAIN BEAYLIYIO pOb
J. A. I'panuxos, K. C. Jle6enesa, I1. ®. Kpawenu-
auH, Y. U. Kimmmosckuii, A. I1. benoycos, B. B. Cu-
puk, A. M. Huxonaes, A. A. Pozanos, M. P. 'nbw-
maH, B. H. Anexcees, A. B. I'yaxos, JI. A. Octpo-
y™moB, B. K. He6epr, I'. I. ILlunep.

Anexceee Banenmun
Huxonaesuy
1925-2004 22.
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B 20-e roas! TBepable chiphl B Poccuu Boipa6a-
TBHIBIH TI0 3apPyOEXHBIM TEXHOJIOTHAM, KOTOphIE He
YUYHMTHIBAIU MECTHbIE ycioBuA. HayuHoMy LieHTpy o
ceipoaenuio Obl1a mocTaBneHa 3ajaya paspaborarth
TEXHOJIOIHHU CHIPOB, aJAIITHPOBAHHBIE K POCCHHCKHUM
ycnosuam. B 30-x roxax ¢ yuactuem LIHUWJIC pas-
paborana Texuonorus ceipoB Coerckuii (I'panu-
koB), Koctpomckoii, ['osuannckuit kpyrasiit. [osn-
Hee MHCTHTYTOM paspaGoTaHa TexHonorus O6oib-
IIMHCTBA CBHIPOB, BHIPAabaThHIBREMBIX B JOCTATOUHO
KpynHbIx KonuuectBax B Poccun: Yrauuckoro (I'pa-
HuKOB, JleGenena); Poccuiickoro (Huxosaes, UsaHo-
Ba); ITomexouckoro (Pozanos, Anexcees); benoro
JeceptHoro (Kpamwenunun, HBaHoBa, JlokonuH),
ITukanrHoro (Yacos); buiickoro (KpaweHnnuus, As-
JaHuHa); Jlutosckoro u IIpubarruiickoro (P. Pama-

Knumoeckuii Upeneii
Heanosuu
1904-1996 2.

Hayckac ¥ ap.); Bomxckoro u Bonxosckoro (A. I'yaxos, Anekcees, C. I'yaxos,
leprun); A#bonutr n Cnaesuckoro (I'openosa, Jpronsaep, A.['yaxos, He-
6epT); cAMBOYHBLIX ChIpOB nATH HaumeHoBaHu# (Hukonaes, Bunorpanosa); MHO-
TMX BHMJOB paccoibHbIX ChlpoB (PamazanoB, KpawenuHus u ap.). PanukansHo
YCOBEpILIEHCTBOBaHa TeXHOJIOrHA chipoB: Coserckoro (KimumoBckuii, I'nbuiMa,
Octpoymos, A. I'yakoB, AnnueHko u ap.), Koctpomckoro (Kinmogckuit, Poza-
HOB, AsnekceeB), ['omanzackoro kpyrnoro (Anekcees, Pamasanos), Poccuiickoro

(A. T'yaxos, Kanapuna, Caxapos u ap.) [1273].

INonyuywnu nanpHe#iuee pa3BUTHE HAYHHbIC
OCHOBBl HCIOJIb30BaHHA MHKPOOPIraHH3MOB B
ceipogenuu (I'wbuiman, Kimmosckwuii, PyHos,
A.T'ynxos, benosa, Ileppwises, Benos, Caupn-
AeHKo, Ymanckuii u ap.). Bo BHUUMC Bo3nuk-
JIO M YCTIELIIHO Pa3BUBAETCA HOBOE HalpaBIiCHHE
B CBIPOJE/IMH — HCIOJb30BaHHE GHOMOTHYECKHX
crnocoBoB MOAABNEHUA Pa3BHTHA BPEAHON MHK-
podropsl B chlpax, NONY4YMBILEE MEXKAYHapOA-
Hoe npusHanue (A. I'yakos, Ilepdunnes, Copo-
xuHa, CrenanoBa, XaHaak M ap.).

Ha 6uodabpuxe BHUVIMC BriepBbie B Mu-
pe B xoHue 60-x Ha4aTo cepuitHOE NPOU3BOACTBO
cyxux OaKTepHanbHBIX KOHLEHTPATOB, NPHIOA-
HbIX JUIA DPUTOTOBJIEHHUA IPOU3BOACTBEHHOMN
3akBacku OecrniepecafiousbiM crnocoboM M Hemno-
CPEACTBEHHOTO BHECCHHMA B CHIPHYIO BaHHy (3a
pybexom B 3TO BpeMms BblpabaTblBagy¥ MabIMH

Mapus Pyoorvghoena
1904-1961 22.

cepusamMu GakTepualibHble KOHLIEHTPaThl TOJILKO B 3aMOPOXEHHOM BHJIE, [IpHMe-
HEHME KOTOphIX CONpskeHo ¢ GobLMMH TpyAHOCTAMM). B paspabotke u opra-
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HM3aLMH TPOU3BOJCTBA CYXMX OGaKTepHaIbHBIX
NPENapaToB BEAYLUIYI0 poib cbirpanu benoga,
Knumosckuit, Kpamenunun, A.T'yaxos, Ilep-
¢wibeB, ManeukoBa, bpaumuno, llleprus, Poros,
CrenanoBa u ap. B uHcTHTyTE paspaboTaHa ce-
pHSi MOJIOKOCBEPTBHIBAIOLIMX DH3MMHLIX Mpena-
patoB (By3os, 3Barunues, HebGept u ap.), cos-
JaHa CHCTEMA CTaHJAPTHU3ALHM MOJOKOCBEPTHI-
BAIOLIMX 3JH3IMMOB, OCHOBaHHasd Ha HCCJIEOBa-
HHM KUHETHKH ux aeictBus (Cypkos, Kinumos-
ckuii, Kparourkus u ap.).

BHHUHUMC ctan ueHTpomM noaroToBKH Ha-
Y4HBIX KaApOB JUIA CBIPOJEIHA H MacHOAEIHA: C
cepeautsl 60-x rozos no 1998 r. BKIIOYKTENBHO
B HHCTMTYTE€ MOATOTOBIEHO 13 noKTOpPOB M
170 xanp. Hayk. bonsliyio pose B INOArOTOBKE
HaydHBIX KaJpoB I celpojenus cheirpain Epe-
BaHCKHA 300BETEPHHAPHLIA MHCTHTYT, B KOTO-
pOM ILIOAOTBOPHO paborana wkona npod. du-

benosa
TI'anuna Anexcanopogna
poo. 1924 2.

nangHa. B MockoBCKOM TEXHOJNIOrMYECKOM MHCTUTYTE MSCOMOJIOYHOM Ipo-
MBILIEHHOCTH 110/, PYKOBOACTBOM Npod. I'paHKKoBa BOCIMTaHa Liejlas IUies-
Ja TanaHTIMBBLIX ydeHbIXx ceipofenoB (Illaneiruua, Jlumantos, Cokonosa,
Kpycs u ap.). B BonoroackoM mMoJ04HOM HHCTHTYTE [IOATOTOBKOM HayuHBIX
KaJpoB B I10CIEBOCHHBIH Nepuoa pykoBoauiu npod. YeGorapes u CiuBKO.

IIponsBoacTeennyio 6Ga3y chipoaenus B
Poccnn no 60-x rogos XX-ro Bexa cocraBis-
¥ TMPEHMYLIECTBEHHO MOJYKYCTapHble Ipej-
npuatua. C 60-x roJoB cTand BO3BOAMTHCA
Gosiee KpymHble NPEANPUATHA, B OCHOBHOM
OCHAllEHHbIE HMIIOPTHHIM TEXHOJIOTMYECKHM
obopynoBanuem. B 1916 r. B Poccuu Obuio
BbIpaboTtaHo 7,9 Thic. T chipoB Ha 493 ceipo-
BapHax, B 1940 r. — 31,7 teic. T. Hauunas ¢
1960 r. Hayancs cTpeMHUTENLHBIA POCT IPOU3BOA-
crsa: B 1960 r. 6bu10 BbIpaboTano 114.8 Twic. T, B
1985 r. — 403,9 Tvic. T cbipa. Chlp MOCTENEHHO
CTaHOBHJICA HE JE/HUKATECHBIM, a MacCOBBIM
NpoxyKToM nuraHus. LleHTpamMu npombIL-
JieHHoro ceipofenus B Poccuu cranu KpacHo-
napckuit, Craspononsckuii M Auraiickuil
kpas, SlpocnaBckas, Koctpomckas, Tsepckas
obnactH. OfHako N0 yPOBHIO NPOM3BOACTBA
coipa CCCP otcraBan OT pa3BHUTBIX CTpaH
(tabn. 1.3).

b'pauwio
Tamvsana Emenvanosna
19321988 22.
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1.3. IF'oooeoe nompebnenue coipa (ke/uen.) ¢ 1981 u 1992 22. [187, 1173]

Me- Crpana Cospepaomne| Caexue O6ee

cTo CBIpLI ChIPBI 1981 1992
1 I'pemus 20,7 0.9 21,6
2 ®pannus 14,2 4,7 18,9
3 Ucnanpus 7,3 7,1 144
4 WUranus 14,3
5 oPI 79 6,2 14,1
6 Iserus 133 0,6 13,9 16,7
7 H3pauns 3,2 10,6 13,8 34
8 Bensrus 11,2 24 13,6
9 Huaepnaunn 12,5 0.9 134
10 |llBeiinapus 12,7 0,5 13,2 15,0
11 |HopBerus 12,1 04 12,5 139
12 [[lonwsma 2,6 9.7 12,3 16,7
13 |Janns 10,5 04 10,9 15,5
14 |YexocnoBakus 5,1 5,1 10,2
15 |lokcembypr 10,2
16 |CIIA 7,9 1,9 9,8 139
17 |Kanana 7.9 1,3 9,2
18 |Ascrpus 5.5 32 8.7
19 |Dunnangus 71,5 1,1 8,6
20 |Hosan 3enangus 8,5
21 |Ascrpamus 6,6
22 |Benrpus 3,0 3.6 6,6
23  |Axrnus 6,3 0,1 6.4
24 |CCCP 4.6
25 |Hcnanus 38
26 |Hpnanmus 3.6
27 Y 1,8 0.3 2,1
28 [HOxuas Adpuka 1,3 1.3
29 SAnouuns 0,7 1,2

INpouseoactso cuipa B Poccuu ¢ 1987 r. Hayano cokpauiarscs.
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1.4. Knaccudukauusa coipos

Bonpoc knaccugukauuy cbipoB OCTaeTCA A0 KOHLA HE PELIEHHBIM, YTO
co3faer onpelelicHHble TPYAHOCTH B TOProBiie CbIpaMH, MIaHMPOBAHUH
NPOM3BOJICTBAa H HAYYHBIX MCCJIEIO0BAHHAX. B pa3sHbIX CTPaHaX MOTYT BbIpa-
6aThIBaThCA CHIpBI MOA OAMHAKOBbLIM Ha3BaHHEM, OTIMYAIOLUIMECH TEXHOJO-
rHei, ¥ ¢ pa3sHBIMHM Ha3BAHWIMM, HO C OIHHAKOBOit TEXHOJIOTHEH.

IonbiTkn knaccuduumporats ceipsl genanu A. H. Kopones, U. B. I'n-
cud, A.W. Ueborapes, 3.X. [MunausH, II. ®. Kpameuunun, J.Davis,
G. Burkhalter, R. Scott u ap. [132, 221, 325, 945, 1349]. Cuctema Ueborapesa
BKJIIOYaeT OKoJIo 160 chipoB, KOTOpLIE OH PasAEINII Ha TPH KJ14acca: ChIYYXKHbIE
(nomitaccsl: TBEPABIE W MATKHUE), KUCIOMOJIOYHBIE U NepepaboTaHHble (IU1aB-
neusle). Kitaccel 1 nmojkiaccs! B ero Kiaccugu-
KaLMH AENATCA Ha IPYIIbI, B KOTOPBIX BbLIENE-
Hbl THIIOBble BUABL JlnA Kkakaoit rpynnel JaHa
KpaTKasd TOBapOBEAHECKas M TEXHOJOrMYecKas
XapaKTEepHCTHKA, NIEpPEYCHb aHAIOTOB H GIH3KHUX
o cBojictBaM BUZOB chipoB. K coxanenuio, ata
cucteMa ycrapena. Hexoropsie chipbl, KOTOpEIE
B Hejt NPHHATHI 33 TUIOBbIE, ceifuac He POH3BO-
IATCS WM BhIpabaTbIBalOTCA B HEOONBLUMX KO-
nuyectBax. HepoctatouHo o6bEKTHBHBIX KpUTe-
PHEB U1 ONpeleeHUsA MECTa Chlpa B ITOM CHC-
Teme. CHcTEMa HETIPUTOJHA [ MEXAYHapOX-
HOrO MCNONb3OBAHMA, IOCKOJIbKY TEXHONOTHSA
CLIPOB, IIPHHATHIX 32 TUIOBLIE, MAIOU3BECTHA B
MEXAYHApOAHOH HAy4yHO M KoMMepuecKoi
cepax.

Knaccuduxauus chl4yXHbIX chipoB o ['ucHHY Noka3zana B 1abn. 1.4.
IlpuBeneHHbie B €ro CUCTEME BHABI KHCJIOMOJIOYHBIX CHIPOB, KpPOME TBOpOTa,
B HACTOSLIEE BPEMS HE BhIPabaTbIBAIOT; CHIPHI C CHIMYXKHO-KHCIIOTHBIM CBEp-
ThIBAHHEM NMPEACTABJICHBI TOJNBKO YalHbIM CHIPOM.

Knaccuduxauua [ucuna yno6Ha, KOMMakTHa, HO, K COXalCHHIO,
TAKKE yCTapena: Takoi NpM3HAaK MEpBOro MOpAJKa, Kak KUCJIOTHOCTb MO-
JIOKa 10CJIE€ CO3PEBaHMsA, HE MOXET ObITh KnaccHpHKaLHOHHBIM, TIOCKOMIb-
Ky 1IpH BbIpabOTKe ChIPOB M3 [ACTEPU3OBAHHOIO MoJoka TpeboBaHMA K
KHCIOTHOCTH MOJIOKa NMPaKTHYECKM OJMHAKOBBLI JUIA BceX chipoB. Her xo-
AMYECTBEHHBIX XapaKTEPUCTHK TeMmIepaTyphl Il HarpeBaHus M Takoro
npHu3HaKa, Kak «ciabonpeccyemsie». Boi3biBaeT BO3paXKeHHe BhIAEICHHE B
OTACIBHYIO TPYIIY ChIPOB, CO3pEBAIOIUX B MUIeHKaX, OaHpaxax, popmax.
B 3Toii cucTeMe 1A KJIacCH(PHKALUH CHIPOB LIMPOKO UCIIOIb30BaHb! TAKHE
TEXHONIOTHYECKHE NPUEMBI, KaK deJJepU3alius U IUaBJleHNe ChIpHOH Mac-
Cbl, NIPHMEHACMBIE B NPOU3BOACTBE HEGOJBILIOrO KOJIMYECTBA ChHpoB. B
cucteMe I'MCMHA NpeRcTaBI€HbHl B OCHOBHOM ChIpHl, BhIpabaThiBacMbie B
6bimieM CCCP, 1 npakTUYECKH HET ChIPOB, BbIpaGaThHIBaeMbIX B APYIHX

Hunauan
3asen Xpucmogoposuu
1903-1991 ze.
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CTpaHax, XoTd mobas cUCTeMa KIaCCHQUKAUNU JOKHA HOCUTh MHTEpHA-
IMOHAJILHBIH XapaKkTep.

1.4. Texuonozuueckan knaccuurxayun coruyncrux cutpoe no I'ucuny [1368]

Kuciornocts M nocie cospesanys, “T >22 20-22 <20
Temneparypa II narpesanns, °C B [ C I H I O[B I C I H [ O|B I CJH | O
Cyxas A. Cospesaromiye Ha BO3gyxe
KOpka be3 nnaBneHus 31+ +| =3[+ +|-[2]L|1]-
Ipeccyemsie
C nnasnenneM + 10|+ — +l+ = |+[{+]+]-
Hpeccosaﬂﬂe be3 mnasnenns —l+l+|7]-=-]6|5]|+]|-|+|4]|+
cnaboe uH  |C nnaBieHHEM + i+ |+ ||+ |+ + ]|+ +]+] -
OTCYTCTBYCT |[Inecedb BHYTpH {— |- |- |+ {-|-|=f{+|-|-1~-|+
Cm3s  |IIpeccoBanue |be3 nnaBnerus —|+|+|7|=16|5]+]|—-|+]+]|+
Ha Kop- (cnaboe WM (IInecens: Baytpy |- |- |- 9[- [-{-|+|-|-|-|+
Ke OTCYTCTBYET |ya mopepxmoctd | —|— |+ | 8[| -+ |+]|-|-|+|+
B 6an- Be3 nnaBnenus + |+ |+ =+ +{+][=-|+]|+]|+]-
naxe, |IIpeccyemsie |C uemmepusaumeit | — |+ |+ |- | = [+ |12]-|—~|+ ]|+ |-
dopme, C naBeHHEM + {10+ ||+ |+]+|-|+|[+]|+]-
:::::e, Ipeccoparue |be3 mnaBneHus +{+|+|+]|—|18[19] - |19{19]19] +
# 1p. cnaboe wM  |C yemnepusammeit | — [+ |+ |- |~ ] + —(={+]|{+]-
OTCYTCTBYET |[Inecenn Hakopke|+ |+ | — |- |+ |+|-|-|+|+]|-|-
b. CospeBatole B paccosie
Camonpeccyronecs -|=-1=-]+]--1-(20)-]-[-1{20
Ipeccyemnie [+ +]|-]-+{13]|-|-}+]+{-
C yeanepusauueit u wiapneHnem |14 — | = | - |+ | - [I15]| - [+ |- |+ |-

Ilpumeuanua: 1) M — monoko; B — Buicokas; C — cpennss; H — ruskat; O — orcyret-
BYET; «+» — BO3MOXHBIE BAPHAHTEL, «—» — HEBO3MOXHBIE WIIH COMHHTEIbHBIC BapH-
authl. 2) 1 — Fonnanackwii, Apocnasckuii, Koctpomcko#, CrenHoii; 2 — CoBeTckui,
Mocxkosckuit, Ky6Ganckuit; 3 — Copunn, ['opHo-Auraiickuit tepounsiit; 4 — Yrnuu-
ckwmif; 5 — Jlatsuiickuii, KpacHomapckuii, [TukanTHbIH; 6 — Bomxkcknii; 7 — Jloporo-
6yxcknit; 8 — CmoneHckuil, 3akycounslit; 9 — Pokdop; 10 — Kaukasan, Oxusiit; 12 —
Yenaep, Poccuiickuit; 13 ~ Yanax, Tymuncku#, Kobuiicknii, Ocetnrckuii; 14 — He-
uur; 15 — Cynyrynu; 18 — 3apanarecckuii; 19 — Motan; 20 — 6prbin3a.

Ocuosy cucteMs! [lunansaxa (Tabn. 1.5) cocraBisier KoMOMHALUA MPHH-
LMIIOB, npemioxeHHblx 'ucumbiM 1 YeGotapeBsiM [1349]. TlonoxurensHbM
B Heli ABNAeTCA UCIOJIB30BaHHE COCTaBa HEOOX0AMMO# MUKPOGIOpH! B Kaye-
CTBE OCHOBAaHHS [IA KIACCH(UKALUM CHIPOB, XOTA CHENAHO 3TO HE COBCEM
MOCNIEAOBATENLHO. MONIOUMHOKHUC/ILIE GaKkTepUU HEOOXOMMMBbI T [IPOU3BOJ-
cTB2 mo6Ooro BHAA Chlpa, H NO3TOMY MUX IPUMEHEHHE HE MOXET CIIYXHTh
KNacCH(PUKALMOHHBIM NPpu3HaKoM. OJHAKO MOXKHO M HYXHO HCIOJb30BATh
ANA 3TOM LEJH POAOBYIO IPHHAIEKHOCTH NPHMEHAEMBIX MOJIOYHOKHCIBIX
Gaxrepuii, OT KOTOpOi 3aBMCHUT cneUU(pUIHOCTD BhIPabaThIBAEMBIX C HX IO-
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MOILbIO CBIPOB, 4TO B Kiaccubukauuu JlunansHa ue caenano. Ouenp 00ib-
II0E MECTO B €TI0 CHCTEME 3aHMMaeT mpeccoBaHue chipoB. OAHON! M3 neneit
IIPECCOBAHUSA ABIETCS YAAICHHE ChIBOPOTKH, M MO3TOMY NPECCYEMBIE H He-
npeccyeMble Chipbl OyAyT MMeTh Pa3HyIO BI)XHOCTb, a CIICJOBAaTE/bHO, pas-
HbI€ OPraHOJENTHYECKHE Mokasaread. OJHaKO BIAKHOCTb ChIPOB 3aBUCHT OT
MHOTHX ¢akTopoB. Tak, Bce TBEpAbIE CHIPHI NPECCYIOTCA, HO BAAKHOCTb UX
W3MEHSETCH B OUeHb IUUPOKOM HHTEpBaje: oT 25 po 46% (tabn. 1.5). 3a
KIaCCU(HUKALMOHHDIM MPU3HAK HY)KHO MPUHUMATh HE NPECCOBAHHME, 4 BIIaX-
HOCTb CBIPOB, KOTOPYIO MOXKHO OXapaKTepU30BaTh KOJIMYECTBEHHO.

L.5. Knaccugpuxayus coipos no Junanany [1349]

1-prii knace. IlapakasennoBble (ChIuYXKHbIE) ChIPbI
1.1 momxnacc. Bo36yauTenu — MOIOYHOKHCIIBIE M ITPOITHOHOBOKHCIIEIE GaKTepHH
(TBEpABIE CHIPHI)
A. CpbIpHI C BEICOKOTEMTIEpaTYPHOit 06paboTkoit cripHO# Macch
a. npeccyeMmslie (C TTaK0H 3aMKHYTOH MOBEPXHOCTHIO)
6. camomnpeccyIolHecs ¢ YeAIepHu3aLneil H IIaBIeHHEM CBIPHOM Macchl 10
dopmoBaHus
B. Cripel ¢ HH3KOTEMNEPATYpHO# 06paboTKOil ChIpHO#H Maccl
a. mpeccyemsle (C rJ1agKoi 3aMKHYTOH ITOBEPXHOCTBIO)
6. mpeccyemble ¢ MOMHOH WM YaCTHYHOH Yeaaepu3aumeil CHIpHOH MacChl
B. CaMolIpeccyIotHecs (C HE3aMKHYTOH, IepOX0BaTOH NMOBEPXHOCTLIO)
T. CaMolIpecCyIolLHecs, OTpebnseMbie B CBEXEM BHIE
ZL. ChIPBI, CO3PEBAIOLLME B PaCCOMbHOM cpene
1. 6e3 yemnepH3aLHH
2. ¢ yepmepuzanMeit
1.2 noaxnacc. Bo3OyauTenHs — MOJIOYHOKHCIBIE H ClH3co6pasylomue Gakrepuy (mmo-
JIYTBEp/bIE CAMOINPECCYIOIIHECH ChIPHI)
1.3 nomxnacc. Bo36yaurenu — c3eobpasylolie ¥ MOOYHOKUCEE 6aKTepHH,
IJIECCHH
a. ChIphl, CO3pEBalOLIME NOA BIHARMEM Wenodeobpasytomux G6akrepuii cuip-
HO# CJIM3H 1 MOJIOYHOKHCIIBIX GaKTepHit
6. chlphl, cO3peBalOmHUe NOA BIASHUEM ILeN0ue00pasylomuX GaKTepHil chip-
HO# CNH3H, NIeceHeH B MOJTOYHOKHCIBIX GaKTepuit
B. ChIPbI, CO3PEBAIOLIHE MOX BAMAHHEM IUIECEHEH H MOJIOYHOKHCIIBIX OakTe-
phii
1. ineceHs BHYTPH chipa
2. nreceHs Ha NOBEPXHOCTH ChIpa
2-it knacc. KazennoBble (KHCIOMOJIO4MHBIE) CHIPDI
2.1 moaxnacc. CBeXHE CRIPBI
2.2 moaxnacc. BriiepxaHHbIE CHIPHI
3.ii knacc. INepepaGoTanHbie ChIPbI
3.1 nmoaxnacc. IlnaBnensle ChIpbI
3.2 momxace. Mpoune

Cucrema unanssa BrmodaeT 395 BUIOB CHIPOB, aBTOP HpPEANPHHSI
TMONBITKY YCTAHOBHTh STUMOJIOrMIO Ha3BaHKH MHOTHX 3apy0OexxHbIX chipoB. K
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COXaJICHHIO, TAKCOHOMHYECKOE IN0JI0XKEHHE MHOTHX ChIPOB B CUCTEME BbI3bI-
Baer Bo3paxeHus. Tak, B rpynny A «Cbluy:KHbIE ChIPbI C BHICOKOTEMIIEPa-
TypHO# 06paboTKOM CHIpHOH Macchl» BKIIOYEHB! TEPOYHBIE ChIPLI; CHIPhI C
BBICOKO# TeMnepatypoii 11 Harpesanus; cbip Konbu — BapuaHT cuipa Yennep;
ceiphl Jlan6o, Ins6o, Mons6o, Camcio, Tio60 — ¢ Hu3koii Temneparypoii 11
HarpeBaHuA.

Knaccudukanus CbpoB J0/DKHA OCHOBBI-
BaThCA HA TEX MOKa3aTe/AX, KOTOPHIC OKa3hIBAIOT
pelaollee BIMAHHE Ha HX OpPraHONEITHHECKHE
CBOMCTBA M IHILLUEBYIO ueHHocTh. Ha Haw B3raa, K
TAaKHM I10Ka3aTelsiM OTHOCATCA: TUIl OCHOBHOIO
ChIpbA, CNOCOO CBEPTHIBAHMA MONOKA, YYacTBYIO-
Ias B NPOU3BOJCTBE Chipa MHKpoQJIOpa, INaBHbIE
MOKA3aTeNd XHMHYECKOTO COCTaBa M NPHHIHUIHU-
abHble 0COOEHHOCTH TEXHONOTHY.

[To THIy OCHOBHOIO Cbipbfi ChIPHI JEMAT Ha
HaTypajlbHble, BbIpabaThiBaeMbie M3 KOPOBBLETrO, S
OBEYBEr0, KO3bEro, OyiBOMHHOIO MONOKA, HX CMe- Ocmpoymos
ceif, U naBneHsie, 6a30BbIM ChIPHEM JUIA KOTOPBIX Jlee Anexcandpoeuy
AB/AIOTCA HaTypajbHble chipbl. Harypanbaeie n Poo. 1934 .
ILUIABJICHBIE ChIPbI PA3IHYaIOTCA NPHUHLUMITKAILHO U
KJIACCH(UIMPOBATE MX HYKHO MO pa3HBIM Ipu3HakaM. B atoii pabote pac-
cMaTpHBaeTCa KjiaccHu(UKalHua TOAbKO HAaTypaJbHbIX ChIPOB, KOTOPbLIE Jajlb-
1€ UMEHYIOTCS MPOCTO «CHIPaMM», TaK KaK IVIaBJICHbIE ChIPbl BblpabaThiBa-
IOT TAKXKE U3 HATYpPAJILHOI'O CBHIPbA.

Tun Monoka npuaaet cneuddpuyeckue ocobeHHoct coipy. Pokdop u3
KOPOBBEIO MOJIOKA, HAIIPUMED, HUKOr/a He OyleT no BKYCy HAEHTHYEH ChIpY
13 OBEYBEr0 MOJIOKa, BbIpaOOTAHHOMY 110 TOH )K€ TEXHOJIOTHH.

B chipoaenuy MCHONB3YIOT YETHIPE THIIA CBEPTHIBAHMA MOJIOKA: CHIYYHK-
HO€, KHMCJIOTHOE, ChIMY)KHO-KHCJIOTHOE, TEPMOKHCIOTHOE. TIpoayKTel KHCIOT-
HOIO CBEPTLIBAHH:A, BbIPAOATLIBAEMBIE C OTAEICHMEM CTYCTKA OT ChIBOPOTKH, B
Poccuyn 0OBIMHO OTHOCAT K KHC/IOMOJIOYHBIM NpoAykTaMm. B MmexamynaponHoit
MPAKTUKE UX CYUTAIOT ChIPAMH, TaK KakK  Te, U ApYrHe NpeAcTaBIaloT 6enKoBo-
XHUPOBbIC KOHLCHTPATh! MOIOKa. OHAKO B MIPOAYKTaX KHCIOTHOTO CBEPTBIBA-
HHs MOJIOKA Ka3€HH B OCHOBHOM HAXOAMTCS B HATHBHOM BHUJC, 4 B CHIYYKHBIX
coipax Gonbluas 4acTh Ka3eHHa pacileIUIeHa, NpUYeM MacluTabbl M 1iyOuHa
MPOTEO0IM3a ONPEJENAIOT XapaKTep KOHCHCTEHLMH U BO MHOIOM /Ipyrye opra-
HOJIETITHYECKME NoKazaTeny IpoAykra. KucmoTHoe cBepThiBaHUE MOJIOKA MPO-
HcxoauT npH Hu3koM pH (4,6-4,7) (B NpOU3BOACTBE ChIHYXKHBIX ChIPOB MOJIOKO
cBeptbiBaercs npu pH 6,6-6,7), 4To B CHIIBHOI CTENEHH BIMAET HA COCTaB Chl-
pOB, B YaCTHOCTH, Ha cojepxanue B Hux Ca, P, MonouHo# KHCIOTEI, ¥ AenaeTt
HEBO3MOXHBIMH B KHMCIIOTHOM CrYCTKE NPOLECCHI, KOTOPbI€ NPOTEKAIOT IPU
CO3PEBaHMH CHIMYXKHBIX ChHIPOB. Bce 3T0 cBuieTenscTBYeT 0 HEOOXOXHMOCTH
BBIAEJIEHHSA KMCIIOMOJIOYHBIX CHIPOB B OTAENBHBIN KJ1aCC WM NOAKIACC.

KHCIIOTHO-CBIMY)KHOE CBEPTHIBAHHME MOJOKA NP HCHOIBL3OBAHUM HeE-
6oabLINX 03 MOJIOKOCBEPTHIBAIOLINX JH3IUMOB MOBHIILAET ypoBeHs pH, mpu
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KOTOPOM MOJIOKO CBEpThIBaeTcd, A0 5,0-5,2, HO Bce PaBHO JTOT THI CBEPTHI-
BAaHHUA ABJIAETCA KMCIOTHBIM, [TOTOMY YTO HeGONbIINE O3Bl CHIYYKHOTO IH3H-
Ma HeJIOCTATO4HBI JUIA TpaHC(HOpMaLMK Ka3eHHa B NIapaKa3eHH B TOH CTENEHH,
KoTopas HeoOXoauMa AJi 0Opa3oBaHHA ChIHYXHOTO cryctka. B atom ciyuae
MOJIOKOCBEPTBIBAIOIINE SHIUMBI I00AB/ISAIOT B MOJOKO JUIA MOBBIIEHUA TUIOT-
HOCTH CI'YCTKa M YMEHBILICHHA IOTEPh Ka3eMHa, YCKOPEHHA CHHEpe3Hca.

TepMOKHCIIOTHOE CBEPTHIBAHHE (HATPEBaHHUE MOAKHCICHHOTO MOJIOKA JO
BHICOKMX TEMIIEpaTyp) NpOMCXOAUT Ipu Gonee BbicokoM pH, ueM kuciOTHOe,
410 OOYC/IOBJIMBAET IOJYHEHUE MPOAYKTA CO CleLu(HYECKUMHU CBOHCTBaMH,
KOTOpbl€ OTJIHYAIOTCA OT CBOMCTB ChIMY)KHBIX M KMCJIOMOJIOUHBIX CbIpoB. OTHe-
CEHUE NPORYKTOB 3TOr0 BHAA K ChIpaM ABJIAETCA CIIOPHBIM, TaK KaK B HX MPOM3-
BOJACTBE HE NPHHUMAIOT IPAMOIO YYaCTHA MOJIOKOCBEPTHIBAIOIME 3H3HMBI
MHKDOOPraHMU3Mbl H HE MPOUCXOXHT OHOTpaHCHOpMALIAA KOMIIOHEHTOB MOJIOKA.

OrpoMHyi0 pons B (HOpPMHpPOBaHMM cneLH(puuecKux OpraHoJenTuye-
CKHX TOKa3aTeleil ChIpOB MrpaloT MHUKpOOpraHusmsl. B mpousmoacTee Bcex
CHIPOB B COCTaB HEOOXOAMMOH MHMKpOQIOpH BXOAAT Me30(HILHbIE H/HIK
TepMOGMIIBHbIE MOJIOHHOKHCIbIE 6akTepuu. O6pa3zyeMble MONIOYHOKHCIIBIMU
GaxTepusAMH SH3UMBI HUIPAIOT [NABHYIO POJIb B TPaHCHOPMalMH KOMIIOHEH-
TOB MOJIOKA B COEMHEHHUs, 00YyCnOBIMBaIOIME OOLIME AN BCEX CLIPOB Op-
raHONENTHYECKHE [OKa3aTeau. MosoYHOKUCble Oakrepun COPaXUBAIOT
MOJIOYHBIH caxap, NOBHINIAIOT KHCJIOTHOCTh M CHHXKAIOT OKMCIMTENBHO-
BOCCTAHOBMTENbHBIA [IOTEHIMAL B Chlpe [0 OMNPEAEICHHOro YpoBHA. TeM
CaMbIM CO3/JaI0TCA YCIOBHA, B KOTOPhIX NPOTEKAIOT GHOXUMUYECKHE H MHUK-
pobuosnoruyeckue npoieccsl. B To jke BpeMs NpoxyKTsl MeTaboIH3Ma ME30-
QWIBHBIX M TEPMOGWIBHBIX MOJNOYMHOKUCIBIX OaxkTepuif, B 4aCTHOCTH IIpO-
OyKThl NPOTEOJIM3A, CHIBHO Pa3lM4alOTCA, YTO OKA3bIBAET CYLIECTBEHHOE
BIMAHHE HAa OPraHOJENTHICCKUE [IOKA3aTENU ChIPOB, BLIPabaThIBAEMBIX C HX
y4acteM. T103TOMy TN MONOYHOKHMCIBIX GaKkTEpHii, HCHOIb3yEMbIX B IIPO-
H3BOJICTBE ChIPa, MOXET CIYXHTh NPH3HAKOM JUIA KIACCHOHKALMU CHIPOB.

Kpome MonouHOKHCHbIX GaxTepuii B MPOH3BOACTBE Pa3iMYHBIX IpynIl
CBIPOB NPHHUMAIOT Y4acTHe APYTHe MHKPOOPraHH3MbI, IPHAAIONUINE ClIeLH-
¢uueckne cBO¥iCTBA 3TUM chipaM. Hcnosnb3oBaHue A BbIpaGOTKH CHIPOB
IUIECHEBBIX rpHOOB HE TONLKO KOPEHHLIM 06Pa3oM MEHAET OpraHOJeNTHYe-
CKH€ MOKa3aTelH ChIPOB, HO U TpeOyeT paauKanbHOIl nepecTpoliky Beeit Tex-
Hojorud. B 3aBHCHMMOCTHM OT cocTaBa HEOGXOAHMON MHKpPOGJIOpPHI CHIPHI
MOKHO pa3Je/IUuTh Ha BbIpabaThIBa€Mbl€ IPU YYACTHH:

¢ TONBKO ME30(DUIbHLIX MOTOYHOKHCIBIX OaKTepuii;

e Me30(HIbLHBIX U TEPMOGMWILHBIX MONOYHOKHCHABIX M MMPONHOHOBOKHC-
nbix GakTepuii;
IUIECHEBbIX rpuboB;

e MUKpO(IOphl IOBEPXHOCTHOM CIH3H;
6uduaobakrepuit w/win auuBOQUILHOH MANOYKM — JHUETHYECKHME
(pyHKuMOHANBLHEIE) CHIPHL.

Be3 HemocpeACTBEHHOro y4acTHA MHKPOOPraHM3MOB BLIPaGaTHIBAIOT
CHIBOPOTOYHbIE U CIIMBOYHbIE ChIPHL.
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W3 xumuueckux nokasartenei HaubGonee 4acTo HCMONB3YIOT JUlA KIACCH-
¢uKaLHK CHIPOB COAEPXKAaHHE B HMX BJaru. JTO BIOJIHE ONpPaBAAHO, TAK Kak
COZEpXKaHHE BJIard, TOYHEES OTHOLUCHUE €€ K COAEPKAHHUIO CYXMX obemKHpeH-
HbIX BEILECTB, ABIAETCA BRXKHEHILIMM MOKa3aTeneM chipa. Biara spnserca rua-
CTH(UUMPYIOIINM BEILECTBOM, [03TOMY YE€M BbIlllE COJAEPXKAHUE BIarH, TeM
IUTACTHYHEE, HEXKHEE KOHCHCTEHIMA chipa. OT CoaepKaHuA BlIard 3aBUCHT KO-
JIMYECTBO PACTBOPEHHBIX B BOAHOH (haze MOJNOKA BEILECTB, OCTAIOLIMXCS B Chl-
pe. HanGonbluee 3HaueHHe W3 HUX HMEET JIAKTO3a, 3 KOTOPO#H B Chipe o0Opasyer-
€5 OCHOBHOE KOJIMYECTBO OPraHMYECKUX KHCIIOT, BIMAIOIMX HAa OPraHOJCITH-
YeCKHe [MOKA3aTeNH Cbipa HENOCPEACTBEHHO M Ye€pe3 MUKPOOHOIOrHYECKHE H
OUOXMMHUYECKHE MPOLIECCH! B CHIPHON Macce. YeM Bbillle coAepkaHHE Blark B
ChIpe [P NPOYMX OJMHAKOBBIX YCJIOBHAX, TEM ObICTpEE CO3PEBAIOT CHIPLI, TEM
HIDKE X CTOMKOCTS B XpaHEHHHM H SHEpreTHyecKan LIEHHOCTb.

ConepxaHue BJIard B Chlpe B3aHMOCBA3AHO C TEXHONIOTHYECKHMMM U MHUK-
pobuosnornyeckumu (axropamu. s nojyueHUs ChHIPOB C HM3KHM COAEpiKa-
HHMEM BIIarM HYXHbI BbICOKME Temnepatypsl II HarpeBaHus, mpeccoBaHue ¢
NPUMEHEHUEM BHEILHUX HArpy30K, TOIJia Kak JUIA BbIpaBOTKM CHIPOB C BbICO-
KHM coaepxanneM Biaary II HarpeBaHHe M npeccoBaHME 4acTO BOBCE HE Tpe-
6ytoTcs. Bricokas KUCIOTHOCTh ChIPOB € IOBBLILUCHHBIM COAEPKAHUEM BJIArH
PE3KO CHMXKAET aKTUBHOCTb SH3UMOB MOJIOYHOKHCIbIX OaKTepHii, roa aeict-
BHEM KOTOPhIX NPOMCXOIMT co3peBaHHe chipoB. Co3peBaHHE ITHX ChIPOB MO-
I'yT YCKOPHUTb KHMCJIOTOYCTOHUHBbIE MHKPOOPI'aHH3Mbl, CIIOCOOHbIE YCBaUBATH
MOJIOYHYIO KHCJIOTY. DTHM H 00BACHACTCS [TOABJICHUE CPEAYM CHIPOB C BbICOKOH
BIAXKHOCTHIO M TIOBBIUICHHOW HMCXOJHOH KMCIOTHOCTBIO BApHaHTOB, CO3pe-
BAIOILMX B adpOOHBIX YCIOBHSX C y4acTHEM MHUKpO(IOpsl NOBEPXHOCTHOMH
CIIM3M WJIH ILiecHEBBIX rpuboB. C Apyro#l cTOpoHEL, YEM MEHBILE BJIard B Chl-
pax, TeM Me/UIeHHee OHU CO3PEeBalOT, YTO NMOOYIWIO IOBLILATL TEMIIEPATYpy
HX CO3pEBaHus, a 3T0, B CBOKO O4epe]b, MPUBENO K Pa3sBUTHIO B CbIpax Mpo-
IIAOHOBOKHC/BIX OakTepuil — npencraButeneil BTOPUYHOH MHKPOQUIOpEL,
¢OpaXKuBAIOIMX MOJIOYHYIO KMCIIOTY, 06pa3yeMyl0 MOJOYHOKUC/IbIMK OakTe-
puamu. IlpuBeaeHHbIE IPUMEDB! YKa3bIBAIOT Ha TECHYIO B3aMMOCBA3b COZEP-
MaHUA BJIArH B ChIPE C APYTHMH €ro XapaKTEpHCTUKAMH, 4TO M 00YCIOBIMBaET
BbIGOP 3TOro MoKasaTeNs Kak KIacCHPHUKAIHOHHOTO.

KpoMe conepxanus Biaru, B kiaccu(UKalii ChIPOB MCIONIL3YIOT COAep-
aHME B HUX JKMpa (NOJIHOXHMPHbIE, NOMYXKHPHBIE H oOemxupenHsie). Coxep-
MaHHE XKHUpa BO MHOTOM ONpEEIAECT MHIIEBYI0 LEHHOCTb, KOHCHCTEHLIUIO,
BKYC M apomart chipoB. O6e3xHpeHHbIE ChIPbl HHKOT/IA HEe 06J1a1aloT BKYCOM H
apoMaToM, XapaKTePHbIMH JU11 Ka4e€CTBEHHBIX CHIPOB, U II03TOMY, KaK IpaBHIIo,
HCNONB3YI0TCA B BHJE MonygabpukaroB. JlydiIHMH OpraHONENTHYECKHMH I0-
Ka3aTeJIIMM TBEp/Ible ChIphl 00/1afaloT P coepxkaHny B HUX 45-50% xupa B
cyxoM Belectse win Gonee 20 abcomoTHbIX 1poLEeHTOB. ONHAKO KHPHOCTD
CLIPOB HE MOXET CIYXHTb OCHOBAaHHEM JUIA KJIACCH(HKAUMHU ChIPOB, NOTOMY
YTO CHIPb! KaXI0# PYHIb MOXKHO BbIPabOTATh € Pa3NIMUHOMN JKHPHOCTDIO.

Ha ocHoBe BbIIIEU3/I0KEHHBIX PUHLKIIOB ¥ NpUHATOH AnddepeHLa-
LMK ChIPOB pa3paGoTaHa HOBad cHCTeMa UX KiraccHdukauud (Tabn. 1.6).
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B Hee BKIIOYEHBI OTEYECTBEHHBIE H 3apy0exHble BUAB! ChipoB. CneayeT oT-
METHTb, 4TO 3apybexHble aHAJOTM MOTYT HENONHOCTBIO BIMCHIBATHLCA B
npeanaraemyio cucreMy. Tak, B CO3pEeBaHHMM HEKOTOPhIX TBEPABIX CHIPOB C
Bbicokoit Temnepatypoit II narpesanus (I'pioiiep ne Komre, Bodop, Annen-
nejuiep) NPUHUMAET y4acTHe MUKpodiopa cripHO# ciusu [1025], u ouu 1o
BKYCY, 3allaXy ¥ KOHCHCTEHLIMH HECKOJBKO OTIMYAIOTCH OT OTEYECTBEHHBIX
CbIPOB 3TOM Ipynibl. B TO xe BpeMs OTIHYUA HEXOCTATOYHSLI UIA TOTO, YTO-

Obl MX BBIAEAUTD B OTACIbLHYIO IPyIITy.

L.6. Knaccugpuxayus cweipos

Ne K:acchl, NOXKARCCHI, rPYNNLI OcHOBHbIE TIpeACTABHTENH
1 2 3
A. ChIphI M3 KOPOBLET'O MOJIOKa
L. TBepable CbhlMykKHBIE.
B 25-46. INpeccyrorca. [Toconka B
paccoJie

1.1 |Tepounste (3epuenbic). T I1 narpeBanus |['opHblil TepouHblii, KaBkasckuii
>50° C. B 25-35; BOM 42-53; mMe3o- |Tepounsiii (P), [Tapmesan, ['pana
¢unbHEIE 1 TepMObMILRBIE M/K, €3 (H), Bectepborocr (L), Copunn
PHCYHKa HJIH C MEKHM PHCYHKOM (lIB)

1.2 |Kpynuste. T Il Harpesauus >50°C, B |Coserckuid, Lseiiuapckuii, l1Ineii-
35-40; BOM 51~57; MesopwisHble ¥ [Hapckuit 6mouHbli, Buiickuit, As-
TepModIIbHBIE M/K, /K. PHcyHOK kpyn- |Taiickuii (P), OmMMenTans, I'pioitep,
Helif, 1-4 cM. Bkyc cierka ciankosarsiit. |Annenuesep (I1iB), I'eprapaoct
Ha HekoTopsx 3apy6exHbix chipax go- (1), I'proep ae Komre, Bodop (D),
TnycKaeTcsi pocT NoBepXHOCTHOH cmusu [ ApacGepr (Hop)

1.3 |Co cpenneit T II narpesauus (43-50° C), |lCopusrii, Yxpaunckuit, Kapnarckuit
B 36-42; BOM 57-59; Wk u /k, pu-  |(P), Asnaro, ®ontusHa 1 MoHTaumHo
CYHOK CPEIHMX Pa3MEpoB (H), Maacaam (H), Pac (E)

1.4  |C unskoii T I narpesauus (35-41° C). |lomnannckwuii (kpyrisiii u 6pycko-
B 4046; BOM 55-62. Pucynok men-  {Blit), Koctpomckoii, SIpocnaBckuit,
KHii oBanbHBIM Wik HempasunsHbiid, pH |CrenHoi, Sctonckuii, YrmuuckHit u
nocne npeccoBaHus 5,5-5,9. Me3so- Bbyxosunckwuii (P). Dnam, Fayaa (H),
¢unbHble M/K. DopmytoTcs u3 macta, |Han6o, Gunbo, Camcio, Ty6o, Emp-
4acTh HACBIbIO 60, Mapu6o, Xaeaptu, Mewanrep (1),

Typyumaa (®un), Qoutan (U1), Ma-
3ypckwit (IT), Hopeerus (Hop), I1pa-
1o (bpa), Asop (), banarox (B),
Bporanamep (T'), Mumonere, Cen-
Ionen (@), [arerpac ApreHTuHO

1.5 |C BbicokHM ypoBHeM M/K OpoxeHHs
(pH nocne npeccosanns 4,8-5.2). Me-
30(¢WIbHbIE, PEAKO TepMOMHIbREIE M/K

1.5.1 |C weddepuzayueii coiproit maccer, BOM|Uemnep, Yemup, Jlecrep, Fnocrep,
50-56. 6e3 pucynka Jlanson, Jlaukamup, Kon6u,

Kap¢mum (OK)
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1.5.2 | Be3 weddepuszayuu coipHoti maccer. Poccuiickuit, Pycckuii, Kybaus,

B 3842, BOM 55-59, pucynok nenpa- |Bomkckuii (P), Cecus (L),
BIJIbHBIH, YIJIOBAaTBIA Kanran (®)

2. Ioayrsepabie INukanTHbIHA, JlaTBUiickuit (P),
Cospesatot mpu yuactunt M/¢p nosepxuo- [Tunssur (I'), Bpuk (CILA)

CTHOH CINHU3H H ME30(WILHBIX, HHOTAA H
TepMO(pHIBHBIX M/K. B 44-46%.
dopmytotcs HanmuBoM. PrucyHok yrnosa-
THI, HeNpaBWIBHBIA. BKyc ocTpblit, aM-
MHayHbi. Camonpeccylouinecs

3. Msrkue
B 46-82%, B 0CHOBROM CaMOMNpECCYIO-
muecs

3.1 |Csexwue kucnomonounsie. B 57-82%, |Tioburensckuii, Moane, Ocrankus-
KHCJIOTHOE HIIM CBIMYXKHO-KHCJIOTHOEe  |ckuid, KnunkoBbii, Mongasckui,
CBepThIBaHHE, Me30(dunbHbe M/K, He  |Yaiitnbiit, Jlomawnuii, Teopor (P),
€O3peBaloT Korremwxk u Kem6pumk (OK),

Kapeumu (E), ®pomaxe Ppe (ben),
Beiikep (CILIA)

3.2 |Huecruueckue (pyHKunoHanbHbIE). Bol- |AiGomvur u CrnapsHckuit (P)
pabaThIBalOT ¢ ME30PHITBHBIMA M/K,
6udnnobaxrepuamu u L. acidophilus

3.3 |I'pubusie. CepThIBAHHE CEIMYXKHOE.

BripaGarriBacMble ¢ y9acTHEM ILIECHE-
BBIX rpu6oB. Bkyc ocTpbiid, rpuGHOii.
BOM ne umke 67%

3.3.1 |IInecenv na nosepxnocmu. Co3pesaior |Pycckuii kamambep, benniii nec-
7-50 cyt. B Hauane co3peBanua orpa- [ceptHeiit (P), bpu, Kamambep,
HUYEHHBIH pocT M/¢) CEIDHOH CITH3H Kappe ne'Ect, HeBmarens

u llaypc (®), Tannemxuo (U)
3.3.2 |lInecens no sceti macce ceipa Pokdop (P), I'onyboit (rony6oit
npoxxuno4Hsiif) 1 I'opronsona (1),
Crunsron (OK), lanabnio # Mu-
uemna (1), Famenocr (Hop), Ane-
noct (1), daensnmunsn (A), Tupon-
neprpay (I'), Kabpanec (Mc), Bmo
1'OBepHb, Dypm o' AMbep (D)

3.4 |Cnusuessie coipsl. B 46-65%, Beipaba- |[JoporoGyxcknit, CMoJIeHCKHH,

TBIBAIOTCA C M/ MOBEPXHOCTHOH CIIH3H,
WJTH CJIM3M IDIECHEBBIX rpHOoB, Bkyc
OCTpBIH, aMMHATHBIH

Jlopoxusiit, ITaturopckuit, Hamy-
Hac, Pambunac, bayckuii (P), nonno-
3penkie bpu 1 Kamam6ep., Mapons,
Cen-Tlonsu u Miouctep (D), Bame-
per Mowut a'Op (1LIB), JTum6ypr-
ckwit (ben), Pomanyp (I'), bens IMese
(Y1), Tpanucr (II), Liederkranz u
Monterey (CILA)
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3.5 |Cemoporounsie. CBepTaiBaHue TepMO- |Axsrelickuit (P), Puxorra (1),
KHCJIOTHOE Bpynocr (Hop), Keco bnanko (JIA)

3.6. |CauBoumnble. Crnaaxuit, OpyKToBBIi (ArOaHBIIH),

B 56-72%, cBepThIBaHHE CHITYXKHO- Meremuua (P), Kpum (OK), Iletur
kuciorroe. Konnenrpuposanune mono- |Cyec (D)

Ka HeHTpobeKHBIM H ynsTpaduabTpa-

LUHOHHBLIMH METOJaMH, 6€3 Co3peBaHu.

O6e3XHpEeHHOE MOJIOKO CBEPTHIBAIOT

me3opHIbHbIC M/K

4 PaccosibHble
Conepxanue comu ot 3 1o 8%.

B 50-55%

4.1 |Be3 yennepH3alHy ¥ NJIABJEHHS. Bprin3sa, I'pysunckuii, Umepernn-
KoHcucrenuua oqnopoaHas, cierka ckuit, Kapauaenckwuit, JlumaHckuid,
JIOMKas Ocetunckuit, Cronossiit H Yanax (P),

Benwiit aecepthsiit (b), ®era (I'p),
JHowmuatu (E), Tenemaa (Pym)

1.2  |C yennepusaumeii M niaBiaeHneM. Cynyrynu, Cnoucrsiii, Yeunn (P),

Koncucrenua Bonoknucras, ynpyras |Kaukasan (B), Bocroussiif, Mouapen-
na, IIposonore (1), Kacepu (I'p)

b. Chipbl 13 MONIOKa APYTHX KHBOTHBIX

5. W3 oBeunero Mosioka

Tsepasie, B T. 1. co cpenneil Temneparypoif I HarpeBanus, Tunma Ilexopuno
(M), c mnecenslo, pacconbHbIE

6. H3 ko3bero mosoka

Caexue, CHIBOPOTOYHBIE, PACCONBHBIE

7. W3 GyiiBosimioro u cMecu GyiBOJIHHOI0 M0JIOKA C KOPOBBUM
PacconbHble, CBEXHE

Tpumevanua. 1. CTpaHsl, B KOTOPHIX Ha4YalH BbIpabaThIBaTh JaHHBIH ChIp: A — ABCT-
pua; b — Boarapus; bp — Bpaswims; ben — Bensrus; B — Benurpus; I' ~ Fepmanus; I'p —
I'peuns; 11 — lanns; E — Eruner; U — Uranus; Uc - Ucnanns; JIA ~ Jlatunckas Ame-
puka; H — Hunepnarasr, Hop — Hopsernsa; OK — Bemuko6Gpuranns; I1 — [Tonsa; P —
Poccus u crpanbl Gmimkuero 3apybexss; Pym — Pymbinus; @ — dpaunus; Oun —
Gurnanaus; Y — Yexocnopaxus: 11 — seuns; s — Hiseiimapus.

2. B — maccoBas nos Biaru B celpe, %; BOM — MaccoBas 10514 BiIary B ChIp-
Hoit Macce 6e3 xupa, %; M/K — MOJIOUHOKUCIIbIE GaKTEPUH; I/K — IPOIMTHOHOBOKHCIIBIE
6GaxtepuH; M/¢ — Mukpodnopa.

B mpennaraemoii xnaccudHKalUMH BBIACICHO HECKOJIBLKO HOBHIX MOJX-
KIaccoB. B oTAenbHEI HOAKJIACC U3 CHLIPOB C BHICOKUMH TeMIeEpaTypaMH
II HarpeBaHHs BBLIACICHBI TEPOYHBIE CBIPHI, OTIMYAIOUIMECA OTCYTCTBHEM
NPONHOHOBOKHCAOTO GPOKEHUA H PHCYHKA, HU3KUM COZEpKaHueM Biard. B
TBEPAbIX ChIPaX BBLAEJEH MOAKIACC CHIPOB CO CpeAHEH TeMIepaTypoil BTo-
poro HarpesaHus (43-50° C), xotopbie 00:1a1al0T MeHee BbIPaXXEHHBIMH



34 7IABA 1

OpraHOJIENITHYECKAMH IIOKa3aTEsIMH, 4€M CBHIPhl C BBICOKOH TeMIepaTypoil
BTOPOr0 HArpeBaHuA.

Jomununpyionias mukpoguopa ceipa [IekopHHO H3 OBeYbero Mosoka (B
nopaake yOLIBaHHSA): JAKTOKOKKH, IEAHOKOKKH, TepMOGHIbHBbIHA CTpENTO-
KOKK, Lbc. plantarum wn Lbc. casei, ny4yiee COOTHOLIEHHE MEXAY Me30(hH-
Jiamu ¥ Tepmodunamu 4:1 [226].

B MArKMX csipax BLIIENEH TOAKIACC TUETHYECKHX CHIPOB, 00najaro-
UX Je4eCHbIMY U JUETHYECKUMM CBOACTBAMH. Takne NMHUINEBBIC IIPOXYKTH!
ceifyac Ha3nBalOT PyHKUMOHANLHBIMHU [513]. B Hero BkmnoueHs ABa oTeye-
CTBEHHBIX ChIpa, BoipabaTbiBaeMble ¢ GubHaobaKTepuaMM M auuaodunbHoH
nanoykoi. B ceipe CnaBsaHckuil, KpoME 3TOT0, YaCTh HATPHA 3AMEHEHA KaltHEM,
HEOOXOAUMBIM )11 HOPMAILHOH! CEPAEIHOM KEATCNLHOCTH.

Puc. 1.3. Coip Immenmane
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Puc. 1.4. Cosemckuii coip

Puc. 1.5. IN'onnandckuii 6pyckoeniti coip
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Puc. 1.7. I'onnandckuii kpyanviii colp



OBLLASTI XAPAKTEPUCTUKA

37

U3 3apybexHbix Haubonee OMU3KOH K MpUBEACHHOH Bbllle SABNSETCS
Kiaccudukauus crpoB, npeanoxkennas Scott [325, 945] (tabn. 1.7).

1.7. Knaccugpuxauus colpoé no Scott [325, 945]

Taepabte cuipnl (cogepxkanne Biaaru 20-42%)

Huskan TBT Cpenuss TBT wix Beicokas TBT m/k B | C naasaeninem m/k
M/K n/x u/unm n/x

Onam, Mayma [Yennep, I'nocrep, Jlep- |[I'pana (Ilapmesan), |Ckapmona, [Tpososo-
(H), Kantan {6u, Jlecrep, daunon Asnaro (), Ommen- |He, Monapesuia (W),
(D), Pontnna |(OK), Ceecus (1LI), Tais, 'ploiiep, Kauota, Kauxapan
(M), Yemnp | Typynmaa (Pun) C6punn (11B), (B), Kaszepu (I')
(OK) Bodop (D), I'epprap-
acocr (1)

MoayrBepasie coIpbl (copepxanne naru 44-55%)

m/K Mc 1B
Cen-Ilommn, TIposunenc (P)|3ps, JInmOyprexuit (ben), |Pokgop (®), l'opronzona
Kapdumu (OK), Pomanyp, Mioxcrep, Tuns- {(U), Janabmo, Munesa
Jlankamup (OK), 3ut, Ureitn6ymwep (), (1), Yencauaeiin, bmo
Tpanuct (H) Bawepen Moua a'Op Bunnu, CtinstoH (OK),

(lIB), Bpux (CILA)

I'amenoct (Hop), Anenoct
(1L), Aypa (®un), Snens-
sl (A), Ka6panec (E)

Msrkue cbipbl (coep:kaHne BJaaru > 55%)

MC HJIH NN nn M/K b/c, ke

Bpu, Ma-  |Kamambep, Kongum, Kynomse, Iertr Cynuc (®), Hopk,
pons (@), |Kappe a'Hcr, Jlaxruk (OK), | Kem6pumxk, Korremx, Kpum (OK)
ben [Taeze |[Heswiratens, Bonjo (P) Kgapr (tBOpOT)

H) Ilaypc (D)

Knou x mabnuye: M/K — MOTIOHOKHCIIBIC GaKTepHH; I/K — NPOMHOHOBOKUCHEIE GaK-
TEpHH; MM — IUIECHEBBIE IPHOBI Ha IOBepXHOCTH (Pen. candidum, Pen. camemberti; B —
nnecHeBble rpuObI BHYTPH (Pen. glaucum unu Pen. roqueforti); Mc — Mukpodopa
cmu3u (Brevibacterium linens), xc — KHCIOTHOE cBepThiBaHHe, 0/C — 0OLIYHO HE CO-
spesaiot. TBT — Temnepartypa Il Harpesanua. Kozl cTpaH Takue xe, kak B Tabn. 1.6.



rMABA 2
KOArynauuma MONOKA. CUHEPE3UC CIrYCTKA

2.1. O6wme noHaTHA

Mornoko ABnseTCA CIOXKHON IONMAKMCIEPCHOH cucTeMoil. B BHie wc-
THHHOTO PacTBOpa B MOJIOKE (MOJIOUHOH ChIBODOTKE) HaxoAMTCS OOJIbLIMH-
CTBO HEOPraHHYECKHX KOMIIOHEHTOB, JIAKTO3a, BOAOPACTBOPHMbIC BHUTaMH-
Hbl, HEOEJIKOBbIE a30THUCThIE COCAMHEHHA R APYrHE MUHOPHBIE HH3KOMOJIE-
KYJISIpHbIE COeIHHEHHA. PazMepbl MoneKy)l pacTBOPEHHBIX COGAMHEHMH He
npeBbiaor 1,5 uM.

B Buj€ KOAIOMIHOrO pacTBOpa B MOJIOKE HAXOAATCA Ka3€HHEI, ChIBOPO-
TouHble Genku, Gosbwas yacth ¢ocharoB kanbuua. Pasmepn konnoHaHbix
YACTHI[ MOJIOKA: CLIBOPOTOYHBIX OenkoB — 15-50 HM, kaseuHa — 30-300 HM,
docdaTor kanbius — 10~20 HM. J1a KOJLIOMAHBIX CHCTEM XapaKTepHa Heyc-
TOHYHBOCTb, 00ycnoBneHHas GOnbLIOH YAENnbHOH MOBEPXHOCTHIO AMCIIEpC-
HOit a3bl U, COOTBETCTBEHHO, GonbIIMM 3anmacoM CBOOOHOI IHEPrHH CHC-
TeMmsbl. Ilpu nepexone cucrembl B Gonee yCTOHYMBOE COCTOSHUE HaCTHLbI
JUCTIEPCHOI# (ha3bl YKPYIIHAIOTCA.

MoJ104HbIH KUD CONEPKUTCA B MOJIOKE B BHJAE IMYJILCHH; CPEIHHI
pa3Mep XUPOBLIX LIAPHKOB B KOPOBEEM MOJIOKE paseH 2,0-2,5 MxM, MHHH-
maisubiii — 0,1 Mxm (100 um), MaxcumanbHblid — 10 u Gonee mkM. JKupopas
9MyJIbCHA B MOJIOKE HeycToiiuMBa, yeMy cnocoGCTByeT pasHas IUIOTHOCTb
AucnepcHoii ¢assl U aucmepcHOd cpeabl, 61arofaps KOTOPOi MPOUCXOAUT
CaMOIPOU3BOJILHOE OTCTAUBAHHE MOJIOYHOTO JKHPA.

CyTb CHIpOAENMA COCTOHT B KOHUEHTPHPOBaHUH OEKOB M XHPa MOJIO-
Ka U GHOTpaHC(HOpPMALMK OCHOBHBIX €r0 KOMIIOHEHTOB B COSAMHEHHS, 00Yy-
CJIOBIMBAIOLIME crielMHIECKHE OPraHONENTHYECKHE MOKA3ATENHN IPOAYKTa.
Takum oGpa3om, HeoOxoaUMO# cTaaHeil MPOH3BOACTBA 11060r0 Chipa ABIA-
erca decmabuausayus KOAIOUOHOU (pasbl MOJIOKA M OTAC/IEHHE €€ OT YacTH
JMCTIEPCHOM CPElbl, T. €. pACCIOEHUE CUCEMDbL.

Komnousie pacTBopbl MOI'YT HAXOJUTBCA B COCTOSHUH 3014 WIH 2€/1A.
B cocTOsHMM 3011 KOJJIOMAHBIE YACTHLB!, OOBIYHO Ha3bIBAEMBIE MUYEINIAMU,
He CBA3aHbl APYT C APYroM H HaXOAATCA B CBOOOJHOM OPOYHOBCKOM JBHKE-
Huu. Ilocne aectabunusanuu KOMIOHIHBIE YaCTHULBI HAYHHAIOT CBA3BIBATHCA
JApyT ¢ ApyroM — olGpa3sytorca ux arperathl. [Ipouecc arperauMy KOJUIOMI-
HbIX YaCTHUIl Ha3bIBAIOT Koazynayueu (OT aaT. coagulum — Crycrok).

Koarynsauus Gsiaer ckpoimoti 1 ucmurnnou. IIpy ckpuITOi Koarynauuu
MHKLEIUILI CBA3LIBAIOTCA APYT C APYTOM He BCEH HMOBEPXHOCTDIO, @ TONIBKO Ha
HEKOTOPHIX €€ YydacTKax, o0pa3yd HpOCTPaHCTBEHHYIO MEAKOSYEHCTYIO
CTPYKTYpY, KOTOpas Ha3biBaeTcs 2esem. IIpu jAectrabwinmsauuu BceX HIH
6GoJIbLUMHCTBA YacTHL AMCNEPCHOi (a3bl relib OXBATHIBAET Bechb 00bEM MHC-
nepcHoil cpeabl (McxoaHoro Mmonoka). CKpPHITYIO KOAryJisiHiO Ha3blBalOT
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NpOCTO Koazyaayuei, zeneobpasosaHuem WIH ceepmbléanuem. VictuHHas
KOaryjsius 3aKi04acTca B MOJHOM CIMAHHUH KO/UIOMIOHBIX YaCTHLl Y BbINA-
JeHUH aMciiepcHoi Qa3sbl B 0Ca0K WIIH BCIUIbIBaHMH. ICTHHHEAA Koarysius
B AasibHelinieM OyReT Ha3blBaTBCA 0CANCOCHUEM.

Konnonasas cucrema cBexero Mojoka apiserca 3oieM. Konuentpupo-
BAHHE KOMIIOHEHTOB MOJIOKA B CHIPOJEIMH HaYHHACTCA C KOAryasLHX MOJIO-
Ka 3H3MMATHYECKHM, KMCIIOTHBIM, KHCJIOTHO-DH3MMATHYECKUM METOAAMH
HIM OCAX/ICHHUA 6EIKOB TEPMOKHC/IOTHBIM METOIOM.

Ilpn koarynauuy G6€IKOB MOJIOYHBIA KHP U BOAA C PACTBOPEHHBIMH Be-
1ecTBaMy (CHIBOPOTKaA) JOCTATOYHO MPO4HO 3aXBaTHLIBAIOTCK 0OpasyloluMcs
rejieM, NpH OCaxJICHHH GesKOB TOJIbLKO HeGONBIIOE KOMHYECTBO MOJIOYHOrO
JKUpa 1 BOIHO# ¢a3bl MOXKeET ObITH MEXaHHYECKH YJIEPKAHO OCAJKOM.

BbipaboTKky ¥ CO3peBaHHE CHIYYXKHBIX CHIPOB BEAYT HPH HEBLICOKMX
TEMIEpaTypax U aKTUBHOH KMCIOTHOCTH, Ha3blBaeMbIX (hPH3HOJOTHYECKHUMH,
4yT06bl 00ECneYUTh BO3MOXHOCTH OCYILECTBIEHUS OHONOrHYECKOH TpaHC-
tdopMallUH KOMITOHEHTOB MOJIOKA C MHHUMANBHBIMHM NIOTEPIMH MUILEBOH
LEHHOCTH.

Ilpn ncnosnp30BaHMM TEPMOKHCIOTHOTO METOJAA OTACIAIOT KUPOBYIO
tasy Mon0Ka cenapupoOBaHHEM, OCKAAIOT OeJKK 00€3KUPEHHOTO MOJIOKA M
CMELLMBAIOT WX cO cauBKamu. OcaxaeHue 3aKoqaeTca B GRICTPOM NOAKUC-
JEHHHM MOJIOKa A0 Golee HM3KOrO, YeM H30INEKTPHUYECKas TOYKA, YPOBHA
nobaBICHHEM KHUCJIOi ChIBODOTKH, KHCJIOTO MOJIOKA, IHMOHHOrO COKa, YK-
CYCHOH KMCIIOTBI M HarpeBaHUW €ro J0 BhICOKHMX Temneparyp (90-95° C).
Taxum obpazoM, NpH JHIUMATUUECKOH KOAryJIALHU Ka3eMH M XHp MOJIOKa
KOHLEHTPHPYIOTCS OXHOBPEMEHHO, NPH TEPMOKHCIOTHOM — B pe3y/bTaTe
JBYX MPOLIECCOB: LIEHTPOOEHKHOTO M OCAKACHHS.

KucnorHelit MeTon 3akmovaeTcs B CBEPTHIBAHHM MOJNOK2 B H303/1€K-
TpHiecKo# Touke kasenHa (pH 4,6) nyrem mMenneHHoro o6pa3oBaHHs MHKpPO-
OpraHM3MaMH KHCJIOT MJIH BHECEHHWsA B MOJOKO KHMCJIOT (0ObIYHO CONAHOM),
HIM aUHJOTEHOB (HanlpuMep, IIOKO-1aKTOHA); OH MPUMEHAETCA B IIPOU3BOA-
CTBE CBEXHX ChIPOB WIH CHIPOB C KOPOTKMMH CPOKaMH CO3PEBaHUA. JH3HUMBI,
Y4acCTBYIOIHE B CO3PEBAHMH CHIYYXKHBIX ChIDOB, HE NPOABIAIOT AKTHBHOCTH
B KHCJIOTHBIX ChIpax M3-3a Huskoro pH. Crenens TpaHchopmaiuu GeskoB U
JAMNKAOB MOJIOKA B KHCJIOMONOYHBIX CHIPaX HHXKE, BKYCOBO# OyKkeT yxe, ueM
B ChIYYXHBIX ChIpax.

KHCIO0THO-3H3UMATHYECKHIT METOA ABAAETCS BapHMAaHTOM KHCJIOTHOIA
KOAaryJisillMK, C BHECEHHEM B MOJIOKO HEOOJIBLIONO KOJIHMYECTBA MOJIOKOCBED-
ThIBAIOWHX 3H3UMOB, HEJOCTATOYHOIO MIA JH3UMATUYECKOH Koarynsuun
npu pH cBexero Monoka. B 3ToM ciayyae Koaryjisfuus MOJOKa IPOHMCXOIHUT
npu pH 5,1-54 (B m3oTouke napakaseuHa). JloGaBneHue MOJIOKOCBEPTSHI-
BAIOLIMX JH3UMOB ONArONPHATHO CKa3bIBAETCA Ha CKOPOCTH CBEPTHIBAHHUA,
IPOYHOCTH CTYCTKa M BBIUCICHHM ChIBOPOTKH, oaHako npu pH kucnorHo-
ChIMY)KHOH KOary/IsiuHH MOJIOKA MPOUCXOAAT PajKKalbHble H3MEHEHHA MH-
LE/UT Ka3€MHA, YTO PE3KO M3MEHSET CTPYKTYPY CIYCTKa M Cbipa IO CpaBHe-
HMIO C TaKOBBIMH NpH CBHIYYXHOM cBepTbiBaHUH. Crycrok, obpasyrommuiics
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IPU IPOH3BOACTBE CHIPOB KMCIOTHO-DH3HMATHUECKHM METOLOM, IO CBOMM
CBOHCTBAaM OiHXe K KHCIOTHOMY CTYCTKY, Ka4eCTBO NPOAYKTOB — OJKe K
KHCIIOMOJIOYHBIM CHIpaM.

OrnpeneneHHoe pacnpoCTPaHEHHE B MPOM3BOACTBE PACCOBHBIX U HEKO-
TOPHIX JPYTHX CHIPOB MOJYYHIIO KOHLEHTPHPOBAHUE MOJIOKA YATPaQMIBT-
paumei.

2.2. Benkun Monoka: cocras, HOMEHKNaTypa,
OCHOBHbIE CBOMCTBA

CocTaB 1 OTAMYHTENbHEIE CBOHCTBA OEJIKOB MOJIOKA IIOKa3aHb! B Tabu. 2.1
[127, 253, 1202]. Okono 90% GenkoB MOJOKa CHHTE3UPYIOTCA MOJIOYHOMK
JKese30i, OCTAIbHbIE NPOHUKAIOT B HEr0 Yepe3 CTEHKH KPOBEHOCHBIX COCY-
ZIOB U3 KPOBH.

DBenxu Momnoka meiAT Ha KaseuHbl M ChIBOpOTO4Hble Genku. KazemHnl
HepacTBopHMBI IIpY pH 4,6 1 20° C (13031eKTpHYIECKas TOYKa), KOAryJIHPYIOT
noJ, AcHCTBMEM KHCIBIX MpoTeas (XMMoO3MHA, MencuHoB  ap.). K cuiBopo-
TOYHBIM OTHOCAT O€NKH, KOTOpble He KOAaryJHpYIOT N0 JAeHCTBHEM XHMO3HU-
Ha U JPYTrHX MOJIOKOCBEPTHIBAIOIIMX 3H3UMOB M OCTAIOTCA IPH BBIPabOTKe
CBHIYYXHBIX CBIPOB B chiBOpoTke. Koarynsuus Monoka non AeiCTBueM 3H3M-
MOB, 00pa3sylolMXcsi B OpPraHH3ME HOBOPOXKAEHHBIX MIICKONUTAIOLIMX (B
OCHOBHOM XMMO3HHA), ABIAETCA HAayalbHHIM STAllOM NEPEBAPUBAHMA UMM
kaseuHa. HecBepThIBaEMOCTH CHIBOPOTOUHBIX GEJIKOB MOJ AEHCTBUEM XMMO-
3MHa CBHIETEIILCTBYET O BO3MOJKHOCTY MX YCBOCHHA B HATHBHOM BHJE, HeoO6-
XOJHMMOCTh KOTOpOii CBA3aHA C XapaKTEPOM BAIMIOIHAEMBIX CLIBOPOTOYHBIMH
6enxamu criermduuecknx yrximii. K Takum ¢ysnxuuam orHocarcs 3ammra
HOBOPOXICHHBIX OT UHGeKuuii, yuacTHe B (OPMUPOBAHHH y HUX COOCTBEH-
HBIX 3aIMTHBIX CHCTEM.

CoaepxxaHHe CHIBOPOTOYHBIX GENKOB M HMMYHOTJIOOYJIHHOB BbIILE BCE-
ro B monosuse (10 90% 6enkoB MoOIO31Ba), IOCKOJILKY HOBOPOXKACHHBIE
ocoBeHHO HYXJalOTCA B 3amuTe oT MHpekuuii. HurepecHo, 4To B HavaIb-
HbIH IIEPHOJ KU3HHU (10 14 CYTOK) B XKenylIKe y HOBOPOXKACHHBIX 0Opasyerca
XMMO3MH H NPAKTHYECKH HE BHIpabaThIBAIOTCA IIETICHHBI, CIOCOOHEKIE paciue-
WIATh MMMYHOrI0Oy/MHEL. IIpu nepexofe ¢ MONOYHOTO HA OCBIYHOE KOPM-
neHHe, Ha000POT, HAUHMHAIOT OOPa3OBEIBATLCA NENICHHEI, 8 BBIACIEHHE XHMO-
3WHa MpaKTH4ecku npexpaiaerca. Takum obpa3oM, dyHKIuH, BHIIONHSE-
Mbie Oe/IkaMH B OpPraHM3Me, 3aBHCAT OT BO3pacTa XUBOTHOro. CojepxaHue
CBHIBOPOTOYHBIX 6€/IKOB BO3pAacTaeT B CTAPOAOHHOM MOJIOKe M nipu 3abosieBa-
HHH KOPOB MAaCTHTAMH, KOrlda NPOHHUAEMOCTh CTEHOK KPOBEHOCHBIX COCY-
JOB YBEJIMMHBAECTCH.

CriBopoToyHbIe 6€NKH SBIAIOTCA MIOOYIAPHBIMU §eJIKaMu U Iipe/CTaB-
as0T coboif ruapodHIbHBIE KOJUIOMAB. Biaarogaps npouHod ruapaTHO#
060JI04Ke H BBICOKOH JHCIIEPCHOCTY OHM HAXOMATCA B MOJIOKE B COCTOSHHM
YCTOHYMBOro Kojionasoro pactsopa [1202]. B omiuuue OT Ka3eMHOB OHU
HaYMHAIOT NEHATYPHPOBATHCA [IPH CPABHHTEILHO HEBBICOKUX TEMIIEpaTypax
(eime 65° C) ¢ nocnenyomeii arperauveii ¥ ocaxaeHseM Ha kaseune [ 127].



2.1. Homenxnamypa u omaudumensHusle ceolicmea 6e1K06 MONOKA

% ot Kon-Bo rpynn/mosex.
6eakos | I'enetnue- | Mosne-
Beaxn obe3xu- | cxkue Bapu- | xya. Awn- XapaxTepHbie NpH3HAKH
penworo | aWTel | macea | MO P |-58-|-SH
MO0KA Kne.
1 2 3 4 5 6 7 8 9
KazeunHnl 75-85
0%~ Ka3¢HHBI YyscreuteneH k HonaMm Ca; A KOpOU€ Ha CETMEHT U3
3946 | A,B,C,D |23600| 199 | 8-9 - — |13 ocraTKOB aMMHOKHUCIOT; BapuaHt D nmeer noGa-
BOYHbIH P
O - Ka3eUHhI YyscraureneH k voHam Ca; A KOpOUe Ha CETMEHT U3
8-11 A, B,C, D |25150| 207 | 10-13 - 2 |13 ocrarkoB aMHHOKHCNOT; BapuaHT D umeer n06a-
BO4HbIit P
PrasenHb Ap Ay As. YyscreuteneH k nouaM Ca; A|,A;,A; MpH pasjeicHun
25-35 {B;,B,, C, D.| 24000 | 209 5 - — |kucjioTamu TepAT 6, 5 U 4 ocrarka T’UCTUANHA
E
26- Ka3eHHbI 19000 TlepBuyHbIif cyGeTpar ANA XMMO3HHa, CTaGHITM3UpYeT
6e3 MHLENIbI Ka3€MHa B IPHCYTCTBMH HOHOB Ca, conep)uT
8-15 AuB yrae- 169 1 - 2 0-5 CHO-rpynn
BOJOB
¥ W TIpouHe 3.7 _ _ _ _ |C-TepMuBansHbie cerMeHThl - 1 IPYTHX Ka3eHHOB,
Ka3eHHBI obpasyrouiyecs B pe3ysibTare JAeHCTBHS JH3UMOB
CsiBoporT. 6en- 15-22
KH:
B-nakro- 7-12 A B,C,D, 19300 | 162 _ 2 1 Couaepxut aktuHbie SH-rpynmsi
rnobynuu p

13 4



IIpodonxcenue mabnuyor 2.1.

1 2 3 4 5 7 9
O-JIaKT- Cneunduueckuii 6en0K B CHHTE3E 1aKTO3bl, HEKOTOPbIE
ans0yMuH 25 AuB 14200 123 4 MHHOpHBie kKoMnoHeHTh! coaepxar CHO rpynmnst
bBenku xpoBH
CBIBOD. 07-13 66300 582 17 Benok chlBOPOTKH KPOBH, MHKPOTETEPOTEHEH
anp0yMHuH
HMMYHOTI00Y- 19-33
AHHBI e
Ig-G, 1,2-3,3 162000 | Moxomep IgG, u IgG; nocrynator u3 kposu, IgGA cyumecrByer
Ig-G, 0,2-0.7 152000 | monomep caMocToATeILHO Wiu B komiuiekce ¢ FSC; Bce rnuko-
IgA 0.2-0,7 400000 JMMep NPOTEHHbI, JUCY bUAHBIC MOCTHKH HIpaloT poib Ha
FSC (s) 0,2-0,3 80000 | moHoMep BCEX YPOBHAX CTPYKTYPBI
NpoTE030- Cwmech ocorIMKonpoOTERHOB, HE 0CaXaacMas B Te-
NENTOHDI 2-6 yenue 20 mun nipu 95°C w pH 4,7 n ocaxknaemas 12%

TPUXIOPYKCYCHOM KHCIOTOM

(414
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B xopoBbeM MONOKE NPHCYTCTBYIOT Ka3eHHbl YETHIPEX OCHOBHBIX
TPYNN: G-, Gg-, f- U d6-Ka3eHHbl. KpoMe 3Toro, B MOJIOKE MMEETCH HECKOJIb-
KO MHHODHBIX Ka3eHHOB, GOJBLIMHCTBO KOTOPHIX 00pa3oBaHO B pe3yibTaTe
JEHCTBUA HA OCHOBHbIE Ka3€HHB! NPHPOAHOH LIENIOYHOM NPOTeasbl MOJIOKa —
wiasmusa. ORN BKIIOYAIOT ), ¥2- Y P3-Ka3€UHEI, IIPOTE030-NEMTOHBI, 00pasyo-
muecs U3 f-xaseuHa, A-kasenH, o6pasyioumiica U3 ag-kazenHa, u 20-30 ue-
HIEHTUHLNPOBAHHLIX NENTHIOR [326].

Kaszeunnl ¢ochopunnpoBansl (B OCHOBHOM, (octarsl COeaMHEHHI C
THAPOKCHIBHBLIMH IPYNNaMK CEPUHA), YTO OOYC/IOBIMBAET HANMYHME Y HHX
OTpHMUATEeNbHOTO 3apana. OTPHLUATEIbLHEIH 3apAn -, 051- H O5-Ka3€HHOB PaB-
HAETCA COOTBETCTBEHHO MUHYC 12, 15 u 21 MB [253]. U3-3a BhICOKOrO CO-
Jepxannsg docthopa a- U f-ka3eHHBl aKTHBHO CBA3bIBAIOT Ca ¥ OCaXAAI0TCS
npu xoxueHTpaiun CaCl, Gonbwe 6 MM (Gonsiue 66,6 17100 kr Monoka).

s¢-Kasenn umeer omny ¢ocdaTHyio rpynny, He CBA3BIBaET KadbLuil H
PacTBOPUM IIPH BLICOKHMX €ro KoHueHTpauuax. OH ruapodobHo B3auMoeii-
CTBYET ¢ APYTHMH Ka3€HHAMH ¥ MOXET NPeNOTBpallaTh OCKASHUE YYBCT-
BUTEJbHBIX K KaJbLHIO Ka3€MHOB, Macca KoTopbix B 10 pa3 Bhle ero cober-
BEHHOI [326].

Bosbuioe KOMMYECTBO aHMOHHBLIX IPYIN B Ka3eHHaX OOYCHOBIMBaeT
BLICOKYIO 4yBCTBHUTENBLHOCTh HX K PH, a Hannuue B NONUNENTHAHKIX LENOY-
Kax Ka3eHHOB, B YACTHOCTH f-Ka3eHHA, ONMpeNeAeT HAHUUE 3aPKEHHBIX
ruApoGHIbHBIX YYaCTKOB. B NPOTHBOBEC UM B LIENOYKAX MMEIOTCA I'MAPO-
dobunie yuactkn. OcobeHHO CuibHON THAPOGOGHOCTBIO OTIMYAETCA CEr-
MeHT f-kaszeuHa ot 30 mo 209 ocrarka, Gmarojaps HaJlM4HIO KOTOPOro
J-KaseHH B BOJHBIX PacTBOpaXx /erko o6pasyeT 3aBUCUMBIE OT TEMIIEPATYPh
aCCOLMALIMH CO CTENEHbI0 MmonuMepu3aiu go 40 monomepos [127, 1277].

Hanuuue SH-rpynn B cocTase ag,- U #-Ka3eHHOB NMOBLILIAET HX peak-
HMOHHYIO CIIOCOGHOCTb, B YaCTHOCTH CO3JAa€T BO3MOXHOCTh CBA3BIBATHCH C
p-naxrornobynnHoM nocie TemwnoBoil o6paboTku Monoka. B uemoukax ka-
3€MHOB OTHOCHTEIBHO YaCTO BCTPEYAIOTCA OCTATKH IPOJMHA, KOTOPHIE IIO-
BBILIAIOT MMOABKHOCTD MX Monekyn [127].

s¢e-Kaseunn! cogepxaT 10 5 ocTaTkoB yriaesonos. Hx C-repmunansubiii
CEerMEHT (TIHKOMaKpOMNenTHi, WiH npocto Makponentig — MII) umeer 3a-
pan muHyc 12 MB M obmagaer cuibHBIMM THAPOGHIBHBIMH CBOHCTBAMM,
06yCIIOBJICHHBIMUM BBICOKMM COREpPKaHHEM OKCHaMMHOKHUC/IOT M aMHHOKHC-
JIOT KHCJIOro XapakTepa; N-TepMHHanbHbIH cerMeHT ruapogoben.

2.3. Muuennbl ka3euHa: cocTaBs, CTpOEeHUe, CBOWCTBaA

Bonee 95% xaseuHa B MOJIOKE HaXOAUTCA B MULELLIPHOH (opme [326].
Muuennsl kaszenHa — 6nuskue K chepudeckoil GpopMe vacTUUR! pasMEpPOM
ot 30 a0 300 HM 1 MoneKynApHOl Maccoi ot 2,6-10" 1o 5-10° (vame ot 6-10°
10 6-10%) [127, 402, 1277, 1563]. Kaxxaas MuLeILTa COAEPKUT OT HECKONBKUX
THICAY IO COTEH ThICAY MOJIEKYJI BCEX YEThIpeX THIOB KasenHos. 11lapooGpas-
Has (hopMa MHLIEJUI MTPAET BRXKHYIO pOJIb B 00eCHEeUeHHH UX BBICOKOM YCTOM-
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YHBOCTH, T2K KaK [IpX OJMHAKOBO# Macce yJenbHasd NOBEpXHOCTh MUHHUMAIIb-
Ha y uacTul, mapooOpasHoit ¢opmel [1243]. B 1o ke Bpems, 4eM HHXKE
yAe/bHas NMOBEPXHOCTH KOUIOMAHBIX YaCTHL, TEM HIDKE y HUX 3arac cBobo/-
HOJ SHEepruH, TeM Bhlle CTAOWILHOCTD NPH NMPO4MX PaBHBIX YC/IOBUAX. [lua-
METP MUUELT YMEHBIIAETCA NIPU CHIXKEHHH B CPEJE COJCPXKAHMS HEOPTaHH-
YECKMX KOMIOHEHTOB, 0cobeHHO Kansuus U ¢ocdopa [551]. Cpenuuit cocras
MHIIEJIb! TT0Ka3aH B Tabn. 2.2 [1175].

CTpyKTypa MULIE/UIb! Ka3eMHa OKOHYATENbHO HE YCTaHOBIIEHA, HECMOTPA
Ha HHTEHCHUBHOE ee H3yuenue. [IpeunoxkeHbl JBa NPHHUKMNKANBLHLIX THIA MO-
e MMUEIbl Ka3euHa: kapkacHaa (CKenetHas) U cybmuyennapran [402].
CorlacHO KapKacHO# MOJie/Id MUIIEIUIA Ka3eHHA [PEJICTaBIIAET HENPEPbIBHYIO
TPEXMEPHYIO CETKY CBEPHYTHIX IOJIMIIENTHAHBIX HeNeil ay-Ka3eHHa, ¢ KOTOo-
pHIMH  [OCPEACTBOM MuueiipHoro docdara KajabLus CBA3bIBAETCA
J6-KA3eHH; f-KaseMH YIEpKUBaeTcA Ha Kapkace ciabbiMuM ruapodoOHBLIMHU
CBA3AMH W MOXET JIErKO MOKUAATh MULIE/UTY ¥ CHOBA B HEE BXOJHMTh.

2.2, Cocmag Muyennst Ka3euna Kopoebezo Moa0Ka npu KOMHAMHOU

memnepamype
KomnouenTsl Cogepxkanne, 1/100 r
O -Ka3euH 35,80
Qg-KazeHH 9,90
[-kazenn 33,60
J6-Ka3eHH 11,90
-, R-, S-,Ts-kasenHnt 2,30
O6muii kazeuH 93,50
Kanbumit 2,87
Marznit 0,11
Harpnii 0,11
Kanwuii 0,26
Heopranudeckuii pocpar (PO,) 2,89
Bcero HeopraHHYECKHX BEIECTB 6,64

CybMmuuewipHas Moaels (puc. 2.1) nosaraer, 4To MUHIE/LIbI COCTABIIC-
HBl M3 COTEH JMCKPETHBIX uacTul ~ cybmuuemwn auamerpom 10-20 HM, B Ko-
TOPHIX MOJIEKY/bl Ka3eHHOB ruapodobHO cBA3aHbI ApYr ¢ ApyroM [127, 213,
402, 935, 1149, 1277]). CywectByioT aBa Tna cyomuuewr: F, u F; (Ono &
Tagaki, 1986; Ono & Obata, 1989; Aori, 1989 [402]). Cyomuuesuist F, coctoar
U3 0 - M J-Ka3eHHa, ux auamerp paseH 20 HM; cybmuneuist F; auamerpoM
10 uM cocToaT u3 a- U f-kazeuHoB. CyOMULEIIBI YAEPKUBAIOTCI B COCTABE
ML/, TIaBHBIM 00pa3oM, Kou1oHaHbIM docdaTom kamsuua (KKD).

®opmel Ca u QocharoB B MULE/UIE TOBAXKBETO Ka3eHHA NPUBEACHHL B
1abn. 2.3. B monoke B cpeadeM conepxurcsa 30 MM Ca (120 /100 xr) u 22 MM
P, (neopranuteckoro tdocdopa) (68 /100 xr). B Munennax conepxures ~ 2/3 Ca
u 1/2 P,; 20-38% (B cpeanem 30%) pactBopeHHoro B Mosoke Ca, HIIM OKOJIO
10% ot ob1ero comepxanns, HAXOAUTCS B HOHU3MpoBaHHOM BKAe [1230].
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Ca B MuueIUIE IpeACTaBNEH ABYMS (opMaMu: KOJUIOMIHBIM (HEPACTBO-
puMeIM) docdarom kambiua (KK®) u kazenHaToM kanbuus (OpraHHyeckuit
Ca) B npumepHoM coortHowenuu 3:1. P, (opranuueckuii pocdop) sxoaur B
COCTaB KaseuHa: ocTaTKH (ocdoOpHOif KHCIOTH KOBaJIEHTHO COEJHHEHBI €
paaMKagaMy OKCHAMUHOKHCIIOT — CEpHHA M TPEOHHHA.

| ca?*+HPOZ |

e
f

— Iicy6mmuennb| I

-
I
" \ Monekynbl

KasenHa

Puc. 2.1. Moodenwy kazeunoaoi muyewnvl, cocmoawas u3 chepudeckux cyomu-
Yenn, CeA3AHHBIX Opye C Opy2oM KOMIOUOHBIM (hochamom kanvyus,
NOKa3bI6aI0WAS NPOCMUPAIOWUECS 8 CPEOY YENOYKU MaKponenmuoa
se-xaszeuna. IIpusedenvr npumepbl 0OMEHHBIX peaxyuii Muyeinsl ¢
sHnewneii cpedo {1149].

2.3. @opmut kanbyun u hocghamos ¢ muyenne zoeaxcoezo Kazeuna [402]

Kommnonest Dopma Cocras

KK® Kommnekc Ca, Mg, P, u untparos, ceasan- |3Caz(POy),CaHuurpar™
Hblit ¢ kaseunoM (K3) uepes pococepmms- | Cag(PO,)g
Hele octatky. [Ca)/[P,] or 1:44 mo 1:67

Kaseunar  |TIpuxpennen Henocpeacteenno k K3 kap-

Ca GOKCHIILHBIMH IPYTIITaMH aCHapTaToB H TITIO-
TAMaToB
P, Yacts KKO®
P, ®ocpocepunsabie octatku K3
M®K Kommuekec KK® u P, K3 P, CaHPO, - 2H,0

[Ca}/[P] npumepno 1:1

Obosnauenusn: KK® — xomnonamsiii dpocar kansmus; K3 — xaseun; P, — Heopranuue-
ckuit pocdop; P, — oprannueckuii pocdop; MOK — munesaphsiit gocdat xansius.

KK® — amopdnbiit koMmnekc Heopranngeckoro Ca u P ¢ oTHOLIeHHEM
Ca x P, paBHbIM npumepHo 3:2; B COCTaB KOMIUIEKCA Takxe BXogaT Mg u
uutparel. Becy P, Muuemnsl Bxoaut B KK®. KK® npuxpemnen k docdoce-
PWIBHBIM OCTATKaM Ka3€HMHOB uepe3 Kansuuenble MocTuky. Holt et al. (1989 r.)
npenoxun KK®, casanHblii ¢ dochocepiibHbIMA IPyInamMy Ka3eHHOB
(P,), cuMTaTh €JMHBIM KOMIUIEKCOM, Ha3BaB €ro MUUELIAPHbIM (ocdaToM
karsms (M®K). MOK HaxomuTcs B KOJUIOWAHOH (opme M Bbimenserca
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BMECTe C Ka3eMHOM I[IpH OCaXIEHHU U ynbTpaueHTpudyruposanuu [402]. B
aToM cnyqae Ca u P B Muneie 6yjer HaXoauThes B AByX (hopmax: Muuen-
napHoro ¢ocdara xanbuus (Heopranuyeckuii Ca + HEOPraHMYECKH H opra-
HUdeckuii P) u xaszeunara Ca.

KoHuenTpauua kansuua B MK He 3aBUCHT OT akTHBHOCTH MoHOB Ca B
MOJIOKe, a B cocTase KaszenHaToB Ca (opranuyeckuit Ca) 3aBucut. Opranuye-
ckuii Ca, HapaALy C PacTBOPEHHBEIM B ChbiBOpoTKe Ca, ABAS€TCA HCTOUHHKOM
uonos Ca. Muuennbl HAaYHMHAIOT paclafaThCs NPH YAaJIeHHu H3 HUX Gonee
20% KK® xenaTHbIMH COEIMHEHHMAMM WIM MNOBBIIIEHHEM KHCJIOTHOCTH, a
Taloke nossiieHueM pH Bblllle 9 MOYEBHHOM, CONAHOKHCILIM T'YaHHAHHOM
WK noaoOHeiMu areHramu [326, 1778]. Oprannueckuit Ca urpaer pons B
CTabHIHM3aLMH MULIEILIL.

Inapo¢obHble y4acTKH a-, f- M -Ka3eHHOB NOTPYXeHb! BHYTPb Cy0-
MHLELT W o0pasyioT HemonApHoe aupo cy6muuemwns. [lonspHuie docdoce-
pHIBHLIE FPYNINEL a- M S-Ka3eUHOB M TNOYTH HE cojepxaluuit ¢pochaToB rua-
podwisHbeiit raukomakponentus (MII) se-xaszerna, HeCylliue OTPHLATENLHEIE
3apansl, okpyxaioT aapo. Bonee runpodobHeie F3-cybmMHueLIEl pacnionoxe-
HEI B siApe MULEIIH, Gonee ruapodunbubie Fy-cyOMHue/ B — HA OBEPXHO-
ctu. Llenouxu MII s¢-kazeuna, coeqHHeHHbIE C OCHOBHOH ruapodo6Hoit ero
YacThIO CBA3BIO MeXAy (QeHHIanaHHHOM B nojokeHHu 105 ¥ MeTHOHHMHOM B
noyioxeHun 106 (Den,ps - MeTyg6), B BUe BOPCHHOK (BONOCKOB) BBICTYIAIOT
HaJl NIOBEPXHOCTHIO MHIEILIB. YIeNbHbIi BHYTpEHHUH 00BeM MMLELT NpH-
OM3uTENLHO paBeH 2,2 MJI Ha T CYXOro Beca, BHEWHHUH (rHapoauHaMuye-
CKHIii), BIUIIOYAIOIIHIA HapyXHbIi BOPCHCTHIA (BOnocooOpasHblil) c1oi, — oko-
1o 3,9 mu/r [1148, 1149]. Ilo apyrum naHHBIM, BHELIHUI yAEILHbIA 00BEM
BapbupyeT B MHTEepBaie ot 1,5 1o 7,1 mu/r nporernHa, JOCTHras MakCHMYMa
npu pH 5.4 [402]). Takum oOpasom, MII 3aHumMaeT ioBonsHO GoJbLIOE Ipo-
cTpaHcTBO. M3MeHeHue JO/H J-KaseuHa Ha 1% W3MEHAET AHaMETP MULIEILIbI
Ha 20%, NOCKOJIbKY IIPK CHHXKEHHMH JI03b1 #-Ka3€HHA HA IOBEPXHOCTH MHLIEN-
nb1 00pa3yloTCA HE3alMILEHHbIE OT arperauiy ¢ APYTHMH MHLENIaMH Y4acT-
KH ¥ MHIELIA HAUKHHAET PacTH A0 TeX IOp, IOKa BCs MOBEPXHOCTL He Oyaer
3aUIMIUEHHOH (33 CUET CHIDKEHUS yJIebHOM noBepXHocTH) [1593].

MonspHble Y4aCTKH NOJMUMENTHAHBIX Ueneil cyOMuuenn tna F; Toxe
BBICTYIIAIOT HaJ MOBEPXHOCTHIO MHLEJUILI H AKTHBHO B3aHMOJCHCTBYIOT C
BOJHOI ¢a3zoii Monoka [1149, 1175].

Muuesibl Ka3edHa OT/IHYAIOTCA BBICOKOH yCTOHYHMBOCTBIO K HAarpesa-
Huio. Ceexkee Monoko ¢ pH 6,6-6,7 ceeprbiBaerca npu 100° C 3a Heckoibko
yacos, npu 130° C — Gonee yem 3a 20 muH, opu 140° C — 32 20 mun u 150° C -
3a HECKOJbKO cekyHa [127, 1691]. Yacth nenTuaHbIX U (ocdaTHbIX cBA3eH
Ka3euHa pa3spyllaeTcs AaXe BO BpeMs HarpeBaHna Monoka mo 95° C, uro
JOKa3bIBaETCA MOABNEHUEM B MOJIOKE CBOOOAHOro HeopraHuueckoro docda-
Ta ¥ yBEJIMYEHHEM COiepkKaHUA HEOeIKOBOroO a301a, HO 3Ta CTENEHb JIEHATY-
paLHU Ka3eHHa HEXOCTATOYHA JJIA arperauyy MHUIEILT ¥ CBEPTHIBAHHA MOJIO-
ka. MccnenoBaHus SANOHCKUX y4YEHBIX MOKa3aly, YTO BBLAEPHKKA KOHUEHTpPH-
posanHoro (1:2,5) Monoka B Tedenue 15, 75 u 135 ¢ npu 135-140° C Bbi3n-
BaeT JEe3UHTErpaliio MMLE/ KazernHa Ge3 cBepTsiBaHMUs Mosoka [1175].
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Miuueis!l MoryT 6biTh [ONy4eHbl B BUAE IPaHyl yabTpahwibTpauueit
MO/IOKa C MOCJIEAYIOIHM BOCCTAHOBIEHHEM 0€3 KakuUX-IMOO MOBpEKOCHHIH
[1175]. Onu He paspyuialoTcsa npu¥ MexaHudeckoil oOpaboTke Mooka, Ha-
NpUMeEp, MPY rOMOrEHH3ALMH.

CrabunbHocTh Mulle/U1 KazemHa obecnieumBaeTcs rujpatauueii (conbpa-
Talueit), MOBEPXHOCTHBIM 33apANOM, CTEpHYecKor ycToluuBocThio [213, 402,
1149]. TlonapHsie rpynisl ag- 1 f- kaseuHoB, MII s-ka3enHa B MHLE/UIE B3aU-
MOJICHCTBYIOT C pacTBOpHTE/NEM, B pe3ylbTaTe BOKDYT MMHELIbI obpasyercs
THAPaTHBIA CIOH, H3MEHEHHE BEJIMYMHBI KOTOPOro B 3aBUCHMOCTH oT pH noka-
3aHo Ha puc. 2.2 [402]. ITo Fox [326], B 3aBiCHMOCTH OT TEMIIEPATYpbI CTENEHD
ruaparauuy muueiu cocrasiser ot 0,5 1o 4,0 r/r kaseuna, B cpeaHeM — 2 1/r.

Crenenp ruapatauuu GelKOB MOJIOKAa 3aBHCHT OT €ro Temnosoii obpa-
6oTku: s ChIpOro MoNoka oHa cocraBwia 2,29 r HyO /r cyxux BeliecTs, mo-
cne HarpeBanus nipu 85° C B Teuenne 10 mun — 3,44 r/r [478]. O6paGotka
MOJIOKa, MOZIBEPILIErocs U HE MOABEPrUIErocs HArpeBy, PEHHETOM H3MEHMIIA
CTeneHb CONbBaTaLMU COOTBETCTBEHHO IO 2,64 u 2,78 r H,O/r cyxux BeulecTs.
CreneHb conbBaTallyd yMeHbLIANACh NPU CHHXeHUM pH M 3aBHcena oT BHAa
KHCJIOTBbI, HCTIOJIL3YEMOH s NMOAKHCHeHUA. Tlo BenuyuHe conpBaTaimu 6es-
KOB KHCJIOTB! PacrloRaraiich B COEAYIOIIEM NOPAAKE: YKCYCHas > COJfHaA >
docdopHas > monoynas. IloaxucieHHe MOJOKa, NOJABEPrHYTOrO TEIUIOBOI
obpaborke, o pH 5,8-6,0 mpeoTBpalaio €ro CHIYYHHYIO CBEPTHIBAEMOCTb.

Het enuHOi TOYKH 3peHHA HAa TO, HACKONLKO MPOYHO CBA33aHA BOAA B
MHLE/UIE Ka3eHHa, XOTH IIMPOKHE KojaeGaHHs MaccoBOH AONM BjIarH B Mu-
ueIe CBUAETENBCTBYIOT O TOM, 4TO GoMbiuad 4acTh ee CBA3aHA MHUUEILIOH
HenpoyHo. TeM He MEHee HaAWYME BOKPYT HATHBHON MHMLEIUIB! FHAPATHOM
06004YKH K3 MOJIEKY/I BOABI, JOCTATOYHO MPOYHO yAEPAKHUBAEMO# MOIAPHEI-
MM IpyNNaMH M B OIpEJCICHHONH CTeneHH npuaaiouei cTaGUILHOCTh MH-
Lene, He BhI3bIBAET COMHEHMI. OTiuenneHue ot s-kazenna MII ymensbiaer
BEAUYHHY I'MAPATHOTO CJ10s pubnu3uTenbto B 1,5 pasa (puc. 2.2).

B pesynbTaTe aacopOLMH MOHOB U MOHHM3AILMH OCTATKOB AMUHOKHC/IOT
Ha TNOBEPXHOCTH MHLE/ILI KaseMHa o6pa3zyeTcd OTpHLATENbHBA 3apan
({-moteHuuan). On HeBenuk (ot MuHyc 8 o mMunyc 20 MB npu pH 6,7 n
20° C), HO pocTaroyeH g TOro, YToOb! POTUBOCTOATh CHIIE MOJIEKYIAPHO-
ro NpUTAXEHUA MEXJAY MULENIaMH Ka3eHHa Npu UX cOmmxenuu [127, 326,
402, 1277]. bonbiue NONOBUHLI NOBEPXHOCTHOIO 3apsAna (NPUMEPHO MHHYC
12 MB) obycnosneso MII, BBICTYnalolWMM Hajl NOBEPXHOCTHIO MHIENLILI.
[ToBepxHOCTHRIH 3apsf HOCTENEHHO CHMXaeTcs npu nagenun pH c 6,7
10 6,0, 3aTeM CKOPOCTB €ro CHKEHHA PE3KO BO3pacTaeT npu noHuxeHud pH
Ao 5.4, mocie yero BeNM4YMHA 3apsia HAYMHAET yBeaIU4UBaThCs, Noka pH He
cHu3utca npumepHo no 5,1. Ilocne 3Toro 3apsaj cHoBa ymeHbLIAeTCA NpH
chuxenuu pH M cTtaHoBUTCA paBHBIM Hymuo npu pH 4,6 (u3031ekTpuyeckas
Touka) [402]. MunumansHoe 3nauyenne {-moreHuuana npu pH 5,3-5,4 o6y-
cnoBieHo aacopbuueii nvoHos Ca Muueiuiamu. [loBepxHocTHBI# 3apan obec-
NEYUBAET IAEKMPOCMAMULECKYI0 CMAbUTbHOCMb MULIEILIEL.
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Puc. 2.2. Convéamayus xaszeurnosvix muyean kax gynxyus pH npu 20° C ¢
obesdicupenrom Monoke (®) u obesdicupennom monoke, obpabo-
mannom pernemon (o) [402].

CrabunsHOCTh MHLIENNBI B MOJIOKE B OCHOBHOM OOYCHIOBiIEHa Je-Ka3e-
HHOM, B YaCTHOCTHU ero ruapodunsHoii yactsio — MII. Ilpu Hu3kOM cozep-
MaHHH JP-Ka3eHMHA HA TNOBEPXHOCTH MHLEJUIBl OCTAIOTCA HE3aIUMIECHHBIC
YY4CTKH M MHIIENNA NPOJOIIKAET PacTH, IPH TOM Aoja cyOMuLen, coaep-
KAUMX ¥-Ka3eHH, B AAPE MULEILUILI CHIDKAETCS, @ pa3MEphl MHLET YBEIH-
4YUBAIOTCA. YeM BblllIE COAEPXKAHUE H-Ka3eHHA, TEM MEHBIIE pasMep MHULENI
[pH NMPOYUX PaBHBIX ycaoBuax [1593].

YacTb Ka3eMHOB HE BXOAMT B COCTaB MULEIUIbL. JTOT Ka3eHH Ha3blBaeT-
€A «PacTBOPUMBIM»; OH B OCHOBHOM NPEJCTABIEH [-Ka3€HHOM H, BEPOATHO,
HaxoIWTCA B MOJIOKE B BHAE MOHOMEpOB. MaccoBas HOs PacTBOPEHHOro
Ka3euHa B CBexXeM MoJioke coctaBnget 5—10% ot obuiero cogepxanusa. Ona
YBEJMUUBAETCA NPH CHIOKCHHH TEMIEPATYPHl MOJIOKA M YMEHBIIAECTCA NPH
NOBBIIIEHHH KOHUEHTPALMH HOHOB KAJBIMA W MacCOBOH ROMM 2-Ka3eHHA.
YacTe ka3eHMHa MOJOKAa NEPEXORMT B pacTBopuMmyro (opMy B pesynsTaTe
BhICOKOTeMIiepaTypHo# o6paboTku Monoka [402, 1175, 1202].

Muuesibl Ka3eMHa HECTATHYHBI. B MOJIOKE HOPMaJILHOTO COCTaBa OHH
HaXxoJATCA B COCTOAHMHM AMHAMHYECKOTO PaBHOBECHS CO cpenoi. Muuemnst
NOJBEPKEHH MHOTOYHCICHHBIM H3MEHEHHAM: OT GPOYHOBCKOTO ABHXEHUA
BOPCHCTOr0 BHELIHEro cJioA A0 Auddy3uH HOHOB, MOJIEKYN MIIM HX YacTeH,
KaK B MULew1y, Tak U U3 nee. [Ipubmusutensso 45% Ca MULENLIBI MOXKET
NPUHHMATH y4acTHe B 0OOMEHHBIX mpoueccax 3a 1 yac u 63% — 3a Boe CYTOK
(Yamauchi & Yoneda, 1977) [1593].

Ecin munemwty pasgpobuth, TO €€ ()parMEHThl CHOBa COEJHHANIOTCA
IpYr ¢ APYroM ¢ 00pa3oBaHHEM 4YacTUL, MOJOOHBLIX HCXOAHOH MHLEILIE
[1148]. Ilocne paspyimieHns MMUELIbl BOCCTAHABJIHBAIOTCA 33 HECKOJBKO
MMHYT, IPEUMYIIECTBEHHO 3a c4eT riuapothobHLIX B3auMoaeiicTBui GekoB.

Bblepikka MOJIOKA B T€YEHUE HECKOJbKMX HacOB IIPH HU3KHX TEMIEpa-
TYpax conpoBoxaaerca motepeil Muuewnoi yactu KK®, 3HauMTeNLHOTO KO-
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JMYECTBa f-KazeHHa, B MEHbILCH CTENEHU #-Ka3eHHa, HO, KaK 3TO HH NapafokK-
CaIbHO, MOBBIIIAET CTAOUNBLHOCT MHULE/LIBI MO OTHOIUSHHIO KO BCEM BHIAM
CBEPTHIBAHMA. BHIXOX HacTH f-ka3eHHA U3 MUUEIUILI PH HU3KUX TEMIIEPATY-
pax MoxeT ObITh CBA3aH C ocaabneHneM ruApoPOCHBIX CBA3EH MM AUCCOUMA-
uueit yactn KKd, win ¢ oboumu 31umu akropamu [1149). Mexay Brixoaom
U3 MULIeILIbI f-Ka3erHa U KoiutouaHoro Ca umeercs cBasb (puc 2.3) [1593).
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20 40 60 meopumoe cocmon-
KonnowaHsii kanbyui, nepewueaumi Hue MUYeIApHozo
B pacrsopumoe cocroaHue (EDTA), mr/kr Kanbyus U B-xazeuna

Beixoa u3 muueswn xaseuHa 6GenkoB BO BpeMs XPaHCHHA NPH HU3KHX
TeMIepaTypax HOCHT 0OpaTHMBbIi XapakTep, X0Ta oOpaTHbIii npouecc Tpebyer
IUIMTEJBHOTO BPEMEHH M MACT He 4o kxoHua [1593]. JIna BoccTaHOBIEHHUA
MHHEPAJIBHOrO COCTaBa MHLE/UI MOJIOKa, BhlaepxaHHoro 48 u nmpu 2—4° C,
tpebyerca 18-24 u nmpu 20° C. CHuxenue pH Takoke compoBoxaaercs co-
mobunuzaimeii KK® (puc. 2.4) [402].

PasHopeunBsl faHHble 0 3HaYeHuH pH, npu koropoM KK® nonnoctsio
pacteopacrca: 310 wid pH 5,2-5,3 npu 20-30°C, mwu pH 4,9-5.0 mpu
0-20° C (Davies & White, 1986; Pyne & McGang, 1986). U3 uccnegosauuii
Dalgleish & Law (1989) Beitekaer, yto KK® npu 20° C noaHOCTBIO pacTBoO-
paercs npu pH 5,8. Paznuyus B 3THX JaHHKIX, OYEBHAHO, OOYCIOBIEHB! pa3-
AMYMAMU B METOAMKE HccreaoBanumit [402, 450].

Iocne nonxoro ynanenua KK® B mMuuemiax ocraerca 14-16% ot 06-
mero coaepxxanus Ca, KOTOpbI HaxoxuTcs B (OpME Ka3eHHATa KalbLMs.
1ot Ca MOXHO yJanuTh M3 MULEIUIB TOAKO I0C/]E NOMHOIO PacTBOPEHHA
KK® [402]. Becs Ca, HO He Bech P, ymanserca u3 MULEUIB B H303EKTPH-
4eCKO# TOUKeE.

IMapannensHo ¢ comobmwmmsanueir KK® npu cunxenun pH u3 Muueain
B CbIBOPOTKY BBIXOJAT Ka3zeUHbl B nopaake: f > a > a [402, 1149]. Crenenp
JMCCOLMalMH Ka3eHHOB 3aBUcUT oT pH u Temneparyps! (puc. 2.5) [402].

Iocne pocTHXEHMA MaKCUMyMa CTeNeHb JUCCOLMAUMH KA3eMHOB Ha-
YMHAET CHHIKATLCA M CTAHOBHUTCH PaBHOM HYJIO B H303/IEKTPUIECKOH TOUKE.
B unrepsane pH or 6,8 no 4,8 crenexHs AuCCOLUMAaLMH Ka3eMHOB yBEIHYHBAET-
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c4 C MOHMKEHHEM TeMnepaTypsl oT 35 o 4° C. MakcuMaibHOe KOJTHYECTBO
pacTBopeHHOro KaszeuHa npu 4, 20 u 30° C paBHAETCA COOTBETCTBEHHO OKO-
10 60, 30 u mensie 10% ot ero obuiero coaepxaHus B Mojoke [402].
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44,2uul,754) npu4°C(e),20°C (D) u 30°C (A), 6 3a8ucumo-
cmu om pH [402].
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CreneHp AMCCOLHALMM Pa3IUYHBIX TUIOB Ka3eHMHOB B 3aBUCHMOCTH OT
TEMIEPaTypsl MEHAETCS HEOAMHaKoBO. J[0Ns pacTBOPEHHOIo J6-Ka3eHHa B
unrepsaie pH ot 6,8 110 5,4 He 3aBucur ot pH, HO B GonbLLO# CTeneHH 3aBu-
CHT OT Temniepatypbl: npu 4, 20 u 30° C oHa pasuserca 8, 15 u 20% ot 06-
IIETO COAEPXAaHUS PacTBOPEHHOTo KaseHHa. Ilpu naneHeiinieM CHIDKEHHU
pH no HanpaeneHHIO K M303JIEKTPUYECKOH TOUKE JONA JP-Ka3zeHHa B COAEp-
KaHUM pacTBOPEHHOTO Ka3eHHa Nnpu teMnepatypax 6onbwe 20° C cHkaer-
cd. Jloau HEMHUEIUIAPHBIX Ggi- U f-Ka36MHOB Taioke He 3aBUCAT oT pH B uH-
TepBaiie 6,8-5,4, HO CWIBHO 3aBHCAT OT TEMIIEPATYPhl U COCTaBIAIOT HpH 4,
20 u 30° C cootsetcTBeHHO 8 M 75, 15 u 55, 55 u 25% [402]. CunbHas 3aBU-
CHMOCTB CTEICHH AMCCOLHALMH HHAMBUAYaJIbHBIX Ka3€HHOB OT TEMIEpaTy-
Pphbl CBUAETENBCTBYET O Pa3saMYHU UX CBA3EH B MMIIE/UIAX.

Juccounauna KK®, oyeBuaHO, r1aBHas NPHYHHA BbIXOAA Ka3CHHOB H3
MHUUELT Npu cHibkeHuH pH npu Temneparypax Goapute 20° C. Iopsiuenue
TeMnepaTypsl M pH yBenuuuBaeT coaepixaHue B MOJOKE HOHU3UPOBAHHOIO
Ca, a no6aBieHHe BO/bI, XJIOPUCTOTO HATPHUS, LIUTPATa WIH JPYTHX BEILIECTB,
cnocoOHbIX 0Opa3OBBIBATh XEJATHHIE BHICOKOMOJIEKY/APHLIE COSAMHEHU,
camxaer conepxande Ca u P B munenne [1243].

Beixon KK® 1 ka3enHOB H3 MHUEIUIBI CONPOBOXKAAETCS H3IMEHEHHEM €€
napameTpoB. CreneHb rHApaTalMy MMLEIUIBl HEMHOTO CHIDKAETCS IPH I10-
HwxeHnd pH or 6,6 no 6,0, 3aTeM yBenHUHUBAETCA, C JOCTHKEHHEM MAKCH-
myma nipu pH 5,3-5,4, xorna secs KK® BBIXOAWT H3 MHLE/LIBl M JHCCOLUA-
LMA Ka3€MHOB JOCTUraeT MakcumyMa. OOBACHHTE 3TO MOXHO TEM, YTO BbI-
XOZ Ka3eHHOB U3 MHULE/UIbl YBEIMYHUBAET €€ MOPUCTOCTb, YTO CNOCOOCTBYET
NPOHHKHOBEHHUIO CLIBOPOTKH B MHuemwly. IIpu nanpHeiltneM cHuxenun pH
YMEHBIIAIOTCA CTENEHb AMCCOLMALMH Ka3eHHOB, MOBEPXHOCTHBIH 3apan U
CTeNeHp THIAPATAUHH MHUENIb;, NMOCHEAHAS NOCTUTaeT MHUHHMYMa B H30-
aneKTpu4eckoil Touke kaseuna [402]. YacTuynasa 3aMeHa KaIblMA HATPUEM
npu pH 6,6-6,5 ysennyusaeT ruaparaumio.

ITpu 30° C u pH 5,3 mosBIAIOTCA MEJIKHE MULIENIBL: CYOMULENIbI, BhI-
HIEIIME W3 MHUEII, WIH HOBble MHULEILIbI, 0Opa3zoBaBHIMECS U3 MOKHHYB-
IUHX MHUENy kaseuHoB. Ilactepusanua ceiporo mosoka (74° C, 30c) ne
NpeaoTBpalaeT MUTPALMIO f-Ka3eHHa U3 Mune/sl npu 4° C {1130].

Onucannbre usMenenus 6 cOcCmage Muyenn KaleuHa xapaxmepHol monb-
KO OnR HAMUGHBIX MUYELN; MUYerIbl nocie 6030elicmeus Ha HUX MOROKOC-
8epMubIBAIOUUX SHIUMOB 6edym cebst no-unomy (pasy. 2.5).

2.4. MonokocBepThiBalolLve SH3UMbI

2.4.1. OcHOBHbIe NOHATUSA, HOMEHKNaTypa

B npeapiayiem pasaene Moka3aHo, YTO INIaBHBIM (aKTOPOM YCTOHYHBO-
CTH MHLIE/UT Ka3eHHa ABJISETCA #-Ka3eUH, TOYHee ero ruAapoduibHas 4acTb —
makponentua (MII). Ormennedne or muuenn MII cHuxkaer {-noreHuman
Ka3eHHOBBIX MuLeL1 ¢ MuHyc 10-20 MB no mMunyc 5-7 MB, BeI3bIBaeT note-



52 TJIABA 2

pio Gonbiueli 4acTH rHAPATHOrO CJ0A U JNMKBUIAHPYET BOPCHCTHIH BHELIHHH
CIOH MHIEL, 00yCIOBAHBAIOIMI NPOCTPAHCTBEHHYIO CTAOHMIBHOCTH CHC-
Temnl [326]. 3apan cHuXaeTca NPONOPUHOHATHHO KOJUYECTBY I'MAPOIU30-
BaHHOTO J-KazenHa. MHLEIUIBI, OT KOTOPHIX OTILEIUIEH [JIMKOMaKpOENTH A,
Ha3bIBAIOT NAPAKAIEUHOBHIMU, HIIN NAPAKAZEUHOM.

2.4. Homenxnamypa u ucmounuKku moja0Kocéepmolearowmqux snzumoe [313]

Ha3zsanue Hazsaune (MK®)* JIpyrue uazpanus Hcrounnxkn
Iencun Ilerccun A Iencun I1 X BayHele, LUBIT-
(EC3.4.23.1) JIATA, CBHHBH
(EC 3.4.23.3) Hencis B
XuMo3HH XHUMO3UH Penuun Ksaunsie
(EC3.4.23.4)
M. miehei Pennunaza (Novo), Xa- |Mucor miehei
OTEHHA32 nunasa (Chr. Hansen),
?{;IMP) (EC34.23.6) ®pomaza (Wallerstein),
Mapsum (Miles)
M. pusillus npo- Emnopasa (Dairyland), |Mucor pusillus
TeuHasa (MPP) (EC 3.4.23.6) Meiito (Meito Sango), |var. Lindt
Hoypu (Vitex)
E. parasitica Cynapeu (Pfizer) Cyp  |Endothia
NpoTEHHAa3a (EC 3.4.23.6) Kypz parasitica
(EPP)

* MK® — MexnyHapoaHas wiaccu(puKalHa JH3HMOB ((CpMEHTOB).
** ["aCTPHUKCHH OT/IMYAETCA OT APYTHX MENCHHOB H XMMO3HHA, TOITOMY OH MOMeELIEH

B OTJEJBHYIO [pyTINy.

Walstra et al. cuuralor, YTO Napaka3eHHOBas MMUE/UIA NPH KOMHATHOMH
Temneparype ¥ pH 6,0-6,7 conepxut npumepro 1,4 r Bozipl Ha r Oeiika, B TOM
yucne cBsa3aHHOM — MeHee 0,2 r Ha | r. OcTranbHas Biara NpocTo BIMTaHA
MHLCIUION ¥ yIEpXHMBAcTCA B Hel 33 CYET MPOCTPAHCTBEHHOTO PACIIONOKEHUA
MOJIEKYN WIH YacTHI 6enka, 3aBucsiuero ot Temneparyps u pH [1148]. Tlpu
3TOM KOJMYECTBO CBA3aHHOH Napaxa3eMHOBOH MHLEIUIOH BOABI IO CpaBHe-
HHIO C HCXOOHOM MHIEIONH CHIKAETCS HE3HAYMTENbHO (mpumepHo Ha 3%),
YTO MOBHILIAET PONb MOTEpU OONbIIEH YacTH 3apsia H MPOCTPAHCTBEHHOM
YCTOHYHMBOCTH, CBA3AHHEIX C oTinervienneM MII, B necrabunnzanuyu MULIEIUTRL
[pH CHIYYKHOM CBEpPTHIBAHUM, IO CPABHEHMIO C IIOTEpEi 4acTH IMAPaTHOIO
cnos. ORHAKO, 10 APYTHM NaHHBIM, ¥ HATUBHbLIE, H NapaKa3eHHOBbIE MHLIEI-
Ibl coaepxar Oonblie BOJABI, a Mapaka3eMHOBas MHUELIAa COUCPKHT BOJbI
npuMmepHo Ha 30% Menbine, yeM HaTuBHaA (puc. 2.2 [1175]). [lockonsKy cuu-
KEHHE 3apafa M BEIMYMHBI TMAPATHOIO CIOA B Napaka3eHHOBOH MHLENIE
BBI3BIBAIOTCA OJJHMM H TeM xe hakropoM — otuiervienneM MII or s¢-kaseuna, —
BTOpBIE JaHHbIE MOXKHO CYHTaTh GoJlee TOUHBIMH.
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[Tapaka3eMHOBBIE MHLEILIbI, B OTIINYME OT HATHBHBIX, He TepaloT KK®
H Ka3eHHOB NpH HU3KUX TeMINepaTypax u cHuwxkennu pH no onpeaenexsoro
yPOBHA BO Bpems BblpaboTku chipa [326, 1148, 1149, 1593, 1778]. 3ro
obecrieuuBaeT GIH3KOE POACTBO CTPYKTYPHI HATHBHOH M Iapaka3eMHOBOWH
MHLIEJUI ¥ CaMOr0 Chipa, N03BOJIAET II0/1y4YaTh BLICOKHH BbIXOJ Chipa. Omo
OOHO U3 GANCHEUWUX OMAUNUL CHIMYIHCHBIX CLIPOG OM KUCIOMONOYHDIX.

I'uaponu3oBaTh J-ka3enH ¢ ormernendeM MII Moryr MHorue nporeo-
auTHYecKHe dH3MMbL OLHaKo JeHCTBHE [IPOTEONUTUYECKHX JH3UMOB HE Orpa-
HUYMBAETCA OTAeNEHHEM OT Muuesuisl MI1; oHH paciiensioT Oenky MOJIoKa U
[0 APYTHM CBSA3AM, YTO NPHBOJMT K Pa3pyMICHHIO TPEXMEPHOH CTPYKTYpb! H
HEBO3MOMHOCTH IIOJIy4EHHs CIYCTKa Y Chlpa WIM K CHHIKCHHMIO BbIXOAA M
NOABJICHHIO NOPOKOB OPraHOJNENTHYECKHX NOKa3aTee NpoayKra, B 4aCTHO-
cTH ropeyn. Taxk, TpUNCHH GbIcTpO 06pa3yeT CrycTok, HO MOYTH Tak e Obl-
CTpO M pacTBopseT ero. Jiis chlpojienis MPHroAHEl SH3UMBI, GLICTPO pa3phl-
BAIOLIME CBA3b MEXAY rvapooOHOM U ruApodUIBHON YacTAMM JP-KazeHHa
(Penjos-MeTig) M HE OKasbIBAIOILME OTPHLATENLHOrO BIMAHUA Ha BBIXOA U
OpraHOJCHTHYECKHE II0KA3aTENH CHIPOB. DH3UMBI, YIOBJETBOPAIOLIHE STHM
TpeOOBaHHMAM, HA3BIBAIOTCH «MONOKOCEEPMBIGAIOWUMY (EPMEHMAMU», XOTA
coBO «(hEPMEHTHI» HE COBCEM YIOGHO, MOCKONBKY Ha (paHILY3CKOM M aHr-
JMACKOM A3bIKAX OHO O3HAYAET «3aKBACKa», «IPONOKH» WM IJIaroi «opo-
IUTb». PEPMEHTHI B HAILEM [IOHUMAHHH 32 pyOe)OM Ha3bIBAIOTCA SH3UMAMH.

IepeyeHb HalIEAWMX AOCTATOYHO LWIXPOKOE NMPHMMEHEHUE B CHIPOAEIHH
MOJIOKOCBEPTLIBAIOLIMX JH3UMOB npHBeAeH B Tabu. 2.4. MonokocBeptsi-
BAIOIIMHA SH3UM, NOMHHHUPYIOILHMI B YSTBEPTOM OTJENE JKEeJIYyAKa TEIAT B BO3-
pacte g0 14 aHEH, A0 HEJABHETO BPEMEHM 3aHMMaJl FOCIIOACTBYIOIIEE MOJO0-
KeHue B chipofenud. OH MOMyYH HA3BAHHE «XUMO3UH» OT IPEYECKOro CJIo-
Ba «chyme», o3Hauaolero «xeayno4yHslid cok». Ha aurnuiickoM s3bike ero
Ha3bIBAIOT «peHHuH» (OT «peHHeT» — chluyr). MexayHapoJHas HOMEHKJa-
TYpa JH3UMOB PEKOMEHJYET [UI1 HEro Ha3BaHHE «XMMO3MH», MOTOMY 4YTO
PEHHHUH JIETKO CIIyTaTh C HA3BAHHEM APYroro SH3uMa — «PeHHH», o0pa3ylo-
1§erocs B NOYKax.

B xoMMepyeckuX SKCTPAaKTaX H3 ChiMyTOB MOJIOAHSAKA MIIEKOMUTAIOIIHX,
HMEHYEMBIX «CHIYYICHBIM (hepMeHmOoM», WIH, YTO NPABHIILHEE, «CHIYYICHbIM
NOpoOwWKOM», KDOME XMMO3HHA COIEPMKATCA APYTHE SH3UMBI, IJIaBHBIM 00pa-
30M HencHHbl. B aHrauiickoM A3blKe 3TH IpenapaTsl Ha3BIBAIOT «peHHem». B
COOTBETCTBHH C TEXHHYCECKHMH YCIIOBMAMH JIONA MOJIOKOCBEPTHIBAIOLIEH aK-
TUBHOCTH CbIYY)KHOrO MOPOIIKA 33 CYET IIENICHMHOB HE NOJKHA IpEBbIIATDH
30% ot ero obuieli MOJIOKOCBEPTHIBAIOILEH AaKTMBHOCTH. [0/ XMMO3HHA B
3KCTPAKTaX M3 ChIYyra yMEHbILAETCA C BO3PACTOM: B JKCTPAKTaX CHIYYTOB KO-
POBBI €I COAEPHKHTCS B CEMb Pa3 MEHBILE, YEM B IKCTpaKTax CbI4yroB TEJIAT.

B cBA3M ¢ HEAOCTATKOM ChIYY)KHOTO MOPOLIKA B CHIPOJENIMHM HayaiH
UIMPOKO NPUMEHATH JPYrHE Npenapartbl, KOTOpPble MOXKHO pa3JeluTh Ha ABe
TPYNIIbL: NENCUHbL — HCEAYOOUHbIE NPOMeassl KBAUYHBIX K HEKOTOPAIX APYTHX
KHUBOTHBIX — H KuUCAble npomeasbl MUKpoOHanbHOro npoucxoxaenus. W3
nepBoii rpynnbl HauboJblIee pacpOCTPAHEHHE TOYYHIM TOBKHA, CBUHOM
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M KypMHblif nencuHsl. [IemcHHbl yaine BCEro HCMONAL3YIOT B BHIE cMecei
JpYT € APYIOM WIH C ChI4YXHbIM MOpowIKoM. M3 MukpoOHanbHbIX MOJIOKOC-
BEPTHIBAIOIIMX SH3HMOB NOJYHMIH JOCTATOYHO LIMPOKOE IPHMMEHEHHE TONb-
ko HekoTtopeie nporeasst (MMP, MPP u EPP), ob6pa3yemsie ulecHEBbIMH
rpubamu (1abu. 2.4).

Bce Gonee mmMpoxoe NpHUMEHEHHE MOJIYYalOT NpenapaTbl peKOMOUHAHT-
HOT'O XHMO3HHA, [OJYYaeMble ¢ NOMOUIBI0 MHUKPOOPraHH3MOB. XHMHYECKHA
COCTaB, CTENEHb UCIIONB30BaHUsA Genka ¥ KHUpa MOJIOKA, OpraHoJIeNTHYECKHEe
MOKa3aTeNy CHIPOB, BhIpabaThiBaeMBbIX C IpenaparaMu OOLIYHOTO M MHMKPOOH-
ansHoro XumMo3uHa u3 Kluyveromyces lactis, E. coli u Asp. niger var. awamori,
niaeHTvus! [47, 94, 599].

MonOKOCBEPTHIBAIOIINE JH3HMbI B MEXIYHApOIHOH KIacCHPUKALHH
3H3MMOB NomeuieHsl B oaHy rpynny EC 3.4.23, xora niecHeBble mpOTEa3sl
CHJBHO OTJIMYAIOTCA OT MOJIOKOCBEPTHIBAIOLIKX 3H3UMOB JHBOTHOTO IPOUC-
XOXKAEHHUA 10 cneuudHyHOCTH M cTpykType [313, 326].

2.4.2. CeoiicTBa MO/IOKOCBEPThLIBAIOWMNX IH3UMOB

Bce MOJIOKOCBEPTHIBAIOLIME SH3UMBI, JOCTATOYHO LIHPOKO HCIOJb3yEMbLIE
B CBHIPOENMH, MPUHALIENKAT K KUC/IBIM NPOTEa3’aM, NpPOABIAIOLIMM MAaKCH-
ManbHyI0O aKTHMBHOCTb B KHCIO# cpese. OHM XapaKTepU3yIOTCA BBICOKHM CO-
JepxaHHueM AUKapOOHOBBIX aMUHOKHMCIOT, HM3KMM COJEPXKAHHEM OCHOBHBIX
amuHoxuciot [313]. Mix elle Ha3bIBAIOT acIaparMHOBBIMM 1IPOTEA3aMU, IOTOMY
YTO B MX aKTUBHOM LIEHTpe MMEIOTCA JBa OCTaTKa acnaprtata [326]. Kucnele
npoteassl cofepxar 325-360 aMHHOKKUCIIOTHBIX OCTaTKOB; MOJICKY/IIpHAs Mac-
ca ux Haxoautes B npexenax 33000-38000. MonekysapHble Macchl FTOBSKBETO
XMMO3MHA M CBHHOTO nencuHa pasubl 35600 u 34600 cooTBETCTBEHHO.

MOoJI0KOCBEPTHIBAIOIIHE JH3UMBI HKHBOTHOTO [IPOMCXOMICHUS BBHIIE/LAIOT-
¢4 B BHAE [pOQEPMEHTOB, KOTOpPbi€ NPEBPALUAIOTCA B aKTHBHBIC JH3MMBI
IMyTeM OTIIenNeH!s oT N-TepMHHANLHOTO KOHIa MHTHOUTOpA, COJEPXKAIIEro
0K0JIO 45 aMHUHOKHCIOTHBIX OCTaTKOB. IlnecHeBbie KHC/ble MpoTeass oOpa-
3y10TCS B aKTHBHO# (popme [326, 1277]. AxTuBu3auuIo NIpodepMEHTOB HHH-
LIUHMPYIOT BOAOPOAHBIE HOHK [213]. AkTHBU3AIMSA —~ NPOLIECC AaBTOKATAIUTH-
yeckuii, npotexaer npu pH 2,0-4,6. Ha MonouHble 3aBOABI Npenaparhl Mo-
JIOKOCBEPTHIBAIOMIMX JH3WMOB IOCTYNAlOT B akTuBHOH ¢opme H
KOHLIEHTPHPOBAHHOM BHJE.

B npupose Her 3H3MMOB, KaTIH3MPYIOMIMX Pa3phiB TOJBKO CBA3H
den gs-MeTjp6 B H#-Ka3zeHHe, HO MOJIOKOCBEPTBIBAIOLIME D>H3UMBI JOJIDKHBL
PAacCIICIUIATh 3Ty CBA3b BO MHOro pa3 GhicTpee, 4eM JpyrHe CBA3M B IIPOTEH-
Hax MOJIOKA, TaK KaK BECh 56-Ka3eHH JOJDKEH OBITh FHAPOIM30OBAH MOJIOKOC-
BEPTHIBAIOLIMMM SH3MMaMH BO BpeMs BhIPaOOTKH ChIpa, MHaYe HE NPOH30ii-
JET KOary/slus Ka3eMHa WK 3HaYMTENIbHasd 4acTh Ka3eHHa OCTAHETCH B Chl-
Bopotke. Jlio6as Apyrad npoTEONMTHYECKas AKTHBHOCTb MOJIOKOCBEPTHI-
BaIOLIMX DH3HMOB BO BpeMsA BbIPabOTKH Chipa HeXenaTeslbHa, TaKk Kak pac-
TBOPUMBIE [IPORYKTHI [IPOTEOIH3a OCTAIOTCA B CHIBOPOTKE, YTO CHHXKAET BHI-
Xon ceipa. [To-BHAMMOMY, TepAETCA IUIA CHIPA M MaKPOIENTHH, OTAEIACMBIH
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OT Jf-Ka3edHa B Pe3yNbTaTe IMAPONN3A MOJOKOCBEPTHIBAIOIUMH SH3IHMaMH,
HO C 3TMM HYXKHO MHPHUTHCA, TaK Kak 6e3 ruipoau3a J-ka3eHHa ChIMYKHbII
chIp BhIpaboTaTh HEJNb3A.

Cnoco6GHOCTE ObICTPO rHAPOJIN3OBATD #-Ka3eHH — obLiee CBOHCTBO MO-
JIOKOCBEPTHIBAIOIIMX JIH3UMOB, NPUMEHAEMBIX B CHIDOAETHH, — Ha3bIBAIOT
MONOKOC8epmblealoujeli akmueHOCMbi0, B OTIHYHE OT CIIOCOGHOCTH paciien-
JSTh Apyrue cBA3H B Genkax, monyuyuBlLueil Ha3BaHHe ofeill npomeorumu-
yeckoti axmusnocmu. O0UIas NPOTEOJHTHYECKAS AKTHBHOCTh MOJNOKOCBED-
THIBAIOLIMX DH3MMOB [10 OTHOIIEHUIO K MOJIOKOCBEPThIBAIOLIEH 0/KHA ObITH
Kak MOXHO §oJlee HH3KOiA.

OnHa 4acTh KPUCTALIMYECKOTO XHMO3HHA MOXKET CBEPHYTb 72 MJIH. 4ac-
Teit Monoka mpu 35° C [221, 1358]. XuMO3MH ruaponusyeT B J¢-KaszeHHe
cBa3b DeH gs-MeT g6 B 200 pa3 GricTpee, ueM aApyrue cBsa3u. 1o obycioBine-
HO COCTaBOM M MOC/IEAOBATENLHOCTHIO PACIIONOKEHHBIX PAAOM C HEl aMUHO-
kHcoT [326]. s2-KaszeuHb! xeHCKOTO H CBUHOIO MOJIOKa BOOOILE HE COAEPXKAT
3T0ii CBA3M, HO 00a rHAPONU3YIOTCA FOBAKBUM XHMO3HHOM, XOTA M MEIJICH-
Hee, YEM #-Ka3eHH KOpOBbero Mosoka. [lo ganuwiM Foltman c coasr., ross-
*uil XMMO3HH CBEpPTHIBAET KOPOBbE MOJIOKO B [Ba pa3a GbiCTpee, 4eM CBUHOE,
a CBMHO# XMMO3MH CBEPTHIBAET CBHHOE MOJIOKO B LIECTh pa3 ObicTpee, uem
xoposbe [313].

Mon0KOCBEPTHIBAIOIHE 3H3MMBI CYIIECTBEHHO Pa3IMYalOTCs N0 OTHO-
weHHio obliei NpoTeoNMTHYECKOH aKTHBHOCTH K MOJIOKOCBEpThIBaiouUleH
{313]. Ilpu onrumansroM ana kaxnporo ¢epmenta pH u paBHO# Monokoc-
BEpPTHIBAIOLIEH aKTUBHOCTH COOTHOLIEHHE 001Ieii NPOTEOIUTHYECKOH# aKTHB-
HOCTH (10 reMoro0HHy) roBXbero XUMO3HHA, FOBKLETO H CBHHOTO IIEI-
cHHa coctaBuno 1:3:6 [313]. Ha puc. 2.6 nokxazaH ruaponu3 Ka3eMHa HEKO-
TOPLIMH MOJIOKOCBEPThHIBAIOUIMMH npenapatamu npu pH 5,5, 6nuzkom k pH
CO3pEBAIOLIMX CHIPOB U COJEPXKUMOMY XKENYAKA TEJIAT B MONOYHLIA NEpHOA
[1358]. Hecneuuduuecknit nporeonus (M36bITOYHBIH 110 OTHOWIEHMIO K XH-
MO3MHY) nociie 3-4acoBoii HHKy6auuu cocTaBwi Juis cBUHOro nencuna 0,275 mr,
s rossokeero — 0,10 Mr, s cMecH XMMO3MH + rormkuit nencul — 0,05 mr,
yto coorBercTBOBaNO §7,9; 30 u 12% k nporeonu3y moA ASHCTBHEM XUMO-
3uHa. XuMo3uH o0safaer camoit HU3KO# 06lle# MPOTEONUTHYECKOH aKTHB-
HOCTBIO II0 OTHOLIEHHIO K MOJIOKOCBEPThIBAIOIIEH aKTHBHOCTH.

Xapakrep nporeonn3a B pe3yIbTaTeé COBMECTHOIO JACHCTBHA MOJIOKOC-
BEPTHIBAIONIMX JH3UMOB U Lc. lactis subsp. lactis 3aBHCHT OT BHJa dH3UMA:
€clii COfiepXKaHHe pacTBOPHMOro Oenka, NenTHAOB ¥ CBOOOAHBIX AMUHOKHC-
70T B 00€3)KMPEHHOM MOJIOKE C CBIYXKHEIM IIOPOLIKOM ITOCJIEe POCTa MOJIOY-
HOr'0 JIaKTOKOKKa NpUHATH 32 100%, TO OHO OyZeT paBHO COOTBETCTBEHHO: B
MOJIOKE €O CBHMHBIM nencuHoM 41.1; 105,5; 22,8%; ¢ KypHHBIM NENCHHOM
45,2; 125 u 17,7% [1221]. Ilpu 3aMeHe ChIMY’KHOTO NOPOLIKA MENCHHAMH
coAepkaHHe PacTBOPUMEIX 6enkoB M CBOGOIHEIX aMUHOKHCIIOT B pe3YJIbTaTe
KOOIIEPaTHBHOTO HMPOTEONH3a YMEHbLUMIOCH, 3 COAEPKaHUE NENTHIOB yBe-
suuunock. [TosBIeHNE ropeus B ChIpax CBA3aHO C HAKOIUICHHEM B HHX CHe-
urUIECKHX NENTHAOB.
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Puc. 2.6. Cpasnumenvhuie Oannvle no 2udpoausy kaszeuna npu pH 5,5
(I — pennun; 2 — pennun + bviuuii nencun (1:1); 3 — 6oivuii nencun;
4 — pennun + ceunoti nencun (1:1); 5 — ceunotl nencun)

Cnenyer ormeruts Oonee BHICOKYIO OOILYIO IPOTEONUTHYECKYIO aK-
THBHOCTH NPOMBILUICHHBIX MPENapaToB ChIYY>KHOTO NOPOILKA [0 CPABHEHHUIO
€ KPHCTA/UIMYECKHM XMMO3UHOM (pHc. 2.7), uTO 00YyCNOBJIEHO Hanu4YueM B
HEpBLIX HE TONBKO XHMO3MHA, HO U MENcHHOB. Iloche paclieruieHus -Ka-
3eMHa M CBEPTHIBAHHA MOJOKa KPUCTALUIMYECKHM XMMO3HHOM COJEpKaHHE
MPOAYKTOB MPOTEONH3a NMPaKTHYECKH HE YBEIUYHBACTCA, TOrJa KaK IIPH MC-
NONB30BaHUH CHIYY)XHOTO NOPOIIKA MX HAKOIUIEHHE MAET MHTEHCHBHEE [0
CBEPTHIBAHUA U IPOAOJDKAETCA [IOCIE CBEPTHIBAHUA.

Bonee Hu3kas oOljas NPOTEONMTHUYECKAs AKTUBHOCTH XHMO3MHA IO
CPaBHEHHUIO C IIEIICHHAMK HMEET BaXKHOe (PU3HONOrHYecKoe 3Ha4YeHHE, I10-
CKOJIbKY HOBOPOXACHHbIE B IIEPBbIii NIEpUOJ )KH3HH HE HMEIOT COOCTBEHHBIX
3aIMTHBIX CUCTEM M HY)XAAIOTCA B HATHBHBIX HMMYHOTIOOYJIMHAX MOJIO3UBA
JUIA 331HTHI OT MHekuuid [313].

I'upponus Apyrux, 4eM Je-Ka3eHH, Ka3eHMHOB MOJIOKOCBEPTHIBAIOLIUMH
3H3MMaMH IIPOTEKAET BO BpeMA CO3peBaHMsA ChIpoB. MCKmouyeHHeM ABIAIOTCA
TBEPAbIE CHIPHI C BRICOKUMH TemnepaTypamiu Il HarpeBaHus u c miaBiIeHHEM
CHIPHOiT Macchl, BO BpeMs BhIpaOOTKM KOTOPhIX MOJIOKOCBEPTHIBAIOLIHE HH-
3UMBl MOJHOCTBIO MM YAaCTHYHO pa3pylialoTcs. Y4YacTHe MOJIOKOCBEPTHI-
BaIOUIMX DH3UMOB B IIPOTEOM3E BO BPEMs CO3PEBaHUA Chipa HEOOXOAUMO
Juia opMHMPOBaHMA OPraHOJIENTHYECKUX NOKa3aTeleH CO3PEBAIOLIMX ChIPOB,
HO KOJIMYECTBEHHBIE W/IWIH Ka4EeCTBEHHbIE OTKJIOHEHHS OT HOPMaJbHOIO XO-
Jia MPOTEONU3a BHI3BIBAIOT MOPOKH BKyca M KoHcucTeHuuH. [lox HopMaib-
HBIM IIPOTEOJIM30OM B CHIPOJEIMH MOHUMAIOT NPOTEONH3 NOA ACHCTBUEM XM-
MO3HHa [IPH XapaKTEPHBIX UIA CHIPa YCJIOBUAX.
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Puc. 2.7. Hsmenenue codepxcanus nebenkosozo azoma 8 MonoKe noo oeticm-
sueM ColuyxicHO20 nopoulka gupmer «Xancen» (1) u kpucmanuue-
cxo20 xumosuna (2) [1429]

Bonee BricoKas o0las MPOTEOJNTHYECKAs AKTHBHOCTb MOJIOKOCBEPThI-
BAIOIIMX JH3UMOB IO CPAaBHEHMIO C XMMO3HHOM, KaK HpaBMJIO, OKa3bIBacT
OTPHLATEJLHOE BAMAHUE Ha KAYECTBO CHIPOB, OCOOEHHO C IUIMTEILHBIMH
cpokamMH co3peBanusi. HampuMep, nOTepH MOJOYHOTO XHPA C ChIBOPOTKOH
ObLIH BbILIE, 8 IVIOTHOCTb CTYCTKA H Ka4eCTBO Chipa YUemnep HWKe NMpH MC-
[01630BaHHH 1JIA CBEPTHIBAHMA MOJOKA IENCHHa BMECTO XMMO3HHa [313].
OznHako CHIpHI, BhIpabaThIBaeMble C KPUCTAIMYECKUM XHMO3MHOM, UMEIOT
MeHee BRIPRKEHHBIH BKYC M MEJUIEHHEe CO3pEBAlOT, O CPAaBHEHHMIO C ChIpa-
MH, BbIpA6aTHIBAEMBIMHI H3 3TOrO e MOJIOKA U MO 3TOH e TeXHONOIUH, HO C
CBIYYXHBIM TopolkoM. CliefoBaTeNIbHO, 061as NPOTEOIHTHYECKAS AKTHB-
HOCTb MOJIOKOCBEPTHIBAIOIMX JH3UMOB B OINPEAENICHHOM CTerneHH HeobXo-
JUMa 11 NIONY4eHHS ChIPOB BHICOKOT'O Ka4€CTBa.

XHMO3MH B PaCTBOpE aTaKkyeT O- U - Ka3eHHbl, XOTA OHH HE HMEIOT CBA-
3u ®en-Mer [213]. [lepBuunblif YIacTOK pacuieruieHUs f-Ka3eHHa JEXKUT HA
y4actke cBaseit 189—193. Obpasyroluuiics B pe3yisTaTe paspsisa CBA3H ¢par-
ment 1-189 HaspiBator -1 kazemnom. Jlaee B pesynpTaTe paspblBa CBS3H
166-167 wm 164—-165 obpasyerca f-11 xazeun, paspnie cBa3u 139-140 naer
S-1II kazeun. IlenTuasl 06pa3yroTcs MMEHHO B 3TOif [IOC/EI0BATEILHOCTH, YTO
MOXeT ObITE OOYCIOBIEHO Pa3IHYHOM CKOPOCTBIO aTaKd YKa3aHHEIX CBA3eil
WIH U3MEHEeHUAMH KoH(popMaumy S-ka3eHHa B npolecce ruaponusa. B ceipax
XUMO3UH U NENCUH He AMAaKylom B-KaseuH, 4To MOKeT ObITh CBA3AHO C HU3KOH
aKTUBHOCTBIO BOJbI HIH UMMOOMIH30BAHHBIM COCTOAHHEM f-kasenna [213].

ATaka XMMO3HHOM 0-Ka3cHHOB HANpaBjeHa Ha CBA3H, BIIIOYAIONIME
¢enunananuH win jeiinu. Ilepuunas ataka Ha o-Ka3eMH HampaBieHa Ha
cBa3u DeHyy-DeHys i DeHy,-Ban,s ¢ o6pasopanneM nenruaa a)-1 kazeuna.
JaneHeimii 1poTeoan3 MOXET UATH B PaCTBOPE M ChIpE C NOCIEAOBATENb-
HbiM oOpazoBanuem nentumos IL, III, IV u tak g0 XX. [lox peficTBHEM XH-
MO3HHA ¥ CBUHOIO IIENCHHA H3 O,-KaseuHa obpa3syerca ag -1 nentun, Ho >ToT
HenTuA Aaee pacileuiieTcs ToNbKo XHuMo3uHoM [1176].
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Fupponus a- 1 f-Ka3eHHOB MAET ¢ ropas3no Gonee HU3KOH CKOPOCTHIO,
9eM Je-KazeuHa, HO Glarojiaps JUIMTENLHOCTH CO3PEBAHHUS H y4acTUs [IPOTE0-
JIMTHYECKUX FH3UMOB MHKPOGJIOpHI 3aKBACKH K KOHLLY CO3PEBaHHA Oy -Ka3eHH
¥ yacTh f-kaszeuHa OniBaioT pacueriensl [213]. [lenruasl, monyyaroumecs B
pe3ylbTaTe FMAPOM3a Ka3eMHOB MOJOKOCBEPTHIBAIOLMMHU SH3uMaMH, Golee
JOCTYNHBI, YeM HCXOJHBIA Ka3euH, i MPOTEOIHTHYECKUX SH3UMOB MOJIOY-
HOKHMCJIOH MHKpO(MIOpbI, KOTOpbIE MIPalOT IJIABHYI0 POJb B CO3PEBaHHH
TBEPABIX CHIPOB. Ywacmue @ cospeeanuu, m. e. 8 hopmuposanuu xapaxmep-
HbIX ONAL CoIPO8 OP2AHONENMUYECKUX noKasamenel, — 6mopas QynKyus Mono-
KOCBEpMbIBAIOWUX 3HIUMOS 8 CHIPOOENUU.

13 MONOKOCBEPTHIBAIOWIMX IH3HMOB [0 OOILEH NPOTEONUTHUECKOMH aK-
TMBHOCTH GJIF)KEe BCEro K XHMO3UHY CTOMT I'OBSKHI NENCHH, CBUHOMH NETICUH
obnanaer Gonee BHICOKOI OOILEH NMPOTEONIUTHYECKOH aKTUBHOCTHIO; HaHMe-
Hee MPUroAeH I ChIpoJeNnna KypHHbIH nencud [326]. OaHako mo Apyrum
JaHHBIM, O€NIbIH pacconbHbIi Chip, BHIPaOOTaHHBIH C LBILIAYEUM NENCHHOM
HJIH €r0 CMECHIO C PEHHETOM, HUYEM HE OTIHYAIMCH OT KOHTPOJbHbIX, Bhl-
paboTaHHBIX TONBKO C PEHHETOM, KpOMe Goliee BLICOKOTO COREPKAHUA CYXUX
peltecTB U o0mero asora [1121].

IInecneBsle npoTeassl Mo 001e#H NPOTEOMMTHIECKOH AKTUBHOCTH OTJIH-
Yal0TCA OT XMMO3HMHA M IOBSXBErO IIENICHHA, YTO OTPULATEILHO BIUAET Ha
KOHCHCTEHLIHIO CBIPOB, BRIPAGATHIBACMBIX C HX Y4aCTHEM, OCTAB/IAA €¢ IIPUEM-
neMoit 1ia norpebutens. CpaBHeHHE NIPOTEONUTHYECKOH aKTHUBHOCTH $po-
Ma3bl H ChI4YKHOTO TIOpOLIKa 110Ka3aHO Ha pHc. 2.8 (no marepuanam ¢pHpMsl
«'ncr-bpoxanec»). KonnuecTseHHnle pa3nuuusa B NPOTEONUTHYECKON ax-
THBHOCTH, OLIEHHBAcMO#i 10 OTHOILEHUIO HebenkoBoro a3ora K obuieMy co-
JepKaHHIO a30Ta Ka3eMHa, MEXIYy PeHHETOM H (poMa3oit He3HAUUTENBHBI.
Opnako maxke Takue pasiM4usd MOrYT CKa3aThCA Ha BBRIXOJE Chlpa M JKOHO-
MHMYHOCTH NPHMEHEHUA (poMa3bl, KPOME TOrO, OHH MOTYT OTIMYAThCA IIO
CIeKTpy o6pa3yeMbIX IPOAYKTOB TMAPOJIH3A.
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Puc. 2.8. Ilpomeonumuyeckas akmusnocme pernema u gypomasvl
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BONBIMHCTBO aBTOPOB OLEHMBAIOT MOJOKOCBEPTAHIBAIOIIME SH3HMBL IO
NpOAODKMTEILHOCTH CBEPTHIBAHMA MOJOKA M TEXHOJOTHYECKMM CBOWCTBaM
CTYCTKa, T. €. 10 Haubosee BXKHEIM JUIA CHIPOAENMS Noka3atelaM. ONHAKO Chl-
YY)XHOE CBEPTHIBAHHE MOJIOKA COCTOMT M3 ABYX (a3, a MOJIOKOCBEpTHIBAIOLINE
9H3UMBI IPMHUMAIOT Y4ACTHE TOJILKO B NepBoit dase. 3aBUCHMOCTU MEXRY TIPO-
HeccamMy B 3THX (pazax M YCJIOBHAMH Cpelbl AAICKO HEOAMHAKOBhL [loatomy
Pe3YJILTAThI OMNBLITOB HA MOJIOKE 3aBHUCAT OT CBOWCTB HE TOJBKO MOJIOKOCBEPTHI-
BAIOLMX SH3HMOB, HO H MOJIOKA, H XapaKTEPH3yIOT CHCTEMY MOJIOKO-9H3HM.

MHOrHe aBTOpHI IPH H3Y4EHHH CHIMY)KHOM CBEPTHIBAEMOCTH MOJIOKA HC-
NOJNB3YIOT NPOMBILLIEHHBIE IIpenapaThl MOJIOKOCBEPTHIBAIOMHX JH3UMOB, fAB-
JIOLIMXCA CMECBIO DH3UMOB, KOJIMYECTBEHHBI H Ka4ECTBEHHEBIH COCTaB KOTO-
PBIX MOKET OTIIMYAThCA OT HAPTHUM K NapTHH. B 3TOM cifyyae pe3yabTaTsl OIbI-
TOB XapaKTEPU3YIOT HE SH3HM, 8 KOHKPETHYIO NIapTHIO €ro [penapara.

W, HakoHen, (H3UKO-XUMUYECKHE (GAKTOpPhl BIMAIOT KaK HA CKOPOCTH
KaTaIM3HPYEMOH peakuMH, TaK U Ha CTaGHIBHOCTb CaMOro 3H3UMa, PHYEM
XapaKTep 3TOTO BIHAHHA Ha KaXIbIHA IPOLIECC pa3iM4yaeTcs AjA pasHbIX 3H-
3uMoB. IIpoTeonuTHyeckas akTHBHOCTh 3H3MMOB B ChHIpaX MOXET CYILIECT-
BEHHO OTJIHMYaTbCHA OT X aKTUBHOCTH B XKHIKHMX cpeaX. Tak, ChIpel U3 MO-
J0Ka, CBEPHYTOTO CBUHBIM NETNICHHOM, HMEIOT YJOBJICTBOPUTEIbHBIE XapaK-
TEPHCTHKH, [IOTOMY 4TO CBHHOH DH3UM IIOYTH MOJHOCTHH) HHAKTUBHPYEICA
BO BpeMs BRIPaOOTKH CHIPOB, ¥ €ro BhICOKas 001ias mpoTeoNMTHUECKas aK-
THBHOCTb B ChIpax He peanusyercs [1176].

CreneHp y4acTisi MOJIOKOCBEPTHIBAIOLIMX SH3UMOB B CO3PEBAHUH 3aBHCHT
OT TOTO, CKOJILKO MX OCTaeTcA B chipe. KONMHYEeCTBO XHMO3HHA, OCTAIOIIETOC B
ChIpE, YBENHYMBAETCA NIPH CHIDKEHUH PH CHIBOPOTKH M CHIPHO¥M Macchl.

OntuManeneii pH ans obiedl mpoTeonuTHYECKOH aKTHBHOCTH IIPH
NPOYMX OJMHAKOBBIX YCIOBMSIX PaBHAETCA JUIA NENCHHOB 2, 1A raCTPHKCH-
Ha — NIpUMEpHO 3, XUMO3HHA — 3—4, IUIecHeBrIX npoTeuHas — 3—4 [313]. Otn
3Ha4YEHHA CYIIECTBEHHO OTIMYAlOTCH OT MHTEpBanoB pH, xapakrepHbix mns
NPOM3BOACTBA CHLIPOB, YTO B OIPEACNICHHOM CTENEHN CHMXKAeT OTPHLATE/b-
HOE BJIMAHHME HAa Ka4ECTBO ChIPOB MOBBIIICHHOH, IO CPaBHEHUIO C XUMO3H-
HOM, ofIeil MPOTEONHTHYECKOH AKTHBHOCTH KUCIBIX INPOTEHHA3, HpHMeE-
HAEMBIX B CHIPOZAEIHUH.

CrabWiIbHOCTS MOJIOKOCBEPTHIBAIOIIMX 3H3MMOB 3aBUCHT OT HOHHOM
CMJIBI CPEAbl, TEMIIEPATYPhl, NPOAODKUTENBHOCTH BRIEPXKKH H KOHLIEHTpa-
1mH 9H3uMOB [313]. Tlencus ¥ XuMO3HH aBTONU3UPYIOTCH TpH Bemwuude pH,
ONTHMAJILHOM Ang ux obuieil mporeonuTHYecKo# aKTHBHOCTH. IlnecHeBbie
nporerHassl crabuibHel npu pH po 2,5.

O61MM CBOHCTBOM MOJOKOCBEPTHIBAIOIIMX JH3UMOB ABIAETCA CHHDKE-
Hue obeil mporeonuTuyeckoit akTuBHocTH npu pH cpeast Beimie omTH-
MaJIbHOTO YpoBHA. OZHOM H3 IPHYMH 3TOrO ABNAETCA HHAKTHUBALUA SH3HMOB
npu BoicokoM pH. CKopocTh MHAKTHBALMH 3aBUCHT OT BHAA 3H3HMa (puc. 2.9)
[1358]. Tak, roBskuii HencuH HaYMHAET HHAKTHBUPOBATHCA nociae 20-Mu-
HYTHOI#1 BbiAep)KKH Toabko pu pH Brime 6,4, a npu pH 7,0 coxpanser 6onee
TPETH MCXOJHON aKTHBHOCTH. B To ke BpeMs cBHHOH nencud nocne 20-Mu-
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HyTHOiA Bolziepxku npu pH 6,4 tepser cBuiie 50% MCXOAHOH aKTMBHOCTH, a
npu pH 7,0 nouTH MOMEHTAIBHO MOJHOCTbIO HHAKTUBHpYETCA. [l CBEpTHI-
BaHuA MoJioka ¢ pH 6,6 3a 5 muH, TpebyeTcs oiMHaKOBas Macca roBXKbero u
CBHHOTO MENCHHA, a MPH CBEepThiBaHUH 3a 20 MMH, CBUHOI'O NENCHHA TpebyeT-
ca B 2,5 pa3a Goublue, 4€M roBMKbEro. bricTpas HHaKTHBaLMA CBUHOIO MEM-
cuHa B cnaboxucioit cpelie, Kakoi sBIAETCA MOJIOKO, SBJAETCA IJIABHBIM
HEJIOCTaTKOM €ro Kak MOJIOKOCBEPTRIBAIOLIEIO JH3HMA.
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nencuna om pH npu 35°C

Ontumanbsiit pH g rugponusa s -ka3eMHa XMMO3MHOM pPaBeH OpH-
mepHo 6,0, oanaxo B unTepBane pH or 5,6 10 6,4 pa3Hula B CKOPOCTH peak-
uuu HeBenuka [450]; aktuBHOCTL cHmkaeTcs npu pH Beie 6,5 ¢ HeckonbKo
MeHbIEeH CKOPOCTBIO, YeM Ul roBsxbero nencuna (puc. 2.10) [213, 1358,
1429]. B unrepnane pH 6,6-6,7, xapakTepHOM U1 MOJIOKA B Hayaje BbIpa-
6OTKH Chlpa, CKOPOCTb TMOPONM3A JP-Ka3eHHA XMMO3IMHOM OCTA€TCH 10CTa-
TOYHO BbICOKO#. KypHHBIii encHH, racTpukcuH, ¢ppomasa crabuibHbI B aua-
nasoHe pH, xapaxreprom A BbpabOTKH U co3pepanus ceipa [313, 1202].
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Mo0JI0KOCBEPTHIBAIOIIKME IHIUMBI PA3IMYAIOTCA [0 OTHOLICHUIO K TEM-
neparype. M3MeHeHHe MONOKOCBEPTHIBAIOIUEH aKTHBHOCTH (PpOMaA3bI M Chl-
4y)KHOTO TIOPOIIKA B 3aBUCHMOCTH OT TEMIEPaTyphl MOKa3aHO Ha puc. 2.11
(no matepuanam ¢upMel «'uct-Bpokagec»). OTHomEHUEe K TeMiepaType
FOBAXBErO MENCHHA MOYTH TAKOE JKe, KaK y ChIYY)KHOro nopotuika. B mopsa-
K€ BO3PaCTaHHA YCTOHYMBOCTH K HArPEBaHMIO MOJIOKOCBEPTHIBAIOIHE JH3H-
MBI PaclOJIaraloTcs CACAyIOLMM 00pa3oM: CBHHOW IIENICHH, TOBSKMI mern-
CHH, XHMO3uH, Ppomasa u M. pusillus nporteassi.
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Puc. 2.11. Brusnue memnepamypor Ha akmueHocms penema u ggpomasvl

YcTol4MBOCTh K HarpeBaHMIO TIOHMXKAeTca Npu mosbilieHnu pH. Mo-
JIOKOCBEPTHIBAIOIAS AKTHBHOCTh ChIYYXHOTO MOPOILKA MaKCHMajibHa I[pH
45° C, gucroro nencuua — npu 35° C.

XenynouHble nporeasbl MJICKOIMTAIONIMX MOKA3biBAIOT pPa3IUYHYIO
YyBCTBHTEJILHOCTb K MOYEBHHE: IIENICHH K HEH YCTOHYMB, XMMO3HH HET. JTH
Pa3NHyNs HCIONB3YIOT IS HX HACHTU(HKALMH.

O6pabotka monoka jia Boipabotku cbipa 0,01-0,15% nepexucu Bozno-
POZA NOBBILIAET aKTHBHOCTh MONOKOCBEPThHIBAIOLMX 3H3UMOB H MUKpodUIO-
Pbl 3aKBacKH, yBeNnUueHUe H03bl nepekucH o 0,03-0,15% oxa3biBaeT UHIH-
6upyromee nevictaue [1357].

HccnenoBaus MonokocBepThiBaiolieii u obweil nporeonuTHyeckoi
aKTHBHOCTH MOKa3blBalOT ABHOE IPEHMYLIECTBO XHMO3HHA Nepej] APYTHMH
MOJIOKOCBEPTHIBAIOIMMH SH3UMaMH. OTHOWIEHHE MOJIOKOCBEPTHIBAIOLIEH
aKTHBHOCTH K obuieli npoTeonuTHyeckoit y xumo3uHa paBHo 40:9, a y ro-
BAXKBETO NENCcHHa 4:3, YTO CBUAETENLCTBYET O BLICOKOH 00LLEH MPOTEOIHTH-
4eCKOH aKTHBHOCTH IIETICHHA, @ CJICJOBATENIbHO, 0 Gosblueit onacHOCTH Mo-
ABIICHUA MIOPOKOB B ChIpaX, BEIpaGOTaHHBIX ¢ mencuHoM [213].

IpoaykThl mpoTeoin3a f-KazeMHa XUMO3HHOM M IUIECHEBLIMH IPOTCH-
Ha3aMH HEOAHHAKOBBI, 33 MCK/IIOYEHHEM OJHOTO MENTHIA, OAHAKO OHH IO-
ZOOHBI, 4ero HeNls3A CKa3aTh O NPOAYKTAaX €ro PaclICIUIEHHA NMPOTEMHa3oi
E. parasitica. DTy pa3nuyus BbI3BIBAIOT MOPOKH OPraHOIENTHYECKUX MOKa-
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3aTesei Chipa M CHIDKAIOT €ro BhIXoA Ha 1-2%. YeM npoaomkurennHee cospe-
BaHHeE ChIpa, TeM GOJIbIIE BEPOATHOCTH NMOABNECHHA MOCTOPOHHUX NPUBKYCOB H
[IOPOKOB B ChIpax, BhpabaThIBAEMBIX € 3aMEHHUTEIAMH ChIYY)KHOIO ITOPOIIKA.
Cnoco6oM npefoTBpaLEHHd 3TOro ABIACTCA HCMONB30BAHHE CMECEH MOIO-
KOCBEPTHIBAIOINUX 3H3UMOB ¢ Gonee BbICOKOi K Gonee HU3KOI MPOTEOHTHYE-
CKO# aKTUBHOCTBIO 110 CPaBHEHHUIO ¢ XMMO3HHOM. HH3Ky10 IpOTEONHTHYECKYIO
aKTHBHOCTH IIPH NPOM3BOJCTBE ChIPa NPOABIAET CBUHON IENCHH, TaK KAK 3Ha-
YHTENbHAsA YaCTh €ro I10CJIC CBEPTHIBAHNA MOJIOKA HHAKTHBUPYETCA.

HecMoTps Ha OJHMHAKOBBIA OCHOBHOW MEXaHH3M KOAryJBIMHM MOJOKa
Pa3IH4YHEIMKH MOIOKOCBEPTHIBAIOIIMMH JH3MMaMH, CTPYKTYPHl 0Gpa3yeMbix
HMM CI'yCTKOB CYIUECTBEHHO Pa3IM4alOTCA, H 3TH Pa3/IM4Ms HE HCYE3al0T BO
BpeMsA CO3pEBaHHs Chipa ¥ 00YCIOBIMBAIOT CEUHPHIHOCTE KOHCUCTEHLIUM
ceipoB (271, 383, 384].

HccnenoBanne BO3MOMXHOCTH HCIOJIb30BAHMSA B CHLIPOJCINH BMECTO
ChIYYXKHOI'O MOPOLUKA IKCTPaKTa LBeTOB apTHiioka Cynara carbunculus no-
Ka3a/10, YTO OMNbITHBIE CHIPEI COJAEPXKAINM MEHbILE MHKPOOPraHH3MOB pOJIOB
Enterobacterium, Lactococcus n Lactobacillus, otnmyanuch MeHee aKTHB-
HBIM IIPOTEOJIH30M O~ U S-Ka3€MHOB, HO B HUX ObUIO BhILIIE OTHOLUEHHE BORO-
pacTBOpPUMOro a3oTa k o0memy [991]. OnHaxo rnaBHEIM HEAOCTATKOM 3TOIO
3H3uMa OBl rOpbKHii BKYC chipa [666].

2.4.3. Onpepenensve MOJNIOKOCBEPTbIBAIOLE aKTUBHOCTH

IIpoMbinuieHHOE PHMEHEHHE MOJIOKOCBEPTHIBAIOILIUX IIPEIIAPATOB He-
BO3MOXHO Ge3 KONIHYECTBEHHOH OLEHKH MX aKTMBHOCTH. [1oJl aKTUBHOCTBIO
CBIYYXHOIO H3UMa OObIYHO MMOHMMAIOT KOJIMYECTBO YacTed MOJIOKA, KOTO-
poe CBepThIBaeTCA OAHOM ero yacrsio npu 35° C B teyenue 40 muu [1277].
[poAoKHTENEHOCTD CHIYYXHOIO CBEPTHIBAHUA 3aBHCHT HE TONBKO OT KOH-
LEHTPALUK H CBOJCTB 3H3HMa, HO U OT COCTaBa M CBOHCTB MOJIOKaA, IO3TOMY
B BbIlUEyKa3aHHOH (H)OPMYIHPOBKE OLIEHHUBAETCA aKTHBHOCTb HE JH3HMA, a
CHCTEMEI 93H3UM-CYOCTpaT, B KOTOpOif 06€ CTOpOHbI BapHaGeIbHEL.

CymectByer, no kpaiHeil Mepe, 1Ba NPHHUMIHAIBHLIX ciocoba oueH-
KH MOJIOKOCBEpPThHIBAIOILEH aKTUBHOCTH CAMOTO JH3WMa: 10 KONUYECTBY TMA-
POJIM30BaHHOIO J6-Ka3eMHa M MO KOJH4YeCTBY oOpa3sylolMxcs NpoAyKTOB
IMAPOJIH3a Je-Ka3enHa. OnpeneneHue KoJHYeCTBa J¥-Ka3eHHa O4YeHb CIIOXKHO,
TaK KaK OH COCTOMT H3 HECKOJBKHX KOMIIOHEHTOB, CTENEHb INIMKOIM3ALHU
KOTOpBIX BapsMpyeT B Hpokux npeaenax [213]. KonuyecrseHHoe ompene-
JIeHHe [1apa-Je-Ka3eMHa MHOTO IpoLle, TaK KaK BCE IIMKOJIHTHYECKHE OCTaT-
KH J¢-Ka3enHa BXoaAT B coctaB MII, a nmapa-#-ka3eHH MpOSBIIAETCA HA JJIEK-
TpodoTOrpamme B BHAE OOHOMH MOMOCH!. #-KazeHH enHCTBEHHbIH U3 Ka3eH-
HOB HMEET MOJIOKHTENbHLIH 3apal npu 61M3KOM K HEHTpanpHOMY YPOBHIO
pH u aBrxeTcs B 06pPaTHOM, IO CPABHEHHUIO C APYTHMH Ka3eHHaMH, Hanpas-
nenun. [lapa-s¢-kazeuH B OTIMYHE OT APYIHX Ka3€HHOB OCAXAAETCA B OTCYT-
CTBUH HOHOB Ca, YTO MOXeT ObITh HCIIONB30BAHO ML €r0 HACHTH(HKALHH.
H3oanexTpuyeckas ToUKa napa-a-kaseuHa Hactynaet npu pH 6omswe 5,0, a
HaTHBHOIO #-kadeuHa — 4.6. Jlna uneHtudukauun MI1 MoxHO Hcnosb3o-
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BaTh ocaxxaeHue OeaKoB Mosoka 2% pacTBOPOM TPUXJIOPYKCYCHOH KHCAOTHI,
Tak kak MII B 3TuX ycioBuax He ocaxpaerca. OJHaKO METOABI KOJIMYECT-
BCHHOTO OIpe/ie/ieHHs napa-J¢-kasenHa wid MII Bce ke CAMIUIKOM CIIOXKHBI
JU1S 3aBOACKHX YCIIOBUH.

Mos10KOCBEpPTHIBAIOLIYIO AKTHBHOCTH SH3MMOB OHPEICIAIOT 10 CPaBHE-
HHIO C 3TANOHHBIM HPEMNAapaTOM XMMO3HHA WIHM JPYTOTO MOJOKOCBEpPTHIBAIO-
IIEro JH3MMA, UCNOAB3ys B KadecTBe CyOCTpaTa cCTaHOapTHHIA Npenapar
obezxupenHoro monoka. Bo BHUMMC paspaGotaHa TeXHOJNOTHS M OpraHu-
30BaHO Ipon3BoJcTBO «OTpacineBoro craraaptHoro obpasua (OCO) ceiuyx-
HOro nopouika (3Tanona)» u «CybcTpara cyXoro CraHAapTH3MPOBAHHOTO JUIs
onpejescHUA MOJOKOCBEPThIBIOIEH aKTUBHOCTH (PEPMEHTHBIX IIPENapaToB»
(Cy6etpar-CT.3 no TY 10.02.943). AKTHBHOCTb 3TAJIOHHOTO MpENapaTa Chl-
4y)KHOro nopoiuka, 1 mi 1 %-Horo pactsopa kotoporo csepreisaer 100 ma
BOCCTaHOBJICHHOIO CTAHJApTHOIO Npenaparta oGe3XHUPEHHOTO MOJOKa NpH
35°C 3a 7,5c, npunara pasuoii 100 000 Thic. ycmoBHbIX ea. Ilpoueaypa
CPaBHUTEIBLHOIO ONpeACIeHHA MOJIOKOCBEPTHIBAIOILEH AKTHBHOCTH JH3HMOB
usnoxesa B TY 10-02-864-89 «CoiuyxHbiii nopomox. TexHudeckue ycno-
BHA». MOJIOKOCBEPTBHIBAIOLIYIO AKTHBHOCTb HCCISAYEMOIO 3THM METOZOM
o6pasuia chI4yX<HOro nopouika (X) B YCIOBHBIX €Mi. ONPEAEIAIOT 1o (opMyIe:

X=3TJ/T;, 2.1

20e 3 — ycmanoenennan akmusnocmes OCO cuiuysicnozo nopouika, yeu. ed.; T) — npo-
OOIICUMENLHOCMYL CEEPMBIBAHUR PACMeopa cmanoapmHozo cybcmpama (CCO) om-
pacnegbim cmanoapmubim obpasyom (OCO) coruysicnozo nopouixa, ¢; T> — npodondicu-
menvHocmb ceéepmuiéanus pacmeopa cmanoapmuozo cybempama (CC) uccaedyemoim
06pa3yYOM ColUYHCHOZ0 NOPOUIKA (UNU OPY2020 MONOKOCEEPMBIBAIOUE20 FHIUMA), C.

Bo BHUHMMC pa3zpaGoTaHa U NpMMEHSETCS METOAMKA aBTOMATH4YECKOTO
onpefieleH!s akTHBHOCTH MOJIOKOCBEPTHIBAIOIMX MPENapaToB C UCIOIb30Ba-
HHEM B KadecTBe cyOCTpaTa CMIILHO pa3baBie€HHOro MOJIOKa, YTO IO3BOJAET
(UKCHpOBATh CKOPOCTb TOJIBKO 3H3MMATHYECKOM (a3l CHIMYKHOIO CBEpPThIBA-
HHUS, MEHEE 3aBHCHMOH OT Ka4eCTBa MOJIOKA, 4eM cTanus dnokymsauuu [1677).

Pa3paboTan MeTOa ONpeAENeHHA A0JIH NENICHHA B ChIYYKHOM IOPOLUKE,
OCHOBAaHHLI/ HA OLEHKE MOJIOKOCBEPTHIBAIOILEH aKTUBHOCTH MCIBITHLIBAEMO-
ro ChHIYYKHOTO NOPOLIKA M 3TOTO € nopouka nocjie o6paboTku Mo4eBHHOI
npu onpeaenesHom yposHe pH. O6paboTka MOYEBHHOI NMOMHOCTHIO HHIH-
6upyeT XMMO3HH.

2.4.4. MpurorosneHne pabounx pacTBOpoOB

MoJI0KOCBEPTHIBAIOILHE SH3UMbI NIOCTYNAIOT Ha CHIPOAEIBHBIC 3aBOAbI
B KOHLCHTpUpoBaHHOM Buze. [lepen ucnons3oBaHueM HX pa30aBifiOT BOAOI
B 3aBHCHMOCTH OT HCXOJHOM akTHBHOCTH B 2040 pa3 mut Toro, urobnl 60-
Jiee PaBHOMEPHO pacnpeleianTs B Moioke. Kak TONbko 3H3UM pa3BelyT B
BOJE, €ro aKTMBHOCTb HAYMHAET CHWXATbCHA, NOJTOMY palouue pacTBOpbLI
3H3UMOB TFOTOBAT He paHbie 9eM 3a 20-30 MuH a0 ucnons3osanna. Konuue-
CTBO 3H3MMa, KOTOpPOE HY)KHO BHECTH B MOJIOKO, ONpPEACIAIOT HCXOIA U3
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TUIAHMPYEMO#H HPOAODKMTENLHOCTA H TEMNEPaTYphi CBEPTHIBAHHA MOJIOKA
(25-35 mun a1 nonHOKUPHBIX ¥ 30—40 MUH 1A CHIPOB MOHHXKECHHOM KUP-
HoctH mpu 32-36° C). Ucnons3oBaHue Boubl ¢ TeMiepatypoii Bhime 45° C
NPHUBOJHT K CHIDKCHHIO aKTHBHOCTH DH3HMOB, [UIOTHOCTH CTYCTKA, Ka4yecTBa
 BeixoAa ceipa. Jletany onpenenexHus tpe6yeMoro KOJMYeCTBa SH3UMA NIPH-
BEJCHBI B TEXHOJNIONMYECKUX MHCTPYKUHMAX 10 IPOH3BOACTBY CHIPOB.

Ecnu cblvykHas npoba nmokaXeT HU3KYIO ClIoCOGHOCTb MOJIOKA K CBEp-
THIBAHHIO (CHIYY)XXHOBAJIOE MOJIOKO), TO TaKOE MONOKO Nyulle He nepepaba-
ThIBaTh Ha TBEpAbie ChIphl. [Ipu HEO6GXOAMMOCTH ero nepepaboTKH yBeaH4H-
BaTh CKOPOCTb CBEPTLIBAHHMA HYXXHO IMOBBILIEHHEM HO3b! 3aKBACKH HIIH XJIO-
PHCTOrO KalbLys, HO HE MOJIOKOCBEPTHIBAIOILEr0 YH3UMA, OONIBILIOE KOJIHYE-
CTBO KOTOPOI'O MOXET BBI3BATh FOPEYb B ChIPE.

Oco6oe BHUMaHHe HEOOXOAUMO YAENATh KAYECTBY BOABL JUIA IIPHIOTOB-
JIeHns pacTBOpoB H3uMOB. Boxa nomkxHa umets pH He Bhinte 6,6, Tak xak B
Gouiee xecTKoi BOJe aKTHBHOCTb MOJIOKOCBEPTHIBAIOIMX 3H3UMOB, 0COOEHHO
XMMO3HHA M CBMHOIO MENCHHA, CHuxkaeTca. JKecTkylo Bofy ciiefyeT MOAKMC-
Jats fo pH 6,4-6,5. OHonpuiiko pekOMEHAYET pacTBOPATE MOJOKOCBEPTHI-
BAIOLIKE JH3UMbI B JJICKTPOJIMTHYECKH aKTMBMpPOBaHHOH Boae ¢ pH 2,5-2,7
[1551]. Henb3s ucnons30BaTh AJIA NPUTrOTOBJIEHHS PacTBOPOB MOJIOKOCBEp-
TBIBAIOLIMX SH3UMOB, @ TAKKE JUIA MOHKH 110CYbl, XJIOPHPOBAHHYIO BOAY, TaK
KaK B IIPUCYTCTBHH XJIOPa aKTHBHOCTb SH3UMOB GHICTPO CHHXKAETCS.

Xuakue npenapaThl MONOKOCBEPTHIBAIOIIMX 3H3MMOB Heo6X0AMMO
XPaHHUTb [PH HU3KMX IOJIOKHMTEbHBLIX TEMIIEPATYPAX ANA IIPEXOTBPALLICHUA
Pa3MHOXKEHHA B HUX MHUKPOOPraHH3MOB. M3BeCTHBI CilydyaH 3arpsA3HEHMA Chbl-
POB 4epe3 ChIUYXKHbIH 3H3MM MUKPOOPraHM3MaMH, BbI3bIBAIOIIUMM NOPOKH
npoaykra [1013]. Davis cuuraer, 4yTo mpenaparhl CbI4YKHOro 3H3MMa C Mo-
CTOPOHHHMH 3aNaxaMH Helb3sd MPUMEHATL B NPOM3BOACTBE, TAK KaK 3anaxu
KOCBEHHO CBU/ICTENLCTBYIOT O Pa3BUTHH MUKpo(IOpH B npenaparax [221].

Bsi60p MONOKOCBEPTHIBAIOLIETO 3H3MMA 3aBUCHT OT BHAA Chlpa: 4eM
JUINTENIbHEE CPOK CO3pEBaHMA Cbipa, TeM OoJbliee 3HAYEHHE HMEET obuas
IPOTEOIUTHYECKAA AKTUBHOCTh SH3UMA M BBIILIE ONACHOCTh MOABJACHHA 00Y-
CIIOB/IEHHBIX €10 NIOPOKOB.

Bonblioe BIMAHHE Ha Ka4eCTBO ChIpa OKA3bIBAET HANHYHE HEPACTBOPH-
MOro OCafika B CyXMX IIpenaparax MOJIOKOCBEPTHIBAIOLIMX JH3HMOB. Kosu-
YeCcTBO IIENCHHOB, 3aXBaThIBAEMOE CIYCTKOM, NPONOPLHOHANBHO COAEpXKa-
HMIO 3TOro ocajxa [1652]. Uem xyse OYHLIEHB! DH3UMBI, TEM BhILLE COJEP-
’*aHHe HEPacTBOPUMOIO OCajika, TeM 6obiliee KONHYECTBO [ENCHHOB IoNa-
J€T B CTYCTOK, TEM Bbllle OyJIeT CTeneHs Hecneuu(pH4ecKoro NpoTeonusa 1
BEPOATHOCTH BO3HUKHOBEHHA TOPEYH B ChIpax.

2.4.5. AmMMOOUNM30BaHHbIE 3H3UMBI

MonoKoCBEpTHIBAIOIHE JHIUMBI CTOAT AOPOro, NO3TOMY BEAETCA IO-
HCK MyTeit CHHXEHHs UX pacxoa. OOHHM M3 TakHX MyTeH ABIAETCA HMMO-
6unu3aLns SH3UMOB — 3aKPENIEHHE MX HA TBEPJOM HOCHTENIE B KOJIOHOYHOM
peakTope. Uepe3 KOJIOHKY € MMMOOHIHM30BZHHBIM 3JH3MMOM HEMPEPBIBHO
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NpONMyCKalOT OpejHa3HAYEHHOE A BLIPAaGOTKM Chipa MOJIOKO. 3a Bpems
MPOXOXKACHHA MOJIOKA Yepe3 KOJIOHKY MPOHCXOAMT IMIpONU3 Je-Ka3eHHa.
Jlnsa Toro 4To6sI MONIOKO HE CBEPTHIBAIOCH B PEAKTOPE, €ro OXJIAKAAIOT A0
Temnepatypbl Hike 15° C, a npH Bbixoze M3 peakTopa OBICTPO HarpeBaloT
A MOJYYEHHs CryCTKa. PeakTophl TakOro THIa HaIlIM JOCTATOYHO LIMpO-
KOE NPUMEHEHHE B JPYIMX DH3UMAaTHUYECKHX NPOU3BOACTBAX. AHAIN3 BO3-
MOXHOCTH HX HCIOJIb30BaHHUA B ceipoaennu caenain Dalgleish [213].

OKCHEpHMEHTSHI TIOKa3IH, YTO CKOPOCTh THAPONIN3A H-KA3EHHA NETICH-
HOM, CBA3aHHBIM C HOCHTEIEM — JIEKCTPAHOM, CHHIKAETCA C YBENIUYCHHEM
pa3MepoOB JEKCTPAHOBO-MENCHHOBLIX KOMIUIEKCOB. Ilocne nomHoit HMMOGH-
JM3aUMH NENICHHA CKOPOCTh THAPOIM3a CTAHOBHTCA OYEHb HU3KOH. DTO Npo-
HCXOAHMT NOTOMY, YTO MMUELIb! Ka3eMHa CIMIUKOM BEIHKH MO pa3Mepy U
A YHAUPYIOT B HAaNpaBIeHUH K HMMOOHIN30BaHHOMY MEIICHHY ¢ HU3KOM
ckOpoCTbIO. TONBKO OYEHb MPOAOIDKHTENbHAA BhIACPHKa MOJIOKa C MMMOGH-
JIM30BaHHBIM XHMO3HHOM 00ECTeUHBAET MMAPONN3 JOCTaTOYHOrO I CBEp-
ThIBAHHA MOJIOKA KOJIM4ECTBA #-Ka3EHHa.

HyxHo MMeTs B BHAY, YTO MOJIOKOCBEPTHIBAIOIME IH3UMBI HIPAIOT
BRXHYIO POJIb B CO3PEBAHHU CBHIPOB, MO3TOMY Kakasf-TO MX 4YacTb 00OA3aTeND-
HO JIOJUKHA HaXOIHUThCA B CBOOOJHOM BUZE B MOJIOKE M H3 MOJIOKa IEpexo-
ouTh B chipbl. [Ipoteonns B chipax, BbIpaGOTaHHbIX C MPHMEHEHHEM HMMO-
6HIH30BAHHOIO XMMO3MHA, UIET ¢ Gosiee HU3KOM CKOPOCTBIO, Ye€M B TPaiH-
unoHHbIX [1772]. B 3pesom I'omnanackom 6pyckoBoM ceipe, BBIpabOTaHHOM
[0 TPaAUUMOHHOH TEXHOJIOTUH, COAEpPIKAHHE pacTBOPHMOro a3ora B 1,27, a
aMHHHOrO a3o1a B 1,82 pasa Belllie, 4eM B ChIpax, BBIPaOOTaHHBIX ¢ MMMOOU-
JM30BaHHBIM ChIYYXKHBIM SH3UMOM. H3MEHWIOCH COOTHOIEHHE MEXAY CBO-
60/1HBIMU AMHHOKHMCIIOTaMH B OIBITHBIX U KOHTPOJILHBIX ChIPaX.

B npoussoacrse 6enoro paccosibHOro chipa MCHOJIB30BAJM OOBIMHBIH
ChIYYXXHBIH MOPOLIOK H MMMOOHIIH30BaHHBIH Ha lapuKax ansruHata Ca chi-
yyxHblit 3H3MM [919]. CrrdyxHBlE CTYCTKH, MONY4YEHHBIE O] BO3ACHCTBHEM
MMMOOWIN30BAHHOTO JH3MMa, HMeNH GoJiee NIIOTHYIO KOHCUCTEHIMIO U MO-
HIDKEHHYIO BA3KocTh. Beixon ceipa B onkiTe chusunca ¢ 14,6 no 11,8%.

2.5. CbivyxHOe (3H3uMaTUHecKoe) ceepThiBaHue
Monoka

2.5.1. O6iume noHaTUs

ChIvyHOe (IH3HMAaTHYECKOE) CBEPTHIBAHUE MOJIOKA — MepBasA CTaaus
BBIPa6OTKM CHIYYXHBIX ChIPOB. OHO COCTOMT H3 JBYX IIPOLIECCOB:

® pacwyennenus Je-xkazeuna Ha zudpogurvhbiti maxponenmud (MII) u
2udpo@obublii napa-s-xaseur, B pe3yibTaTe KOTOPOro A€3aKTHBUPY-
I0TCSl CHCTEMBI, 06ECTIEYHBAIOILINE YCTOHYHBOCTh MHLIEILIbI;

o gnoxynayuu (azpezayuu) decmabuiu3uPOSBAHHBIX NADAKAZEUHOBLIX MU-
yenn, B pe3yAbTaTe€ KOTOPOH Ka3€MH M3 COCTOAHMA 30JA NEPEXOAMT B
COCTOSTHHME IeJil ¥ 06pa3yeTcs CrycTok.
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Hepeviii npoyecc uner noja AeHCTBUEM MONOKOCBEPTHIBAIOUIMX JH3HU-
MOB U NOJY4YH Ha3BAHUE NEPBUYHOU, Uty IH3UMamuyeckol ¢hazel. 310 pe-
aKuus NepBoro NopaakKa, NMOCKONbKY crnocoOGHoCTh K Anddy3nn Muuenn ka-
3€HHA CJIMIIKOM Maja M0 CPaBHEHHIO C NMOABWKHOCTBIO MOJIEKYJ MOIOKOC-
BEPTHIBAIOLINX IHIMMOB.

OxoHuaHue 3Toii ¢assl onpefenqioT MO NPEKPaIEHUI0 U3MEHEHHI B
MOJIOKE, BHI3bIBaEMbIX PACLICIUIEHHEM -Ka3eHHA XMMO3HHOM, HAlIpUMED, 110
[IPEKPaLIEHUIO YBEAHYESHHSA CoAepXKaHus HebelKoBoro asora.

Bmopoii npoyecc wner 6e3 y4acTus MOJNOKOCBEPTHIBAIOHX JH3UMOB, B
HPUCYTCTBHH HOHOB Ca, U Ha3bIBAETCA 6MOpUNHOU (HeIHIUMamuyeckoll) dasoii.

Jynnuk u TabauHUKOB pasfeniuid NpOUECC ChIMY)KHOI'O CBEPThIBAHUA
MOJIOK2 Ha 4YeTbipe CTaJMH: UHOYKYyuoHHwlli nepuod (nar-thasa), KOTOpBL
OKaHYHBAETCA C HAYAIOM XJIOMbeoOpa3oBaHUA, HAOMIOJaE€MOro BH3YabHO;
cmaous ¢hroxynayuu, 3aKaHYHBAKOWIAACA 0OpasoBaHUEM CTyCTKa; cmaous
MemacmabuibHo20 pasHoéecus, NPEKPaLIAIOLIAsACs C Ha4aloM CHUHEPE3HCa, H
cunepesuc (puc. 2.12) {1364].

Puc. 2.12. Peozpamma (a) u 3na-
cmozpamma (6) npo-
yecca Col4yncHozo

YnpouHenue czycmka CEepMbIeANUA MONOKA

25 30 35 45 (1 — unOyKyuoHHbII
T MUH nepuoo; Il — cmadus
dnoxynayuu; I — me-
macmabunbroe pag-
Hosecue; IV — cune-
¢ pemuyeckas cmaous;
O — erecerue coluyic-
HO20 hepmenma; K —
HAa4ano A6HOU Koazy-
. aayuu; I ~ zenv-movy-
0 5 10 15 20 25 30 35 40 xa; C— Hawano cue-
a 7T, MAH pesuca)

P
>

20

3nacTMHHOCTL

W3 .

Bropas ¥ TpeTha CTaaus Pa3sfeNAIOTCA TaK Ha3bIBAEMOi 2enb-moukoi,
TOJIOXNEHUE KOTOpOii onpeaeinseTcd 06pa3oBaHHEM MHHHMAIBHOTO KOJIHMYECT-
Ba MEXMHLEIUMPHBIX CBA3€i, KOTOpoe AOCTaTO4YHO A1 oOpa3oBaHMA IpoO-
CTPaHCTBEHHO# CTPYKTYphl — CrycTka. Jlo rejib-TOYKM CHCTEMa COXpaHiAeT
CBOJiCTBa 30J14, IOCJIE Fe/b-TOUKH 00pa3yeTcs rejb — eAHHas [IPOCTPaHCTBEH-
Hasl cucTeMa, obsajaionmas ynpyruMu colicrsaMu. Y4actok peorpammbl O-K
COOTBETCTBYET NEPBOi YacTH ¢a3bl (10 pacuiervieHus 85% se-kaseuHa); yda-
ctok K-I'-C — Bropas ¢ra3a cerayxHOro cBepTsIBaHHA Monoka. Yyacrok ['-C
XapaKTepU3yeTCA YKpEMICHHEM MEXMHUE/UIAPHLIX CBA3EH H YCWICHHEM YII-
PYTHX CBOMCTB MpOCTpaHCTBEHHOH cucteMmbl. B Touke C HauMHaeTcsa pac-
CJIOEHHE CHCTEMBI Ha TBEPAYIO U XHAKYIO (chiBopoTKa) (assl. Bpems docmu-
JHCEHUR 2e/Ib-MOYKU HA3BIBAIOM EDEMEHEM ChIHYICHO20 ceepmbisarus (BCC).
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2.5.2. NepBuuyHan (aH3umarTuueckas) ¢pasa

OCHOBHBIC H3MEHEHHS B MOJIOKE IIOCJIC BHECCHHA B HETO MOJIOKOCBEP-
THIBAIOIMX JH3MMOB MOKa3aHb! Ha puc. 2.13 [1148]. OTwennenue or MuLen-
nst MIT conpoBoxJaercd CHHXEHHEM €€ 3apsja IpMMEpHO B ABa pa3sa,
yMEHBLICHHEM PafiHyca MMUIELIb NPUMEPHO Ha 5 HM M BA3KOCTH MOJIOKA
[213]; ruapoarHaMuyeckuii 00BeM MHIIELTBI CHUXaeTCa A0 2/3 oT ee Beau-
YHHBI 718 HATUBHOH MHLIEIILI; KONMYECTBO CBA3AHHON MMLEIUION BOIb! NPH
pH 6,6 ymenpiaerca nouty B 1,5 pasa [1148, 1243]. Du3uM kak Obl «cOpu-
Ba€T» BOJIOCOOOPa3HbIH BHELIHHI cnoi MULe/Ibl KaseuHa (pa3d. 2.3). CHu-
JEHHe NOBEPXHOCTHOTO 3apAja ocaabiseT JIeKTPOCTATHIECKHE, 8 YAAIEHHE
4acTH rUApaTHO# 060JI0UKM U BHELIHero ciod, obpaszyemoro MII, — crepu-
yeckue (MPOCTPaHCTBEHHbIE) (PAKTOPLI CTaOHIH3ALMH MULIEI, B PE3yJbTaTe
4ero MULELIb! TEPAIOT YCTOHYHBOCTS.

0100« o v oy
851 ---~

50 4 S

0 20 40
Bpems, MuH
Puc. 2.13. Hamenernun 8 monoxe nocne dobaenenus pensema (S — cmenenn
pacwyennenusn d-xazeuna;, A — azpezayus napaxazeuHoBbix Mu-
yean, onpedensiemMas no onmuueckot nromuocmu; F — npounocms
czycmka (npeden mexyuecmu), 8 % om ux 3navenuii cnycms 40 mun
nocine 6HeceHus M3uma)

I'naponu3 de-KazenHa HayMHAEeTCH cpa3y Nocje BHECEHHA B MOJIOKO MO-
NOKOCBEPTHIBAIOMMX 3H3MMOB [1677]. BusyanbHO, CBEpTHIBAHHE MOJOKa
CTaHOBMTICSA 3aMETHBIM Iociie pacuervieHua 80-85% oe-kaseuna (Touka K Ha
puc. 2.12), 1. e. Bropas tha3za HayMHaeTCA A0 OKOHYaHUA NEpBOH (IH3UMATH-
yeckoif) da3nl. Hayano gnokynauun xapakTepu3yerTcs NOBLILICHHEM BA3KO-
cti. Cnegyer OTMETHTH, YTO HeOGONbIIOE M3MEHEHHE BA3KOCTH, YJIaBjMBae-
MO€ BHCKO3UMETPaMH ¢ 4yBcTBUTeNbHOCThIO Gonee 0,01 Ila-c, mpoucxoaut
BO BpeMs MHAYKIMOHHOI'O IEPHOAA: NOC/E BHECEHHA JH3UMA BA3KOCTh CHH-
XKAETCA, YTO COMPOBOKIAETCA HEGONBIIMM YBETHMYEHHEM CTENECHH AUCIEpC-
HOCTH Ka3eHHOBBIX 4YacTHII, 3aTeM BA3KOCTh IOBBIILIAETCA MPHUMEPHO JO Ha-
4aJIbHOM BEJMYMHBI K KOHIY MHAYKLIMOHHOTO nepuoja. Pamanayckac o6bsc-
HSET NEPBOHAYAIBHOE CHHXEHHE BA3KOCTH PAacnafioM BHYTPEHHHX YNOPANO-
YEHHBIX CTPYKTYP Ka3€MHOBBIX MHUUEUI, CYLIECTBOBaBIUMX IO BHECEHHA B
MOJIOKO MOJIOKOCBEPTHIBaOIMX 3H3UMOB [1610]. IloBbilleHuHe BA3KOCTH,
HAaYMHAIOLICECK MPUMEPHO C CEPeAHHbl HHAYKIMOHHOIO NIEPHOAa, OH CBA3bI-
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BaeT ¢ Haya/JlOM arperauuu napakasedHOBbIX MuLenn. Takum obpas3oM, oH
CYHTAET, YTO NEepBasAs U BTOpas ¢a3bl CHIYY)KHOI'O CBEPTHIBAHHUA MIYT ONHO-
BPEMEHHO, [0 KpajiHeil Mepe, cO BTOPOi NOJOBHHBI NepBHYHO# (a3bl. Panee
3Ta K€ MBICIb ObLla BHICKa3aHa TOUIAHACKUM YueHnM [lalieHcoM, KOTOpHIi
CuuTall, 4T0 (IOKYIAUUA MAET Cpa3y NOC/e BHECEHHS B MOJIOKO MOJIOKOC-
BEPTHIBAIOLIErO 3H3MMA CO BCE BO3PACTAIOLICH CKOPOCTHIO; HapacTaHHE CKO-
pocTH 00YCNOBICHO YBEJIMYEHHEM KOJNMYECTBA NapaKka3eHHOBBIX MULEIUT H
yucna 3pQeKTUBHBIX COyAapeHuii MULIeN ApyT ¢ apyrom [1563].

Ecnu NIPUHATH CPEJHIOI0 MOJIEKYIAPHYIO MacCy MHIEIIBI Ka3eHHa pas-
Hoii 8-10%, coJiepiKaHHe -kaszeuHa B muuemie — 11,9% M MonexynispHyIo
Maccy ero — 19000, To Ha kaxxayio muuewty npuxoaurca 5100 moneky:n
Je-xaszenHa. UHAMBUyasIbHbIE MULE/UIBI MOTYT CBA3BIBATHCH C JAPYTHMH MH-
LeJUTaMHU NOcTe pacluervieHus 97% BXOIAIIEr0 B MX COCTAB J-Ka3eHHa, T. €.
nocne paspuia npumepuo 5000 ceazeii. [lns o0pa3oBaHus KoMILIeKca U3
JBYX MHLIEIUT HYXHO pacitenuth 10 Toic. cBa3eii. [Ipu o6b14HO HCHONB3yeMOit
J103¢ XUMO3MHA B CBIPOZEIHY Ha ONHY MOJIEKYY SH3HMa IPHXOJHUTCH OKOJIO
cTa Muue/I KaseuHa [1148]. SicHo, 4TO A1A NOArOTOBKH MX K (UIOKYIIALMHA
HYXHO BpeMs. 310 U 00bACHAET HEKOTOpOe 3ana3jiblBAaHHUE Hadyana BTOpPOM
tasbl oTHoCHTENBHO NepBoii. KpoMe Toro, MoBbIIICHHE BA3KOCTH MOJIOKA IIPH
HE3HAYUTEIHHOM YUC/E AarperHpOBaHHLIX MHLEIUI HE YJIABIHUBAETCA COBpE-
MEHHBIMH MeToJaMH. [IpaBUiIbHEE CUMTATH, YTO YH3UMATHYECKOE CBEPTHIBA-
HHE MOJIOKa COCTOMT He M3 ABYX (pa3, a IByX NpOLECCOB, HAYIMX Napajuieiib-
HO, HO C HEKOTOPhIM 3alO3JaHuEM IpOLEcca alperalyH Napaka3eHMHOBBIX
muuest. Touka xe K — He Hauano, a camblii pasrap ¢hrokyisium, koraa oopa-
30BaBILHECS KOMILIEKCH NAapaKa3eHHOBBIX MMULENL1 CTAHOBATCA BUAUMBIMH
HEBOOPYKEHHbIM I'nasoM. [fo MHKpoCKONOM Haualo (UIOKYJSALMH MOXHO
YBUJETh 3HAYMTENbHO paHbiie. C MOMOILBIO HedeNOMETPHYECKMX METONOB
McMahon et al. Taxke yctaHOBUIH, YTO QUIOKYIALMA HAa4YUHACTCA 3HAYH-
TEJIFHO PaHbILE NOABIEHUA XJIONBEB, Ha0Mo0AaEMbIX BH3YyanbHO [710].

OH3UMATHYECKYI0 M HEIH3MMATHYECKYIO (a3bl ChIYYXKHOIO CBEpPThIBa-
HHS MOXHO pa300LINTh, MCIONb3Yyd TeMIepaTypHeIH ¢axTop: nepsas ¢asa
CRIYYXCHOI'O CBepThIBaHHA uaeT Aaxe npu 0° C, Ho 0043aTeNnbHO B MPUCYTCT-
BHY MOJIOKOCBEPTHIBAIOLIEr0 dH3UMa, a BTopas ¢a3a uier 6e3 y4acTua Mo-
JIOKOCBEPTHIBAIOLIIUX JH3UMOB, HO TOJBKO B NPUCYTCTBUM MOHOB Ca, H npe-
Kpauaercs opH temneparype uuxke 15° C [213, 326]. 3o pa3nuuue HCNIONb-
3yI0T Ha npakTike. 1 nonyyeHHH CrycTka HelpephIBHBIM CIIOcOOOM B IPOH3-
BOJICTBE HEKOTOPLIX ChipoB (HanpuMep, Kamambepa) nepsyro a3y nposoast
IPH HU3KUX TEMIIEpPaTypax, 3aT€M MOJIOKO B TEMIOOOMEHHUKAX HENpephiB-
HOro AeHCTBMA HarpesaloT Jo Temmepatrypbl 30-34° C, mpu xoTopoii OHO
6LIcTpO CBEpThIBaeTcsA; 0Opa3oBaBIIMICA CTYCTOK HANpaBIAIOT B CHIPHHIE
(GOpMBI Ui CAMONIPECCOBAHHA.

IlpoBenenue mnepBoifl ¢aspl NPH HHU3KHX TEMIIEPATYPax YBEIHYHBAET
MPOAOJDKUTENBHOCTD BHIAEPXKKHA MOJIOKA C MOJIOKOCBEPTHIBAIOIMMU 3H3UMA-
MH H I03BOJISET CHH3UTb MX J103bl, OJHAKO JTOT IIPHEM PEIKO NPHUMEHAIOT B
[POMBILIICHHOCTH, TaK KaK JIUTENIbHAS BbLAEPHKKA MOJIOKA C S3H3UMOM Jaxe
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NPH HH3KUX TEMIIEPATYpax MOXET OTPHMLATENBHO CKa3aThCA Ha BEIXOAE H Ka-
HECTBE ChIPAa M3-332 PA3MHOKEHUA NCHXPOTPodHOH MUKpodIops! U GakTepHo-
¢aroB Muxpodnopbl 3akBacox. Takoif MeTOJ CBEPTHIBAHUA YMEHBHIAET CTe-
TNeHb MPOTE0IU3a H YXYALAET KaYECTBO ChbIpa 32 CYET CHIXKEHUS BhIPKEHHO-
CTH CHIPHOTO BKYCa, IOABJICHUs 6ollee IUIOTHON, HHOIAa MYYHHCTOH KOHCH-
creHuun [1429]. [lo-BnaumoMy, CHIDKEHME BpPEMEHH BBIAEPKKHM Telid IpH
TEMIEpaType CBEPTHIBAHUA HE JAEeT BO3MOXHOCTH OKOHYATEIbHO CHOpMHpO-
BaThCA €0 CTPYKTYPE M 3aMeIUIAET HakoIUleHue Guomaccsl MHKpoduIopsl 3a-
KBAacoK, koTopas 6yleT AoCTUraTh MakKCMMYMa B ChIpe NO3Hee, YeM OOBIYHO,
KOIZia TeMilepaTypa Jurl JeHCTBHA ee JH3UMOB OyleT MeHee OJlaronpusaTHa.

KuHeTHKa rugponusa #-KazeHMHa MOJIOKOCBEPTHIBAIOWMMH JH3HMMaMH
nopyuHsAeTcs 3akoHy Muxasmuca-MenteH [213]. B cooTBeTcTBHM € 3THM
Ja Hee OyZeT crpaBeUIMBO ypaBHEHHUE:

V = —d[S)dt = Vpax [SV(Ky +[S]), 22)

20e V — ckopocme 2udponu3a @ OanHvlli Momenm; V., — MAKCUMATOLHAA CKOPOCMb
npu HeozpanuyeHHol KoHYyeHmpayuu cybcmpama (3asucum om KOHYeHmMpayuy H3u-
sma); [S] — xonyenmpayus cybcmpama u K, — koncmanma ouccoyuayuu xomniexca
su3uM-cybecmpam (om 7-10° do 5-10° mons nHa a). Ecnu [S] Mrozo Gonvwe, yem K,
mo peaxyus credyem KuHemuke HY1e6020 NOPAOKA NO OMHOWLEHUI0 K cybcmpamy,
umo modicem 6oimo 6 navane peaxyuu. Ecnu, naobopom, K, namnozo 6onvwe [S], mo
peaxyun credyem KuHemuke nepeo20 nopaoka.

B stom ypaBHeHHH Vi, [S] MOXHO 3aMeHUTS BhIpaxkeHUEM «K . [E]»,
B KoTOpoM [E] — xOHUeHTpanusa 3H3uMa, Ky, — KOHCTaHTa KaTanus3a. B Mo-
noke K, HamHoro 6onbwe [S], no3ToMy ypaBHeHHE (2) AN MOJOKa MOXKHO
3aIMcaTh B BHAE:
V= Viax [SVKy = Ko [EV K 2.3)
W3 ypaBHeHus cienyeT, 4TO CKOPOCTb NEPBOii (ha3bl IH3UMATHYECKOTO
CBEpPThIBAHMA MOJIOKA IPOMOPIMOHANBHA KOHLIEHTPALMM MOJIOKOCBEPTHI-
BAIOLLETO JH3UMMA U OTHOIIEHUIO Ko/ K.

2.5.3. BropuyHas (HeaHaumaTuyeckan) $pasa CboivyXHOro
cBepTbiBaHMsA. O6pa3soBaHue u CTPOEHUEe ChIMYXXHOro
crycrka

Llensio ChIYY)KHOTO CBEPTHIBAHUA MOJIOKA ABNSETCA NMEPEBOX Ka3euHa,
MOJIOYHOTO XKMpPa ¥ HaCTH APYTHMX KOMIIOHEHTOB MOJIOKa B TAKOE COCTOSIHME,
B KOTOPOM OHHU MOTYT OBITb OTHENCHB! OT GONBINEH YaCTH CLIBOPOTKH CpaB-
HUTENBHO MATKHMH (PU3HMKO-XMMHMYECKMMH MeTojamu. Bo Bpems neproii
¢a3sl MALIENIbl KA3€MHA JIMIIAIOTCH YCTONYMBOCTH, BO BTOpOi daze ocyuie-
cTBIAETCA COGCTBEHHO MEPEXOJ MHIE/UI Ka3eHHA U3 COCTOAHMA 3014 B CO-
CTOSIHME IejiA, T. €. MOJOKO KOaryJupyer. DTO NepBblil 3Tam KOHLEHTPUPO-
BaHUA OEIKOB M KHPa MOJIOKA.

CnocobHocTh MOJIOKa KOAryJUpoBarh MOX AefiCTBMEM HEKOTOPHIX 3H-
3MMOB JIEXHT B OCHOBE TEXHOJIOTHMU BCEX CBITY)XHBIX CHBIPDOB. JTO OJHA U3
TIEPBBIX CTafUit €ro NepeBapHBaHUA U B OPraHu3Me, cnocoOcTBylomas Gonee
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ME/UICHHOMY IPOXOXICHHIO MOJIOKA 10 IMHILEBApUTENLHOMY TpakKTy u 6oee
NIOJIHOMY €ro YCBOEHHIO. B chipojensyn Ha 3Toil cTaguu BaXKHO HE NPOCTO
[OJIy4YHTh CTYCTOK, HO NMOJYYHTb €r0 C ONpPEAENEHHLEIM COCTABOM M CBOHCT-
BaMHu. CrycToK JOMDKEH YACSpP)KHBaThb BO3MOXHO Golbllee KOIHYECTBO Ka-
3eMHA M )KMpa MOJOKa, Ipu Tociueymouled obpaboTke XOpOLIO OTA3BaTh
CBHIBOPOTKY, 00pa30BbIBATh MUHMMAJILHOE KOJIMYECTBO MENKHX 4acTul (Tak
Ha3bIBAGMOMH «CHIDHOU nblIu»), OCTAIOLIUXCA B CHIBOPOTKE, H MMETH Onpele-
JIEHHBIH COCTAaB H CTPYKTYPY. OTH CBOMCTBA CTYCTKA BO MHOIOM OIPEIENAIOT-
€ BPEMEHEM CBIYYXHOTO CBEPTBHIBAHHSA, CKOPOCTBIO €0 YNPOYEHUA U KO-
He4yHOH MmpoyHocThIo. OT 3THX CBOHCTB CrYCTKa 3aBHCAT BBHIXOA U KauecTBO
ceipa. s Toro 4To6s1 BeIpaboTaTh CHIP C XOPOLIMMH BKYCOM H KOHCHUCTEH-
LMEH, HYXKHO IIPEXe BCEro MOJY4UTh XOPOLWMH CTYyCTOK.

OO6pa3oBaHHE CHIYYXKHOIO CryCTKa 3aK/IOYaeTcs B arperauuu (coeau-
HEHHH) NAapaKka3edHOBLIX MULELI. B mpeawiaymiem paspene [OKa3aHo, 4ToO
BHIMMAs KOaryJsalus MOJOKa HAaYHHAETCA NOCHe THApoNH3a npumepHo 85%
J6-Ka3€HHA; MHIMBHAYaJIbHAad MHLUE/UIA IPHHHMAET ydacTue B 0OpasoBaHUH
CTyCTKa, KOrAa okono 97% BXOZAILErO B €6 COCTAB Jf-Ka3zeHHa OyneT ruapo-
sm3oBaHo [326]. Cumxenne pH U HOBBILIEHHE TEMIEPaTyphl CBEPTHIBAHMS,
[0 CPaBHEHUIO ¢ OOBIYHO NPHMEHAEMBIMH B NPOU3BOACTBE CHIPAa YPOBHAMH
3Tux BeanumH (6,6-6,5 u 30-34° C), nenaer BO3ZMOXHBIM KOAryisLUi0 MO-
Joka npu Gomee HU3KOW CTENEHH TMAPONU3A H¥-Ka3eHHA, HO B ITOM CiIyuae
crycTok He Oyner o6nanats cBoicTBaMH, KOTOpBIE 00YCIOBIHBAIOT BO3MOXK-
HOCTB €ro TpaHc()opMaLMy B BbICOKOKa4ECTBEHHBIH ChIYY)KHBIH CBIP.

Ckopocth (poKynauMH Bo3pacTaeT B TeYEHHE ~ 2 Y mocie J00aBIeHus
MOJIOKOCBEPTHIBAIOLIEIO 3H3MMa M [JOCTHIaeT MaKCHMyMa K KOHILY NEepBHY-
Ho# (a3bl (puc. 2.14). B Hauane arperalyu MMIE/UIB Ka3eHHa Yalle BCETO
06pa3syloT LeNnoYKH, B KOTOPbIX OHH SABJAIOTCA 3BEHbAMH, COEJUHECHHLIMH C
COCEAHHMH B HECKOJBKHX TOYKaX IMOBEPXHOCTH. 3aTeM IUIOLIa]b KOHTAKTOB
YBEIMYMBACTCA M LETIOYKH NIOCTENICHHO NEPEXOAAT B IPAAM IIMPHHOH B 1-4 1
anyHo# no 10 muuenn [213, 1132, 1149]. B otiau4ue OT nenoveK, LIHPHHA
npsgei mo Bcedl AnuHE BHIPaBHHBAETCA 33 CYET PaCIIUPEHHMA YYaCTKOB CO-
enuHeHusa muuen. K Havany o6pasoBaHHs BUAMMOrO HEBOOPYXKEHHBIM IJa-
30M CTYCTKa NPAAM CBA3LIBAIOTCA APYT C APYTOM IIONEPEYHBIMH CBA3AMH C
00pa3oBaHHEM MEIKOAYEHCTOH HETOMOTEHHOH CTPYKTYpBI C AMAMETPOM SUEEK
1o 10 MxM H ¢ nopamu pasmepom okouo 0,5 mxm. Crerku Aueek 06pa3oBaHbl
arpernpoBaHHBIMM NapPaKa3eHHOBHIMH MMILEIaMM, HMEIOLIMMH CIMpaIeos-
pasunyio ¢opmy. B Mecrax coemuneHus npazeii oOpasyiorcs ysnsr [1617].
BHyTpu AdeeKk coepikaTcs JKHPOBbIE IIAPUKH H BOJa C PaCTBOPEHHBLIMH Be-
ecTBaMH (CHIBOpOTKA). B crycTkax 00e3KUpeHHOr0 HIH YaCTHYHO 00e3KH-
PCHHOrO MOJIOKa pa3Mephl AYEEK HE YMEHBIUAIOTCA; B 9TOM Cliy4ae OHH 3a-
MONHAIOTCA ChIBOpOTKOH [1149]. Jlanee mnomaas KOHTaKTa MHULELI APYT C
JpYroM YBENMYMBAETCHA; OHH OOpa3ylOT KOHIJIOMEpATHl, MEXKAY KOTOPHIMH
o6pa3sylorcs nopht 0 10 MKM B JHameTpe, a 3aTeM KOHIIOMEPAThI TIOCTENEH-
HO CIMBAIOTCH B CIUIOIIHYIO Maccy napakasenHa. Bechb crycrok xak 6b! cra-
HOBUTCS TIMIaHTCKOH [apaka3eHHOBOH «MMUELION» C MHOIMOYHCIECHHBIMH
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nopamu. [Ipouecc CIMAHHA MMUENA APYT C APYTOM INPOJOIIKAETCA OT He-
CKONBLKMX 4acoB 0 CyTok [1148, 1149]. KazeuHoBniii xapkac obecnieunBaer
NPO4HOCTh M XKECTKOCTh CryCTKa, CliupaieobpasHas (opMa Ka3eUHOBBIX Ips-
Jieit cMAr4aeT JKeCTKOCTb M NMPHAAET CI'YCTKY YNpPYrocTh.
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Puc. 2.14. Bauanue epemenu, npowedwezo nocie 0ob6asnenus MonoKoceep-
muiearowezo In3uma, memnepamypel, pH, doszvt CaCl; u cmenenu
KOHYEHMPUDOBAHUA MONOKA yAbmpagurbmpayueii Ha cropocmu
nepeoti (V) u emopoii (Vyo) dpaset cotuyxcnozo ceepmoigarus
Mmonoka, mooynu ynpyeocmu (G, Ila), manzenc nomepo (1gd8 mac-
wmab epemenu 6 c), koaguyuenm nponuyaemocmu (B, m’), -
dozenHoe OasnreHue cuHepesuca (. P, a) u Ha4anbHyl0 CKOpocmb
cuHepesuca (Syn) [1149]

PasMmeps! fueeK 3aBHCAT OT Pa3MEpOB JKMPOBBIX LIAPHKOB, TaK KaK B
Kaxnaoit fyeilike Crycrka M3 LEIbHOTO MOJOKA COAEPKUTCA KaK MHHHMYM
oMH KupoBoil mapuk. CrycTok U3 roMOreHU3HPOBaHHOTO MOJIOKA COCTOHMT
13 Gonee MeNkUX 1 ONH3KMX MO pa3sMepaM fueeK.
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XKup npy HU3KMX TEMIEpaTypax YBENHYMBAET HPO4HOCTH cryctka. Ilpu
Gonee BLICOKMX TeMIEpaTypax, B TOM 4YHMCJEC IIPU TEMIIEPaTypax CO3peBaHHA
TBepAbIX cbipos (13-16° C u BbllE), )KMp B sueiikax HAXOMUTCS B KHIAKOM CO-
CTOSIHUM, YTO YMEHBILAET MPOYHOCTb M DJIaCTHYHOCTD CTYCTKA, HO IPHAAET EMY
OIpEAENEHHYIO TUIACTHYHOCTb, NOCKOJIBKY XHJKHH JKMD ABIACTCA OTIHYHBIM
miactudukaropoM. biarosaps xupy W Boge CI'yCTOK M BbipabaThiBaeMblii 3
HETO ChIp SBJIAIOTCA TENaMu, 00NafalolmMMy BA3KODIACTUHYHBIMH CBOHCTBaMH.
JKup xak Obl CYXHT LIAPHUPHOIL ONOPO# Ka3eHHOBOMY KapKacy, He OrpaHH4H-
BalOLLEil nepeMelleHUs Ka3eHHOBBIX MpsJieit OTHOCHTENbHO Apyr apyra [380].

XupoBbie HIADUKH C peKOMOMHMPOBaHHOH 060JI04KOH IOCEe TOMOTeHMU-
3aMH MOJIOKA, MOTYT TaKOKe Y4acTBOBaTh B JOPMHPOBAHHM MaTPHIbI CI'YCTKA,
HOCKOJNIBKY B COCTaB UX 060nouex Boyaercs kazenH [1132, 1149, 1608].

I1poyHOCTB U HECTKOCT CIYCTKOB W3 00€3KHUPEHHOTO MOJIOKA ONpEaeIIAeT-
cAl Ka3eMHOBBIM KkapkacoM. Takoif CrycTok nmpeacrasiser cob0i OTHOCHTENBHO
MATKOE TBEPAOE TEJIO, CIIOCOOHOCTh CONPOTHBIATHCA BHELIHHM HArpy3KaM Ko-
TOPOTO XapaKTEPU3YyeTCs MOAYJIEM YIIPYTOCTH MIH XKECTKOCTH [845].

Ka3seuHoBbIi kapkac (MaTpula) CrycTKa, Kak BCe MOAOOHBIE CTPYKTYPbI,
obnasaeT cnocoGHOCTBIO K CAMONPOU3BOJILHOMY CXKATHIO, B PE3YJIbTaTe KO-
TOPOro BO3HMKAET PAa3HOCTh AABJICHMI BHYTPH M CHapyXH fiueeKk (aaBjieHHE
CHHEpE3UCa), BbI3bIBAIOLIAA BbLAEICHHE U3 HETO CHIBOPOTKHU. Y BEJIHYEHHE 10
OIPEAEICHHOTO MNpEaeia MPOYHOCTH CryCTKa, OOYCIOB/ICHHOE YBEIHYEHHEM
KOJIMYECTBA M NPOYHOCTH CBA3EH MEXAY JJIEMEHTaMM CIYCTKa, TOBLILIAET
JlaBlIeHUEe CHHEPE3NUCA M CKOPOCTH BbIAENEHHA CHIBOPOTKM M3 cryctka. Henoc-
TATOK U HEHPOYHOCTh BHYTPU- H MEKMHLE/UIAPHBIX CBA3EH CHMXaeT npou-
HOCTB CrycTka. Takoif crycTok oObIYHO Ha3blBalOT «clAabbiM». YacTb sueek B
HeM BO Bpemsa 06paboTku MoxeT ObITh pa3pylLIeHa, 9TO YBENMYMBAET [IOTEPH
JKMpA ¥ Ka3eHHa C CHIBOPOTKOIA, a HeOobILIoe AaBlIEHHE CHHEPE3UCa 3aMeUIAET
BBLAEJICHHE ChIBOPOTKH H, CJICJIOBATEIBHO, OOCYLIKY 3epHa.

2.5.4. CoiicTBa CLIMYXHOro cryctka m ¢gakropsi,
BAMKIOWLME HA ero GopMupoBaHue

CTpyKTypHO-MeXaHHYeCKHe CBOHCTBa

KauecTBO ChI4yXHOTO CIyCTKA NPEXE BCEro XapaKTEpH3yeTCs MEXaHHU-
YECKMMH IOKa3aTeNAMU: TBEPAOCTbIO, YNPYTOCTHIO, NACTHYHOCTBIO, ILIA-
CTUYHOCTBIO, BA3KOCTBIO. TBEPAOCTb — 3TO CIOCOGHOCTS TeJa COMPOTHBIATE-
cA CKaTUIO; YNIPYrOCTh — CIOCOOHOCTL OBICTPO BO3BpALIATHCA B MCXOJHOE
COCTOSIHHME TIOC/I€ CHATUA HArPy3KH; XKECTKOCTh — CONPOTUBIAEMOCTh Aedop-
MaUMSM CIBHra; MMACTHYHBIMHM Ha3bIBAIOT Teja, cnocobHble Moa AeicTBHEM
BHEIIHHX CHI K 6OJIbUIMM OCTATOYHBIM JeOpMALHIM, KOTOPhIE B OTIIHYHE OT
ynpyrux gedopmanuii Hcue3aloT Nocie CHATUA Harpy3KH He cpa3y, a B Tede-
HME OINpPENE/ICHHOI0, HHOTJA JOBONBHO IMPOJOJDKHTENLHOTO BpEMEHH; IUIa-
CTHYHOCTH — CIIOCOOHOCTH K HeoOpaTHMBIM AedopManusaM, T. €. K Aepopma-
LMAM, KOTOpBIE OCTAIOTCA NOCJIE CHATHUA HArpy3KH; BA3KOCTb XapaKTEpU3yeT
€NOCOGHOCTD JKHAKMX M TBEPABIX TEJ CONPOTUBIATHCA MEPEMELLEHUIO OXHOTO
CJIOA MO OTHOWIEHHIO K JAPYroMy NOA JEHCTBHEM BHELIHHUX CHIT; TEKY4eCTb —
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CBOHCTBO, IPOTHBOIIOJIOKHOE BA3KOCTH, 001aJjaloliee UM TeJIO IPM MOCTONH-
HOM HANpPSHKEHHM HelpepbiBHO AeOpMHpPYETCH; NPOYHOCTH ONpeleaeTcs
MUHUMAJIbHBIMH HaNPKEHUAMH, TIPH KOTOPLIX CTPYKTYpa pa3pyLIaercs.

MexaHuyeckHe CBOCTBA OIPEIENAIOTCA XUMHYECKHM COCTaBOM relis,
B3aMMOCBS3bI0 KOMIIOHEHTOB IeJjis APYr ¢ APYTOM, KOJIMYECTBOM M IIPOYHOCTHIO
CBA3CH MEXUTy HMMHM, T. €. COCTABOM H CIPYKTYPOil reisi, B CBA3H C YEM 3TH
CBOHCTBA2 OOBIYHO Ha3bIBAIOT CTPYKTYpHO-MexaHudeckumu. KosmuectBeHHO
OHU XApPaKTEPU3YIOTCA PEOJIOTMYECKUMH TOKa3aTenaMu. Peonornueckue noxa-
3aTEM XapaKTepH3YIOT CBA3b MEXAY HaIpshKeHHeM (OTHOIUEHHEM BHELIHMX
CHJI K [UIOILAJIM NIONIEPEYHOTO BEKTOPY 3THX CHJI CEYEHUA) U BETUUMHON BbI3bI-
BaeMEIX 3TUMH HANPHKEHUAMH OTHOCHTENBHBIX AedopMaumii. Tak, compoTus-
AAEMOCTh CABUIY XapakTepu3yercs MoxysaeM casura (G), KOTOpblil paBHAeTCA
OTHOLUEHHIO HanpshkeHua casura (J) x medopMauuu casura (Y); BA3KOCTH —
k03(PHUHEHTOM BA3KOCTH, PABHBLIM OTHOLUEHUIO HANPSIKEHUS CABUIa K CKOpO-
cru aedopmain (). CeldyXKHBIH crycTok 001afaeT BA3KOINACTHYHBIMU CBO#-
CTBaMH, T. €. 001asaeT CBOIHCTBAMH TBEPIOTrO M XKUIKOINO TENA, MOITOMY IS
XapaKTEPUCTHKM €0 CBOHCTB Hy>XHbI HECKOJIBKO PEOJIOTHYECKHX II0Ka3aTeneii.
Yame Bcero 1A 3TOro MCIONb3YIOT MOAY/b CABMIa H KO3(UUMEHT BAZKOCTH.
CyuecTByeT KOppesiLMOHHaA CBA3b MEXAY 3 EeKTUBHONH BA3ZKOCTBLIO M MOJY-
fieM C/IBMT'a, [IO3TOMY 10 M3MEHEHHIO 3THX BEJIMMHH MOXHO CYAUTH 00 U3MEHe-
HHHM 1IPOMHOCTH crycrka {402].

H3MeHeHHe KOHCTAHTbl YBENWYEHHS BA3KOCTH NPH ChIYY>KHOM CBEPThI-
BaHWUM MOJIOKA, B 3aBUCUMOCTH OT pAja (pakTopos, 1ioka3ano B Tabi. 2.5.

2.5. Bauanue painuunsix aKkmopoe Ha KOKCMAKMY CKOpocmu
yeenuuenun a3Kocmu npu Coldyrcnom ceepmetéanuu monoka [1610]

KoHcTanTa CKOPOCTH yBeIHYEHHS BA3KO-
dakropsl CTH, onpeJeJeHHan Ha «PeoTecT-2»
dpdexrnsnas, ¢ | Hernnnan, Ma’ - '°
Jlo6aBsieHO conu B MON0OKO, %
0,0 0,819 350
0.3 0,633 235
0,7 0,564 194
TuTpyeMas KMCIOTHOCTL MOsOKa, °T
17 0.875 291
20 1,316 390
22 1,770 525
Temnepatypa nactepu3auui Mosoka,’C
72 0,769 291
80 0.706 217
85 0,733 200

CIpyKTypHO-MEXaHUYECKME CBOHCTBA MOJOYHBIX CIYCTKOB XapaKTepH-
3yI0T MOAYJieM ynpyrocTH G’ (Moayns 3anaca) 4 MOAyJieM noreps G, KoTo-
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phle OIpEAENAIOT C NMOMOLIBIO JHHAMHYECKOTO PEOMETpPa C KOAKCHATBHBIM
IMIMHAPOM KaK QYHKUHMIO BbI3bIBaeMOii JeopMaLii OT KpYTOBOH 4acTOTHI
kosebanuii [1149]. G’ — mepa sHepruu, 3anacaeMoit 1 0TJaBaEMO# MaTepHa-
JIOM B KOKAOM LMKne xonebGanuil; G” — KOJIMYECTBO 3HEPTMM, TepAeMoOil B
npouecce Aedopmaumuy B ByJe Temna. G’ OTHOCHTCA K 3AaCTHYHOH, G- K BA3-
KOCTHO# 4aCTH peakuMH reiis Ha MpUKnasiBacMoe HanpsokeHue [1132, 1149].
G’ MOXHO Ha3BaTh MoayineM snacthyHocth. Tanrenc noteps (1gd = G"/G")
XapaKTepH3yeT CTeneHb TBepAooOpa3HOCTH Marepuana: Julf YNpyroro teiaa
OH paBeH HyI0, A% BA3KOH KHAKOCTH — 6eckoHewHOCTH. TaHreHe noTepb —
Mepa BPEMEHH CYLUECTBOBaHMS CBA3eH NPOTEMH-MPOTEHH B MaTpHULe reis.
UeM BhIllIE TAHTEHC NOTEPD, TeM C OOJIbIIEH BA3KOCTHIO pearHpyeT reib Ha
[PHKIAABIBAEMOE HAlpsmkeHHe. I10 3THM XapaKTEpHCTHKaM MOXHO BLIYHC-
IMTh AMHAMMYECKYI0 BA3KOCTh /I' = G"/w, BpeMs penaKkcalMH HanpmKeHHH
[P KaHHO# 4yacToTe konebGanuii pasHo 2G/G" w.

Benuuunel Moayneii, a cieaoBaTeNbHO, NPOYHOCTh CTYCTKA 3aBUCHT OT
KOJIMYECTBa, POYHOCTH H BPEMEHH pellaKcalMu cBasel. [l oueHb ManeHb-
KX M OblcTpuix medopmaumii (o6nacth NMHEHHBIX ympyrux aedopmaumii)
3aBMCHMOCTB MOAYII€i OT IMIaBHBIX (aKTOPOB MOXKHO BhIPA3HTh YPaBHEHHEM:

G = Zc; - N; (d*Fldx®);, (2.4)
20e ¢ — xapaxkmepucmuka OnuKbl ceaseti, onpedensemas zeomempueii czycmxa; N —
Koauuecmeo cesseti Ha eduuuuy NOBEPXHOCMU NONEPEYHO20 Ce4erun u dF — uzmene-

Hue c60600HOU 3Hepzuu NPU PACXONCOEHUY INEMEHMOE8, KOMOPbIE CKPERARIOMCRA CBA-
aamu, Ha pacemoarnuu dx; i — munel ceéazei [1149].

Jlns reneil U3 QHCKPETHBIX yacTHi dF/dx’ XapaKTepu3yeT NMPOYHOCTH
CBA3€i, MOCKOJNIEKY HM3MEHEHME SHTPOMMH JUIA 3THX THIOB reneil HesHavH-
TenbHO. Takue ¢akTophl, Kak CHIBI NPUTHKEHUA BaH Aep Baansca, Bogopoa-
Hble CBA3M, FMIPATALMOHHOE OTTAJKHBaHUE, KOH(GOPMALMOHHAA JHTPOIHA,
OIpENENIEHHO MIPAIOT poiib B KOH(MOPMaLMK Ka3eHHOBLIX MHLUEI, HO Bax-
HOCTb MX IIOKa He BblABIeHa. Bogopoamubie cBa3u obpasyioTcs riaBHbIM 00-
Pa30M NpH CBA3BIBAHHH BOAHI.

HccnenoBalus rojUIaHACKMX YH€HBIX [OKa3ajiH, YTO B CHIYYXKHOM CTy-
CTKE OTHOCHTe]bHas Ae(opMalysA MPOMOPLMOHANBHA NPWIArAEMOMY Ha-
NPSHKEHHUIO TOJIBKO JIO TEX [OP, MOKa 0Ha He AocturHer Benuuuusl 0,03, yro
MOATBEPXKAAET MHULE/ULIPHOE CTPOECHHE CIYCTKa, TaK KakK IejM U3 MaKpoMo-
Jekyn Beayt ce6a no-uHomy [1149]. IIpenen TexydecTs ero HAaMHOTO MeHb-
me 1 Ila, yTo CBMAETENBCTBYET O HAIHYHM OCTATOYHBLIX JethopMauuil 1pH
OYEHb MANbIX HALIPSIKEHUAX.

B Tabn. 2.6 nokasaHs! OCHOBHbIE CBA3H, IPHHHMAIOILIKE y4acTHe B ¢op-
MMPOBEHHH MOJIOYHbIX CTYCTKOB (BHYTPUMHLS/ULAPHbIE ¥ MEXMHULE/UBIPHbIE).

H3amenenna Moayna G' ¥ TaHreHca MOTEPh MOJIOYHELIX CYCTKOB IIOKa3a-
Hbl Ha puc. 2.14, 2.15 u 2.16. Cpa3y nocie 06pa3oBaHUs CFYCTKOB BEIHYHHA
G' oyeHb Mana, 4To OOBACHAETCK HEOCONBIIMM KONHYECTBOM CBS3CH MEXIY
arperHpoBaHHbIMM TapaKa3eMHOBBHIMH MHIEIUIaMH B 3TOT MoMeHT. ITo mepe
CTapEHMA CTYCTKa BEJIHYMHA MOJY/S PACTET MOYTH JMHEHHO MO OTHOUICHHUIO
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K Jorapu(MHuyecKoii 1Kane BPEMEHH BILIOTh A0 6-9 4, 3aTeM NOABIAETCA
mnaro (~180 Ila), a nocne mpuMepHo 12 4 G' HauMHaeT cHwKarbea. [lapan-
JenpHO ¢ G' yBenHYHBaeTCA H yMeHblIaeTcs G . Benrmauna Moxyneit Bospac-
TaeT BHA4aJe 3a CUeT YBEIMYCHHA YHCIIa CBA3CH, 3aTEM TAIOKE 3a CYET H3Me-
HEHHS XapakKrepa CBA3CH: MPOCThIE CONEBbIE MOCTHKM (IEKTPOCTATHYECKOE
B3aHMOJICHCTBHE) 3aMEHAIOTCA MOCTHKaMH ¢ y4yactieM M®K. Opnako He-
3HAYUTE/IbHBIC H3MEHEHHS TAHIE€HCa NOTEPh, KOTOPHIE MOI'YT BBI3BIBATHCA
HEOJHOPOAHOCTHI0 CIYCTKa, CBUAETENHCTBYIOT O HEOONBLUIOM HM3MEHEHHM
XapaKkTepa CBA3eidl MO Mepe CTapeHMs ChIYY)KHOTO CTYCTKA, TaK KaK TaHIEHC
NOTEPh XapaKTEPH3yeT NMPUPOAY CBsA3eil, B 0COOEHHOCTH penaKcaluio.

2.6. Ocrognbie munst ceaseii 6 monounbix czycmxax [1132, 1184]

Tone: casseii Cuqyx;:;iu;l. 6csryc'rok, Kncno;n;{u:‘l. 6c0ryc'rox,

T'unpoo6HbIe B3aHMOACHCTBHA + +

JNEKTPOCTATHIECKHUE IPHTKEHUA:
yepe3 Y4acTKH, 3apsKeHHEIE

Pa3HOHMEHHO («+» H «—») + +
yepe3 MHIeIULpHeii Ca dpocdat + -
OTTaNIKUBAHHUSA + +
Ilpoune (cuiml Ban aep Baankca, 9 9

BOZOPOAHBIE CBA3H M Ap.)

Ilpumenanun: «+» — Hanbonee BaXxKHbIE; «t» — BaXKHBIE; «—» — HE BHIABJICHEI,
«M» — poiIb HE BRIABJICHA.

&
s 600
z
o KucnorHoisk
400 |
200 _
~~ CoryxHpiit
D_W__ug.—o—n-r an
L L 1
10° 104 10° 108
cex

Puc. 2.15. Hamenenue modynn 3anaca G 'kax QyyHKyus epemenu cmapenus
T = 30°C; o — coryncrblil C2YCmoK; A — KUCTOMHDILL C2ZYCMOK;
O ~ C2YCMOK, NOYYeHHbIl ROOKUCAERUEM MONOKA 2TIOKOKRO-O-Na-
xkmonom (IZLJT) [1132]
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« 0.6
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CbIvyXHbIA
0.3 v
0.2 Kuncnorrbiii
L L L 1 1
10° 102 10" 10 10
W (paac')

Puc. 2.16. Hsmenenue manzenca nomepo ColuyiCHO20 U KUCAOMHO20 C2yCm-
K08 KaK Qynxyus @ (kpyzoeas wacmoma Konebawus, pao ).
T = 30° C. Bospacm coiuysicnozo czycmxa (C MOMEHmMA GHECEHUR
3u3uma) — 6 4, kucnomuozo — 16 u [1132]

[ToBbilIeHHE TeMIEpPaTypbl CIYCTKa Hocjle ero oOpa3soBaHHUA CHHIKAET
BeJIHuMHBI Moayieit G’ u G”, onpeaenseMblx 110 JOCTHXKEHHIO UMH NOCTOAH-
HBIX 3HAa4EHMit [0C/ie BHIAEPKKH CI'yCTKa NIPH HOBO# TeMneparype (B npeje-
nax ogxoro 4aca) (1132, 1149]. CuuxxeHue TaHreHCa NOTEPh M HOBLILICHUE
MoJyiiei i CBUAETENBCTBYET O NOGLIMECHUU YAPY2OCMU U NPOYHOCMU C2YCMKQ
npu cHudicenuy memnepamypsl. ITH U3MEHEHHA NOIHOCTbIO 00paTHMBI.

CHIDKEHHE TTPOYHOCTH CI'YCTKa YBENHYUBAET €TI0 IIOTEPH C ChIBOPOTKO#
M YMEHBILIAET CHHEPE3UC BO BpeMs ero o6paboTku. OnHaKko CHUXKEHHUE IpOY-
HOCTH CT'yCTKa MPOMCXOAMT HE PaHbILE, YEM YEPE3 MoYaca [ocIe NOBhILIE-
HMS TEMIIEPATYPHI, 3 B HA4aJILHbIHA [1EpUO] MOAYJIH YBEIHYUBAIOTCA. B cBA3M
C 3THM NOBLILIEHHE TEMIEPATYPhl crycrtka Bo Bpems ero obpaborku (II Ha-
rpeBaHue) He OTPakKaeTcs Ha ero TEXHOJNOIHYECKHX CBOHCTBaX.

CHuxeHue coiepkanus MuuewapHoro ¢ocpara xansuus (MOPK)
YMEHBLUIAET BEIHYHHBI MOAYJIEH, 4TO MOAYEPKHBAET BAXHOCTh OCYUIECTB-
nseMblx ¢ yuactueM MOK BHYTpUMHUEUPHBIX CBA3ell B (hOPMHPOBaHMU
NPOYHOCTH CT'YCTKa.

Tanrenc morepsr BO3pacTai C yBeauueHUEM BpeMeHH AedopMaiyu: oH
paBnsuics 0,28 nmpu 0.1 ¢ u 0,55 npu 100 c. ITo yKkazpiBaeT Ha TO, YTO MpH
yBEIUYEHHH BpeMeHH AedopMalMH CryCTOK CTaHOBUTCA Oonee BA3KHM
(c yBenuyenueM Bpemeny gedopmauuu G'u G ymeHbluanuch) [1149].

PaspyiieHne chbIMyXHOro Crycrka HacTynaer IpM OTHOCHUTENbHOi me-
dopmaumu mexay 1,2 u 1,6 (taba. 2.7). Paspylualoiliee HalipskeHHe IS Chl-
HY)KHOTO CTYCTKE, XapaKTEPH3YIOLIEE €10 NPOUHOCTS, YBEIHHBAETCA CO CHH-
EHUEM BpEMEHM neopMammu: oo passo 2-10* Ila npu Bpemenn aedopma-
unu 107 ¢, 160 Tla — nipw 1 ¢, 85 I1a — nipu 30 ¢ u 17 IMa npu 10 mun [1148).

11033 MOJIOKOCBEPTHIBAKOULIETO JHIHMZ

OOBIYHO B MOJIOKO JUIst BHIPAOOTKH TBEP/bIX CHIPOB BHOCAT TaKoe KOJH-
YEeCTBO MOJOKOCBEPTHIBAIOLIEI0 3H3MMA, YTOOBI CBEPTHIBAHHE IPOHM3OLLIO
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npuMepHo 3a 30 muH. Heo6xoaumoe i 3TOro KOJMYECTBO 3H3UMA B 3HAYM-
TENILHOH CTENEHH 3aBUCUT OT (U3UKO-XUMHYECKUX CBOHCTB MoJOKa. Mero-
AWKa €ro onpeeneH!s ¢ NoMollbio npudopa «kpyxka BHUUMC» uznoxeHa
B COOpHHKE TEXHONOMMYECKHX MHCTPYKLUMI MO MPOU3BOACTBY TBEPABIX Chl-
yyXKHbIX cbIpoB. OObuHO Ha 100 K MOJIOKa BHOCAT IpHAMEpHO 2,5 r npenapa-
Ta ¢ akTuBHOCTBIO 100 ThIC. ycnosHbix e. [Ipu HeoOxoaumocTH yckopenus
IToil (asel, HaNpUMep, Npu nepepaboTke ChIYY)KHOBAJIOTO MONOKA, AO3Y 3H-
3MMa, [0 CPaBHEHUIO C YKa3aHHOM, CTapalOTCA 3HAYUTEILHO HE NOBBILIATS.
370 CBA3aHO C TEM, YTO YEM BbIIE 1033 ChIYYXKHOIO [OPOLLIKA, TeM GOJIbLIe
XMMO3MHA OCTaHETCs B ChIpe, TEM MHTEHCHBHEE OYAET NpOTEKaTh HecHeLu-
duueckuit MpoTeosn3, oT MaciuTaboB KOTOPOIO 3aBHUCHUT KauyeCTBO ChIpa; B
YaCTHOCTH, 3TO MOXKET CrocoOCTBOBaTh MOABIEHUIO B Chipax ropeun. Tak,
coip Yennep, BripaboTaHHbIHi ¢ MPUMEHEHHEM MOBBIUEHHBIX JO3 CHIUY)KHOTO
[I0pOLIIKA, HA PAHHHX CTAAHAX CO3PEBaHMA MMEJ OTIIMYHBIA BKYC U 3NacTH4-
HYI0 KOHCHCTEHLHIO, 3 K KOHIy CO3PEBAHHA BKYC €rO CTal TOPbKUM, KOHCH-
CTEHUMsS — Maxylueiicsa, nmactoobpasHoii [1176]. CeepTbiBaHne ChIuyKHOBA-
JIOTO MOJIOKAa MOXHO YCKOPHTh HEKOTODHIM IOBBIIIICHUEM CTEIIEHH 3PEJIOCTH
MOJIOKa, TEMIIEPATYPhI CBEPTHIBAHHA, 203 3aKkBacky U CaCl,.

2.7. Ceolicmea zeneii 06e33cupennozo MoROKA, NOAYYEHHBIX C NOMOU{bIO
Monokoceepmuiearouiux nzumos (pH 6,6) u xucnom (pH 4,6) npu
30°C[1149]

THn rens
ChIMYXKHbIH KHCJIOTHBIH
[lpenen Texyuectu (I1a) <<| =17
Tarrerc moteps (3a 10%¢) () 0,6 0,25
Hanpsbkenue paspymenns (3a 10 mun) (I1a) 10,0 100
Jedopmanns npu pa3pyieHny (—) 1,6 0,5
Koah¢uimenT nponutaeMocTy B (Mkm?) 0,2 0,15
dB/dt (um/c’") 20 <1
CxopocTs cuHepesuca (YCIIOBHBIX e.) 15 <1
JuporeHHoe napnexue cunepesuca (Ila) 1 <<1

B oTnnyue oT cKOpocTH S3H3UMATHHECKO#H (a3bl, CKOPOCTh BTOpO# (ha3bl
HE 38BUCHT OT KOHLEHTpPAUKH MOJIOKOCBEPTHIBAIOLIETO 3H3UMa [213, 1612].
310 NOHATHO, TaK Kak BTopas ¢a3a HaYMHAETCA MOCJE TOro, KaK IOYTH BECh
J-KaseMH yxe pacuiemieH. OfHako, ecld MCIOIb30BaTh HM3KYI0 KOHLIEH-
TPaLHIO MONIOKOCBEPTHIBAIOLETO 3H3MMA, TO Ka3eHH BbiNajaeT B ocafiok Ge3
obpa3oBaHuA resi, WIH Iellb PaclpoCTPaHAETCA HE Ha BeCh 0OBbEM MOJIOKA
[1148]. ITo-BnauMoMy, 3TO O6YCIOBAEHO HE3aKOHYEHHOCTHIO NepBoi (asml
#3-32 HU3KOH KOHLEHTpalMi MOJIOKOCBEPTHIBAIOLIMX SH3HMOB.

CKOpOCTDb CHIMYKHOTO CBEPTLIBAHMS

Monoko A0mKHO GBICTPO CBEPTHIBATECA MOCHE BHECEHMA B HETO MOJIO-
KOCBEpPTHIBAIOIIMX (DEPMEHTOB, TaK KaK MMEHHO B 3TOM ciyuae obGpasyercs
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IIPOYHBIA CTYCTOK, XOPOLIO YACP)KMBAIOIIMH >KHP H OTAAIOLIMIA CBHIBOPOTKY
[380]. OBanOBa OOHapyXiiIa TECHYI0 KOPPEIALKOHHYIO CBA3b, GNH3KYI0 K
¢dyHxkuuoHansHoit (r = ~0,96), Mexay BpeMEHEM CLIYY)KHOTO CBEPTBHIBAHHA
MOJIOKA M IIPOYHOCTHI0 06pa3ylomierocs CrycTka, KOTOpYIO OHa OLICHHBANIa 1O
HApacTaHUIO MpEeREeNLHOTO HanpshkeHus casura [1546). Crycrok u3 Monoka ¢
HU3KOM CHIYY)KHOH CBEPTHIBAEMOCTBIO HE TOJHLKO MEIJIEHHO 06pasyeTcs, HO U
obnanaer Manoi MPOYHOCTHIO, TaK KakK ChIYYXXHOBSAJIOE MOJIOKO HMEET HHU3KOE
coxepxanue kaszeuHa M Ca (cozepxauue Ca xoppenupyer ¢ conepKaHHEM
Ka3eHHa), 2 YeM HHXe COJNCPXKaHHE Ka3eHMHa B MONOKE, TeM MeHbiue Gyner
cBszell MexIy MapaKka3eHHOBBIMH MMLE/LIaMH B CrycTke. CMEIIHBaHME ChI-
YY)KHOBAJIOTO MOJIOK2 C MOJIOKOM C HOPMalbHOH CBEPTHLIBAEMOCTBIO H KH-
CJIOTHOCTBIO B PaBHBIX OTHOIIEHHAX He MOJHOCTHIO JHKBUAHPYET HEJOCTATKH
ChIYYXHOBSUIOTO MOJIOKA, HECMOTpS Ha YBEIHYeHHe KucnoTHocTH cMecH. Crie-
JOBATENBHO, MPHYHHEI IUIOXOI0 CIrYCTKAa B TAKOM MOJIOKE JIGXAT HE MPOCTO B
HHU3KOM €ro KHCIOTHOCTH, 2 B M3MCHCHHH COJCPXKaHHA H CBOHCTB Ka3cHHa.
BpeMs cBepTHIBAHHA ChIMYXHOBAIOTO MOJIOKA B YEThIPE pa3a BHIILE, HEM MO-
JIOKa C HOPMaIbHOM ChIYYXKHOIi CBepThIBaeMocThIO [1593].

Temneparypa cBepThLIBAHHS

3aBUCHUMOCTh CKOpOCTeif NepBUYHOH M BTOPUYHOH (a3 CHIYYKHOro
CBEPTHIBAHHSA MOJIOKa OT TEMIlEpaTyphl Ioka3aHo Ha puc. 2.14. B auana3zone
(H3MONOrHYECKHX TEMIECPATYpP CKOPOCTH YBEIMYMBAIOTCH C MOBBILICHHEM
TeMIepaTypHl.

Cxopocts nepBuyHoii ¢assl (Ve,,) paBua K. [EV/K, (ypaBuenue 3). B
HHTepBane TeMmneparyp ot 25 no 40° C 3Hauenue K,,, ynBausaercs (Garnier,
1963), a 3uaunT, B B2 pa3a COKpAIIAETCA MPONODKHTEIBHOCTD NepBOi ¢a3bt
IpH MPOYMX PaBHLIX ycnoBuaX. IToBeimeHue Temnepatypsl ¢ 20 go 42°C
YMEHBILHWIO MPOAODKUTENBHOCTh MHAYKIHOHHOro nepuona ¢ 36 no 11 mumn,
uu B 3,27 pasa, a MPOAO/DKMTENLHOCTh CTafHU (mokymsuuu — ¢ 12,5 no
1,8 muH, nin B 6,94 pa3a [1364]. IIpx TakoM NOBLILICHUH TEMIIEPATYPHI J0JIA
HMHIAYKIMOHHOIO IEpHOAa BO BPEMEHHM CBHIYYXHOIO CBEPTBIBAHHA MOJIOKA
(BCC) yBenuumacs ¢ 53,3 no 71,3%, mons craguu QIIOKyNALHH CHU3HIACH C
18,5 no 11,7%. Ilo KpaiowkuHy, TeMnepaTypHslit K03 (OHIHEHT SH3UMATH-
yecKo# (hazbl ChIYYKHOTO CBEPThIBAHHA (1o PABEH MPUMEPHO 2, a KOAry/sauMOH-
HO#t cTaguu — Gonsiue 10 [1452]). D10 o3navaer, yTO TeMiepaTypa ropasio
CHIIbHEe BIMAET HAa CKOPOCTH BTOPOii (HeIH3uMaTH4ecKoi) da3bl. B nuanaso-
He temneparyp ot 30 no 44° C kpHuBble NPOAOIKHTENBHOCTH HHAYKLIHOHHOTO
¥ (IOKYAALMOHHOTO MEPHOA0B UMEIOT TOUKY nepernba npu 42° C, cooTset-
CTBYIOLIYI0 MHHUMYMY (YHKLHI{ IIPH MCIIONB30BAHHM CHIYYXKHOIO MMOPOMIKA
u nencuuos [1761). Hamuuue Touku neperu6a npu 42° C CBHAETENLCTBYET O
TOM, YTO BAHAHHE TEMIIEPATYPhl Ha CHIYY)KHOE CBEPTHIBAHHE MOJIOKA HEOLHO-
3HayHo. OTpHUATEeNbHOE BAMAHME TeMiepaTtyp Bbimie 42° C Ha ChIYyXKHOE
CBEpPThIBAHUE MOJIOKA BLI3BAHO MOCTENCHHON HHAKTUBAUMEH JH3UMOB.

CxopocTs BTOpUYHOH a3kl (Vi) pe3ko cHHXkaercs, npubnuxasch K
HIDKHell TeMrieparype, [IPH KOTOPOH MOXET MPOMCXOAHTb KOAryJjsalius Mo-
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J0Ka, M NpH Temnepatype Hike 15° C cranoBuTCA paBHOi Hymo. PamaHay-
CKac Mojaraet, 4TO arperauus napaka3edHOBbIX MULEIUT HAET M NPH TeMIIe-
patype umxe 15° C, Ho ¢ oueHb HU3KOI CKOPOCTHIO H3-32 TOrO, YTO 3Ta CTa-
AN CHIYY)KHOTO CBEPTBIBAHMS XapaKkTepusyeTcs HanbGonee BbICOKOi 3Hep-
rucit aktuBaumu [1610]. Ecnu aueprus axtuBauuu nepBoit ¢asml paBHa
12,9 xxan/mons, To 1A BTOpOi (a3l oHa paBuseTca 43,8 kkan/mons [713,
1279]. Ocobexno GbICTpO CKOPOCTH POPMHUPOBAHHA CTYCTKA YBEIMUHBAETCA
npy nosbinieHHy TemnepaTypsl ot 15 no 30° C [1243]. B onbitax Pamanay-
ckaca H YpOeHe NOBbIILIEHHE TeMmepaTypsl cBepThiBanug ¢ 20 go 32° C co-
KpaTU/IO BpeMs CbI1Y>KHOro cBepThiBaHHA B 4,8 pa3a [1617]. Ilpu Temnepa-
type Bhilie 50° C cxopocTh arperauuu NMpROIMKAETCA K TEOPETHUECKOMY
MaKCHMyMY, PacCYHTHIBAEMOMY NO ypaBHeHMI0O CMOIYXOBCKOTO, M CTaHO-
BUTCS He3aBHCUMOH OT temmepatypsl [1148]. Oanako, o ApYrUM AaHHBIM,
MaKCHMaJIbHaA CKOPOCTH (IOKYJIAIMH TaK XKe, KaK ¥ nepBoii dhas3b peakiyu,
Habmoganacs npu 42° C [1364, 1761). Pasnuuna B 3THX JaHHBIX, CKOpee
Bcero, o0ycroB/IeHbl Pa3HOi MPOJOKUTENLHOCTEIO HAOMIONEHMA, TaK Kak
npu Temnepatypax Bbiule 42° C, KaKk YKa3elBaJOCh BBIIIE, IPOUCXOAUT MO-
CTENEHHAad MHAKTHBAlMA MOJIOKOCBEPTHIBAIOLIMX JH3HMOB. MMHMMalIbHEIE
NPOROKHTENbHOCTH HHAYKLMOHHOTO MepHola ¥ cTafun Gaokyisuuy mpu
42°C Habmionanu u apyrue asropst [1761].

B onsitax Pamanayckaca 1 YpbeHe npoYHOCTh CrycTKa IPH NOBBILLIE-
HHM TeMnepaTyph! cBepthiBanua ¢ 20 no 32° C Bo3pacrana [1617], uto co-
rIacyeTcs ¢ BO3pacTaHWeM 4Mcia ruApo¢oOHbBIX CBA3€H, UIpalolUX 0co6o
BAXHYIO poJlb B CTPOEHHH crycTka (Tabn. 2.6). B onwitax IllnHrapesoii mo-
BbIIIEHHE TEMIIEPATYPhl CBEPTHIBAHUA Monoka B HHTepsane 30-42° C mpu
HCTIONB30BAHMHM B KAYECTBE KOATY/NAHTA ChIYY)KHOIO MOPOLIKA, (pepMEHTHLIX
npenapatoB BHUUMC, ®II-6 u ®I1-7 ysenuuuBano NpOYHOCTh CryCTKa U
CKOPOCTh CHHEpE3UCa, HO YMEHBIUAJIO CTENEeHb MCIIOAL30OBAHHA CYXHX Be-
HIeCTB MOJIOKa U xupa [1760].

Temnepatypa u BCC Monoka Bo BpeMa BbIpaGOTKHM Chlpa YCTaHaBJIH-
BAlOTCA C yyeToM obeclieyeHus HaubGonee GnaronpuATHLIX YCIOBHIA 1 pas-
BUTHA HeoOXoaumMoi Muxpodnopsl ¥ noayyeHna TpeGyeMbIX OpraHoJenTH-
YEeCKMX MOKa3zaTesei chlpa, MO3TOMY MCIONB3YIOT TaKHE KOHLEHTPALUH H-
3MMa, KOTOpble 06eCneunBaloT CBEPTHIBAHUE MOJIOKA IPH IIPOM3BOACTBE Chl-
YyXHBIX ChipoB npu Temneparype 30-34° C B TeueHHe, npuMepHo, 30 MuH.
YBenuyeHue NPOAOIKUTENBHOCTH CBEPTHIBAHNA, KAK YKa3aHO BBIILE, MOXET
NPUBECTH K CHHXKEHHIO MPOYHOCTH CI'YCTKAa M CKOPOCTH cHHepe3uca. [foBbi-
IIeHWE KOHUEHTPAlUMH 3H3UMOB CBEPX YCTAHOBJIEHHOH 03Bl BbI3bIBAET IO-
peds B ChIpax, MOBBILICHHE TEMIIEPATYPhl CBEPTHIBAHUA MHTEHCH(HULHUPYET
POCT BpeIHO# U 3ameader pa3BuTHe HeoOxoauMon Mukpoduiopst. OaHako B
OnpeneNIeHHbIX Mpeaenax KOHLUEHTPALHUIO JH3MMOB M TEMIEPaTypy CBEpPThHI-
BaHHA MCNONB3YIOT JIA YNpaBieHHA npoleccaMH BhipabGoTku chipa. Heco-
CTOATEJIbHBI MOMNBITKH NOBBICHTh TEMIIEPATYPhl CBEPTHIBAHHA B IPOH3BOACT-
Be MeJIKUX ChipoB Bblile 42° C 63 M3IMEHEHNA COCTaBa 3aKBAaCKH, MOTOMY
YTO0 MaKCHMAIbHbIE TEMHIEPATYphl JUIA JAKTOKOKKOB M JIEHKOHOCTOKOB, UC-
0JIb3yeMBIX JUIf BhIpabOTKH 3THX CHLIpOB, paBHbl 37-40° C.
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Poas xanbuna U gochartos

Kanbnuii He yuacTByeT B SH3UMATHUECKOH (haze ChIUYXHOTO CBEpPTHIBA-
HMSl, OTHAKO HU3MEHEHHE €ro COEPIKaHUA B Cpelie MOXKET H3MEHUTH QH3UKO-
xuMuueckue ycnosus. [IoBbiienue Konudectsa BHocumoro B Monoko CaCl,
¢ 0 mo 40 r/100 n cHU3WIO NPOJO/DKUTENHHOCT HHAYKIIHOHHOTO MEepPHOJA C
14,69 no 4,21 muH, T. €. B 3,5 pa3a, cranuu ¢aokynaumuu — B 3,7 pasa, MeTa-
crabunpHoro pasHosecusa — B 2,7 pasa, T. e. CaCl, okasan BiusHHe Ha BCe
CTaiMK ChIYYXKHOro cBepThiBaHus [1364]. ITo Patel et al., Buecenne nonos Ca
B MOJIOKO YMEHBLIAET BPEMs ChIYY)KHOI'O CBEPTHIBAHHMA M MPOYHOCTH CTYCTKa
yepe3 20 MuH (K3g), koTophie pocturaror Muiumyma nipu 0,01 MM Ca; npu
BbicokoM copepxaHuu Ca (0,54MM) 3HaueHMs 3THX BEJHYHH NOBBIILAIOTCA
[822]. CaCl, MoxeT oka3aTh BIMAHHE HA CHIYYXKHOE CBEPTbIBAHHE MOJIOKA
yepes coAepKaHHE Ca®* u u3meHeHue pH monoxa. Ilpu nognepxanuu pH Ha
MOCTOSIHHOM ypoBHe, fobasneHue K Moioky CaCl, B 0OpryHbIX f03aX MaJo
BIMSAET Ha nepByio a3y celuy)kHOro cBepThiBaHus [1184], yTo xopouro BHA-
Ho Ha puc. 2.14. CnenoBatensho, no6asnenue k mosnoky CaCl, oxa3sbiBaer
BIIMAHME HA SH3IHMATHYECKYIO CTau10 Yepe3 cHuxeHue pH monoka.

Bropas ¢aza — ¢utokynsLus MOXKeT NMPOXOAUTS TONBKO NPH HAJIMYHH B
MOJIOKe OllpeielleHHOro KoiaudecTsa HoHOB Ca. HopManbHas KOHLEHTpaLus
Ca® paesa 11 Mr/100 r; MonOKO ¢ coaepxanuem MeHsure 8 mr/100 r Ca®
ABJIACTCA ChiYyKHOBANLIM. [Ipu yBenuuenun comepxianus Ca’* B monoke
BbIILIE JTOTO YPOBHS BpEMA CBEPTHIBAHHUA CHHIKAETCH MPONOPLHOHAILHO
KOHUEHTPALUH HOHOB.

Bo Bpems nacrepu3anuy KOHLUEHTpaLus HOHOB Ca B MOJIOKE CHHIKAeTCH
3a CYeT mepexojia YacTH pacTBopeHHoro B Mojioke ¢ocdara Ca B HepacTBo-
pHuMy10 GopMy M BBITTaAeHUA B OCAJOK B COCTABE TaK Ha3blBAEMOIO «MOJIOY-
HOro KamHA». B MONOYHBIH KamMeHb NepexoauT U3 MoJoka okono 7,5% doc-
daros, 16% Ca u Mg [214]. B monoke, nacrepusosanHom npu 72° C B Teue-
Hue 20 ¢, conepxanne Ca>* CHUKAETCA 110 CPABHEHHIO C €r0 CONEPKAHHEM B
HCXOHOM MoJjioke Ha 15,2% [1605]). D10 HEMHOFO 3aMeUISET CBEPTHIBAHHE
MOJIOKA ¥ CKOPOCTh YIPOYEHHs CI'yCTKa.

Bnuanune nacrepu3alyMy Ha KMHEMAaTHYECKHUE XapaKTEPUCTHKH ChIYyX-
HOTO CBEPThIBAHMA MOJOKa TipuBeicHb! B Tabu. 2.5 1 2.8 [1610, 1605]. O cxo-
pocti GQUIOKYNALMU B 3THX ONbITaX CyIH/IM M0 CKOPOCTU YBEIHYEHHS BA3KO-
cti. U3 mpuBeneHHbix B Tabi. 2.8 RKaHHBIX BHJIHO, YTO TACTEPU3ALHA H
XpaHEeHHEe MAacTEePU3OBAHHOTO MOJIOKA OKa3anud OTPUMUATEIbHOE, a CO3PEBa-
HHE, 0COOEHHO MACTEPU3OBAHHOTO MOJIOKA € 3aKBACKOH, — HOJIOKUTENLHOE
BIMAHHE HA KOHCTAHTHl CKOPDOCTH YBENHYEHHMA BA3KOCTH. IlomoxurensHui
addexT, O4eBHIHO, CBS3aH C MOBBIILEHUEM AKTHBHOI KHUCIOTHOCTH MOJOKa
BO BpEMs CO3PEBaHUA.

JUIA BOCCTaHOBJIEHHA ChI4YXHOH CBEpPTBIBAEMOCTH MACTEPH30BaHHOFO
MOJIOKA B HETr0 BHOCSAT XJIOPHUCThIH KanblHif. 3aBUCHMOCTb BPEMEHH ChIYYX-
HOro cBepThiBaHHA Monoka ot kKoHueHtpauuud CaCl, KnumoBcknii Beipa3un
ypaBHEHHEM:
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K-C=(Ty-1)T,rne 2.5)
To — npoodondicumenbHocmb CBEPMBIBAHUA MOTIOKA CHIYYICHBIM NOPOUKoM bez dobas-
nenusn CaCly, mun; T — npodorsxcumensHocme ceepmotéanus monoxa ¢ dobasaenuem
CaCly, mun; C ~ xonyenmpayun CaCly, 2/100 n; K — koagppuyuenm coneeozo 3gp-
hexma CblYYHCHO20 CBEPMBIBAHUA, GENUNURA NOCMOAHHAA OISR OAHHO20 MOROKA.

2.8. Bnusnue no0zomoeKu MONOKa HA €20 CHILYICHYIO CEEPMbIGACMOCMb

KoHCTaHTBI CKOPOCTH yBeIHYEHHS BA3KOCTH
MpPH arperauxy mapaKaleHHa crycrka
Bra Monoxa (mo «Peo*rec:yl-Z») (no npuGop l«;Tpo»iﬁ»)
CTHHHAS CTHHHAN
Iddexr. 1 ddexr. 5
K c-u's Ks!ll: K.ac‘os Kﬁlql_s
c Ila” ¢
Cripoe 0,730 301 0,222 0,1208
Tlacrepnsosannoe (72° C, 0628 258 0217 0.1140
15-20 c) ’ ? ’
Celipoe nocyie co3peBaHusA 0,752 313 0,242 0,1241
Hactepusosarnoc 0,606 243 0210 0,1080
Toce XpaHeHHs
ITactepuzoBannoe mocne 1.017 399 0.237 0.1180
CO3peBaHMA C 3aKBaCKOH i i ’

YpaBHEHHE CNPaBEJIMBO IIPH KOHLEHTPALUM XJIOPHUCTOTO KANBLUHA OT
MHHMMAJILHOIO YPOBHS, NPY KOTOPOM HAYHHAETCA KOArysflids MOJOKa, HO
56 r/100 n monoka {1184, 1358, 1546]. Ha puc. 2.14 noxasano rpaguyecku
BIMAHHE KouuyectBa nobGasmsiemoro CaCl, Ha cKOpOCTh BTOpHYHO#H ¢a3bl
CBIYY)KHOTO CBEPTBHIBAHMSA MOIOKA, KOTOpas MPaKTHYECKH IIEPECTaeT YBEIH-
YMBATBCA NPU YBEIUUEHUH KONHYecTBa BHocumoro B Monoko CaCl, 1o 0,05%
[1149]. TTonoOHBIi pe3ynbTaT NOJMYYEH H APYTUMHM UcciaenoBatensmu [710].
[IpoaoKMTENBHOCTE CBEPTHIBAHHS NACTEPH30BAHHOTO MO OOBIYHOMY PEXKH-
My Monoka (72° C, 20 ¢) MOXXHO BOCCTaHOBHTL JoGaBnenueM B Hero 0,056 /i
CaCl, (Humberi & Alais, 1975) [1593]).

Pons nonos Ca®* B 06pasoBaHuu CIyCTKa COCTOMT B TOM, YTO OHH OCY-
ILIECTBIAIOT NEPEKPECTHBIC CBA3M MHULEIUI ApYr ¢ ApyroM uepe3 cdocdoce-
PIBHEIE OCTATKH Ka3EHHOB. B03MOXHO TaioKe, YTO NOJNOKUTENBHO 3aPANKCEH-
Hble HOHBI Ca®* HEHTpaNH3yIOT OCTATKH MOBEPXHOCTHOIO 3apsina [326, 1184,
1271}, a cnenoBartesbHO, CIOCOGCTBYIOT CHHIKEHHMIO THAPATHOTO CJIOA, KOTO-
Pblit HACTMYHO COXPAHAIOT NIapaKa3eHHOBLIE MuLEIb (puc. 2.2). I1pu BHece-
HuK B MOJIOKO 6oussie 50 MM CaCl, noBepxHOCTHBIH 3apa] MHLE/UT Ka3eHHA
MEHACTCS Ha MOJIOXUTENBHbIH ¥ MEeXAy HUMH CHOBA BO3HHUKAIOT CHJIbI OTTAl-
KMBAHHSA, IPONOPLIMOHAIEHBIE KONMYECTBY BHeceHHOro B Moioko CaCl,. O He-
M30€KHOCTH NEPEXOAa H30TOYKU Ka3eHHa B ILUENOYHYIO 30HY NpH yBejMye-
HUHU coaepxannsa HosoB Ca B Mosioke nucai ['narones eme B 1958 r. [1271].

Hob6asnenue CaCl, K MONOKY MOBBILAET MOAYNb 3MacTH4HOCTH (G')
(puc. 2.14) u npouHocTs crycrka [1149, 1184, 1364, 1538, 1593]. OnHa 4 Ta
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e 2MaCTHYHOCTh CYCTKa Oblna JOCTUTrHYyTa npu AobaBnexun B Mojoxo 10,
20, 30 u 40 1/100 x CaCl, cootBercTBeHHO 4epe3 28, 21, 14 u 11 muH. Jna-
CTHYHOCTb CTYCTKa B KOHLIE €ro GOPMHPOBaHHMSA CHIBHO YBEIHYHBAIACH NIPH
nobasnennu x Monoky ot 0 1o 30 /100 1 CaCl,, HO MpaKTHYECKH HE M3MeE-
HWJIaCh [IpY JanbHeiiuieM nosaiieHHH ero a03s! A0 40 r/100 n. Ilo Pamanay-
ckacy u Ypbene, s dexrnsHas BA3KOCTb ChIYYXKHOTO CI'yCTKa IOBBILIACTCA
npu poGasnenun k Monoky xo 0,08% CaCl, [1617]. JansHeiimee 1noselme-
HMe KonuuecTsa pobaBnsemoro k mouoky CaCl, cHuxano s¢ddexTHBHYIO
BA3KOCTb H MOBBILIANO TUKCOTPOIIHOCTh CUCTEMBI.

IMockonbKy NpH NacTepH3alMHu ocaxaaercs yactb ¢ocdara Ca, s Boc-
CTAHOB/IEHHA CBEPTHIBAIOIIMX CBOHCTB B NMACTEPH3OBAHHOE MOJIOKO LiENeco-
obpa3Ho po6asnats ¢ocdarn [214, 1551, 1605]. Nobasnenue docdara Ca
BMecTo CaCl; mid B KauecTBe YaCTHYHO# ero 3aMeHbl 0Ka3ajlo CYILECTBEHHOE
BIIMSHUE HA CKOPOCThL ChIMYXXHOIO CBEPThIBAHMSA U KauecTBO chbipa. JlobGase-
Hue B MOJIoko ¢ocaTa Ca 32 30 MMH 110 BHECEHHA MOJIOKOCBEPTBIBAIOLIETO
SH3MMa CHHXAJIO BPEMA CbIYY)KHOIO CBEPTbIBAaHHA; MHMHMMAbHBIM BpEMA
cBepThiBaHMA ObL10 npu BHeceHnH B Mosoko 0,01 M docdara [710]. Buece-
aue B 100 n monoka 10-20 r CaCl; u 50-70 r monodoctara HaTpUa NMpenoT-
Bpallano M3nuLIHee cHwxeHue pH ChIpHO# Macchl, yiy4Iliano KOHCHCTEHIIHIO
Chipa, CHHIXJIO YaCTOTY MOABJICHUA ropbKoro Bkyca [1631].

SInoHCKUe yueHble MONAraioT, YTO Ha CTPYKTYPY cbipa Goibmoe BiMs-
HMe okasbiBaeT cooTHouieHHe Ca u P, xoTopoe jake cyllecTBEHHee, YeM
BnusHue pH [551]. Monoko ¢ oTHomeHneM coaepkanusa Ca K COREPIKaHHIO
P menbie 1 ceepThiBanocs 3a 36,8 MiH, C HEMHOrO 60JbIIMM | OTHOLLIEHHEM —
yepe3 34,2 MuH, eule 6onee BRICOKHM — 3a 27 MuH [1563].

INossnuenune cogepxanus ocpara go 0,75 r/n u Gonee HeMHOrO yBe-
JUYWIO BpeMs CBEPTbIBAHHA MPH HE3HAYMTENBHOM M3MEHEHHM IUIOTHOCTH
crycTka [822].

@paHly3CcKUe yuieHble YCTAHOBWIH, YTO B ChI4Y)XHOBSAJIOM MOJIOKE OT-.
HolueHue cofepxanua Ca x coaepxanuio N menee 0,20, B HOpMaIbHOM MO-
noke Gonee 0,23 (Mocquot et al., 1954) [1593].

ConeBoe paBHOBecHe B MoJoKe nociae gobasinenuns CaCl, nnu ocdartos
HACTYnaeT 4Yepe3s onpeaeneHHoe BpeMi. [103ToMy pexoMeHayeTca HX BHOCHTb
B MOATOTOBJICHHYIO i BbIpabOTKH CbIpa CMECh C BHECEHHBIM MOJIOKOCBED-
THIBAIOIIMM SH3UMOM (OKOJIO MOJIOBMHBI J03b1) npu 30-36° C, BbIAEpPKMBATh
cMech B TeueHue 14-15 MuH, a 3aTeM BHOCUTh OCTAIBHYIO YaCTh IH3HMA; WIH
BHOCHTb COJIM B MaCTEPU30BAHHOE MOJOKO nepes cospeBanuem [1605].

Komnounusiii pocdar kansuus (KKP) urpaer BaxHylo posib B ChIYX-
HOM CBEPThIBaHHU MOJIOKA: CHIKeHUe coiepxkanus KK® B Muuemnnax ymeHs-
1IaeT CKOPOCTb arperauyyu MuLesUl xaseuHa [213, 451, 1184]. Ilpu cHrwkenuu
copepxanua KK® Gonbure yeM Ha 20% ChIYY>KHOE CBEPThIBAHHE BOOOLIE He
IPOUCXOJUT, €CJIY He YBENUYHTS cofiepxaHHe HOHOB Ca B MOIIOKE.

Bausune nonHoi CHJIbl, KATHOHOB H AaHHOHOB

Ha o6e ¢a3bl cbiMy)KHOro CBEPTHIBAHUA BIMAET MOHHAs CHJIA MOJOKA.
BiusiHue ee Ha SH3UMATHUECKYIO a3y OOYCIOBIEHO TEM, YTO H3HM H CY6-
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CTPaT HMEIOT OTPHUATENbHBIE 3apAJbl K NO3TOMY OTTAJKHUBAIOTCA APYr OT
Apyra. 3sMeHsas HOHHYIO CHITy MOJIOKA, MOXHO YMEHBUIUTh BEJIMYUHY U Ja-
xe 3HaK 3apsaa. [lo-BuanMOMy, O 3TOH NpUYHHE NPH BLIPaGOTKE HEKOTO-
PbIX BUAOB ChIpoB B MOJIOkO BHOCAT A0 0,15% NaCl [1186]. IIpu cauikom
BbICOKOH HOHHOH CHJIE MOJIOKOCBEPTHIBAIOLas aKTUBHOCTb 3H3UMOB OyameT
CHWXKATbCA, H CIAMILIKOM BBICOKHE J03bl COJIM B MOJIOKE HE YMEHbUIAIOT, a
YBEJIMYMBAIOT BpeMs ChI4YKHOTO cBepThiBaHusa. Hanuuue MakcuMyma Ha
kpuBoii BCC, kak (pyHKI{MH MOHHOM CHIBI, OYEBUAHO, BbI3BAHO CMEHOI 3a-
PAa Ka3eHMHOBBIX MHLE/I B TOuKe neperu6a [213, 373].

ITpn moconxe Yemnepa samena sactu NaCl va NaH,PO, nin KH,PO,
HE M3MEHWIIA BIIATO- M XHUPOYJACPIKHBAIOUIYIO CIIOCOOHOCTH, KMCJIOTHOCTH
CBIPHO} Macchl, HO 3aMETHO YMEHbIUHJIA CTENeHb MPOTE0AH3a U BRIPAKEHHO-
CTH CBIPHOTO BKycCa M apoMaTa; KOHCHCTEHLHA Chlpa CTajla TBepxke, Goiee
3CPHUCTOH, MEHEE JIMMKOA M 3IACTHYHOH, MOABHICA CAMOKOJ; LBET TECTa
ctan 6eneceiM [382}].

TIpeanonaratoT, 4TO arperals napaka3eHHOBBIX MHULIEILT OCYIIECTBIACT-
cf MYTEM 3JIEKTPOCTATUHECKOTO B3aMMOAEHCTBHA MEXAY OTPHULATENBHO 3a-
PAKEHHBIMHU YYaCTKaMH MHULIEIUTbI, OCBOGOXIAIOLMMHCS B PE3YILTATE OTAC-
nenus oT Hee MII, u HeMAEHTUDHULHMPOBAHHLIMM NOJIOKHTENBHO 3apAXKEH-
HBIMM y49aCTKaMH COCEAHHX Mapaka3eMHoBuIX Muueswn [326]. [losromy dak-
TOpB!, BAMAIOIINE HA IIOBEPXHOCTHBIH 3apsi, BAMAIOT U HA CKOPOCTb CHIYMYX-
HOTO CBEPTHIBAHHMA MOJIOKa.

C yBelHYEHHEM HOHHOH CHJBI Cpeibl CKOPOCTh arperaiuH napakaseu-
HOBBIX MHLEJLT MOXKET YBEIHYMBATHCA U YMEHBIIAThCS, YTO 3aBUCHUT OT Clie-
uupuuHOCTH HOHOB [213]. ChIvy)XHOE CBEPTHIBAHHE MOJIOKA CTUMYJIHPOBAIH
Ca™, Mg®, Mn?*, Cd*, unru6uposanu Cu?*, NiZ*, Hg?* [1639]. Tlokazano,
uto no6asnenue B Monoko Na*, K¥, Li* u Cs* cHikano koxuentpaumio na-
PaKa3e€MHOBBIX MHLEJUI, HEOOXOAUMYIO JUIA OCYLIECTBJIEHHA BTOPOH (hasml
CbI4Y)XXHOTO CBEpTHIBaHHA [348].

Buecerue B chipoe Monoko npu 30° C FeCl; B konuuectse 0,43 MM yc-
KOpAeT THAPOJIH3 J¢-Ka3eMHa XMMO3WHOM NpH NPOH3BOJACTBE ChIPOB, oGora-
HIEHHBIX Xene3oM [734].

IlonuMKaTHOHBL MOTYT YCTPAHUTb OTPHLATENLHOE BIMIHUE HEROCTATKA
KK® B Muue/uie Ha CBEpPTHIBAHME M JaXKe BbI3BaTh KOAryJALMIO Ka3eHHA B
OTCYTCTBHE MOJIOKOCBepThiBalomx 3H3uMoB (Di Gregorio & Sisto, 1981).
Jo6apnenue B Monoko cMecd Mn, Zn, Co ¥ IpyTUX MHKPO3JIEMEHTOB COKpa-
THAO MPOJOJDKHTENBHOCTh CHIYY)XHOIO CBEPTHIBAHMA MOJIOKA, 8 TAKOKE Ha
17% — Bpems 06paboTKM 3epHa; comep:KaHUe BJIard B ONBLITHOM JIMTOBCKOM
cbipe ObL10 HHXKeE, YeM B KOHTPOJIbHBIX, Ha 1,7% [1600].

CriuyKHOE CBEPTHIBAHHE MOJNOKA 3aMeUIAETCA IPH BHECEHHH B HETO
uutpatoB K wnu Na [1631]. ITo Pamanayckacy, Baecenne B Monoxo go 0,7%
NOBAPEHHOH CONK MOHHM3WJIO KOHCTAHTY CKOPOCTH YBENMYEHHS HCTHHHOM
BA3KOCTH MU arperalyy Napaka3eMHoBLIX yacTHil ¢ 350 go 194 Ma'.c’, uto
CBUJIETE/NBCTBYET O 3aMEJUIEHHH 00pa3oBaHUA CTPYKTYPHBIX CBA3€il H ympo-
yeHus cryctka (tabn. 2.5) [1610]. B ero onpiTax KOHCTaHTa BA3KOCTH MOHO-
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TOHHO CHYDKAJIACh C YBEJIMYCHUEM KOIMYECTBA JOOABIAEMOH K MOJIOKY COJH.
Uonn Na o6magaroT cniocoGHOCTBIO 3aMEHATh CBA3aHHBIN ¢ kaseuHoMm Ca u
BJIMATH H2 (OPMHUPOBAHKE H PEOIOIHYECKHE NTOKA3ZATENU ChIYYXKHOTO CIyCTKa
[490, 1384]. B 1o xe Bpemsa KaiiprokiuTeHe Hamuia, 4TO MaKCUMAaNbHOM Mpoy-
HOCTBIO CHIYYXHEIH CTycTOK 00nanan npu BHeceHuH B Moioko 0,5% nosa-
peuHoit conu [1401]. Tlo Patel et al., cerMyxHOE CBEPTHIBAHUE H YHPOUYCHHE
CTYCTKa 3aMeIUIAI0Tcs ¢ noBsllieHHeM coaepxkaHua NaCl B monoke. Jaxe
0,5% NaCl 3ame[yIaeT ChIYYXKHOE CBEpThIBaHKe Mojioka [822, 1621].
YactugHoe jedocopuanpoBaHue KazeuHa OKa3alo HeGOJIBLIOE BIIMS-
HHME Ha NepBYI0 (a3y CBIYYXKHOTO CBEPTHIBAHHA, HO 3aZMETHO CHU3WIO CKO-
pOCTh BTOpPO# (ha3sl U CKOPOCTh YmpoueHHus cryctka [1184], gro ykasuiBaer
Ha CYLIECTBEHHYIO polb (ocOCEpHILHBIX OCTATKOB KA3€HHOB B arperamuu
napaxa3enHOBbIX Muue/L1. OHONPUHKO 11 YCKOPEHHA 00pa3oBaHHs CIyCTKa
U CHHepe3Kca BHOCWI B MOJIOKO TociIe nacrepu3anus $GocopHyio KHCIOTY U
¢docdatnl xanua u Hatpus [1551]. K coxkaneHuio, B ero onbIrax HET JAHHBIX O
BJINAHUH 3TUX JOO2aBOK Ha MHKPOOUOIOrHIECKHE TIPOLIECCH H Ka4ECTBO Chipa.

Kucaornocrs

U3 puc. 2.14 BUAHO, YTO CKOPOCTH SH3UMATHYECKOH H HEDH3UMATHIESCKOH
(a3 xoarymanu¥ MONOKa CHIDKAIOTCA HpH nossliteHu pH. B ombirax Pama-
HaycKaca IOBBIIIEHHE KUCIOTHOCTH MoJoKa ¢ 17 mo 25° T ysemMuuio MCTHH-
HYI0 KOHCTaHTY CKOPOCTH YBEJIMYEHUA BA3KOCTH IIPU ChIMYXKHOM CBEPTHIBAHHH
MoJI0Ka ¢ 291 z10 606 ITa™ -, uto ceunerenscByer 06 yckopeHuH hopMHpO-
BaHMS CTYCTKA [IPH NOBLILIEHHM KUCIIOTHOCTH MoJioka (1abi. 2.5) [1610].

OnruMansheii pH 114 ruaponusa s-kazenHa npumepHo paseH 6,0; B
HHTepBaIE 5,6-6,4 CKOPOCTh IMAPONM3a U3MEHAETCA He3HA4UTENsHO [450,
1149]. Ecmu chl4y>KHOE CBEPThIBAHHE MOJIOKA MPOBOAMTL Npu TakoM pH, To
TBEPABLI CHIP ¢ TPAJULHOHHOH KOHCHCTEHIHEH U BKyCOM HE BhIpaboTaTh H3-
332 H3MEHEHUA COCTaBa ¥ CTPYKTYpHl MHLEIUILI Ka3eHMHa M chipa (pasd. 2.3).
CrluyXHOe CBepThIBaHHE Moioka nposoasar npu pH 6,5-6,7 (17-20° T), xo-
TA CKOPOCTh JH3MMAaTHYECKOH peaxuyy IPH 3TOM HaMHOrO HKXE, YEM IIPH
pH 6,0. B nonycTuMOM HHTEpBalle KHCIOTHOCTH MOIOKA JIyYIlle IIPHAEPKH-
BATECA €€ BEpXHEiH IpaHMIlbl — KaK C TOYKH 3PEHMA KayecTBa ChIpa, TaK H
JKOHOMHM MOJIOKOCBEPTHIBAIOIMX dH3UMOB. [IpH NOBBINEHHH KHCIOTHOCTH
Monoka ¢ 17 go 19,5° T pacxoa ChI4yXKHOTO NOpOIUKA CHiKaeTca Ha 43%,
CBHHOIO Il€NICHHA — Ha 65% NpH OJHOM H TOM K€ BPEMCHU CBCPTHIBAHHSA
[495]; xoHcTaHTa ckopocTH yBemndenusa Bsaskoctd mpu 20°T B 1,34 paza
Beilre, yem npu 17° T [1610].

Camxenue pH monoxa no 6,3 myrem Hacbimenus CO, yMEHbIIAET KO-
JAMYECTBO TPeOYeMOro ChIuyXXHOro nopouka Ha 75%, MOBHILAET NPOYHOCTH
CTyCTKa, 00pa3yeMoro cBuHbIM nencuHoM [444]. M36birok CO, H3 Monoka
MOXHO yJaJMTh HHEPTHBIM ra30M, HalIpUMEP a30TOM.

Bo Bpems BbipaGoTku chipa pH cHibkaetcs. OHaKO HEKOTOPOE CHIDKEHHE
pH mocne rumponmsa -kaserHa 1 Ka4eCTBa ChIpa HEONACHO, IIOTOMY YTO Na-
paKasedHOBbIE MHIIC/UIbI, B OTIMYUE OT HATUBHEHIX, HE TEPAIOT MHIIE/UIADHEI
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dochaT Kanbuus M S-Ka3eMH M HE H3MEHAIOT CBOIO CTPYKTYPY IIPH CHIDKEHHH
pH no onpeznenennoro yposHsa. Ot pH 3aBucHT coepkaHue B NapaKka3eMHOBBIX
muneuiax oprasudeckoro Ca, Ho, no naHHeM Benoycosa, coaepxanne Ca B
CBIBOPOTKE M B CIYCTKE HE MEHsAeTcA npu cripxeruu pH o 6,25 [1229], cneno-
BATEJILHO, B 3THX rpaHHLaX pH napaka3eHHOBBIE MUUEIUILL HE TEPAIOT KalbLMA.
Ilpu panbreiimem cHwkeHuu pH conepxanue Ca B CHIBOPOTKE HauMHAET ObICT-
PO YBEIMHMBATECH, & B CTYCTKE M Chipe — YMEHBIIAThCA. Eciu ke nepByio cra-
JMIO CBIYY)XXKHOIO CBEPTHIBAHMA MOJOKA NMPOBOAUTE 1ipd pH 6,4-6,2 (21-25° T),
T0 nepexo Ca B CBIBOPOTKY PE3KO BO3PACTAET 3a CUET MOCTYIUICHUS B HEE MH-
neuispHoro ocata Ca U3 HATUBHEIX MHLE/LT KaseuHa. IIpu BHeCEHUH MOJIO-
KOCBEPTBHIBAIOIIUX SH3HMOB B MOJIOKO C KUCIOTHOCTBIO 21-25° T crycrok
yxe B Hauane obpabotku Oymer comepxath Ha 13-17% mensime Ca, ueM
crycroxk u3 mMonoka ¢ pH 6,5-6,6 [402]. Ceipbl rostaHickoi rpymnmnsl npu
HOpMalTbHON CKOPOCTH HAPACTAHMS KHUCIOTHOCTH BO BpeMs BhIPabOTKH CO-
Jepxanu B cpeareM 0,85% Ca 1 0,53% P, npu cunixoM ObICTpOM HapacTaHNK
kucnotHoctH — 0,63-0,75% Ca u 0,35-0,50% P, npu omTumansHOM coaep-
xanuu Ca 0,8-0,9% [1185]. Otcrona ciaenyer, 4TO CHIYY)KHOE CBEPThHIBAHUE
MOJIOKa ciaenyeT nposoauTh npu pH 6,5-6,7, a ynanars chlBOPOTKY HYXHO
Toraa, korga pH ceipoB ¢ Huskumu TeMneparypamu Il HarpeBanua Gyzer Ha
yposHe 6,25, HO He HInke 6,15. Bomee BbICOKaA KMCIOTHOCTH MOJOK2Z NpH
TNpOBEACHNY SH3UMATHYECKOH (a3bl U B Havyase GOPMOBaHMUA CTYCTKA NPH-
BOIMT K KPOLLIUBOH, KoMomeHcs KOHCHCTEHIHH, 6onee HU3Kas — K rpy0oii,
PE3UHHCTON KOHCHCTEHUMH ChIpa.

Moaymu G'u G" nipu cHipkenuu pH mocne o6pasosanms CrycTka BHaua-
Jie HEMHOT'O BO3pacTatoT (puc. 2.14), 9To, BO3MOXHO, CBA33HO C YBEIHYEHUEM
KOJHYECTBA IONOMKUTENBHO 3apsmHKCHHBIX yuacTkoB (pK rucrunusa ~ 6,4) u
YMCHBIIEHHEM OTPULATENBHO 3aPHKEHHbIX Y4aCTKOB B NapaKa3eUHOBBIX MU-
nemmax [1132]. Hauunas ¢ pH ~ 6,15, ouu f0BOJIBHO OBICTPO CHHXKAIOTCA C
JocTikeHHEM MHHHMyMa nipu pH 5,3. Takum oOpazoM, usmeneHue Mogytei,
B 3aBUCHMOCTH OT M3MeHeHua pH crycrka nocie ero o6pasoBanus, cornacyer-
CA C M3MEHEHHMAMH coaepxkaHus B cryctke Ca B onbitax bemoycosa [1229].
Bmusuve pH Henb3st OGBACHUTS YBEMMUEHHEM aKTHBHOCTH Ca’, KOTOpOe He
MOKeET IIPOUCXOAUTD IpH cHHeHuu pH. Ilo-BHIHMOMY, 3TO CBA3aHO C BHIXO-
noM u3 muuet MOK u kxazeunos. Ilpu pH 5,3-5,4 makcumanssa creness
ruaparauuy mMuuen (puc. 2.2), yro o6BACHAETCA 3alONHEHHEM BOOM Mpo-
CTPAHCTBA, 33HMMAEMOIO BBILEMMIUMH M3 MHLE/UIB Ka3seHHaMH, OGONBLIOH
TNOPUCTOCTLIO MHUEIUL. Bo3MoxHo, yto pH BiHAET Ha BpPeMs ChIMYXHOI'O
cBepThIBaHMA NyTeM Bosgeiicreus Ha KK® (Shaabi & Fox, 1982) [213].

Ilpu nepepaboTke MOJIOKAa C BBLICOKOH KHMCIIOTHOCTBIO YBEJIMYUBAETCA
KOJIMYECTBO XMMO3MHA, OCTAIOIIErOCH B ChIPE, YTO MOXKET CTaTh MPUYMHOM
NOSBICHHMA TOpe4H B chipe. Takum obGpaszoM, pH chipoB, pd KOTOpOM npo-
BOJAT 3H3UMATUYECKYI0 a3y, JOIDKEH MOANEPKUBATHCH B JOBOJIBHO Y3KHX
IPaHUlAX, HAPYIIEHHE KOTOPLIX YXYLIAET KaueCTBO CHIPa.

YabsrpaduasTpanus v oboramenue mojaoka COMO

Cxopocth NepBHYHOI (a3bl HE3HAYUTEIHHO, 4 BTOPHYHOM (a3bl — cy-
IIECTBEHHO HAapacTaeT IPH YBEAHUEHNH CTETICHH KOHIIEHTPUPOBAHUA MOJIOKa
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yAbTpadHIbTPALMEH H NPH MOBBILIEHHH A03b1 MOJIOKOCBEPTLIBAIOMIETO 3H-
3uma (puc. 2.14). IIpx nocrosHHO# Ko3e SH3MMa KOHLEHTPUPOBAHHE MOJIOKA
yAbTpadHIbTPALHEd HEMHOIO 3aMEUIAET ChIYy)KHOE CBEPTBIBAHHE H OYEHB
CHJIBHO YCKOpSET ympoueHHe cryctka (Moayas G' ysenudusaercs) (Fox &
Morrissey, 1972; Dalgleish, 1980; Green et al., 1983 [380, 1149, 1593]. 310
MOXHO OOBACHHTH ABYX()a3HOCTbIO CBEPTHIBAHMA: YBEIHYEHHE KOHLEHTpa-
uuM cybcTpaTa NpH OJMHAKOBOH N03€ YH3UMA J0JDKHO YBEIMYHTH IPOAOII-
KUTENBHOCTh SHIUMATHYECKOH (pa3bl; C APYroi CTOpOHHI, yBEIHYECHUE KOH-
LUEHTpaUMH Ka3eHHa JO/KHO MOBRICHTH YMCIO I(PGEKTHBHBIX COyAapeHHiH
Napaka3eHHOBLIX MHLE/LI H KOJIMYECTBO CBA3eit B crycrke. TaHreHc noreps
IIpH 3TOM HE U3MEHAETCS, CIIEOBATE/IbHO, HE MEHAETCA U XapaKTep CBA3ei B
cryctke. [loBhILIEHHE COAEPXKAHUA KAa3EHHA C NOMOLIbIO J00aBIEHHA PETEH-
TaTa, NOJY4EHHOrO YnbTpaguIbTpauWeH, YBEIHYHBAECT MAaKCHMAIBHYIO
IUIOTHOCTb CTYCTKa NPUMEPHO Ha 15% u cHuxaeT 06pa3zoBaHUe CHIPHOH Mbl-
Jm npuMepHo Ha 20% (Amram et al., 1982) [1593]. B crycTke u3 KOHLEH-
TPHPOBAHHOTO yNbTpaduIbTpauUueil MONOKAa OCOOEHHO CHIIBHO YBENHYHBA-
erca BaskocTh (Culioli & Sherman, 1978) [380].

C yBenuyeHUEM CTENECHH KOHUEHTPUPOBEHUA MOJIOKa ynbTpaduisTpa-
uMell yXyAuaroTcA NOKa3aTe/lH CTYCTKa, XapaKTepU3ylolue ero cmnocob-
HOCTb K cHHepe3ucy. CHHEpE3HC yXyAIIaeTCs 3a CUET CHHXKCHHA NPOHHULIae-
MOCTH CTYCTKa NPH HEU3MEHHOM JaBNeHHH cHHepe3uca. OfHaKo, MIA CrycT-
Ka U3 ylAbTpadWIbTPOBAHHOTO MOJIOKA, KOrJa BCA Wi 60JbIUaA 4acTb BlarH
yAansercd H3 MOJOKa BO BpEMA YIbTpa(HILTpalHM, CHHEPE3HC He HIpaeT
3aMeTHOH poin.

Ka3euHOBBIH KapKac CTyCTKOB H3 KOHUEHTpHpoBaHHOro Y® monoka 6o-
Jiee KeCTKHii M rpyObiit, YeM B CTyCTKe M3 OOBIYHOIO MOJIOKA, YTO 00YCIOBIIH-
BaeT TakHe AedeKThl Chlpa, KaK KPOLLIHBas, 3epHUCTas koHcucTeHuua (Green,
1985) [380]. On xyxe yaepXuBaeT XHp, 4€M CTYCTOK M3 HOPMaabHOIO MOJIO-
Ka (Green et al. 1981), BO3MOXHO, B CBA3M C YBEJIMYEHHEM €T0 COEPIKAHUA B
pesyabTtare ynsTpaduasTpausn. CTpyKTypy 3TOTO CIYCTKa MOXHO YJIyYILIHMTh
HEKOTOPBIM TNOHIDKEHHEM TEMIIEPATYPhI CBEPTHIBAHMA, &, CIENOBATENBLHO, CKO-
POCTH arperauHy napaka3seMHOBbIX MHLEILIL. CTycTOK U3 KOHLIEHTPUPOBaHHOTO
MOJIOKa HauHHaeT 06pasoBsiBaThcs aaxe mpu 5° C [1499].

ChI4yXHas CBEPTHIBAEMOCTh KOHLEHTpHpoBaHHOro Y@ Mosoka ny4ie
coxpaHAeTcs NpH nactrepu3auuu ero npu 90-97° C no cpaBHeHU10 ¢ 06bIY-
HeiM MonokoM [380]. BricoxoTemneparypHas o6paboTka Takoro Monoka
NOBBILIAET BRIXOA CHIPA, YAY4YUIaeT KOHCHCTEHLMIO MATKHX chipoB (Prokopek
et al., 1976) [380].

ToBsileHne coaepxaHHua KaleHHa B OObIYHOM MOJIOKe 3a cuer Jo6apie-
Hua COMO yBennuuBaeT BpeMs ChIZY)KHOIO CBEPThIBAHHA M IUIOTHOCTB CrY-
ctka. B onbitax Ky3Henosa ¢ coaBT. cCpeiHAA MPOAOIKUTENLHOCTL HHAYKLH-
OHHOTrO nepuoaa 6e3 AONOMHUTENBHOTO BHECEHHA B MOJIOKO COMO cocrasu-
na 7,8 muH npu cpeaueii paskocru 1,57-107 IMa-c; cpemmss IIPOAOIKHMTENb-
HOCTb cTaauH uIoKymsauuu cocraBisuia 1,9 mun [1466]. BHecenue B MOIOKO
ot 10 ao 50 r /n COMO yminuano MHAYKUMOHHBIA nepuoa Ha 0,27 MMH H
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nossimano Bia3kocts Ha 0,001 [la-c Ha kaxawie 10 r/n po6asnsemoro COMO;
NPOJOMKUTENLHOCTh CTaAWH q:nmcymumu nossbiwanace Ha 0,26 MuH ¢ yBe-
nuueHneM Ba3kocTH Ha 0,29-10 Ila-c. B 3ToM Ciyuae npu oAMHAKOBOI 103€
3H3MMa CHHIKA/IACh €r0 KOHUEHTPALMA N0 OTHOLUEHHUIO K HEMOCPEACTBEHHOMY
cybcTparty, 4TO 3aMEINN0 IHAPOIM3 #-Ka3eUHa, HO YBEIHYHKIO KOIHYECTBO
M POYHOCTH CBA3€H, y4aCTBYIOLHX B (JOPMHPOBaHUH CTYCTKA.

INonsiTka yny4IIHTh TEXHONOrHYECKHE CBOMCTBA CHIYYKHOBSAJIOTO MOJIO-
Ka nyTeM J06aB/NEHHs B HETO CYXOro MOJIOKA HUIKOTEMIIEPATYPHOM CYLIKH He
YBEHYaJIach YCNEXOM, TaK KakK B OTOM Ciy4ae 3aMeUIAETCA CHHEPE3UC U obpa-
3yetca GoNbLIOE KONUYECTBO ChIPHOH NbutH (Amram et al., 1962) [1593].

CocraB H cBojicTBa M0J/10Ka

I'naBHbIM MOKa3aTeNeM MOJIOKA, XapaKTEPH3YIOIHM €ro ChIYY)KHYIO
CBEPTHIBAEMOCTb, SBIIAETCA COACPKAHKE KaseHHa. [ noxyyeHus Xopoluero
CT'YCTKa, BLICOKOrO BBRIXOJA M KauecTBa ChIpa COAEPKaHUE Ka3eHHA JOJKHO
Obih He Huxe 2,5%; Monoko ¢ coaepxaHueM MeHblie 0,7% ka3euHa Chl-
YyXHBIH crycTok He obpasyer [487]. Ilpu nosbleHun coaepxaHus Ka3euHa
B MOJIOKe Bbilie 2,5% cyluecTByeT 3aBHCHMOCTh MEXAY NPOYHOCTBIO CrYCT-
Ka U COAepXaHHEM KazeuHa, MpU4YEM NPOYHOCTH pacTeT ObICTpee, ueM Co-
aepaHde xazeuHa [469, 487]. VeenuueHue coaepkaHUa KalenHa B MOJIOKE
¢ 26 10 36 r/kr He OKa3bIBaeT BJIMAHHSA HA BPEMH CBEPTbIBaHHA, HO 3aMETHO
MOBHIILAET [IPOYHOCTH crycTka [1639]. B cbiuy)HOBAJIOM MOJIOKE coAepkKa-
Hie Ka3eHHa Ha 9-11% Huxe , B HeM Goblle y- M Mapa-#-Ka3eHHa H Mano
s- U f-kazenta [797]. CmewnBanue ¢ HOpMaJIbHBIM MOJIOKOM HE yJay4dllaeT
CHIYYXKHYIO CBEPTBIBAEMOCTh ChIYY)KHOBANIOrQ MOROKA. XpaHEHHE ChI4yXKHO-
BANOro Monoka npu 4° C npuBOAMT K MOABICHUIO OYEHb CWILHOMH ropeyu B
BbIPabaThIBAEMOM M3 HETO ChIpE.

C conepxaHueM KaseHHa KOppelupyeT coiepxaHnue B Moioke Ca u P,
KHUCJIOTHOCTh CBEXKEr0 MOJIOKa, T. €. MOKA3aTe/y, UIPalollHe BaXHYI0 poiib B
ChIYy)KHOM CBEPTHIBaHHK MoJoKa [322]. Bee daxropsl, okasniBaioliHe OTpH-
uaTeqbHOE BIMAHHE HA COAEpXKAaHUE Ka3eHHa B MOJIOKE, YXYIALIAIOT €ro Chl-
4yXHYIO CBEpPTBIBAEMOCTh. K HHM OTHOCATCA 3a60/1€BaHUA KOPOB MaCTHTaMH,
HeJJOCTaTO4YHOE KOPMIIEHHE, B HACTHOCTH, ZCULMT SHEPTHM B PALIHOHAX H AP.
Tak, HarpuMep, IPH YBEJIHYEHHH CONEPKAHHA COMAaTHYECKMX KIETOK B MOJIO-
ke (4TO yame Bcero cBa3aHO ¢ 3afoneBaHuAMH xopoB MactHTamu) ¢ S00 o
1000 ThIC. KNETOK/MI, colepKaHHE Ka3eHHA CHUXKaeTcs NpPUMEPHO Ha 15%
[1261], a Bpems chIMYXKHOTO CBEpTHIBaHMA yBenHunBaeTcs Ha 28% (18]. Eme
CHIIbHEE CHHKAETCH IIPOYHOCTh ChIYYXHHOTIO CIyCTKa.

Ha cp1uyXHy10 CBEpTHIBAEMOCTb MOJIOKA OKA3bIBAET BIHAHHE PPaKLHOH-
HbIfi M FEHOTUNMYECKHIi COCTaB Ka3eHHOB. (DAKTOPHI, OT KOTOPLIX 3aBHCHT
colepxaHUe U COCTaB Ka3eHHOB B MOJIOKE, PACCMOTPEHbI B I'L. 7.

Iosrimenne cogepxanns xupa B cMec ¢ 0 10 4% He oKa3ano BiIHS-
HHA Ha NMPOAOMKHTENBHOCTE (a3 ChIYYXKHOTO CBEPTHIBAHHA M MaCTHYHOCTD
Cr'yCTKa, HEMHOTO YBEJIHYHB 3¢ (eKTHBHYIO BA3KocTh [1364, 1686].

IpoaomKHUTENLHOCTS IH3UMATHYECKOH (a3sl 3aBUCHT, a dasbl dioKya-
LMY — HE 3aBMCHT OT pa3MepOB MHLIE/LT KazenHa [213, 772], xota, no Huasce-
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HY C COaBT., NPOJOKUTENLHOCTD (hasbl IIoKy/ILMH Goiee 3aBHCUT OT 3TOTO
taxropa {1542). Ilo ux gaHHBIM, €cnM IIPOACIKMTENLHOCTH NEpBOi (asn
CBIYY)KHOTO CBEpPTHIBaHHA MOJIOKA CO CPEJHHMH pa3MepaMH MHUIELT IIPH
30° C npunars 3a 1,00, To mia Monoka ¢ MENKMMH MUUELUIaMH OHa Oyxer
pasHarsca 0,90, ¢ kpymHsiMK — 1,18; s BTOpoit dassl coorsercTeenno 0,72
u 1,72. SInoHCKHe ydeHble pa3sdemwld MHUEUIBl LEHTPU(YTHPOBaHHEM Ha
KPYIHBIE U MEJIKHE, 3aTEM IIOJABEPIVIH ChIYy’KHOMY CBEPTHIBAHMIO: B 000UX
BapHAHTaX COJEp)kaHHe HeOGEeIKOBOro a30Ta yBEIMYMBAIOCh Nocie aobasie-
HHS XUMO3HHa B TeueHue 20 MHH, CIEA0BATENBHO, CKOPOCTh IH3UMATHIECKOH
¢da3sl He 3aBucena oT pasmepa muuemi [772]. IlpotuBopeunBoOCTh pe3ynbTa-
TOB 3THX OIbITOB MOXET OOBACHATHLCSA TEM, YTO HApALY C pa3MEPaMH MULEILT
MEHANMCh U HEKOTOpBlE ApYTHe, HEYYTeHHbie ()akTOphbl, OKa3bIBAIOLME
6onbuiee BuuAHUE HA nporecc. OQHAKO 3aBUCMMOCTh ChIMYXKHO# CBEpThIBae-
MOCTH MOJIOKA OT pa3sMepOB MHMHEIUI BpsAJ JIH UMEET CYLIECTBEHHOE IPAKTH-
YecKoe 3Ha4YEHUE JUIA ChIPOJENH, IIOCKOJILKY COPTHPOBKA MOJIOKA II0 pa3Me-
PY MHIE/UI Ka3eHHa Ha 3aBOJaX HEBO3MOXHA. JTOT BONPOC MOXKET HMETh
3HAYEHHUE JULA CEJICKLIMH CKOTA B 30HAX ChIPOAEIIHS.

Tennosas o6paborka MosI0Ka

B npousBoacTBe OONBIIMHCTBA CHIPOB MOJIOKO IIaCTEPU3YIOT IIpPY
72-74° C B Teuenne 15-20 c. OTpHuaTenbHOE BIHAHHE TAKOH NacTepu3aly
Ha ChIMYXKHYIO CBEPTHIBAEMOCTb MOJIOKA B OCHOBHOM CBS33HO CO CHIKECHHUEM
B HeM cojiepxanus HoHoB Ca M paccMOTpeHO B pasa. 2.5.4. OHO AHKBUIUpYeET-
ca BHeceHHeM B Mosioko CaCly, co3peBaHMeM [ACTEPH30BAHHOIO MOJIOKA €
3aKBacKoi (3a cueT cHMXEHHMA pH), HO He XpaHEHHEM NpH TeMIEpaTypax
MmeHnbme 7° C, Bo BpeMs kotoporo pH Mosnoka 06bIMHO NOBBILIAETCH 33 CUET
Pa3MHOKEHHA NCUXPOTpodoB. [IpUBIEKaTENbHA HAEA YKECTOUEHHS PEXUMA
NacTepy3alyH, B TOM 4uclie NIPOBEAEHME TEIUIOBOi 06paboTKu MonoKa mpH
Temneparypax Boimie 100° C ¢ ueibio NOBbILIEHHA OaKTEPUATbHOrO KauecTBa
ChIpa, B YaCTHOCTH, MPEAOTBPALIEHHUA [IOPYH CHIPOB MACAAHOKHUCILIMU Gak-
TEPHAMHM, CIIOPbl KOTOPBIX HE YHHYTOXAIOTCA OOBIYHOM ITacTepu3aLuei.

Pexcum TemioBoii 06paboTku MONOKa OKa3bIBAET CHIIBHOE BIHSHME Ha
nepByio a3y ChIYyXKHOTO CBEPTHIBAHHA. D((EKT He3HaYMTENEH 0 TeX mop,
[IOKa He Ha49HET AeHATypUpoBathea f-makrornobymus [213, 739]. Crenens
JeHaTypalMu ChIBOPOTOUHBIX OEJIKOB 3aBHCHT OT TEMIICPATyphl HarpeBaHHS
H BPEMEHH BBIACPKKH TNpH 3Toi Temneparype (puc. 2.17) [1277]. Ilpu
0OBIYHO MPHUMEHAEMOIT B CHIPOJETNH NACTEPU3ALHMH MOIOKA J€HAaTypUpyeTcs
7,5-9,0% crisopoTounnbix 6eaxoB [1229, 1277]. CrycTOK U3 TAKOrO MOJIOKA ¢
nobaenenneM CaCl, uMeeT XOpoIlIMe TEXHOJIOTHYECKHUE CBOMCTBa. YBenude-
HHE BBLIEPXKKH MoJioka npy 70° C 10 15 MUH PUBOAUT K IIOIYYEHHIO OYECHbB
cnaboro crycrka [444]. [Ipy noBhIILIEHNH TeMIIEPATYphI NacTepusaluy ¢ 72 a0
80° C, ¢ 15-cexyHaHO# BbLAEPXKKOii, KOJIHYECTBO ACHATYPHPOBAHHBIX ChIBO-
poTouHsix OenxoB yBemnuuBaercs ¢ 7,5 po 27,5% [1108]. CriBopoTouHEIE
6eJIKM 4aCTHYHO JIEHATYPHPYIOTCA B MOJIOKE, ITacTepu3oBanHOM npu 98° C ¢
BbIIcpKKO# B TedeHue 0,5-1,87 MuH, 1 B MOJIOKe, NOABEPrHYTOM yNbTPAaBhI-
coKkoii TemneparypHo#t o6pabotke (140° C B TeyeHue 28 c); MOJHOCTHIO — B
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MOJIOKE, HarperaeMoM a0 Temneparypbl 85° C U BbIiepKUBAEMOM MIPHU 3TO#
temnepatrype 10-40 mun [821].

o
L$,]
It

Puc. 2.17. Hamenenue codepaicanus
HedeHamypupoeanHvIX
CbIBOPOMOUHBIX benkoe

o
F -9
1

CopepxaHue ChIBOPOTOMHbIX 6enkor, %
A

03 MORIOKA NPU HAZPEBAHUU
12 00 pa3nuuHbIX memnepa-
myp (svidepacka 30 mun):
0.2- 1 — ob6wjee cooepcanue
] CbIBOPOMOUHBIX 6EAK08;
3 2 — B-naxmoznobynun;
017 4 3 ~ o-naxmanv6ymun;
15 4 — ummynoznoGynunst;
S — anvbymun coreopomxu
40 50 60 70 80 90 100°c Kposu

XKecTtkas TemnepaTypHas oOpaboTka MOJIOKa MHTHOMpYET H3UMaTHYe-
CcKylo (hasy CriuyxHOTO cBepThBaHUA. HrHOMpOBaHHe COCTOUT B TOM, YTO B
MOJIOKE, 00pabOTaHHOM IPH BHICOKHX TEMIIEPATypax, CHIKAETCA CKOPOCTb
THAPONM3a H-Ka3eHHa, H YacTh €r0 COBCEM HE THAPOIH3UPYETCS MOJIOKOCBEP-
THIBAIOIUMH 3H3UMamu. [Ipy NOBRIIIEHHM TeMIIepaTyphl nactepusauuu ¢ 70 1o
95° C c BblaepxkKoit 15 ¢, ckopocTh nepBHYHOM (pasbl cHM3WIACL Ha 25%,
AanbHelIee NOBBILIEHHE TEMIIEPATYPhl [IPH 3TOH BhIAEPIKKE HE OKa3bIBAIO HA
Hee BiawaHuA [451]. Ilpu Takoit 06paborke neHaTypupoBanock 25% ChIBOpO-
TOYHBIX GenkoB Mosioka. CKOpoCTh NEpBHYHOIM (ha3hl CHIKaIACh IIPH NOBBI-
IIEHHH TEMIIEPATYPhl NacTEPH3aUMH JHHEHHO MO OTHOLUEHUIO K KOJIHYECTBY
JeHaTypupoBaHHoro f-nakroraobynuta. Konuyectso MII — npoaykra ruapo-
M3a J6-KA3eHMHA — CHU3WIOCH IIPH TeIU10Boii 06pabotke npy 120° C B Teuenue
5 mud Ha 10% (npu Temneparypax Hike 95° C KOIHYECTBO OTILEIUIAEMOIO
MII He ymensmanocs). IIpu 3ToM yacTs J¢-ka3enHa (~5%) Obuia ruaponU3o-
BaHa B pe3yJbTaTe TEMNI0BOi 00pabOTKH K0 BHECEHHS B MONOKO XMMO3MHA.

B apyrom onbiTe 06e3KUPEHHOE MONOKO U MHULIE/UIbI Ka3eHHa, CYCIIEeH-
JUpOBaHHKEEe B yIbTpaduiIsTpaTe MOJIOKa ¢ JoOaBneHueM wiu 6e3 nobassne-
HHA chlBOpoTOuHOro ans6ymuna (CA), f-naxrornobyavsa (JIF) u umMyHor-
nobymuua (UI'), narpesanu npu 80° C B Teuenue 30 MuH, OXJaxianu KO
30° C u cBepTHIBAIM KIOHHPOBaHHbLIM XUMO3HHOM [141]. CA, JIT u UT cy-
IECTBEHHO 3aMeUISUIN ChIMY)KHOE CBEPThIBAHUE MOJIOKA.

ITpuunHOil OTpHUATENLHOIO ACHCTBHA KECTKOH TEIUIOBOW 0OpaGoTKH
Ha H3MMATHYECKYIO a3y ChiYY)KHOTO CBEPTHIBAHUA ABJSETCA TO, YTO ACHa-
TYPUPOBaHHbIH S-JaKTOTIOOYINH B3aUMOJEHCTBYET C H-Ka3EHHOM 4epes
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JucynbQHIHBIE CBA3M, YTO JEJAET -Ka3eHH MEHEE JOCTYIHLIM /11 MOIO-
KOCBEPTHIBIOIIUX 3H3UMOB [326]. OmHako 3T0 HE €IHHCTBEHHAA NMPHYMHA
YXYAIIEHHA TEXHOJIOTUYECKHUX CBOMCTB CryCTKa, TaK Kak HEraTHBHOE JEHCT-
BHE YBEIIMYUBAETCA C [OBLIIIEHUEM TEMIIEPATYpPhl AAXKE B YCIOBUAX MOCTOAH-
HOIi CTeNeHH JeHaTypauuH ChBOPOTOYHbIX GenxoB [380].

BricokoTemneparypHas o0paboTka Momoka okassiBaeT Gojee CHIBHOE
HEraTHBHOE BJIMAHME HA BTOPUYHYIO (a3y ChIYYXHOIrO CBEPTBIBAHUA, 4TO,
NO-BUAMMOMY, CBA3aHO ¢ ocaxaeHueM Ha Mmunesuiax Ca;(PO,); u usmese-
HUAMH MHULEIAPHOTO KausuuigocdarHoro komiutexca [1279].

ChIUYXHBI/ CTYCTOK U3 MOJOKa, MOJBEPrHYTOro BBICOKOTEMIEPATYP-
HOMY BO3JCHCTBHIO, HMEET HH3KYIO NPOYHOCTH H MAJONPHIOACH AJIA H3ro-
TOBJIEHHA TBEPABIX CHIPOB, TaK KaK IpH Mmocieayloleil 06paboTke OH ILIOXO
OTA3ET ChIBOPOTKY, YTO ABNACTCA OJHOH W3 IIPUYMH NOABJCHUA H3JIHIIHE
KHCJIOTO BKYyCa ¥ ropeyud, KOJIoweics Win nacroo0pa3Hoii KOHCHCTEHIHY B
mponykre {326, 451). Ilo nanHsIM OHomnpuiiko, NOBBIIIEHHE TEMIEPATYpPhl
nacrepusauuu Moioka (c Beliepxkoit B Teyenue 20 c) ¢ 70 go 80° C ysenu-
YUIO NMPOAOKUTENBHOCTh ChIYY’)KHOTO CBEpThIBaHMA Mojnoka B 1,5 pasa,
YMEHBILWIO CKOPOCTh CUHepesuca B 1,7 pasa [1551].

YacTo BRICOKOTEMIIEPAaTYpPHYIO 00paboTKy MOJOKA MBITAIOTCA PHMECHHUTH
JUIS YBEIMYEHHUs BbIXOAa U GHONOrMeckoi LIEeHHOCTH ChIpa 32 CYET 3axBaTta Je-
HATypHPOBaHHOTO ChIBOPOTOYHOTO Oenka crycTkoM. Brixoa ckipa Moxer OblTh
yBeauueH BO3ReHCTBHEM BBICOKOH TeMIEpaTyphl, HO He Gornee, yem Ha 5%, U B
OCHOBHOM 32 CYET YBEIMUEHHS COACPXKAHHUS Blary. Y BEIMUEHUE BBIXO/A 3a CUET
BKIIIOYEHHS JEHATYPUPOBAHHEIX CHIBOPOTOYHBIX GelkoB B cryctok Ge3 monmep-
HM3ALMH TEXHOJOIMHM HUBEINPYETCS YBEIMYEHHEM IOTEph KaseHHA ¢ ChIPHOH
ObLIBIO, 06pasyroueiics pu 06paboTke cnaboro crycrxka [1175].

B nemax mpemoTBpalleHHMA ACHATYpaUMH [-IaKTOrIOOYIHHA MOJOKO
JUIA BhIpaGOTKHM ChIMY)KHBIX CHIPOB MAaCTEPU3YIOT NPH TEMIIEPATYPE HE BhILIE
75° C unu TepMu3yioT (mpu BolpaGoTKe TBEPALIX ChIPOB C BLICOKOH TeMNEpa-
Typoii II HarpeBanua) npu 63—-65° C B Teuenne 15-25 ¢. 3ameHa nacrepusa-
LMK MOJIOKa TepMH3auueit mpu 65-70° C cHwKaeT IPOAOIKHTEIBHOCTD Chl-
YY)KHOTO CBEPTHIBAHHA MOJIOKZ B [IPOM3BOACTBE TBEPABIX CHIPOB, B 3aBHCH-
MOCTH OT noaxiacca, Ha 2-10%, a Taxke NOBBIIACT KA4YECTBO Chipa: OHA
0co0eHHO 1oJe3Ha 3uMoii [847].

BeicokoTeMnepaTypHylo 00pab0oTKy MOJIOKa MOXCHO IIPUMEHSATH TOJIbKO
IIPH MCIIOJb30BAHUH CIELHaNbHBIX TEXHOJIOIHYECKHX [PUEMOB, BOCCTAHAB-
JMBAIOIKX CBOMCTBA CT'YCTKA, MPEXE BCEro IPOYHOCTh H CHHEPETHYECKYIO
€nocoGHOCTb, U MPERYNPEKAAIOUIMX NOABJICHHE FTOPbKUX NPOAYKTOB, KOTO-
phie B OonblieM KolMyecTBe 00pa3yloTCa U3 ChIBOPOTOYHBIX GENKOB BO Bpe-
M3 co3peBaHus chipa [1605].

HexenatenbHble MOCIEACTBHA BBHICOKOTEMNEpaTypHoil 00paboTku Mo-
JIOKa MOXHO MOYTH IOJHOCTHIO JIMKBHAMPOBaTh cHkenuem pH no 5.8 ¢
HDOCIEYIOLIMM MOBBILICHUEM €ro nepei A00aBIEHUEM MOJIOKOCBEPTHIBAIO-
mux 3H3uMoB 10 6,3 (Davis & While, 1960) [213]. IIpu canmxenun pH us
MHLIE/UIR BHIXOAUT 4acTh MULeLmapHoro docgara Ca, a mociie MOBLIIICHHA
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pH npoucxoautr pedopmaims MHLENT C BOCCTAHOBIEHHEM HOPManbHOIA
CTPYKTyphl. HexenaTtenbHoe BAMAHHE HA ChIYYXKHOE CBEPTHLIBAHHE MOJIOKA
HarpesaHua 40 85°C, c BbIAEPXKKOH TpPH JTOH TeMmnepaType B TeueHHE
5 MuH, ¥ nocneaylowero ero Harpesanus g0 135° C 6e3 BbLAEPKKH MOKHO
yMEHbIINTD MOHHXeHHeM pH, mobasnennem CaCl, 1 Henmporperaix MHLEN
KaseuHa [380, 792, 1290].

Cospepanne nacrepuzoBaHHoro Monoka ¢ 0,2-0,3% 3akBacku, BO BpeMs
KOTOPOTO KHCIIOTHOCTb yBenHyHuBaeTcs Ha 1-2° T (kHCIOTHOCTH 3penoro Mo-
noxa goyvkHa OeiTh MeHbwe 20° T), BoccTaHaBIMBAET €ro TEXHONOIHYECKHE
CBO¥CTBA JAaXKe €CITH NACTEPU3ALKMIO TIPOBOAAT IIPH Temneparypax 75-79° C B
TeueHHe 15-20 c [1605, 1755]. XpaHeHne nacTepu3oBaHHOIO MONOKA Npu
Temneparypax MeHbiie 7° C He TONbKO He BOCCTAHABIIMBAET, HO JaXe yXya-
ILIA€T €r0 TEXHOJIOFUYECKHE CBOHCTBA.

Iosmy4eHsl NONOKHUTENBHBIE PE3YJIBTAThI [10 KUCMIONB30BAHHIO BHICOKOTEM-
NepaTypHOH 1acTepu3alyH B MPOH3BOACTBE chipoB Mouapesua, Uewnnp [380].

PaspaGoTaHa TexHOJIOTHA chlpa BoJDKCKuit (TBepAblil CLIP C BBLICOKMM
YPOBHEM MOJIOYHOKHCJIOrO OpoXeHH), BIIIOYAIOIAA ACTEPH3ALHIO MOJIO-
Ka npu 77-79° C B Teuenne 15-25 c, co3peBaHue NacTEPH30BAHHOIO MOJIOKA
¢ fo0aBneHHeM 3aKBacki B TeueHue 8—16 u npu 8-12° C, TepMu3aumIo ne-
pex BbIpaGOTKOH M NIPHMEHEHHE CNEUMAILHON 3aKBacKM, YMEHBILAIOLLEH
0nacHOCTb NMoABJEHUA ropeun [1755]. Tepmuzaums monoka nocne cospesa-
HHSA HYXKHA sl YHHYTOXKECHUA WIM Ae3aKTHBAUMHU OakTepuogaros u BpeaHOi
MHKpO(IOphI, pa3MHOXHBINEHiCH B MOJIOKE BO BpEMA CO3peBaHUA. B pe3yis-
TaTe MPUMEHEHUS 3TOH TEXHOIOTUM BbIXOX Chlpa yBenuuuica ~ Ha 3%, co-
nepxxaHue GakTepuit rpynmbl KMIIEYHOH NMaJo4ykH H CTadHIOKOKKOB YMEHb-
wmnocs B 6—10 pa3 no CpaBHEHHIO ¢ KOHTPOJbHLIM CHLIPOM, BbipabaThbiBae-
MbIM [0 TeXHOAOrun Poccuiickoro ceipa.

MakapsH u Jp. oka3aiH, YTO B IPOU3BOACTBE PACCOJLHLIX ChHIPOB BHE-
cenue B ceipoe Monoko 0,03-0,05% tpunoaudocdara HaTPUA MO3BOJIAET NaC-
Tepu3oBaTh ero npH 85-90° C 6e3 cHwxeHus xadecTsa npoaykuuu [1508).

BricokoTemnepatypHas 06paboTka MOJIOKa MOXKET HaliTH LIMPOKOE IPH-
MEHEHHE B TPOM3BOACTBE MAIKHX ChIDOB, B KOTOPbIX CHHEPE3HC CTYCTKa UIpa-
€T MEHee Ba)KHYIO POJIb BBHIY HX BLICOKOH BJIAXHOCTH M 00paboTka crycrka
NPOBOAMTCA MEHEES MHTCHCHBHO, YTO NpeAOTBpalLaeT obpa3oBaHue GombLInx
KONMYECTB ChIpHOH mbLIH. KpoMme 3T0ro, 3HauHTENbHOE MOBLILIEHHE KHCIOT-
HOCTH MOJIOKA — XapaKTepHas YepTa TEXHONOIUH GOJIbILIMHCTBA MATKHX CHIPOB —
NMKBHAMpYeT GONBLIYIO 4aCTh HETaTHBHOTO BIHMSHMA BhICOKOTEMIIEPATYPHOMH
00paboTKH Ha TEXHONOrMYecKHe CBOHCTRa crycTka. IIpuMeHEHHE ee B IPOU3-
BOZCTBE 3THX ChIPOB NOBBIILAET BHIXOA Chipa Ha 4-8% [380, 1593].

Xpanenue MOJIOKA IPH HM3KHX TeMIiepaTypax

[IInpoxoe pacrpocTpaHeHHe NOJYYHIO XpaHeHHe MONOKa Ha ¢pepMax B
TEeUEHHE HECKOJBKHX cyToK npH 3—4° C. Huzkue TeMneparypbl HHTHOHPYIOT
pOCT MHKPOGJIOPLI B MOJIOKE, TIPOAOIKUTENLHOE XPAHEHHE COKPALIAET pac-
X0Abl Ha TpaHcnopTHpoBKy. IIpu HU3KUX TeMmepaTypax OcCiabJSIOTCS THA-
potobHble CBA3M B MHLEIIE, YACTh KA3eHHOB, U MpEXAe Bcero f-kaleuHa,
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BBIXOIAMT M3 MHUIUEIIILI, ONPEE/ICHHOE KOJHYECTBO MULEUIIpHoOro docdata
KaJbLUA TaloKe INMEPEXOAWT B PACTBOPUMOE COCTONHHE, Pa3Mephl MMIEIL]
yMeHbmatores (pasa. 2.3) [213, 380, 1593]. Kpome storo, yBemuuuBaercd
COJIEPXKaHUE P-Ka3eHHa 32 CUeT rHApOIM3a f-Ka3eHHa M, B MEHbLIEH cTeneny,
NPOJYKTOB IMAPOIN3A JPYTHX Ka3eMHOB ILIa3MHHOM (HAaTypalbHas NpOTEH-
Ha3a MOJNOKA) M JH3UMaMH, o0pa3syeMbIMH Pa3MHOXKAIOIMMUCA B MOJIOKE
HOCHXPOTPO(HBIMH GakTepuAMH. DTH U3MEHEHHA CHHXKAIOT BBIXOA ChHIpa H
YXYAIIAIOT CHIYY)XKHYIO CBEPThIBAEMOCTH MOJIOKA: YBEJIHUMBAIOT BPEMA CBep-
TBIBAHHSA, YMEHBIIAIOT MPOYHOCTE CTYCTKA M MOBBIIAIOT KOJHYECTBO ChIpP-
HOH IBIJH, & Takke 3aMeUIMIOT CHHepe3Huc (Tabi. 2.9).

2.9. Bnunanue ébl0epicKu MOIOKA RPYU HU3KOH memnepamype
Ha €20 CHIYYHCHYIO CEEPMbIBACMOCHD U CBOlICMEA C2YCMKA
(Leone et al., 1981) [380]

HMNokazaTenn Monoka mocie XpaneHns npua

Coexesrinoex- 3-4°C, % ot xoRTpoas
INoxka3zaTenn HOE MOJIOKO,
20° C TIpoaoskHTeALHOCTS XPaHEHHS
244 48 u 68 u
Bpem# cBepTHIBaHHA, 14,1 107 111 114
MHH (10-17) (105-108) | (108-116) | (110-120)
omooenme | 100 86 2 o4
Hokasatem) (80-140) (75-98) (62-78) (56-69)
ComnpoTHeieHne 100 94 91 90
nedopManuu (85-125) (85-100) (81-96) (85-95)
TloTepH ¢ cbIpHO# NBI- 18,5 108 119 123
JIBI0, (T/11 CHIBOPOTKH) (14-22) (106-115) | (108-139) (112-136)
BnaxHOCTh CrycTKa, 75,6 100 102 106
/100 r (70-82) (97-102) (100-105) | (100-115)

H3meneHns B MULIEILIE, BOSHUKAIOIME DY HU3KMX TeMIieparypax, obpa-
THMBI, 0 KpaiHeif Mepe 4aCTHUYHO, NPH MOBBINIEHHH TEMIIEPATYPHI MOJOKA.
Ilpu 20° C anst 4aCTHYHOTO BOCCTAHOBIEHHUS CHIYY)XKHOM CBEPTHIBAEMOCTH Tpe-
6yerca 18-24 4. CKopOCTH CBEPTHIBAHUA MOXHO BOCCTAHOBHTD, XOTA H HE 110J-
HOCTBIO, BBLAEPKKOH MOI0Ka npH 45° C B Teuerne 80 muH, npu 60° C - 35 Mun
U mactepusauueii Monoka npu 72° C (15-20 c), ogHako peaklus pasiudHBIX
HapTHH MoJI0Ka Ha 3Ty 00paborky Heoaunakosa (Qvist, 1979) [1593]. Bausuue
PasiIMyHBIX (haKTOPOB Ha BOCCTAHOBJIEHHE TEXHOIOIHYECKUX CBOMCTB MOJIOKAE,
JUIMTENBHOE BpeMs BLIZEPIKMBAEMOTO NP HU3KUX TEMIEPATYpax, [IOKA3aHO B
1a0n. 2.10. M3 npuBeaeHHbIX B Hell JAHHBIX BUIHO, YTO XOPOLINE PE3Y/bTATH
0 BOCCTAHOB/CHHIO CHIYYXKHOM CBEPTHIBAEMOCTH MOJIOKA IIOCIE XOJIOMMIBHO-
ro xpaHenus jaet godasienue B Hero 0,2 r/n CaCl, 3a yac 10 BHECEHHA MOJIO-
KOCBepThIBatoLIero sH3uMa. Ilocne nobasnexus CaCl, Monoko cnenmyer Bhl-
JepKuBaTh npu Temieparype 30-35° C [1593].
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2.10. Bnusnue nexomopuix (haKkmopoe Ha 60CCMANOENEHIE MEXHON0ZUYe-
CKUX CEOICIME MONIOKA, XPAHUGUIE20CA NPU HUIKUX MEMNEPAMYPAX
(Amram et al., 1982 [1593])

MeToabl KOPPEKIHH TEXHOJOMHYECKHX CBOIHCTB
Moanoxo o
oce 48 y | MOI0Ka nocae XpaneHus npu 3°C B Teuenne 48 4
IMoka3zaTenn XPAHERAS | [loGane- | Bourepaxa oaxmc- ) 5CO3peBaII‘I)HeC
3°C o JieHHe 4 npn 10°
P ue CaClz| 24,30°C o pH 6,5 (0,1% 3a|cnaclm’
Eg:“" CBOPTRIRA | 1114) | 642 | 103(1) | 74(16) 91 (4)
[Ipounocts
Ha papLIn 72 (5) 200(63) | 94(33) | 164 (65) 100 (31)
ConpoTHBieHHE
ZebopMALIIH 90 (6) 124 (15) | 108(9) | 111 (11) 101 (5)
TlotepH c culpHO#
TBUIEIO 119 (13) 88 (6) 115 (18) 99 (6) 104 (1)
BnaxHocTb
p— 102 (5) 104 (7) 103 (1) 103 (6) 101 (7)

Ipumeyanue: NpUBENCHLI IAHHBIE MATH SKCNepHMEHTOB. CpeiHHe 3Ha4YeHHs H CTaH-
JapTHEIE OTKJIOHeHHs (B ckoOXax) yka3aHbl B % K MOJIOKY, HE TIOABep-
TaBUIEMYCsl XpPaHEHHIO IIPH HH3KO# TeMIeparype.

T'omorenm3anus u ApYrue MexaHH4eCKHe BO3JeHCTBHA HA MOJIOKO

TF'omorenM3amus MOJIOKa MOXET NOBIHMATH, HAa SH3UMATHUECKYH (asy
CBIYYXHOT'O CBEPThIBaHHA. BO Bpems roMoreHu3amuu 4acth 0DO0JI0UEK KUPO-
BbIX IAPHKOB paspyllaeTcs, a CaMH LIAPHKH Jpobarcs Ha Gonee menkue. B
pexoMOHHHPOBaHHbIE 000JIOYKH HOBBIX LIZPUKOB BKIIOHAIOTCA O€lIKH MOJO-
ka. B pe3ynpTaTe 3TOro 4acTh MUIIEILI Ka3eHHA CBA3LIBAETCS C KOMIIOHEHTAMH
obonouex kupoBbix mapukoB (Oortwijn, Walstra & Mulder, 1977), uto nena-
€T YyBCTBUTENILHYIO CBA3b B #-Ka36HHE MEHEe NOCTYITHOH JUI SH3UMA U YBe-
JMUMBAET BpPEMS CHIYY)KHOTO CBepThiBaHMA Monoka [213, 1132, 1149, 1608,
1691]. CuHepe3uc CryCTKOB U3 FOMOTEHU3HPOBAHHOTO MOJIOKA TAKXKE 3aMefl-
nserca (Emmons et al., 1980), 4To BegeT k MOBBIIEHUIO BIAXHOCTH Chpa U3
romorenusupoBanHoro Mosioka {380]. Crycrok M3 roMOreHH3UpOBaHHOIO
MOJIOKa 06JajaeT MEHbLIEH KECTKOCTBIO, H 3TO YIYYIIA€T KOHCUCTEHLIMIO
BHIpabaThIBAEMBIX M3 HErO MATKHX CHIPOB. B npou3BoACTBE TBEPABIX CHIPOB
rOMOreHH3aIMid MOXKET HHTEHCH(PULMPOBATh JIAMOIM3 U OPUBECTH K NOABJIE-
HUIO IOPOKOB BKYCa U MaXKyIEeHCA KOHCHCTEHIMH.

VHTEeHCHBHOE MEXaHWYECKOE BO3/ICHCTBHE HA MOJIOKO HE OKa3bIBAaeT
IPSMOrO BIMAHHA Ha NPOJOJ/DKHTENLHOCTh JH3UMATUuecKod daspl [1364].
Cropocth ¢IIOKyIIUMH CYLIECTBEHHO CHHXXAJIACh IIPH IOBBIIIEHUH MEXaHU-
4eCKOr0 BO3AEHCTBUA Ha MOJIOKO B POTRLIHOHHOM BUCKO3HUMETPE C KOAKCHANIb-
HbIMH I ApamMy [1364]). Ponb Mexannyeckux Bo3aeicTBHil Ha oOpa3soBa-
HHE CBIYY)XHOTO CI'YCTKA, OYEBHJ/IHO, CBf3aHA C pa3pylEHUEM HENPOYHBIX
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CBA3el, y4aCTBYIOLIMX B arperauuy napakasedHoBbix Muuenn. VHTeHcHBHOS
MEXaHHYeCckoe BO3ACHCTBHE Ha MOJIOKO MHrHOMpYET pa3sMHOMEHHE MOJOY-
HOKMCJIBIX 6aKTepuit Bo BpeMa BbIpabOTKH ChIpa, YTO CHHOXKAET CKOPOCTh Ha-
pacTaHus KMCIOTHOCTH MOJIOKa, KOTOPas BIMAET Ha €ro ChIYYXHYIO CBEPThHI-
BaeMOCTb, 0COOEHHO Ha CHHEPE3HC CryCTKa.

2.6. O6paboTka crycTka

Iocne nonydyeHus Cryctok noisepraior oO6paboTke, IMaBHOH LEIBIO
KOTODOii ABNAETCA YCKOPEHUE BbIAENCHUA W3 HErO ChIBOPOTKH W NONy4YEHHE
cbipa 3ajaHHoro cocrasa. O6paborka crycrka BKIIOYAeT €ro paspesky (rmo-
CTaHOBKY 3€pHa), BbIMEIIMBaHUE 3ePHa C MPOMEXYTOYHLIM OTOOPOM YacTH
CHIBOPOTKH, HarpeBaHHe CMECH 3€pHa C CHIBOPOTKOH 10 ONpeAcNeHHOMR TeM-
[eparyphl (BTOpoe HarpeBaHHe), BHECEHHE OIIPEJENICHHOTO KOJIHYECTBA COJH
B CMECH 3€pHa M CBIBOPOTKH IIOC]IE yAaneHus Oojblueil 4acTH CHIBOPOTKH
(yacTH4Has NOCOJKA B 3epHe), GOPMOBAHHE CbIpa B ILIACTE IO/ CJIOEM ChIBO-
POTKH, HAaChINbIO WIH HAIHBOM, OTAENEHHE CHIBOPOTKH. KoHKpeTHas TexHo-
Jjorudeckas cxema ob6pabOTKHM CrycTka 3aBHCHT OT BHIA Chlpa M KadeCTBa
Monoka. [1aBHBIM npoueccoM BO BpeMst 00pabOTKM CrycTKa SBJIAETCSA CHHE- -
pesuc. KoHenr o6paboTku omnpenensioT, B NEPBYIO OYEpEAb, [0 CTENEHH
06e3B0XMBaHMA 3epHA. BTOpbIM 10 BaXXHOCTH MPOLIECCOM ABJSETCA HAKOM-
aeHue GHOMAacchl MOJIOYHOKUCIbIX GakTepuii 3aKBACKH, OCYILECTBJIAIOMIUX
COBMECTHO C MOJIOKOCBEPTHIBRIOUIMMH DH3HMAMHM TPaHCGOPMAIUIO OCHOB-
HBIX KOMIIOHEHTOB MOJIOKa B KOMIIOHEHThI cbipa. B atoT nepuon umerorca
Haubosee 61aronpuUATHbIE YCIIOBUA IJIS Pa3MHOMEHHS MHMKPOOPTraHH3MOB H
MPOUCXOJHT OCHOBHOE HaKOIUIEHHe MXx Ouomacchl. KonuyectBo M coctan
3TOi GMOMAacch! ONPERENAIOT MOKA3aTENH KauecTBa M 6€30MacHOCTH Chipa.

Pasmuoxenne MUKpoduIOphb COIPOBOXKIAETCA NOBBLILICHHEM KHMCJIOTHO-
CTH, YTO OKa3hlBa€T MOLLHOE BIUAHHE KaK Ha KOJMYECTBEHHYIO CTOPOHY
CHHEpe3uca, TaKk M Ha XHMHYECKUH cocCTaB BhAeasiouleiics CLIBOPOTKH H
CHIPHOH MacChl, B YaCTHOCTH, Ha CONEpP)XAHHE B ChIPHOH Macce JIaKTO3bl,
Kansuma 4 docdopa, creneHs nepexoaa XHMO3HHA H IENCHHOB B CHIPHYIO
Maccy. B cBolo ouepesib, OT KHCIOTHOCTH 3aBHCAT (QH3IHKO-XUMUYECKHE II0-
Ka3aTeu CBIPHOH MacChl, KOTOPbI€ HENOCPEACTBEHHO BJIMAIOT HA CTPYKTYpY
Cblpa U OKa3bIBAIOT CHJIBHOE BIMAHHE Ha OMOXMMHMYECKME M MUKPOOHOIOrH-
yeckue 1poueccsl. Bo BpeMs BbIpaGOTKH ChIpa B ChIPHOM BaHHE 3aKJIaAbIBACT-
CA OCHOBa KauecTBa 6yAyLIero cuipa.

B 3710i#i rnaBe rmaBHOe BHUMaHHE YAENACTCA CHHEPE3HCY, PETYIHpOBa-
Hue MUKpOOHOJIOrHYecKUX npoueccoB Oyaer paccMorpeHo B . 3, 6, 11, 12

Ha puc. 2.18 nokasaHbl HanpaBieHUs BJIHAHMSA CBOMCTB MOJIOK2 H OC-
HOBHBLIX TEXHOJOTHYECKUX (aKTOPOB HA CKOPOCTh CHHEPE3UCa M HEKOTOpbIE
KOHe4Hble pe3yabtaTsl 06paboTky crycrtka [1147].

2.6.1. Kuvetuka cuHepeanca

IMocne nonyyenus ¥ ynpoyeHus A0 ONpeieNeHHONH CTeneHy CrycToK Mmof-
Bepraiot 06paboTKe ¢ LENbI0 NOBLILIEHHS KOHLIEHTPALUH CYXUX BELLIECTB B HEM
3a CYET y[JaJleHUs YacTH CHIBOPOTKU. BhijeneHne CHIBOPOTKH U3 CI'yCTKa Hasbl-



KOANY/ifUns MOJIOKA 95

BAETCR CuHepesucom. JIBIKYIMMU CHIIaMH CHHEPE3UCa SBJIAIOTCH BHYTPEHHEe
HAMpSDKEHHE CTYCTKA M €ro Bec, NMOJ AEHCTBHEM KOTODPBIX CTYCTOK TEPAET L0
IBYX TpeTei cBoero obbeMa, a Taloke BHEIHHE HArpy3KH (npeccoeanue), npy-
MEHAEMBbIE B IIPOM3BOJCTBE GONBIIMHCTBA CHIPOB. YJal€HHE CHIBOPOTKH IOA
IefcTBHEM COOCTBEHHOIO BeCa Y BHYTPEHHEr0 HANPSIKEHMSA CTYCTKA B OTeue-
CTBEHHOM JIMTEPATYPE HA3BIBAIOT CAMONPECCOBAHUEM, B 3apyOexHON — cnon-
manubim cunepesucom. Macca 3pessix TBEP/AbIX ChIPOB cocTasiseT okoio 10%
OT MacChl MOJIOKA, 3aTPa4y€HHOro Ha ero npou3BoAcTBO. OT YMEHUA ynpasisTh
CHHEPE3HCOM CI'YCTKa 3aBUCAT XMMHYECKHIA COCTAB U Ka4eCTBO Chipa.

MOKASATE/A Ca peuHer

Copepxanue xvpa B MONOKe

-~

pH
VHTEHCUBHOCTL NacTepmaaumm | ™~

XonogunbHOe xpaHeHne Monoxa

Konuyectso o6 oro CaCl,)

Kormuectso noGaBrmemoi 3aKBacki

[T

Nogkucnenve

BpeMa cBepTLiBaHUA"

Temnepatypa CBepTbLIBaHWUA

Paamep zepHa

L

NHTEHCUBHOCTL NepemMelunBalns

KOmm4ecTBO yaansemoit CoiBopoTa

Bpewms |I-ro HarpeBanms

Temnepartypa Il-ro HarpesaHus

|
INERAVANANRAANE

LT TN

A

Konuuectao pobaensemoli soab!

CreneHb NOCOMKU B 3epHe

MPOACIXUTENLHOCTL 06paboTK ™"

JHasnexue Ha nnacr

LT

Ial

Bpems npeccosaxus B nnacre

Puc. 2.18. Bausnue ceoticme monoka u ycroeus avipabomku cwipa Ha pH
czycmka 6 konye obpabomxku, konusecmeo Ca, ocmawowezocs 8
ceycmKe, CKOpocmb cumepesuca (syn), cooepicanue énazu & Cy-
xom geujecmee coipa 0o nocoaxu (Wg) u konuwecmeo pennema,
ocmaiowezoca 6 czycmie. Kpuevle xapakxmepusyiom meHOCHYUIO
UIMEHEHUA nokazamens 68 meakux cvlpax. Omcymcmeue Kpugwix
nokasvigaem Ha omcymcmeue OOCMAmOYHbIX OAHHbIX, RPOYEPK
céudemenscmgyem 06 omcymcmeuu céasu (* Ona penuema,
26bIYHO UCNONL3IYEMO20 6 NpOMbluNeHHOCmU; ** obwee epems
Medcoy paspesKou caycmKa u e2o OmoeneHuemM om Cbi6OpOMKU)
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BHyTpeHHME HANpPSIKEHMS, CTpeMslluecs cienaTh reaer Gonee KOM-
MaKTHBIM K YMEHBUIMTH 3anac cBOOOJHOM JHEPrUM, BOSHMKAIOT BO BCEX OHO-
noruyeckux rensax. KazenHoBbli kKapkac MOJIOYHOrO CrycTKa TakoKe Ha4MHaeT
CKMMATbCA M JAaBUTh HA COJUCPIKMMOE SYEEK, B pe3yJbTaTe 4ero 4acThb 3a-
K/IIOYEHHOH B AYEHKaX ChIBOPOTKH BbIAABIMBAETCS H3 CI'YCTKa Yepes MOpkI.

IpoxoskaeHe )XHAKOCTH Yepe3 NOPUCThIE MaTepHallbl, 06yCIOBIEHHOE
rpajMeHTOM AaBiICHUA, NoxuuHAeTca 3akony Darcy [1148]:

V=BAP/ nd, (2.6)

rae V — auneiinas ckopocms NOTOKA XUAKOCTH B HanpasiaeHuu [ (M/c),
u3mepsieMas 06bEMOM XKHUAKOCTH, POXOAALIMM B €IMHHMLY BPEMEHH uepes
NonepeyHoe Ce4YeHue, NMEPNEeHAUKYISAPHOE HANpaBIeHHIO [, NENeHHbIM Ha
iouans nonepeyHoro cedenns. Ecau addexTususiii 06beM ¢paxuun mMate-
puana, GpopMUpYIOLIEro Kapkac crycrka, o603Ha4uTh 4depes @ (1OpUCTOCTh
6yner paBHa 1 — @) ¥ Kapkac crycTka OyAeT U30TOMHBIM (MMEIOILUM OJMHA~
KOBbI€ CBOFCTBA BO BCEX HANpPaBIEHUAX), TO AEHCTBHTEbHAA CPEAHAA CKO-
pocTb xkuaKocTi 6yaet pasHa V/(1 — ).

B — xoagpdhuyuenm nponuyaemocmu MaTpuipl CrycTka (M%), 3aBucAmHil
OT reoMeTpun cryctka. Yem Gonblue B, TeM MEHBLIE CONPOTHBAECHUE CIYCTKa
BBIXOZY CHIBOPOTKH. OH pe3Ko CHHXKAETCA NPH YBENHYEHHH @ B NPOLIECCE CH-
Hepesuca. [IpOHHUAEMOCTh MOXKET U3MEHATLCA B 3aBUCHMOCTH OT CKOPOCTH
JBHKEHHA ChIBOPOTKH: HETIOCTOSHCTBO CKOPOCTH MOXET BJIUATh HAa BA3KOCT-
HOE TEYeHHE, a CKOPOCTh IOTOKA caMa Mo cebe MOXXET BIUATL Ha MAaTPHLY
CTYCTKa, €CJIH MaTPHLA HeAOCTaTo4YHO xecTKas. [Ipu Hu3ko# ckopocTH mo-
Toka (Re menbwe 1, moayns casura mensiue 0,1 [la) sto BausHHe Hecyiue-
crBeHHo [1148, 1149]. Onnako npu aedopMauuu crycTka M3-3a MOBbILICH-
HbIX Harpy30K H3MEHAETCA €O NPOHHULIAEMOCTb.

Cpenuss BENIMHHA B JUIA CBIYYXHOTO CI'YCTKa MOJOKa focjie ero oopa-
3oBauua pasua 2-10"% M? (1abn. 2.7). Ona yBenHuMBAETCH NPU YBEIHUEHHU
BpEMEHN C MOMEHTA J06aB/ICHHA B MOJIOKO MOJIOKOCBEPTHIBAIOLIETO JH3UMA
M TeMIICPaTyphl, CHUXAETCA NMPH NOBbIEHHH PH, He 3aBHCHT OT KOJHYECTBa
Z00aBIAEMOro XIOPHCTOTO KaJIBHUA U PE3KO YMEHBUIAETCA C NOBLIILICHHEM
CTENEHH KOHLEHTPaLMM MOJIOKa yabTpaduiabTpauueii (puc. 2.14).

1 — easkocmy (Ila-c) xuaxocTu, NpoxoaslteH yepe3 NOPUCTYIO CTPYK-
TYPY: B MOJIOYHOM CT'YCTKE OHA pPaBHa BA3KOCTH CHIBOPOTKH, KOTOpas 3aBH-
CHT OT TEMIIEPATYPHI U KMUCIOTHOCTH.

AP — Oagnenue, oKaspiBaeMoe Ha cbiBOpoTky (Ila), — naBreHue cHHepe-
3uca. [lpupona BHYTpEHHMX CWI, BBI3BIBRIOLUMX CXKATHE CTYCTKa, HEAOCTa-
TOuHO BhiacHeHa [1243]. Hexotopsie aBropsl (Cheeseman, 1962; Dimov &
Mineva, 1962) cuMTaloT, 4TO BBIAECNCHUE CHIBOPOTKU M3 ChIYY)KHOTO CTYCTKa
00yC/IOBIICHO CHMIXXEHHEM BOJOCBA3LIBAlONIEH aKTHMBHOCTH Napaka3eHHOBbIX
MHULE/UI 0 CPAaBHEHUIO C HATUBHBIMH MHLEIAMY, T. €. NOTEpei MHULEIOH
FHIpATHOrO clos. Jipyrue CUMTAlOT, YTO NapaKka3eHHOBbIE MHLIE/IbI CBA3b-
BalOT TOJILKO Ha 3% MeHbIlE BOAbI, YeM HaTHBHbIE [1148].

JaBiieHHe cMHEpe3Hca 3aBHCHT OT BENMYMHbl BHEIUHHMX CHII, IIPHKIA-
JbIBaEMBIX K CTYCTKY, PEOJIOTHYECKUX CBOHCTB CrycTKa (MOAYNA YIPYTOCTH,
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CNEKTpa pPelaKCAUMH HanpsxeHnd). YacTs AaBneHus, 0Kka3nLIBaeéMOro Ha Cry-
CTOK, yPaBHOBEIINBAETCA CONPOTHBIEHUEM €ro kapkaca. B ypaBHeHuu ¢u-
TypHpyeT AaBJICHHE HETTO, T. €. obllee AaBICHHE Ha KapKac CryCTKa MHHYC
yacTh O0ILEro NaBieHHs, yPaBHOBEILMBaEMasn KapKacoM CrYCTKa.

U3 puc. 2.14 BuaHO, uTO BHaYae JaBjeHHe cUHepesHca ObICTpPO pacTer,
3aTeM HAa4YHMHAeT CHMXKATHCA M CTAHOBUTCA HEOOJBLLUIMM yepe3 CYTKH mocie
BHECEHHA MOJOKOCBEPTHIBAIOLIMX JH3UMMOB B Monoko (van Dijk, 1982).
B nepBblil NeprHo JaBAEHHE CHHEPE3HCA PACTET, HECMOTPSA Ha YBEIWYCHHE
NPOYHOCTH CrycTKa. bosee Toro, MakcuMmasnbHas CKOPOCTh CHHEpE3HCa Xa-
PaKTepHa A CTYCTKOB € JIOCTATOYHO BbICOKO# MpouHOCTbI0. CKOPOCTH CH-
Hepe3uca NPH YBEIHYEHHM NIPOYHOCTU CTYCTKAa MPOXOJAMT YEpe3 MaKCHMYM.
OGBACHUTS 3TO MOJKHO TEM, YTO TE XKE CHIIbl, KOTOPhIe 00eCceYuBaloT Npoy-
HOCTb CT'YCTKa, BBI3BIBAIOT M BHYTPEHHME HamNpaXkeHus B HeM. «CnaObie»
CIYCTKM ILIOXO OTAAIOT CHIBOPOTKY H3-32 HeOOJIbLIOH BENHYHHBI ITHX CHIL,
H3IMIIHE OpOYHBEIEC CTYCTKH TOXE IUIOXO OTIAIOT ChIBOPOTKY, HECMOTpA Ha
AOCTATOYHYIO BEJIWYMHY ITHX CHJ, IIOTOMY 4YTO OHM B GoiblUell cTeneHu
YPaBHOBEIUHBAIOTCS COMPOTHBICHUEM Ka3eHHOBOIO KapKaca.

| — paccmosanue (M), KOTOpOE HYXKHO NPOHTH crIBOpoTKe. Paspeska cry-
CTK2 YBEJIMYMBAeT CHHEPE3UC 33 CYECT CHWKEHUS [ M yBENUUEHHSA NOBEPXHO-
CTH NIOTOKa ChIBOPOTKH.

VpaBHeHue (2.6) MpaxTHUeCKN HENB3A MCTIONB30BaTh UM KOIMYECTBEHHO-
IO OMpEACAERHA CKOPOCTH CHHEPE3HCa H3-33 HEOXHOPOIMHOCTH crycrka. Kpome
3T0ro, BEIMYMHBI B ¥ | 3aBHCAT OT HANPABICHUA, B KOTOPOM UIET CUHEPE3NUC, U B
PealbHbIX YCIOBHAX BEKTOP CKOPOCTH HEOOXOIMMO pasiaraTh Ha TPH COCTAaB-
nAoLpe. YCnoBUa Ha NOBEPXHOCTH U MPUIEraloMuX K Heil yJacTKax ChIPHOIO
3epHa GyayT OYeHb CHIIHO OT/IHYAThCA OT YC/IOBMiA BO BHYTPEHHHUX CIOfX.

Obureit TeHaeHIMeH OyaeT CHIKEHHE CKOPOCTH CHHEpE3Uca C TeUeHH-
em BpeMeHH. [IpestoxkeHo HeCKONBKO NMPOCTHIX YPaBHEHHI A ompeseine-
HUA H3MECHEHHA 06BbEMa CBIMYXKHOTO CIYCTKa B PE3YNbTaTe CHHEpe3uca, Of-
HaKO MAJIOBEPOATHO, YTO TOYHOCTE MX JIOCTATOYHO Bbicoka. Lawrence u Hill
(1974) cuuraloT, YTO KOJMYECTBO BHIJCIHBIIEHCA M3 CTyCTKa ChIBOPOTKH
TNPONOPLUHOHAILHO BPEMEHH, MPOLICANIEMY NOC/IE BHECCHHS B MOJIOKO MO-
NOKOCBEPTHIBAIOLIMX SH3UMOB, B cTeneHnu 1/2.

Weber (1984) mpemtoxun cineaywmouee ypaBHEHHE U OIpelcIeHUs
obbema crycrka (Maccel) (V) B 3aBMCHMOCTH OT Ha4albHOrO o6neMa (V,) u
BpeMeHH (), MPOLICANIEro NOCHE Hadana CHHEPE3HCa IMPH IMPOYHX MOCTOAH-
HbIX ycnoBusax [1148]:

V=0,15V,+085 V" 2.7

K B 3ToM ypaBHEHMH BENWYHHA NOCTOAHHAA, JUHEHHO 3aBHCALAA OT
TEMIIEPATYPBHI.

OsanoBoii [1546] npennoxeHo cneayiomiee ypaBHEeHHE M4 KMHETHKH
CHHEpe3Hca:

dvidt=K (V.- V) £'? , rne 2.8)

V, — obvem uacmuybl czycmia nocie OOCMUdCEHUs pasHoéecust (6 KOHYe sUOUMO20
cunepesuca); V, — obvem vacmuysl czycmxa 6 momenm épemenu t (c); K — xoncman-
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ma ckopocmu cunepesuca (¢'). K sasucum om ceoiicme monoxa; 6 onsimax Oeano-
60ii OKa uzmenanace om 4,89 do 9,47-10° ¢'”, ¢ cpednem pasuarace 7,14 107 ¢'2
Pagrosechoe cocmosnue cucmemol xapakmepusyemcsa omuowenuem V/V,, 20e V, -
Hauanbholti Ouamemp vacmuysl. Mexcoy V/V, u npovnocmeio coliyncHozo czycmka
cywecmayem xoppensyus (r = —0,5).

Bo Bcex npeaiaraéMbIX UL ONIPEACICHUS CKOPOCTH CUHEPE3HCa YpaBHE-
HUAX OHa nponopuxoHabHa '~ [Ipu K,, HaMHOTO MeHbIIEM 1, OHa mponop-
LIMOHaTbHa £ [1148].

2.6.2. OnpeneneHve BennyuuUHbl CMHEpe3nca

KoHeunblii pe3ynbTaT CHHEpE3HCa OLICHHMBAIOT IO BJIAXKHOCTH ChHIpa.
Jl1a u3yyeHus mpoLecca CHHEPE3HCa ONpPEAEIAIOT: CTENEHb CHKATHA CIYCTKa
(M0 M3MEHEHHIO BbICOTHl, 06bEMa WIH MacChl CIYCTKa); KOJHYECCTBO BhLIE-
JIMBILEHCA CHIBOPOTKH; KOJIHYECTBO CYXHX BELIECTB HWIH IUIOTHOCTH CTYCTKa
[1148]. Onpenenenne noxasarenei cHHEpe3uca MOXKHO IIPOBOJUTE B HEpas-
PE3aHHOM CIyCTKE, B CHIBOPOTKE WM Ha BO3JYyXE, Ha KyCOYKaX CTycTKa B
CLIBOPOTKE B NOKOE W/IH NpPH NEPEMELIMBAHUM, B CTYCTKE 110C/IE OTACICHHUA
CHIBOpOTKH. Bee MeToan! 061analoT onpeaeeHHLIMU HepocTaTkamu. OueHs
TPYAHO TOYHO OMPEICIHTb CTENECHb CKATUA CTYCTKA MO H3MEHEHHIO €ro
pa3MepoB WM Maccel. XopouiHe pe3ynbTaThl M0 OLIEHKE CHHEPE3Uca Ha Io-
CHEIHUX CTaguAX BhIpabOTKM Chblpa JAlOT NOCJE0BATECILHbIE ONpeacACHHA
MAccChl M BIQXKHOCTH CI'yCTKa, C(pOPMOB3HHOTO B I'OJIOBKY.

Ilpu oueHke cuHepe3Kca MO KONHYECTBY CLIBOPOTKH TPYAHO OTACIHTh
BCIO BBIJEAMBILUYIOCA M3 CTYCTKa ChIBOPOTKY, YTO IIPHBOJHMT K 38HHIKCHMIO
creneny cuxepesuca. [lnd npeogoneHua 3Toro B CHIBOPOTKY A0OABIAIOT Ka-
Koii-nu6o Mapkep, pacTBOPHMBIii TOJILKO B ChIBOPOTKE, MEPHOANYECKH OTOH-
paior npobbl ¥ ONMpeeNaloT B HUX KOHLSHTPaLHIO MapKepa Kak (YHKLUMIO
BpEMEHH, N0 KOTOPOii OLEHHBAIOT CKOPOCTh CHHEpe3uca. B kauecTse mMapke-
POB Mcnonb3yloT 06paGoTaHHbie (OpManbASrHAOM MHLE/UIL Ka3eHHa WK
Apyrue noaxoaside nonuMmepsl. HegoctaTkoM 3TOro merona sBIAETCA BO3-
MOXHOE CBA3bIBAHUE YaCTH MapKepa CrYCTKOM, B Pe3y/IbTaTe HEro CHUIKCHHUE
€ro KOHLEHTPalUHH B ChIBOPOTKE MIPOU30HAET HE TOJIBKO 33 CUET YBEIHYCHHUA
CTENEHH CHHEPE3HCa U CKOPOCTh CHHEpe3uca OyaeT 3aBblllieHa.

Pearse et al. (1984) nofamsn K CrycTKy OHHIUEHHYIO CHLIBOPOTKY M 0O
xolly onbita oT6Mpa npobbl ¥ ompeness ee ONTHYECKYIO IUIOTHOCTb, KOTO-
pas JOJKHA YBENMYHBATHCA I[POIOPLHOHANBHO KONHYECTBY BLIACICHHOM
npu cuHepesuce cpiBopoTkH [1148]. HemocratkoM 3TOro meroaa sBnsercs
H3MEHEHME MYTHOCTH CHIBOPOTKH, BBIAC/IAIONICHCS HA MO3AHHX CTAAHAX CH-
Hepe3Hca, 3a CUET CHHXKEHHs B Hel CofepKaHus XKHpa.

Ornpenenenue colepikanHs CyXuX BEIIECTB B CIYCTKE TAKXKE CBA3AHO C
TPYAHOCTAMM OTHENICHHS OT HEro CHIBOPOTKH. [IpuMeHeHHe And SToH uemu
KECTKHX METOJOB MOXET CaMo No ceGe MHTeHCH(PHULMPOBATL CHHEPE3HUC.
HeaocraTku MeTozoB M3y4eHHs CUHEpE3Hca NO3BOIAIOT FTOBOPHTL O TEHJCH-
LMAX B 3TOM [IPOLIECCE CKOPEE, YEM O KONMUYECTBEHHBIX €T0 NOKa3aTeNAX.
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2.6.3. daxTopbl, BASIOWME HA CUHEPEe3UC

®akTophl, OT KOTOPBIX 3aBHCUT CUHEPE3HC, U3ydalu MHOTHE aBTOphHl. Ka-
TNHTAIbHBIE MCCIIEIOBAHUA N0 CHHEPE3UCY B NOCIICAHUE JECATWIETHA IIpoBee-
Hbol B Hunepnangax B naboparopuu npod. Walstra. [imyGoxuii aHanus pesyns-
TATOB 3THX HCCICAOBaHUI cienaH B ux o63ope (Walstra et al., 1987) [1148].
Bonsmoe xonuyecTso paboT B 3ToM Hanpasnexuu nposend 80 BHUUMC Ta-
6auHuKoB ¢ yueHukamu, Pamauayckac B JlutockoM ¢punmane BHUUMC.

I'eomeTpuyeckHe paxTopnl

CxopocTs CHHeEpe3uca NpOoNOpLUMOHAIbHA ILTOILAM NOBEPXHOCTH, Yepe3
KOTOpYIO BBLIENACTCA ChIBOPOTKA. ECiIH CrycTOK MPOYHO NPHKPEILIAETCA K BEp-
THKQIbHBIM ITOBEPXHOCTAM cocyza (CTEHKH cOCyAa MO/LKHbI ObITh YUCTHIMH), B
KOTOPOM OH HaxXOMTCH, TO BBIACIEHHE CbIBOPOTKM Yepe3 KOHTAKTHPYIOILHE
MOBEPXHOCTH HE MpPoHCXOAUT. CHOHTaHHBIH CHHEPE3UC B CHIYYXKHOM CTYCTKE
HabmofaeTcs B KOHUYECKOM COCYJ€E, TNO-BUIAHMMOMY, B CBA3H C TEM, 4TO refb
NoA AeiiCTBHEM COOCTBEHHOIO Beca TepAET CBA3b CO CTEKIAHHBLIMM CTEHKaMH
elle 10 OKOHYATENbHOro oOpasosanus. CHHEpE3UC TakKe Hab/IOAAETCH B CO-
cyae ¢ BEPTUKAIbHBIMM CTEHKAMH, €C/IH €r0 HAKJIOHATH BO BpeMs 00pa3oBaHuA
cryctka. Co BpeMeHEM reiib CTaHOBUTCA GoJiee IIPOYHBIM H CHHEPE3UC He Npo-
HCXOMIMT J20Ke NPH HE3HAYHTENbHbIX MEXaHUYECKHX BO3ACHCTBHAX.

[okosuuiics CrycToK He IOKa3blBa€T CHHEPE3HMCa Ha MOBEPXHOCTH pa3-
Jena ¢ BO3AyXoM 11pu Temnepatype He Bbiwie 30° C u npu HeGonpwol wio-
WM MOBEPXHOCTH. BO3MOXHO, B 3TOM Cliydae 1OPbl HWIH KalWLUAPbLL JUIL
BbIXO/la CBIBOPOTKH I1EPEKPBIBAIOTCA MOBEPXHOCTHBIM HaTMKEeHHEM. B mons3y
3T0r0 NPEeATIONOKEHNA TOBOPUT TO, YTO €CIM HAa NOBEPXHOCTH MOKOAILErocs
CrycTka NIOMECTHTb KAIUIIO BOJbl WIY CHIBOPOTKHM, TO HAUMHAETCA CHOHTAH-
Hblit curepesuc. Jlna uHTeHCMdMKAUMH CHHepe3uca CryCTOK [OABEPTaioT
06paboTke, KOTOPYIO HAaYHHAIOT € €ro paspe3kd. UeM HiKe JO/DKHA ObITh
BIOKHOCTh ChIpa, TeM Ha Gojiee MENIKHE KYCOYKM pa3pe3aioT CrycToK. Biuax-
HOCTb 3epHa pa3MepoM OT 3 10 4 mM Obua Ha 17% HMXKe BIAXHOCTH 3epHA
pasmepoM Gosiee 7 MM IIpH NIPO4HX OAMHAKOBBIX ycnoBuax [1390]. OnHako B
ApYroM onblTe ObUIH NOJy4€eHBl HHbIE pe3ynsTaThl (Tabn. 2.11).

Ecnu npuHATH coaepkaHHe BJIArH B BAPHAHTE CO CPEJHHMM pasMepaMH
sepHa 3a 100%, To conepxanue Baaru B sepHe nocsie o0paboTku B BapHaHTe ¢
6onee MEJIKHMM 3EPHOM B 3TOM OIIBITE paBHAIOCH 97, a ¢ fonee KpynHBIM 3ep-
HoM — 103,6%; B chlpax mocne npeccoBaHuA — cOOTBETCTBEHHO 98 u 102%, B
75-cyTounsix ceipax — 98,8 u 101%. PasHulla BO BJIaXKHOCTH CHIPOB C pa3iuy-
HbIMH pa3MepaMH 3epHa NpH NOCTAaHOBKE Oblna HeGONBILOH, M OHA YMEHbLUA-
Jach MO MEpe HX CO3PEBAHHA. B COOTBETCTBUH C 3THM U3MEHANACh U AKTUB-
Hajd KUCIIOTHOCTb Chipa. TeM He MeHee pa3HMla B pa3Mmepax 3€pHa okasaia
CYLIECTBEHHOE BJIMAHME Ha KOHCHCTEHIIMIO U PHCYHOK chipa. B cblpax ¢ men-
KHM 3EPHOM KOHCHCTEHUMA Oblia clierka My4HHCTOH, pUCYHOK, KaK [paBwWIo,
MEINKMM M 9acTbiM. [IpollykT ¢ KpYIHBIM 3epHOM HMen Golee IIOTHYIO KOH-
CHCTEHLIMIO ¥ MEHEE Pa3BMTHIH, HEPABHOMEPHO PAaCIIONOXKEHHbIH PHCYHOK, B
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HEM 4acTO BCTPEYalHCh [JIa3KH BLITAHYTOH oBanbHOH ¢(opmsl. B Koctpom-
CKOM ChIpe PHUCYHOK 06pa3yercs B pe3yiabrare ra3oobpa3oBaHus MUKpodio-
poit. To, 4To B ChIpax BCEX BAPMAHTOB PUCYHOK OblUI NpaBHIBLHBEIM, CBHIE-
TeJALCTBYET 00 yyacTHH B ero 06pa3oBaHHM TONLKO ra3oo0pasylomeii MHKpO-
¢nops! 3akBacok. Menkuii U 4acTblif PUCYHOK B ChIpax € MEJNKHM 3CPHOM
cKOpee BCero sBIAETCA CICACTBHEM HaIM4Ua GOJIBLIOTO KOMUYECTBA LIEHTPOB
JUIA 00pa3oBaHus IIa3KoB (I1a3kK o6pa3yloTcs B MECTaX CThIKOBKH 3€peEH), B
ChIpax ¢ KPYNHBIM 3€PHOM TaKHX LIEHTPOB ObUIO HEXOCTATOYHO.

2.11. Bhusnue eenudunst CoIpRO20 3€PHA KA COOEPICANUE 6NAZU
u Kauecmeo kocmpomckozo coipa [1193]

Mokasatenn Pa3mep 3epHa npH NOCTAHOBKeE, MM
4-6 24 68

Cogepxanue Bnard, % :
3epHo B KOHIE 06paboTiu 64,4 62,5 66,7
Crip

TIOCJIE MPECCOBaHUA 454 44.6 46,3

yepes 10 cyrok 433 428 439

yepes 30 cyTok 42,2 41,7 427

yepes 75 cyTok 41,5 41,0 41,9
AKTMBHas KHCJIOTHOCTB chipa, pH 5.63 5.69 5,58
TI0CJIe MPECCOBaHUA

4epes 3 cyTok 5,24 5,26 5,20

yepes 10 cyTok 5,19 5,20 5,18

yepes 75 cyTok 5,26 5,27 5,24
KonuuectBo chipROil nbuH, % 0,6 1,7 0,4
Ouenka B 6amnax:

BKYC H 3amax 39,6 39,6 394

KOHCHCTCHIIHA 242 234 23,6

PHCYHOK 8.8 7.4 7,2

obmas OLEHKa 92,6 90.4 90,2

KonuuyecTBO CHIpHOM MbUIM YBEIHYMBAETCH, A CICAOBATENBHO, BBIXO
yMEHbIIaeTCA MPU NOCTaHOBKE 60JIee MEJIKOro 3epHa.

Bonee MIOTHAaA KOHCUCTEHLMA B ChIpax C KPYNHbIM DHCYHKOM, BO3-
MOXHO, 00ycinoBieHa Gojiee BHICOKOH HX BIaXXKHOCTbIO Ha NEPBBIX 3Tanax
nocije BbIpaGoTKH, YTO AO/DKHO NPUBECTH K YBEIMYEHHIO B HUX COJEPIKAHHUA
JIAKTO3bl, 3aTEM THTPYEMOH M aKTUBHOH KHMCIOTHOCTH M, KaK CJICACTBHE, K
HEKOTOPOMY CHHXEHMIO CKOPOCTH NpoTeonusa. B 3penoM e Buae, Korna
OLICHHBAJIH KOHCHCTEHILHIO, COAEPAAHUE BIIal'M BO BCEX ChIPaX BbIPAaBHANOCH
U ee COOCTBEHHaA POJib KaK IUIaCTH(PUKATOPA KOHCHCTEHIMH HE MPOABUIACD.
TIpHyMHBI NOABNEHHA MYYHHCTOH KOHCHCTEHLMH B Cblpax C MEJIKUM PHCYH-
KOM YCTaHOBUTh TPYAHO. BO3MOXHO, HENOCTATOK BNarH B HHX Ha IEPBbIX
JTanax NpHBel K KPUCTA/UIM3aLHUK YaCTH JIaKTaToB.
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[lapaynenibHO CO CHHXKCHHEM COJCPXaHMA Bjard B 3epHe B mpoliecce
00paboTKH yBEJIMUMBAETCSA €r0 NMPOYHOCTL. B TOHKOM ClIO€ CHIYYXKHOTO CIy-
CTKa KOJIMYECTBO BhIJCIHMBLICHCSA ChIBOPOTKH 3a 2 4 nipu 35° C 6bu10 npomnop-
UHOHAIBHO TOMIIMHE C/IOS, €CNH OHA He npeBblwana 15 MM; yBenuueHue
TOJIUMHEL CJIOA HE MPUBOAWIO K YBEJIHYEHHMIO KOJIMYECTBA BbIACIUBLICHCA 32
3o Bpems cbiBopoTKH (Waarden, 1947) [1148]. CnenoBarensHo, pa3mep ChIp-
HOrO 3€pHa IOCJE NMOCTAHOBKH UOJDKEH ObiTe MeHee 15 mM. IloctaHoBka
CIIMUIKOM MEJIKOTO 3€PHA TAaKXKE€ HE MMEET CMbIC/A, 1I0TOMY YTO CKOPOCTb
BBLIE/IEHUA CHIBOPOTKH OBICTPO CHIDKAETCA H3-3a YAAJICHHUA U3 HETO OCHOBHO-
Io KOJIMYECTBA BIIATH, a NPOJO/DKMTENRHOCTL 00paboTKH 3epHa onpenenserca
HE TO/BKO KOJIMYECTBOM OCTalolLeHCs B crycTke Biaard. Bo Bpems o6paGoTku
3epHa B CHIPHO# BaHHE HJIET OCHOBHOE HaKOIUIEHHe GHoMacchl MUKPO(IOpSI,
OCYWECTBIAIOILEH OMOTpaHC(HOPMALIMIO KOMIIOHEHTOB MOJIOKA B KOMIIOHEH-
THl CBIPA, H YPOBEHb GHOMACCH! KOPPENHPYET C NMPOROKHTEILHOCTBIO 00pa-
6otk 3epHa. [To3TOMY NPOAOIKUTENLHOCTE OOPabOTKHU IUIAHUPYIOT C TAKHM
pacyeToM, 4TOOLI MOMY4UTh ChIP C ONpPEJCNEHHON BIAKHOCTBIO U HAKONUTH
32 3TO BpEMs JOCTATOYHO 60JbLIOE KOJHYECTBO HEOOX0AMMOi#t MHKpOdIOpHL,
TaK KaK Ha MOCHEHYIOMMX 3Tanax NPOU3BO/CTBA TEMIIbl Pa3MHOMEHHUA MHK-
POOpraHU3MOB pe3ko cHHxaloTca. Kasanoch Obl, HakorieHue GuoMaccsl He-
obxonumoii MHKpodIopsl BO BpeMs BHIPaGOTKM ChIpa MOXKHO YBEIWYHTS,
NOBLICHB 03y 3aKBacKH, HO B 3ToM ciy4yae pH Monoka Bo BpeMs cBEpThIBa-
HHA CHH3UTCA HMXE ONTHMAIBHOrO YpoBHA (pasa. 2.5.4).

CnuIIKOM BbICOKas CTEIleHb OOCYIUKH 3epHa BO BpeMsi 0OpaboTKM OKa3bl-
BaeT OTPHIIATEILHOE BIMAHHE HA KAYECTBO M BLIXOJ Chipa. B CBA3M ¢ 3THM pas-
MEpb! 36pHA JIOJDKHBI OBITH TAKMMHM, KOTOpBIE 00€CIIEYHBAIOT HYXKHYIO CTENICHD
€ro o0CyILIKH B Te4EHHE ONTHMA/ILHOH NPOJIOJDKHTENBHOCTH 06paboTkH 3epHa.

Ilony4yenne n o6paborka crycrxa

BoNbIMHCTBO McciaeJoBaTelell OTPMLAET BIMAHUE KOHIEHTPAUHMH MO-
JNIOKOCBEPTHIBAIOILUX JH3MMOB Ha CHHepe3MC. JIMLIL HEMHOTHEe aBTOPhI yKa-
3bIBAIOT Ha M3MEHEHUE CKOPOCTH CHHepe3uca IpH M3MEHEHUH JO3Bl MOJO-
KOCBEPThIBAIOILMX SH3UMOB. JTO MOXET OBITH CBA3AHO C TEM, YTO M3MEHE-
HHE J03bl BIMAECT Ha CKOPOCTh CBEPTHIBAHHA MOJIOKA, a CIEHXOBaTENbHO, Ha
ONTHMAJILHOE BPEMs pa3pe3KH CrycTKa, OT KOTOPOTO 3aBHCHT CKOPOCTb CH-
Hepe3uca, YTO MOXKET ObITh HE YYTEHO [IPH NPOBEACHHHU OTBITOB.

Bo BHUMMC ycTaHOBIIEHO, YTO NP 0ObIMHBIX K03aX 3aKkBacku (10 2%)
KOJIMYECTBO CHIYYXKHOTO IIOPOLIKA HE OKa3bIBAET BIHAHUSA Ha CHHEPE3HC; NIPH
6% 3aKBacKM TO e KOJMYECTBO ChIMYKHOIO MOPOIUKA YBEAUYUBACT KOJIHUYE-
CTBO BhIAENMBILEiCH ChIBOPOTKM Ha 4% [1701]. B nanHoM ciyyae ycuienue
CHHEpe3Uca CKOpee BCEro CBA3aHO CO CHHXEHHeM pPH mpH BBICOKMX A03ax
3aKBACKH, PETyIMPOBaHHE KOTOPOro 110 X0y OMbITA HE NPOBOAWIH.

CokosioBa M3ydasla ChIYYyXHOE CBEpThIBaHHe Mojoka mpu 30, 33, 36 u
39°C [1666]. IloBsiieHne TeMIiepaTypsl YMEHBIIWIO NPONOIDKUTENLHOCTD
cBepThIBaHMA B 2,7 pasa ¥ NPOJODKMTENBHOCTL 00paboTKH 3epHa (3a CHET YCKO-
peHHsA cuHepe3uca) — B 7,2 pa3a; MPOYHOCTh CI'YCTKa IpM MOBLILIEHHM TEMIIEpa-
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Typhl cBepThiBaHms ¢ 30 g0 36° C yBennuunack B 1,9 paza, nanbheiiiee nosbi-
meHue TeMuepatypsl a0 39° C yMEHBIIHIIO NPOYHOCTH CTYCTKa B 1,3 pasa.

B onbitax PamaHayckaca [OBBLIIEHHE TEMITEPATYPbl CBEPTHIBAHHA C 24
zo 35° C npuBeno K nosieHuto Moayis ynpyrocti (E;) B 2,13 pa3a, nouu-
3wI0 3Ha4eHue Moy anactuurocty (E;) B 1,56 pa3za, yBenuumno BA3KOCTh
B 4,2 pa3a u BpeMs penakcauu — B 3,45 pa3za [1609]. Cornacho pelynbTaTam
ONLITOB TOJUIAHJACKMX YYEHBIX MOAY/Ib /IACTHHHOCTH NOYTH JIMHEHHO CHIDKAET-
i, a CHHEpeTH4ECKas ClIoCOOHOCTh CrycTKa, Ha060pOT, BO3pAcTaeT NpH YBEIH-
YEHMM TeMIIepaTyphl cBepThiBaHUA B uHTepBaie ot 20 mo 40° C (puc. 2.14)
[1148]. Takum o6pa3om, HOBEIIIEHHE TEMIICPATYphl CBEPThIBAHHA OKa3bIBaeT
HEOJHHAKOBOE BJIMAHUE HA Pa3NMUHLIE PEOJIOIHYECKUE XAPAKTEPUCTHKHM CTY-
CTKa, HO OHO3HAYHO MOBBILIAET CKOPOCTh CHHEpE3HCa.

TabaunukoB u JyaHuk MOKa3aiy, YTO CTYCTOK CERYET pa3pe3arh, KOTAa
NOCNE MOCTHIKCHUA I'elb-TOYKM NPOHAET CTONLKO BPEMEHH, CKOJILKO MoTpebo-
BAJOCh JUIA €€ JOCTHIKCHHSA C MOMEHTAa BHECEHHMS ChIYYXHOTO MOpOLIKa, T. €.
yepe3 NPOMEXYTOK, PaBHbIi JBOHHOMY BPEMEHH CBEPThIBaHHA MOJIOKa [1685].
Jlo3a CBIMYKHOTO [OPOILIKA BIMAET HA BPEMS CHIYY)KHOTO CBEPTHIBaHHA, 4 3Ha-
YHT, H Ha ONITUMAJIbHBIA MOMEHT JUta paspeskH crycrka [1148). Boinepikka cry-
crka 6e3 paspesku Gonee NponO/DKUTENBHOE BpeMs [0 CPAaBHEHMIO C OITTH-
MaIbHBIM (faXe Ha 5 MHH) YBEJMYHBAET €ro NPOYHOCTh, YTO MOBBLILIAET CO-
NPOTHB/IAEMOCTb CXKATHIO ¥ CHIDKAET NaBJICHHE M CKOPOCTh CHHepesHca. bonee
paHHAA paspe3ka CryCTKa YBEIMUHBAECT MOTEPU Oe/ka U Xupa ¢ CHIBOPOTKOIA.
Mexay npoYHOCTHIO CIYCTKA U CTENEHbIO HCIONb30Bakua Genka H XKHpa MoJo-
Ka B nnpousBoAcTBE chipa Yeanep cymectByer koppenauus (r = 0,29) [767].

BobpbiueB 1 OCTPOYMOB CHHMTAIOT ONTHMAIbHOMH IPOYHOCTh CI'YCTKA
npu paspeske 72-75 Ia-107 ps Connannckoro 6pyckosoro u 67,5 IMa-10"
mna Coserckoro cripos [1237]. Paspeska cryctxa npu npousocts 55 ITa-107
B KX OIIbITaX YBEJIMYMBaJIa JOMIO 3€PHA pasMepoM MeHee | MM (ChLIpHOI mbl-
am) ¢ 1,87 no 4,74%.

Odonpuiiko CYHTaeT, YTO pa3pe3Ky CTYCTKa CAEAYeT NPOBOAMTH B TOT
MOMEHT, KOTZa YCHIHE pe3aHHst ero Hepa3pyLIEHHOW CTPYKTYpPHl CTPYHHBIM
MHJIEHTOPOM COCTaBAHT (55-60)-10° kr cryctkomepa «3mren» [1551]. ITo ero
MHEHHIO, paHEE HA4YaTasA pa3pe3Ka CryCTKa YBENMYHBAET MPOAO/DKUTENLHOCTD
06paboTxy 3epHa, 6onee No3AHAA — 3aTPYAHIET NOCTAHOBKY 36pHa 3aJaHHOTO
pasMepa M YBEJIHYMBAET 1I0TEPH C ChIPHO# mbuiblo. [Tocaeanee NpoTUBOpeYMT
MHEHHIO APYTHX aBTOpoB. PaspaGoTaH MeTox onpeaeneHHs FOTOBHOCTH Chl-
4Y)KHOIO CTYCTKA K pa3pe3Ke C IIOMOILBIO yabTpa3Byka [1367].

JItoBEH I10Ka3all, YTO CKOPOCTb CHHEpPE3MCa CTYCTKa PETEHTaTa yabTpa-
(HIBTPOBaHHOTO MOJIOKa OOpaTHO NpONOpuUHOHaNbHA IIOTHOCTH [1499]. B
€ro OMNbITAX HOPMAIbHAA WIS pa3pe3KH IUIOTHOCTb CIYCTKa HpPH BHECEHHH
0,1% criuyxHOro nopoitka gocruranacs yepes 10 muu. Ecnu paspesky 3a-
JepkuBaNu 10 16 MHH, cojepxaHue Baark B colpe Uemaep yBeIHYHBANOCH C
40 no 43%. Cauxenre KoHUEHTpaLuy 3H3uMa 1o 0,04%, nocrasorka Gonee
menkoro 3epua (0,5 cM’ Bmecto 1 cm’) YMEHBIIANIHA BINAHHE BPEMEHU pa3-
PEe3Ky 3epHa Ha BJIaXHOCTb ChIpa.
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Pa3zpaboraH cnocob onpeneneHnsa roTOBHOCTH ChIPDHOTO CTYCTKa K pa3-
pe3ke, OCHOBAHHBbIH Ha HOJa4Ye B HErO BO3AYXa uepe3 KaHMINAp, MOAKIIO-
yeHHbIH K npubopy juiA namepenus gasnenus [1388]. O cocrosHuu cryctka
CYAAT MO AABJICHUIO B KaMWINIpe: MOMEHT €ro cKkaykooOpa3HoOro yseiH4e-
HUS CBUJACTEJILCTBYET O FOTOBHOCTH CT'yCTKa K pa3pe3ke. B Havane cBepTbl-
BaHMA HA MOBEPXHOCTh MOJIOKA MOMEILAIOT NOIIABOK C BCTABJAEHHBIM Ka-
NWUISPOM, B KOTOPBI HarHETaloT BO3AyX NoA AaBiaeHueM 50-55 mm B. cT.,
obecneunBalomwuM Bhixod U3 kanwuapa 8—10 ny3sippkoB Bo3ayxa/mud. B
TeyeHue nepsbiX 30-35 MUH JaBneHHE B KalWIAPE CHHIKACTCA U JOCTHUIaeT
25-30 MM B. CT., 3aT€M OHO pe3ko yBennuuBaerca 40 80-85 mm B. cT., uTO H
CBMAETEABCTBYET O N'OTOBHOCTH CTYCTKa K pa3pe3ke.

Biusnue peosoruyeckux rnokasatelieil crycTka Ha CKOPOCTh CHHepe3Hca
BO BpeMA 00paboTku 3epHa HeoAHO3Ha4yHO. IIpH BbICOKO#H KIEHKOCTH 3epHa,
cnocoGcTBYyIOLIEH 06pa30BaHUIO €ro KOHITIOMEPATOB, HU3Kas IPOYHOCTb CIy-
CTKa COOTBETCTBYET HH3KOM CKOpPOCTH CHHepe3uca. [Ipu OTCYTCTBHU TEHAEH-
1K X 06pa3soBaHMIO KOHIVIOMEPATOB HH3Kas MPOYHOCTh CTYCTKA crnocobcrByer
JedopMaLiMH 3epeH, 4YTO YCKOpseT cHHepesuc. OIHAaKO clefyeT Y4HTLIBATb,
Y10 BHYTPEHHHE HANPAXKEHUA B CIYCTKE 0OYCIIOBIECHbI TEMU XKE CHIAMH, KO-
TOpble 00ECIEYHBAIOT MPOYHOCTH, OITOMY IIPU CIMIIKOM HU3KOH NPOYHOCTH
CrycTKa AaBJEHHUE ¥ CKOPOCTh CHHEPE3HCA MOTYT OBITh HH3KHMH.

CKopocTh CHHEPE3HCa BO3PacTaeT NPH NEPEeMEIMBAHUH, TIPHYEM YBEIIH-
yenue Moxer coctaBATh 20-30% OT CKOPOCTH CHHEPE3NCa B CTATHYHBIX YC-
nosuax (Cheesman & Chapman, 1966). Bausuue nepemMelBaHus Ha CKOPOCTh
cHHepe3Hca nokasaHo Ha puc. 2.19 (Lawrence, 1959) [1148]. 310 Busxue Mo-
et OblTh ABoskuM. [Ipexe Bcero, OHO NPEAOTBPALLIAET OCAKACHHE CHIPHOIO
iepHa. B cimyyae ocaxcaeHus, OCOOEHHO Ha PaHHUX CTa[MAX CHHEPE3HCa, ChIp-
Hbl€ 3€pHA HAYMHAIOT CKJIEHBATHCA APYr C JPYIOM, YTO YMEHbIUAET NOBEPX-
HOCTb CHHEpE3UCA M OTPaHHYHBAET BOIMOMKHOCTH U BbIXOJA ChIBODOTKH M3
crycTka. Bo-BTOpbIX, HpY nepeMelldBaHWY BO3HUKAET HOMOJHHTEIbHOE AaB-
JeHue Ha chipHoe 3epHo (go 10 Ila) Gnaronaps rpajueHTy cKOpocTeii B nepe-
MEILMBAEMOiA MUAKOCTH U COYAAPEHUIO 3€PEH APYT C APYIOM.

IToBbllIeHNEe CKOPOCTH NEPEMEILMBAHNA BbIUIE YPOBHSA, KOTOPBIA npe-
JOTBpalllaeT OCaxJeHWE 3€pHAa, YBENIWYHBAET CKOpOCTh cuHepesuca. Ilpu
CJIMIIKOM MHTEHCHBHOM BBIMEILIMBAHMH YacCTh 3epHa MOxeT ObiTh pa3apob-
JIeHa, YTO YBEJIHYMT IIOBEPXHOCTh CUHEPE3HCa, HO TAKXKE H KOJIMYECTBO ChIp-
HO# [IbUIH, &, CJICAOBATENLHO, YMEHBLUMT BBIXOJ ChIpA.

Ha puc. 2.20 noxa3aHo n3MEeHEHHE COAEPHaHUA BOJLI B CIYCTKE B 3a-
BUCMMOCTH OT BpEMEHH, Ipoluejuiero nocie no6aBneHus B MOJIOKO MOJIO-
KOCBEPTBIBAIOLIMX 3H3UMOB, BBIAEPHKKM CI'YCTKA HAa BO3AYXE M NPUCYTCTBHUA
3akBackd. M3 Hero BuAHO, 4TO 0G€3BOXXKMBaHHME Crycrka Hambosiee GrICcTpo
HJET B HayalbHbIH Nnepuoj nocie ero o6paszoBaHHa. JTOTO CIEAOBAJIO OXKH-
1aTth XOTA Obl NOTOMY, YTO CXKaTHe Cr'yCTKa 110 Mepe BbIX0/la YaCTH ChIBOPOT-
KM IOMKHO YMEHbLIATh pa3Mephl [Op, M, CIEAOBATENbHO, NPOHHULIAEMOCTD
cryctka. Kpome 3Toro, no Mepe yBeauueHHd NPOAOKMTENLHOCTH CHHEpeE-
3McCa B CTYCTKE CHHXaeTcs obliuee cogepKaHue BIard H, B NEPBYIO O4Yepeb,
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HECBA3aHHON WK HENPOYHO CBA3aHHOM C JAPYTHMH KOMIIOHCHTaMH CI'yCTKa,
HauboJee JIerko )'J.'laJDleMOﬁ H3 HETO.

2
<;iao

nepemeuiueaHue

% cCbiB!

663 nepemewsueaHun

40

i I 1 A 1 n

0 1 2 3
Bpewms (4) nocne paspesku

Puc. 2.19. Konuvecmeo svixodauwjeid cvieopomku (6 % om nepeoHa4anvHozo
06veMa MONOKA) U3 C2yCmKa, 86l0EPIHCUBAEMO20 8 CbIGOPOMKE NPU

38°C, 6 3agucumocmu om epemenu ROcCie paspesku u nepemewiu-
eanusn [1148]

90}

Bpewms, 4

Puc. 2.20. Hamenenue codepaicanusn 600vl 8 czycmxe Kax QyHKYusa epemeHu
nocae gnecernus sx3uma [1148]

Czycmox paspesanu nocne 0,5 4. Ezo 06a pasa ebiHumanu u3 cbi60pomKu
(noxasano cmpenxamu) u nomewanu 6 ceiprvie gpopmol. Oneimsl nposo-
ounu ¢ oobaenenuem (—) u bez oobaenenun (- - -) 3axeacku. Czycmok
Henpepuigno nepemewusanu. Temnepamypa cvleopomku na npomsdice-
Huu onvima paenanace 32 °C, memnepamypa & hopme nocmenenHo cHu-
3unacs 00 20°C
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BbleMka cryctka M3 CbIBODOTKM CHIIBHO CTHMYJIHDOBAlla CHHEPE3HC.
Thome et al. (1958) noxa3sanu, 4ro npu 4-KpaTHOMN BLIEMKE CT'YCTKa U3 ChIBO-
POTKH C BBIAEPIKKOI Ha BO3JyXe KaXkablii pa3 B Teuerue 30 ¢ Bec ero B KOHIE
BhiIepXKHU ObL Ha 13% HHXe, YeM BEC CryCTKa, KOTOPbd BHIHUMAIH U3 Cbl-
BOPOTKH ToJIbKO oAuH pa3 Ha 30 c [1148)]. [lepuoauyeckas KpaTKkOBpeMEHHas
BbLIEPIKKA CCYCTKa B BO3AYLUHOM Cpele He TONbKO PE3KO YBENHYHBAET CKO-
POCTh CHHEPE3HCa, HO M IIOBBILIAET MAKCUMAJbHYIO CTENleHb 00E3BOXKUBAHUA
CIyCTKa, JOCTHIaeMYI0 33 CUET BHYTPEHHHX HANpPSAKEeHUI  cOOCTBEHHOrO Beca.

B cbipofienuu CBEPTLIBAHUE MOJIOKA IPOHCXOJHUT HA (POHE HHTEHCHBHO-
ro pasBUTUA MMKpPOQIOpE! 3aKBACKH, YTO CTHMY/IMPYET cHHepe3uc. [IpakTu-
Ka CHIPOJIENIHA M OTACJIbHBIC HCCACAOBAHHS B 3TOM HANPABJIEHUH YKa3bIBalOT,
YTO Ha CHMHEPETHYECKHE CBOJCTBA CHIYYXHOTO CIyCTKa JOCTaTOYHO CHILHO
BIMAET BUAOBOH M IITAMMOBBI COCTaB MMUKPO(IOPH! NPUMEHACSMBIX 3aKBa-
cok [1547]. Oto BaMsHUE 0OYyCIOBIEHO HE TONLKO HX Pa3sIM4HON KHUCIOTO-
obpasyiloniedl akTHBHOCTbIO. CHHEpe3UC NpH BLIPAGOTKE MEJKMX CHIPOB
06b1uHO MpeT Golee HHTEHCMBHO C UCHOJNB30BAHHEM 3aKBACOK, B KOTOPBIX
JOMUHUPYIOT WiTaMMsl Le. lactis subsp. lactis, a He Lc. lactis subsp. cremo-
ris. 3arps3HeHne Me30(QHIbHLIX 3aKBACOK auumo(uIbHON NAJOYKOH O4YEHB
CWIBLHO 3aMEIAET CHHEPE3HC, HECMOTPA Ha Oojiee HHTEHCHBHOE KHUCIOTO06-
pa3oBaHHe BO BpeMA BbIpaGOTKH CLIPOB.

JlaBnenne

BnuAnue NaBleHUA Ha CHHEPE3HC CTYCTKA, MOTPYKEHHOTO B ChIBOPOTKY,
nokasaHo Ha puc. 2.21. Hynesas Touxa Ha OCH JaBICHHA COOTBETCTBYET JaBlie-
HHIO, 00YCNOB/ICHHOMY BHYTPEHHHMH HAIPDKEHWAMH (paBHBIMH nipuMepHo 1 I1a),
coGCTBEHHBIM BECOM M NEpeMELIMBAHHEM CTYCTKa. 3a 2 4 noj AeHCTBHEM ITHX
CII M3 CT'YCTKa BRIAENNIOCH 0K0N10 30% CBIBOPOTKH OT NEPBOHAYAILHOIO 00be-
Ma MoJioka. Brelnee naBneHue B onbiTe CO34aBANH IUIMTAMM, HAKIAILIBAEMBI-
MH Ha 3E€PHO, HAaXOAMBIIEECH IOJ CJIOEM CHIBOPOTKH. YBEIHYEHHE BHEILHETO
naBjeHns Ha crycTok a0 20 Ia yBenmmynao Koau4ecTBO BhLACAHMBINEHCA 32 JBa
4aca ChIBOPOTKM NMPUMEPHO ¢ 5 10 65%. JlanbHeiiluee NOBBILICHHE AABICHHA
HE3HAYHMTEILHO YBENHYHUBAIO KOJIHMYECTBO BbLAEIAIOLIEHCSA CHIBOPOTKH.

Peskoe ycxopenue cuHepe3uca NpH BhIEMKE CIYCTKAa H3 ChIBODOTKH
(puc. 2.20), NO-BHIAMMOMY, TaKke OOYC/IOBIEHO MOBLILIEHHEM [aBNEHUA
CHHEpe3uca, YacTh KOTOPOTO B IIOTPYAEHHOM B CBIBOPOTKY CI'YCTKE YpaBHO-
BELIMBAeTCA BHEIIHEH cpenoif. Ecnu cryctok cpasy nocie obpasoBanus yna-
JHMTh U3 CHIBOPOTKH, TO CHHEPE3MC NOiAeT oueHb ObIcTpo (B TP pa3sa OhICT-
pee, 4EM NpH BLIMEIIHBAHMU CTyCTKa OA ciloeM chiBopotkH) (Berridge &
Scurlock, 1970) [1148].

Paz6aBnenne CLIBOPOTKH BOAOH BO BpeMs 0o0pabOTKM CHIPHOrO 3epHa
YMEHBILIAET CKOPOCTb €ro OOCYIIKH, NO-BUIMMOMY, U3-32 CHHOXKEHUA YaCTOTHI
CTOJIKHOBEHHH 3€PeH APYT € APYTOM, B pe3ybTaTe KOTOPhIX BOSHUKAET IPaHEHT
JaBJICHHSA, H 32 CYET CHHXKEHMA €€ KUCIOTHOCTH. [IpH 0lMHaKOBOH MPOXOIIKH-
TebHOCTH 00paboTKH coliepxKaHue BiIary rocie npeccoBaus B KoctpoMckoM
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chIpe, BopaboTaHHOM Ge3 n00aBnenus u ¢ nobasnenneM 5 1 10% Boxw! B Chi-
BOpPOTKY, PaBHAJIOCH COOTBETCTBEHHO 45,3; 45,9 u 47,1%. B cripax 30-cy-
TOYHOTO BO3DPACTa COAEPKAHHE BIArk BO BCEX BapuaHTax cpasHsiocs [1435].
DTOT ONBIT CBUAETENLCTBYET O HEOOXOAMMOCTH YBEIHYEHMUS POAODKHTENb-
HocTH 06paboTky 3epHa npy pa3baBieHHH CHIBOPOTKH BOJOH.

-
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o
5]

% CLIBOPOTKMK
[

0 50 166/1-' o

BHewHee gasnenue, fla

Puc. 2.21. Koauuecmeo cvigopomku, gvidersiowetica uz czycmka (% om o6b-
ema ucxoonoz2o moaoka) 6 meyenue 2 4 npu 30°C, kax gynxyus
8HewHe20 Oaenenus, npunazaemozo K czycmky [1148]

YnaneHne 3HaYKUTEIBHOrO KOJMYECTBA ChHIBOPOTKHM OKa3blBACT IIPOTH-
BOIOJIOXKHOE ACHCTBHE.

Temneparypa

TemnepaTypa CUIBHO BIMAET Ha CKOPOCTh CHHEpe3uca (puc. 2.22). Ko-
JIHYECTBEHHO PE3Y/bTAThl ONLITOB N0 BAHAHUIO TEMIIEPATYPhl HA CHHEPE3MC,
NPHUBOAMMEIE Pa3HbLIMM aBTOPaMH, CYILECTBEHHO OTAMYAIOTCA, YTO 06ycnoB-
JeHO HEOAMHAKOBBIMH YCIOBHAMH HX IPOBENEHHA, HO OOMIME TEHACHLHH
NPOABIAIOTCA AOCTaTOYHO deTko. Hambonee ObICTPO CXOpPOCTH CiHEpE3HCa
U3MEHSETCA B MHTEepBajie Temneparyp ot 25 no 42-43° C. Eciu npu 25°C
TeMnepaTrypHsiii ko3¢ duumeHT Q o, 10 AAHHLIM Pa3NUYHbIX aBTOPOB, BapbH-
pyert B npexenax ot 2,5 xo 15, To npu 45° C - Tonsko or 1,1 no 1,5 [1148).
Cxopocts u3MeHenus temnepatypbl (dT/dt), no-suaumoMy, He BIHMAET Ha
cuHepe3uc. Haubonee cuibHOe BAMAHME HA CKOPOCTh CHHEpE3UCa U KOHed-
HOe colepXaHHME BJIarH B ChIpe OKa3bIBAE€T TEMIIEpaTypa BTOpOro HarpeBa-
Hu#. [ToBeienne Temneparypsl I HarpeBaHua npu BhIpaboTKE ChIPOB THIA
T'onnangckoro ¢ 38 10 42° C yMEHBIIHIO BJIAXHOCTb ChIpa MOCIE NPECCoBa-
Hus Ha 1,9%, a 3penoro ceipa — Ha 1,3% [1487].
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Puc. 2.22. Konuuecmeo cvigopom-
xu (% om obvema mo-
J0Ka), vldenuswelica
6 meyeHue vaca nocne
paspesxu u3 czycmia,

noay4eHHozo0 npu pas-
JUYHBIX memnepamypax
. cxeauiueanus u obpa-
Temneparypa,°C [1148]

Her exusoro MHeHHus O BIUAHUH BBIAEPXKKH MOJIOKA IPH HU3KHUX TEM-
nepaTypax nepeji CBepThIBAHHEM HAa CHHEPETHYECKHe CBOMCTBA NOJIy4aeMbIX
H3 HEro CeIYYXHbIX crycTkoB. Ilo sanueiM Kammerlehner (1974), Boinepxka
monoka npu 5° C B TeueHue 20 4 CHIKAeT CKOPOCTb cHHepesuca Ha 30%.
llpeapapuTenbHblfi HATPEB MOJIOKA NEPE] CBEPTHIBAHMEM JI0 BHLICOKHX TEM-
nepatyp (nacTepH3auua WIHM TEPMH3ALMUA) NHKBUAMPYET BPEAHOE BIHAHHE
BBIAEPIKKH NPH HU3KHX TEMIEPATYpax Ha CHHEPE3HUC.

Kucaornocrn

H3 puc. 2.20 BuaHO, YTO CHHEpe3uC HAeT OLICTpee, €CM ChIMYKHOE
CBEPThIBAHHE ITPOMCXOAMT B MOJIOKE C 3aKBACKOM, YTO, OYEBHIHO, CBA3AHO
co curxkeHueM pH. Ha puc. 2.23 nokasaHa CKOpOCTh CHHEPE3HCA CHIYYKHLIX
CrYCTKOB B 3aBHCHMOCTH oT PH Mon0Ka Mo JaHHBIM HECKOJIBKMX aBTOPOB.
[lo Wmowikuny u TabaunuxoBy [487], 3aBUCHMOCTD BIaXHOCTH 3epHa (W),
BbLAEPXKAHHOrO B TeyeHHe 48 yacoB B GydepHbIx pacTBOpax U3 cMecH Gypbl
u suTapHO# KkuciaoTel npu 20° C, ot BesuuHbl pH Bhipaxkaercs clieayommum
ypaBHEHHEM PETPECCUH:

W,=23,8 + 5,14 pH (r = 0,96) 2.9)

Kak # B HCC/ICIOBAHHRX 1O U3y4YEHHIO BIUAHUA TEMIIEPATyphl Ha CHHE-
Pe3HC, Pe3yJbTATHl OILITOB Pa3HBIX aBTOPOB IO M3Y4YEHHIO NEHCTBUA KH-
CIOTHOCTH Ha CKODOCTB BBIICJICHHS CBIBOPOTKM M3 CBIYYXHOIO CI'YCTKa OT-
JHYATHCH KOJMYECTBEHHO, HO TEHICHIMA BO BCEX OMbITax ObLIa OAHHAKOBA:
CKOPOCTb CHHEPE3NCa YMEHbIIANACh NpH yBeaudeHun pH. Biuanune pH 6bi-
no Gonee BBHIpaXEHO NMPH MOHWKEHHBIX TEMIlepatypax M 6e3 nepemeluusa-
HHA, KOIJa CKOpOCTh CHHEpe3Hca Obuia HM3KOH. B KMCIIOTHI, C [IOMOIUBIO
KOTOpO#l ycTaHaBnuBany pH, poau He urpai.
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Camxenue pH Bo BpeMs cHHepe3uca Bbi3biBaJIO Gonee CHILHOE IMOBBI-
IUeHHE CKOPOCTH BbIAENEHHs CBIBOPOTKHM, ueM AoBeaenue pH Mmonoka mo
TOrO € YPOBHA /JI0 CBEPTbIBAHHMA, YTO MOXET OLITh 00YCIOBNEHO CHKATHEM
Ka3eMHOBOro Kapkaca crycrka Bo Bpems nsmeHenus pH [1148].

KuCIOTHOCTE CMECH ChIBOPOTKM C CHIPDHBIM 3€PHOM BJIMAET HE TOJBLKO
Ha CKOPOCTb CMHEpE3HCa, HO H Ha COCTaB ChIBOPOTKH H CbIPHOH Macchl, Ipe-
3KJIe BCEro — Ha COJICpP)KaHUe B HUX KanbUui.

CocTaB H CBOiicTBa M0JIOKA

OO1Las TEHAEHIMA COCTOHT B CJCAYIOILIEM: YEM BhIILIE COACPIKAHHE BOABI
B CT'YCTKE, TEM BblIIE CKOPOCTb CHHEPE3NCa, HO COACPXKAHUE BNArH B CTYCTKE
no otHoweHuto Kk COMO mnocne OKOHuaHHs CHHEpPE3HCa IIPU 3TOM CYIIECT-
BeHHO He MeHserca [1148, 1666]. PazbasneHue Monoka Bonoi (Hanpumep, Ha
20%) yBenuMuMBAacCT CONEPXKAHUE BOABI B CrYCTKE M CKOPOCTb CHHEpe3uca.
OOGBACHUTL 3TO MOXKHO Tak: ueM 6oiblue BOAbI B MOJIOKE, TeM GonbLie cBO-
GoaHOM WIH HENPOYHO CBA3AHHON Bnaru. YBeNMYEHHE CKOPOCTH CHHEPE3HCa
TIPH 3TOM He JOJDKHO OTPaXaThCA HAa KOHEYHOH IPOJOIKUTENLHOCTH CUHEpE-
3uca. JloGasneHue 5% BOJBI B MOJIOKO HE OKa3alO BIMAHHA HA CUHEPE3HUC.
Takum obpasom, pazbasieHue Mosioka BOAOi oka3biBaeT obpaTHoe AeicTBHe
Ha CHHEPE3UC ChIMYXKHOI'O CIyCTKa N0 CPABHEHHIO ¢ pa30aBjieHHEM ChIBOPOTKH
Bogoi. Jlo6aBnenue k Monoky COMO B komudectse 10 r/n yBenMuuBaeT HH-
TEHCUBHOCTH CHHEPE3HCA CBIYYXKHOI'O CIycTKa Mojloka Ha 20% [1466].

§1 00
§ 80| ™
[3)
-3 L
60 |-
L Puc. 2.23. Konuuecmeo cviéopomxu
ok (% om o6vema monoka),
BbIOCIUBLLELICA 3a YAC NO-
- clle paspesky uz czycmka,
20} nonyyennozo u obpabo-
MAHHO20 NPU PAITUYHBIX
i PH (cpeonue oaunvie no
t L 5 — HeCKOAbKUM IKCNEPUMEH-
pH mam) [1148]

[TpodHOCTH ChIMYKHOIO CFYCTKA, OT KOTOPO#t 3aBUCHT CHHEPE3UC, BO MHO-
rOM OMNpEAENACTCA COAEPHKAHHEM KA3EHHA H FEHETUYECKHM TUIIOM J6-Ka3€HHOB
B MoJioke [693, 1435). YBennueHue B s-KazeHHE COOPHOrO MOJIOKa MO
s-kaszeuta B 10 20% noBbllIaeT NPOYHOCTh CHIYYXKHOTO CT'YCTK2 TAKHUM Ke
obpazoM, kaKk yBeludyeHHe copepxkaHus Oenka Ha 1 r/kr. Beimac xopoB Ha
nacTOHILE TaKkKe MOBbILAET NPOYHOCTH CHIYYXKHOTO CTYCTKa, YTO, BEPOATHO,
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CBA3aHO C MOBBILICHHEM cojepxanna Ca B Monoke. JloGaBieHHe B MOJIOKO
a- ¥ B-xa3enHOB B KonudecTBe 54 Mr Ha 30 M yBEIMYHKBAET YIPYrOCTb rejis,
nobaBlIeHHE TONBKO J£-Ka3eHHA MOBLILIAET IPOYHOCTD I'eld.

CKOpOCTh CHHEpE3MCa CHHXKAETCA NMPU MOBBIILIEHUH COACPIKAHHS KUpPa
H3-32 3aKYNOPUBAHKA JKUPOBBIMH IIAPUKAMH YacTH IOp, Yepe3 KOTOphIE BbI-
XOQHT chbiBopoTka. Ecnu conepxxanue xupa B MONOKe MOBBICHTS C 2 10 6%,
TO CKOPOCTh CHHEpE3H3a CHHXKaeTcs npumepHo Ha 15% (Dimov & Mineva,
1962; Johnston & Murphy, 1984). XXupHocts Monoka B unrepsaie ot 0 xo
4% He oka3blBaeT BIMAHHA Ha cCHHepesuc [1686].

HHTeHCHBHOE MEXaHHYECKOE BO3JACHCTBHE Ha MOJIOKO, €I'0 BCIIEHHBA-
HHUE, NPOJOIDKUTENLHOE XPaHEHHWE MOTYT OTPa3UThCA Ha CHHepesuce. Pas-
MHOXXEHHE B MOJIOKE NICHXPOTPOHLIX 6axTepuii, B YaCTHOCTH IICEBJOMOHAN,
CBEPX OMNpEAENEHHOr0 YPOBHA CYLIECTBEHHO 3aMenseT cuHepesuc (Lelievre
etal., 1978) [1593].

Buecenue B Monoko xo 10 MM CaCl, oka3biBaeT CHILHOE BIMAHUE HA
NPOAOJDKUTENBHOCTb ChI4YXKHOI'O CBEPTBIBAHHSA, @ HA CHHEPE3UC MM HE OKa-
3bIBAa€T HMKAKOro JeHCTBHUA, WM HEMHOIO ero cTuMyaupyer. boiee Bbicokue
€ro J03b! OTPHLIATENLHO ASHCTBYIOT Ha cHHepesuc [1666]. UurepecHo, uTo
HayaJdbHad CKOPOCTb CHHEPE3HCa ChIYY)KHBIX CTYCTKOB MOJIOKAa OT OTAENb-
HbIX KOPOB MOXET pasiM4aTthcs B 3 pa3a; nob6aBnenne k Monoky CaCl, craa-
xusaeT pasnnuud (Grandison et al., 1984). Ctumynupyiowmnii apdexr CaCl,
Ha CHHEPE3HC CBA3BIBAIOT CO cHUxeHUeM pH; npu mocrosusoM pH oH yrHe-
Taet, a MgCl, yckopser curepesuc (Stoll, 1966) [1148].

Kpome cuuxenns pH, CaCl, ysenuuusaer akTuBHOCTh HOHOB Ca, KO-
TOpas HoxkHa ObITs Ha OMpEfIeNeHHOM YPOBHE AL obecrieueHus CHHEPE3H-
ca. Biuanne xouuentpauuu Ca’* 3aBucur OT THIIa MOJIOKOCBEPTLIBAIOLLErO
3H3UMa: Jobasnenue B momoko 1 MM Ca’* YCKOPHIO CHHEPE3UC CTYCTKa,
MONY4EHHOTO MOA JEHCTBHEM ChIYYKHOTO MOPOILIKA, OKa3aJlo IPOTHBOIO-
NOXHOE AeiiCTBME Ha CHHEPE3HC CTYCTKOB, MOMYYEHHBIX C MOMOILLIO PEHHHU-
nassl M cynapena [374]. JJo6aBnerue 2 MM yCKOpHIO CHHEpPE3HC BO BCEX
BapHaHTaX, HO B Pa3HO#l CTENCHH: CYNapeH > peHHIIa3a > PEHHHUH.

JobaBnenue k Monoky ¢ocgaros, HUTPATOB, oKcanaros, EDTA npu
nocrosuzoM pH moHmkaeT coepxkanue cBo6oaHbIX HOHOB Ca’* 1 cxopocTb
cuepesuca [1148]. He6onbiwoe yBenuuyeHHe MOHHON CHIIBI MOJIOKA 33 CYET
IobaBleHus OJHOBANEHTHBIX MOHOB (Hampumep, NaCl) HeCKoJIbKO CHHXAET
akTMBHOCTb HOHOB Ca, conepxanne KK® u HEeMHOro yBeIMYHBAET CKOPOCTh
cunepesuca (Cheesman, 1962); namsHeiiliee yBelnMYEHHe KOHLEHTPAlMH
OJHOBAJICHTHBIX HOHOB PE3KO YXYJLIAET CHIYYXKHYIO CBEPThIBAEMOCTh U CH-
HEPE3UC CTYCTKA MOJOKA.

O6paboTka Mooka
HarpepaHue MoloKa IO TeMIIEpaTypsl, IPH KOTOPOil IPOMCXOAUT ACHATY-
paums ChbIBOPOTOYHBIX O€NKOB, CHMXKAET CKOpOCTh CHHepesuca (puc. 2.24).

CHiDKeHME CKOPOCTH CHHEpPE3NCA NOYTH JIHHEHHO KOPpPENHPYET CO CTENEHBIO
AeHaTypalmu S-naxrorno6ymvsa (Pearse et al., 1985) [1148]. Harpes cunrern-
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4ECKOro MOJIOKa 63 ChbIBOPOTOUHbIX OENKOB BIMAHHA HA CHHEPE3UC HE OKa3bl-
Baer. [IpuunHOl CHIDKEHHA CKOPOCTH CHHEpE3HCa ABNAETCA aacopOLmua AeHaTy-
PHPOBAHHOIO S-NaKTOrIo0yaHHa Napaka3eHHOBRIMU MuLie/1aMH. JloGaBiieHne K
MOJIOKY J-Ka3eHHa YMEHBLIAET BpeJHOe ACHCTBME HarpeBaHMA HA CHHEPE3HC,
[IOCKOJIbKY B 3TOM CJlyyae AeHaTYpUpOBaHHbIH S-IaKTornoGyaHH pearupyer ¢
J00aBJICHHBIM 3¢-Ka3eHHOM, HAXOIALIMMCA BHE NIAPaKa3eHHOBBIX MHIIC/I.
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45 1 ! 1 1 1 mepu3ayua Moaoka
10 15 20 25 30 (1-72°C; 2-80°C;
POACIKNTENBHOCTL NPOLIECCA, MUH 3-90°C)[1701]

YacTto OpHMEHAIOT JBOMHYIO TEILUIOBYI0 00paboTKy MOJIOKa: TepMu3a-
LMI0 WIM NACTEPH3aLMIO A0 XPaHEHHS HIM CO3PEBaHMs, U BTOPYIO — Nepen
nepepaboTkoit Ha cbip. [lepByio 06paboTKy NpPOBOAAT C LENbIO NIPEAOTBPa-
IIEHKA Pa3MHOXEHUA BPEIHOH, B 4aCTHOCTH, ICHXPOTPOdHOH MUKpODIOPE!
B MOJIOKE BO BpeMs XPaHEHHA W co3peBaHua. Bropas Temnosas ob6paboTka
YHHYTOXKEET KJIETKH [OCTOPOHHEH MUKpo(dIophl, MOMy4uBIIHE CyOneTas-
Hble MOBPEXASHHA BO BpeMA MepBoil 00paboTKU M pemapupoBaBIINE 3TH
NIOBPEX/AEHHA BO BPeMs CO3PEBAHMA MOJIOKA, M TOMNABIIKE B MOJIOKO MO-
clle nepBoii TemwioBoii 0O6paGoTky. Binanue ABoiiHO# TennoBoit 06paboTkH
Ha CHHEpe3HC ChI4Y>KHOI0 CI'yCTKa NMOKa3aHo Ha puc. 2.25 [1609].

Kpowme aToro, npu XxpaHeHUH MOJIOKa IPH HH3KHX TEMIEPaTypax nocie
niepBoii TerutoBod 06paboTku Bropas TeruloBas 06paboTka ycTpaHsaeT Hexe-
NlaTe/IbHble U3MEHEHUs €r0 TEXHONOTMYECKHX CBOHCTB, MPOUCXOAAILHE TIPH
HU3KHMX TeMnepaTypax.

PaMaHaycKac CHHTAET, YTO HEKENATENbHbIE N3MEHEHHA CBOMCTB ChIMYX-
HOTIO CTYCTKAa B PE3Y/bTAaTe MOBBILEHHSA TEMIIEPATYPhl NACTEPU3ALMU MOJIOKa
10 82° C MOXHO YCTPaHUTL €ro CO3PEeBaHUEM C 3aKBACKOM, IIPH YCIIOBUH, YTO
HCXOJHAst KMCJIOTHOCTb ChIpOTo MOJIOKka He npesbimaet 18° T [383, 1611].

oMoreHuzanus MoJIOKa CyIIECTBEHHO YMEHBIIAET CKOPOCTh CHHEPE3H-
ca (Baiitkyc ¢ coasrt., 1970; Emmons et al., 1980). 310 obbsacuserca Tem,
YTO B pe3yNbTaTe FOMOTeHH3aLHH U3MEHAETCA COCTaB OOOJIOYKH KHPOBBIX
LIAPUKOB U OHU HAYMHAIOT CBA3LIBATECA C MULIEIUIAPHBIM Ka3€HHOM, CHYKasA
cnocoOHOCTh crycTka K cxkatuio [1148]. Aranoruuxelif mpouecc nNpoucxo-
T NpH B00aBICHHH CTYIEHHOTO MOJIOKa B MOJOKO JUIS BhIPaGOTKHM Chpa
(Cheesman & Mabbit, 1968; Mulder & Walstra, 1974) [1148].
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Puc. 2.25. Kunemuxa evlOenenus col6OpomKu u3 Col4yNCHO20 C2yCmKa, NORy-
YEeHH020 U3 MoaoKka nocne obpabomku npu pasuelx pexcumax (1 —
cbipoe MonoKo; 2 — nacmepusosannoe moaoko npu 65° C; 27 -
2-8 mennoean obpabomka npu 72 ° C nocne 24-4acoeoz2o xpaneHus;
3 — nacmepusosannoe monoxo npu 72°C; 3’— 2-2 mennoeas obpa-
6omxa npu 72 ° C nocae 24-uacoeozo xpamenus)

BaxyymupoBaHue Monoka B Teyenue 10-40 MUH npu OCTaTOYHOM JaB-
nenuu 2,7-5,3 xlla cHmwKano THTpyeMyio KUCIOTHOCTH MOJIOKa Ha 0,5-1,5° T
H yckopano cuHepesuc (puc. 2.26) [1454]. YBenuuenne KoaM4ecTBa ChIBO-
POTKH, BbIACIAEMOH NpPH LEHTPU(YFUPOBAHMH Pa3pyIIEHHOrO CIYCTKa Ba-
KyYMHDOBAHHOro Moioka npu 3000 mun™, 6buio Bbime mpu 10-MUHYTHOM
BaKyyMHUpOBaHUU M Oojiee HM3KOH MCXOAHOH KHCIOTHOCTH MOJOKA, YTO
MOXHO B 3TOM Cily4ae OOBACHHTH MEHbIUMM KOJMYECTBOM YAALIEMOIO M3
MOJIOKA YTJICKMCIIOrO ra3a M, CIEROBaTE/lbHO, MEHbUIMM CHHDKCHHEM KH-
CIOTHOCTH BaKyyMHUpPOBaHHOTO MOJIOKA, KOTOPas YCKOPAET CHHEPE3HC.

O6cyilka 3epHa U3 ynbTpadUILTPOBAHHOrO MOJIOKA 11a Gojiee HHTEH-
CHBHO, 4eM U3 OObIYHOI'O MOJIOKa, ITOK3a KOHLEHTpauua obuiero Genka He
npesbiciiIa 4,8%; nanbHeilee NOBbIILEHHE KOHIEHTpauuu Oenka 3aMeJifai0
cunepesuc [1547].

2.6.4. CvHepe3nc u coaepXxaHue Blarm B Cryctke B KOHUe
06paboTku u 8 cuipe

Koraa cxarue crycTka npekpauiaercs, TO NpeKpalaeTcs ¥ CHHEPE3HC.
HccnenoBaHud CIIOHTaHHOIO CHHEpPE3UCA ChHIYYXKHOIO CryCTKa 00e3KHpeH-
Horo monoxa npu 30° C u pH 6,7 nokasanu, 4To ynaBiMBaeMblii COBpeMeH-
HbIMM METOAAMM M3MEPEHUA CUHEpE3uC 3aKOHYMWICA yeped 40 4, TonumMHA
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CTyCTKa IpH 3ToM yMeHbumnacs go 1/3 (van Dijk, 1982). Ilpu ncnoas3osa-
Huu npeccoBanus npu 35° C u pH 5,2 nauMensitiee coaepixaHue BIATH, KO-
TOPOE MOXKHO MOJNYYHUTH B CTYCTKE, paBHO 1,2 r Ha r napaka3seuHa [1148].
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870 Puc. 2.26. Brusnue 6axyymuposanus Monoxa

z HQ CUHEPEe3UC CLIYYHCHOZ0 C2YCMmKa

26 U3 MONOKA, 6AKYYMUpPOBaHHo20 ae-

6 B T mowm (1 — npodonxcumenvrHocms 6a-

[IPOAOAXUTENLHOCTS kyymupoganua 10 mun; 2 — neea-
CMHepeanca, MuH Kyymupoeannoe monoko) [1454]

CHixenue pH u conepxanus xupa, a TakxKe MOBbIIUECHUE TEMIIEPATYPh
BBI3BIBAIOT IIOCTENEHHOE, HO CYIIECTBEHHOE YMEHbLIEHHE COep KaHUA BAaru
110 OTHOLIEHHIO K 06€3)KHPEHHBIM BELECTBAM CTYCTKA.

Jo6asnenue B Monoko CaCl, oka3bIBaeT MHOIOIUIAHOBOE B/IMSHHME Ha
CHHEPE3HC, NOCKONIbKY OHO MOXeT u3MeHHTs pH, xoHueHTpauuio uoHos Ca
i KK®, uonnyio cuiry Monoka. B cBoio ouepens, 3t# ¢GakTopbl OKa3biBalOT
HEOAMHAKOBOE BIUAHUE HA CUHepe3uc. [103ToMy BMsIHUE XJIOPHCTOTO Kajb-
LMs Ha COAEPXKAHUE BJIard B CTYCTKE B KOHLE CHHEPE3MCa 3aBHCHT OT YCJIO-
BMit SKCIIEpUMEHTa: B YCIOBUAX HeKOHTponupyemoro pH oHo Moxer 6biTh
oauuM, npu nocrosiHHoM pH — apyrum. Geurts et al. (1972) obuapyxuny,
YTO KYyCOYKM CBEXKEBhLIPaOOTaHHOIO ChIpa, BHIACP)KHUBAEMbIC B BOJHOM pac-
TBope npu pH 5,1, ¢ no6aBnenuem Ca B xonuuecrse ot 9 a0 90 MM, pa3by-
Xaiy, T. €. BIMThIBaIU Biary. Jlob6asnenue B 3ToM e onuite NaCl x pactso-
py B konuyectBax He MeHee 0,7 MM H Takoro xe, Kak B IEpBOM BapHaHTe,
xonuyectBa Ca, HaoGopoT, Bhi3Bano notepio chipom Biaru [1148]. Ilo-
BHAUMOMY, BHEceHHe B MOJIoko 0 9 MM Ca (0,036%) Bcerna cHmxaer co-
Jiep)kaHue BJIard B CTYCTKE B KOHLE cHHepe3Hca. BHeceHue B MONOKO g
npoussojcTsa cbipa Keco baanka 6onswe 0,05% CaCl, ysenuunpano Bhax-
HOCTb CbIpa H CTENEHb HCIIONB30BAHMA CYXHMX BELIECTB MOJIOKA, HO IPHBO-
JUJIO K TOAB/IEHHIO rOpbKOro BKyca [438].

JloGasnenue g0 0,5 MM NaCl B MOJIOKO BbI3BIBAET YBEIUUEHHE, 60b-
LIMX KOJIMYECTB — CHIXKEHUE COAEPIKAHHA BIIarH B CBEXKEBbIPaOOTAHHOM Chl-
pe npu Huzkom pH (Geurts et al., 1972). 1o caeayer uMeTh B BUAY NIPH 0O
COJIKE ChbIpa B 3€pHE.

Jlo6aBnenue B Monoko Mn, Zn u Co B BHAie BOAHbIX PACTBOPOB XJIOPHJOB
COKPaTWIO IIPOAC/DKMTENBHOCTh CBEpThIBaHMA M 00paboTku 3epHa Ha 17%,
YMEHBILIHIIO COAEpIKaHUe BJIark B Chipe Nocie npeccosadus Ha 1,7% [1600].

ConepxaHue BiIard OKa3blBa€T MOILHOE BIMAHHUE HA XUMHYECKHH co-
CTaB, MUKpOOHONOTHYECKHE U OHOXHMHUUYECKHE IPOLECChl, TOKa3aTeny 6e3o-
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NACHOCTH M pealu3aluy chipa. CTabuiIbHas BiaXKHOCTh — HENPEMEHHOE YyC-
JIOBHME MPOU3BOACTBA ChIpa CTAOUIBLHOIO Ka4ecTBa.
Mexny cosepxaHHeM BJIard B 3€pHE NMOC/IE OKOHYaHUA ero obpaboTku
(W.) ¥ BIaXHOCTBIO OTIIPECCOBaHHOrO chipa (W,) cyluecTByeT TecHas Koppe-
maumoHHas cBaA3b. Ilo Mmomxuny [1390], 3Ta 3aBHCUMOCTb BhIpaXKaeTca
YPaBHCHHEM:
W.=08W,-3,73(r=0,7) (2.10)

CnenyeT oQHAKO YYHTBIBATh, YTO BJAXHOCTb CHIPa OGYCIOBIMBAETCH HE
TONLKO CHHEPETUYECKUMH CNOCOGHOCTAMHU CTYCTKa, HO M PAIOM IPYTHX
(akTopoB, cnOCOOGHLIX OKa3bIBAaTh NMPOTHBOTIOJNOKHOE AEHCTBHUE HA BIAXK-
HOCTB Chipa. Tak, HapUMep, MOBBILICHHE TEMIIEPATyphl BTOPOrO HArpEBaHHA
YCKOPSET CHHEPE3UC CrYCTKa, HO OJHOBPEMEHHO MHTHOMpYeT Kucnoroobpa-
3YIOLIYI0 aKTHBHOCTb 3aKBACKH, YTO BbI3bIBAE€T 0OpaTHOE JeliCTBHE Ha CUHE-
pesuc. Ilostomy ypaBreHue (2.10) OymeTr CnpaBeIIMBO TONBKO NpPU HIEH-
THYHOH TEXHOJIOI'UH BHIPabOTKH Chipa.

BripaboTka cpipa — BpeMeHHO# npouecc, U ¢ TSYEHHEM BpeMeHH (ak-
TOpbI, BIMAIONIME HA cuHepe3Hc (Temnepatypa, pH), cymecTBeHHO U3MEHA-
wrcs. XapakTep 3THX H3MEHEHMIT MOXET 0Ka3aTh CHIbHOE BIMSHUE Ha CH-
Hepesuc. Tak, HalpUMep, CIMIUKOM BbICOKas HayajlbHasds CKOPOCTH BbLAEJe-
HMS CLIBODOTKH MOXKET IIPHBECTH K 00CYIIKE [TOBEPXHOCTHOIrO €10 ¥ 06pa-
30BAHMIO HA NOBEPXHOCTH 3€PHA IUICHKM (3aBapHBaHMIO 3€pHA), 3aMEUIAIO0-
e ocNeayIOUHi CHHEpe3HC.

IIpu popmMoBanHH CbIpa H3 MJIACTA NOXK CNOEM CHIBOPOTKH ILIAaCT MOXET
ObiTh NOABEPrHyT BHELIHEMY JaBieHuio (1o 400 I1a), a Takxe AaBiIeHHIO, 00Y-
CIIOBIICHHOMY Pa3HHLCH B IUIOTHOCTH CryCTKa U ChIBOpoTKH (MeHble 100 ITa)
(1148]. B mnacte mayT Tpu Ipouecca, KOTOpble MOTYT MOBIHATH HAa BJaX-
HOCTb Cblpa: BBIACICHHE CHIBOPOTKH M3 CTyCTKa (CHHEpE3HC); BbLAEIEHHUE
CBIBOPOTKH M3 MEX3€PHOBOr0 NPOCTPAHCTBA, CKOPOCTh KOTOPOTO 3aBUCHUT OT
pa3MepoB NOp; CHHXKCHHE KOJHYECTBA U Pa3MEPOB NOp B pe3yibTate aedop-
MalMH H CKJICHBaHHA 3epeH ApYyr ¢ apyroM. Jedopmauua B OCHOBHOM BfA3-
KOCTHAA M 3aBHCHT OT BHEILIHErO JABJIEHUA H PEOJIOrHYECKHX CBOJCTB 3€pHa,
KOTOpbI€, B CBOIO OuY€pe/lb, 3aBHCAT OT COAEP)KaHUA B HeM BoAbl, pH, pasme-
POB 3€pHa, CTEMNEHH €r0 REOJHOPOJHOCTH, B YaCTHOCTH, OT HAIMYHA HA HEM
NOBEPXHOCTHOM IICHKH.

HccnenoBanus 1poueccoB BBIAENEHUS CHIBOPOTKH M3 CHIPHOTO IUIACTa
npoBelcHbl HuAepaaHACKUMH yuyeHbIMH (Heerink & Guerts, 1981) [1148].
Crycrok nomy4anu u3 obe3xHpeHHOro Mos0Ka Ge3 HUCMONb30BaHUA 3aKBa-
cku. [locne paspesky, BBIMEHIMBaHHA H YJAJICHUA YacTH CHIBOPOTKH O0TOHpa-
M CMECh 3€pHA C CLIBOPOTKOH M MOMeELLany B BEPTHKAJIBHBIN COCYA; BBICOTA
cronba cmecu coctaBiana 30 cM. 3epHO GBICTPO OCAXAIOCH N0/ AEHCTBHEM
cobcTBERHOrO Beca ¢ oOpasoBanueM IuiacTa BbICOTOM 20 cM, mOCTE Yero Ha
Hero yepe3 nepdOpUPOBaHHEIH AHCK HAKIAABIBANU TPY3; MUIACT CHKUMAIH JO
ypoBHua 5 cM. IlpeccoBanue npomomxanocs 90 Mun. Pe3ynsTaThl onbiTa Mo-
KasaHsl Ha puc. 2.27. [IpoBeaeHo Tpu cepuu omsttoB. B mepBoii uaMeHanu
TOJILKO AaBjIcHWE Ha IuiacT. 3epHo BrimemuBanu 20 mun npu 31° C. B atoit
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CEpUM OIBITOB IPH BHLICOKOH HaYaILHOM Jl0Ne Blard B ILIACTE HadanbHas
CKOpOCTb BbIJIENEHUS M3 HErO ChIBOPOTKH OblIa HU3KOH — NO-BUAMMOMY, H3-
3a nerkoi AeOpMUPYEMOCTH 3€pHA, B PE3YJIbTaTe KOTOPOH CY»XalOTCA KaHa-
JIbl 11 BhIXOAA ChIBOPOTKY. [locie npuioxeHus Harpy3KkH HaYallbHas CKOPOCTh
CHHepe3Kca cTajla ObICTPO PacTH NPH YBENU4YEeHHN Harpysku o ~ 0,6 kIla; npu
JanbHeiillieM yBeNM4YEHUHM [ABICHHS OHA H3MEHANACh He3HauyHTenbHO. He-
CMOTpA Ha TO, YTO KOJIMHECTBO YAAJICHHOH BNaru Bo BpeMs NPECCOBAHHUA B
3TOii cepUM ONBITOB OBLIO BhILIE, YEM B JIBYX OCTAIbHBIX, KOHEUHOE COJEp-
3KaHHe BJard B 1Uacte ObU10 HaHOONBIINM II0 CPABHEHHIO C APYFHMH CEpUs-
MH, e MPH BLICOKUX JABIEHUAX npeccosaHus. Takum obpazom, mpecco-
BAaHHE HE MOXET YCTPaHWTh IVIaBHbIH HejgocTaTox ciaboro crycrka, oOy-
CNOBJIHMBAIOLIMIH BhpabOTKY ChIpa C MOBHILIEHHOH BIAXHOCTHIO. [IpouHOCTH
CTryCTKa MIpaeT BaXKHYIO poOjib B €r0 CHHEpe3UcCe, KOraa 3epHO HaXOAMTCA B
IUIacTe IMOJ CJIOEM ChiBOpOTKH. ClielyeT OJHAKO CKa3aTh, YTO KHUCJIOTHOCTh
CMECH B ITHX OIIBITAaX NOJANEPXKUBAIACH HA HH3KOM YPOBHE H3-33 OTCYTCTBHA
3aKBACKH, YTO CHOCOOCTBOBAJIO CIIMNaHUIO 3EPEH.

Bo BTOpO#i cepuu 3THX OILITOB H3MEHSUIM TOJNBKO BpeMs BbIMEUIHBAHUA
3epHa npH Temnepatype 31° C; naBneHue npeccoBaHUsA 3€pHA NOCHE [IEpeMe-
wmBanuA paBuanocs 0,4 klla. Vi, 10BONEHO GbICTPO MOBBLILLANACH IIPH YBEIIH-
YEHUH NPOJOJDKHTENLHOCTH BhiMeliuBanus ¢ 20 no 50 mMuH, nocie vero Bo3-
pacTana oueHb MeAJICHHO, a npH 100-MHHYTHOM K HoJiee NPONOIKHTEILHOM
BLIMELLIMBAHUM 3€pHA YCTAHABIIMBANACh Ha TNOCTOSHHOM YpOBHE. D10 00y-
CJIOBJICHO TEM, YTO 4YeM NPOJOJDKUTENbHEE BhIMEUINBaHHE, TeM Gonblue yna-
JIAETCH CBIBOPOTKM U3 3€pHA BO BPeMs BIMEUIMBAHUA U TeM OOJNBbILHE yCHIUA
TpeOyloTCs ANA yAaleHus OCTaBLIeiica B 3epHE ChIBOPOTKH. KoHeuHas Biax-
HOCTh 3€pHa 3aMETHO YMEHbLIANACh TONBKO IPH YBEIHYEHUH HMPOJOIKHU-
TeNbHOCTH BhiMemuBanua a0 50-60 mun (puc. 2.27). YckopeHue BhAEICHUA
CHIBOPOTKH M3 3€PHA IIPU YBEIUYEHHUH MPOJOIKMTEIBHOCTH €r0 BhIMELIHBa-
HHA IO OIPERENEHHOI0 YPOBHSA MOXXHO OOBACHUTD YIIDOUCHHEM U CHHXKEHH-
eM nedopMmupyeMocTd 3epHa. J[ond Blard B IUIacTeé B KOHLE MPECCOBaHHA
IIpH BHIMEIUMBAHMK 3epHa B TeueHUe 50 MuH Gbuta HHXKE Ha HECKONLKO IIpo-
LEHTOB, Y€M B ILIACTE [IPM MAKCHMAJILHOM JIABIIEHUH IPECCOBAHUA B MPEIbl-
Jyuieii cepuu oneiToB. [IpoAOIKHUTENEHOCTS BRIMEILIMBAHUA 3€pHA OKa3b1BAET
6onee CHIbHOE BIMSHME Ha COJEpXKAHUE BJIArH M BBHIXOX Chipa, Y€M IIpOY-
HOCTB CT'YCTKa B MOMCHT paspe3kH [895].

IIpu BeIpabOTKE HU3KOXKHPHHIX CHLIPOB 3€pHO Moay4aerca Oonee Tske-
abIM 1 Tpebyercsa Gonee HHTEHCHBHOE BHIMEIUMBaHHE MUl TOrO, YTOOLI Ipe-
JOTBPAaTUTh €ro KOMKOBaHHE, 0COOEHHO NOCJIE CJIMBA YaCTH CHIBOpOTKH [640].

B 1petseii cepuu onbiToB u3Mensaau Temmneparypy ot 20 mo 40° C npu BhI-
MelIMBaHUK 3epHa B TeucHue 80 MuH u nasnenun npeccosanus 0,4 klla. Vi, opu
MOBBILIEHHHY TEMIEPATYPLl BHIMELINBAHUA YBEIMYUBAIACH C NOCTENICHHO CHU-
*arommMes yckopeHueM (puc. 2.27). YBenuueHHe CKOPOCTH COIPOBOMKIAETCS
IIOYTH JIHHEHHBIM CHIDKEHHEM KOHEYHOH JonM Biard B Iuiacre. Ciemyer Ha-
HOMHHTB, YTO CTOJIb XK€ ObICTPO YBEIUYMBAIICA CHHEPE3UC CTYCTKA NP IIOBhI-
HIeHKH TeMnepartypbt (puc. 2.14). Jlons Biary B IUIACTE B KOHHE NPECCOBAHMUA
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IpH BHIMEIIMBAHHH 3epHa Opu Temmneparypax 30-40° C Obuta 3aMETHO HEKE,
YeM B IpeAbIAYUIMX CEPUAX ONBITOB. IIpy 3TOM J014 yaaneHHO# U3 nnacTa Bna-
' Obla CpaBHATENHHO HEOOJBLUOMN, YTO CBMAETENLCTBYET 00 yaaneHuH GOb-
LIErO KOJMYECTBA B/ATH M3 3¢pHA BO BPEMSs BBIMEHIMBAHUA IIPH TEMIIEPATypax
Beitie 31° C (B npeapuayimx cepusx 3epHo BuiMerusay npu 31° C). Pesyibta-
Thl 3TOH CEPHH OILITOB CBUAECTENLCTBYIOT 00 HCKIIIOUMTEIHHON BKHOCTH TEM-
AepaTyphkl BTOPOTO HarpeBaHMA OJA MONY4EHUs chipa ¢ TpeOyeMoii BliiaxHO-
ctei0. OnHako BbIGOP TeMIlepaTyphl BTOPOIO HATPEBAHUS 32BHCHT HE TOJIBKO OT
XKEJaeMOM BIIDKHOCTH CbIpa, HO M OT TEPMOYCTOHYHUBOCTH MHKPO(QIIOpH! 3aKBa-
cku. Temneparyps! 11 HarpeBaHust M B3aUMOCBA3AHHbIH C ITHM COCTAB 3aKBACOK —
BaXKHEHIINE KPHTEPHH B KIIACCU(HKALMH ChIPOB.
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Puc. 2.27. Hamenenue codepiicanus anazu 6 CHIpHOM nracme noo Cloem Cbi-
sopomKu:
Vin — HauanbHas ckopocmob 8bideneHus ColGOPOMKU NOCAE NPuno-
oicenun snewnel nazpysxku (—d In V/dt, 20e V — obvem avidensio-
wetica coigopomku 3a t mun); W, — Oons enazu e nnacme & Konye
evioepaicku; W — 0ona 8bi0enusuielica Cble0pomKU N0 ONMHOWEHUIO
K ee nepeoHauanvHomy colepicanuto 6 naacme. Ilepemennvie
gaxmopul: eénewree dasnenue (npu npoOOHCUMENLHOCMU GbiMe-
wueanun 20 Mun); 6pema BbIMEUIUBAHUS, GKAIOYAA PA3PE3KY C2Y-
cmKa, 00 NPUNONCEHUA OAGNEHUS; memnepamypa GoIMeuUeanus u
cocamun (npu npodonxcumenvHocmu  eviMewusanus 80 mun).
B eapuanmax oneima, xo20a memnepamypa ne MeHARACh, OHA pas-
naaacy 31 °C, @ 6apuanmax ¢ ROCMOSAHHLIM OQBNEHUEM OHO PAGHS-
aocs 0,4 xlla [1148]

Tlo npourecTBHH ONpPENEIEHHOTO BPEMEHH CHIBOPOTKY CIHBAIOT, ILIACT
pa3pe3aloT H YKIAJLIBAIOT B (GOPMBI, Iie CHHepe3Hc mpoxokaercs. Popmo-
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BaHME ChIpa M3 [UIACTa MAET BO BPEMEHH, 3a1epXkKa ¢ (OPMOBaHHEM BEAET K
CHIDKEHHIO coAiepXaHus Biaru B chipe. Ecin opmoBaHue 13 oaHoro niacra
NpoRomKaeTcs 35 MUH, TO ChIp B [OCNEAHUX I0N0BKax OyxeT coleparbh Ha
0,5% meHblue Biary, 4eM chip B nepsbix ronoskax [1638]. [1pu dopmoBanuu
CBIPOB HaChINbBIO CMECH CHIBOPOTKH C 36PHOM HAINpPAaB/AIOT B OTACIUTEND Chl-
BOPOTKH, NpPEJACTABIAIOLIMI Bpawaoumiica neppopupoBaHHbIi LHIHHAD.
I1pu BpallleHHH LWIMHAPA CHIBOPOTKA BBIXOAMT M3 HErO 4Yepe3 OTBEPCTHA, &
3€pHO OCTAeTCA B OTACNMTENE, OTKYAA €ro BHIKIAABIBAIOT B NepdopupoBaH-
HbIe OPMBI, B KOTOPBIX CHHEPE3UC [IPORXOIKAETCS.

W3 puc. 2.20 BUAHO, 4TO U3BJICHEHHE CTYCTKA U3 CHIBOPOTKH MPUBOJMUT K
pe3KOMY YBEIHHYEHHIO CKOpOCTH CcHHepesuca. [IpuumHoit sToro ssisercs
ckaykooOpa3Hoe MOBHILICHHE JABIEHUA B BO3AYLIHOH cpene, 00yc/IoBIeHHOE
cunoit Txectd. CKOPOCTh CUHEpE3HCa B ITOM Cilydae Taioke OyleT 3aBHCeTh
OT BO3MOXKHOCTH BBIXO/Ia CLIBOPOTKH M3 CTYCTKa, a, CJIEROBATENbHO, OT NpoY-
HOCTH CTYCTKa.

Ipenen npouHoct (Pr) TECHO KOPPENUPYET € BAATOCOAEPKaHHEM 3€p-
Ha (W,). YpaBHeHHe NHHEHHOH perpeccud MexAy 3THMH BEIHYMHAMH, 1O
Wmowxuny [1390], umeer cneayiouuii Bua:

Pr=12492 - 5,26W, (r = -0,86), (2.11)
20e Pr — npeoden npourocmu, H/m; W, - codepoicanue anazu 6 3epne, %.

Ecnu 3epHO M3BieYb U3 ChIBOPOTKU NPH BLICOKOM CONEPKAHHH B HEM
BIIATH H, CIEAOBATENBHO, HU3KOH MPOYHOCTH, TO OHO GbicTpo Oyxer nedop-
MHpOBATbCA M KaHaJbl JUI BLIXOAA ChIBOPOTKH NEPEKPOIOTCA. 3TO 3aMEAJIUT
BBIXOJ ChLIBOPOTKM BO BPEMs CaMOINPECCOBAHHMA M NPECCOBAHMA B ChIPHBIX
tdopMax M YBEIMYMT BJAXHOCTh OTIIpeCCOBaHHOro chipa. CieloBarelnbHO,
3€pHO HYXHO OTAENATH OT CHIBOPOTKM, KOTAa OHO Oyaer moctaToyHO obe3-
BOXEHHBIM U IPOYHBIM.

Scott Blair & Coppen (1940), ocHoBbIBasCh Ha 3TOM, paspaboTanu Me-
TOA OINpeJENCHHA BPEMEHH, KOTAa HY)KHO OTIENATh 3€PHO OT ChIBOPOTKH
(«pitching point»). MeToa 3aio4aeTca B TOM, YTO ONpeneicHHbI 06beM
CMECH ChIBOPOTKH C 3€PHOM NOMELIANOT B NEepHOPHPOBAHHBIA LHIMHAD H
BBIIEP)KUBAIOT ONPEAENEHHOE BpEMH JUIA TOTO, YTOOLI CHIBOPOTKA BBIILLIA M3
uunuHapa. Jlanee onpenensioT IIOTHOCTh CMECH, PABHYIO OTHOLIEHMIO Beca
CTyCTKa K BBICOTE €ro cToOuka B nuauuiape. Ecau u3Mepsemas mioTHOCTH
OyZer BbllIE YCTaHOBJIEHHOH BEJMYKHBI, TO 3TO OyJeT CBHAETENbCTBOBATH O
CAUIKOM GONBIIOH BAAXKHOCTH M HU3KOI IIPOYHOCTH CTYCTKA; [IPU POYHOM
3epHe BbICOTa cToj6HMKa cryctka Gyaer O0bILOH, TaK Kak MycToThl, obpa-
3YIOILHECA B CTYCTKE IOCJE BBIXOJA CHIBOPOTKH, 3aNOJHATCA BO3JYXOM H
IUIOTHOCTh cMecH Oyaer Hu3koii (B ciaboM cryctke 3epHo Oyaer nedopmu-
poBaThca ¢ 0Opa30oBaHHEM CIUIOLIHOMN Macchl). OTAeNATh 3epPHO OT ChIBOPOT-
KH HY)KHO NPH MUHHMMAJIbHBIX OTKJIOHEHHAX H3MEPAEMOH IUIOTHOCTH OT Yc-
TAHOBJICHHOTrO ypoBHA. Ha m3mepsemyio Takum o6pa3oM IUIOTHOCTH CMECH
CHLIBOPOTKM C 3€pPHOM OKa3bIBaeT BIMAHHME HE TONBKO COJACPKAHHME BJIATH H
NPOYHOCTH 3€pHA, HO TaKkke pH U Halu4Me IUIEHKH Ha IOBEPXHOCTH 3¢PEH.
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Bonee mnpocroit cnoco6 onpeneseHHs FOTOBHOCTH CHIPHOTO 3€pHA K
(opMOBaHMIO NIpelyioxKeH OMCKUMU ydeHbiMU [1388]. OH ocHOBaH Ha ToM,
YTO [UIOTHOCTH CHIPHOTO 3€pHA IO MEpe YAalE€HHsA M3 HErO ChIBOPOTKH BO3-
pacTaeT ¥ K MOMEHTY TOTOBHOCTH €ro K (JOpMOBaHHIO AOCTHraeT ONpeae-
neHHOM BenuuuHbl. JNA onpeneneHus JTOrO MOMEHTa FOTOBAT pabouyio
KHJIKOCTb, HATIDUMEP, PAaCTBOP [IOBAPEHHOMH COJIH, IVIOTHOCTH KOTOPOIO COOT-
BETCTBYET IUIOTHOCTH CBLIPHOTO 3€pHa, roToBOro K (opmoBanuio. B npouecce
o0paboTku nocne BTOporo HarpeBaHWa repuoaMYeckd oTOMpaioT 2—3 3epHa
CpEJIHEro pasMepa M MOoMeIaloT ux B pabounii pactsop. O IUIOTHOCTH 3epHa
CYJIAT I10 XapaKTepy €ro MOrpyXeHHs B pacTBOP.

Cripsl 06b1uHO npeccylot npu Aasinenun 10-100 kIla [1148]. Ecau cry-
CTOK HE OYEHb CyXOil, TaKoe JaBjeHHE CIIOCOOCTBYET BRIAEICHHIO GOMBIIOrO
KOJIM9ECTBA CHIBOPOTKH. OHAKO IPUMEHEHME NABJICHHA HA HAYAJIbHBIX CTa-
AWAX HJIM TIPUMEHEHHE CIUIIKOM GOMBLIOTO JABIEHUA YMEHBIIAET CyMMap-
HOE KOJIMYECTBO BBIAENAIOUIEHCS M3 CTYCTKAa CHIBOPOTKM MO CPaBHEHHIO C
MPECCOBAHHEM HOCJIE HEKOTOPOTO MEPHOAA CaMOIPECCOBAHMS WM MpPECCo-
BaHHs MPH NMOHMKeHHOM AaiieHuU (Czular, 1959). Pasnuuus B conepxanuu
BJIArM MOTYT AOCTHI'HYTh HECKOJIbKHX NPOLEHTOB. I10-BUAUMOMY, B Pe3yib-
TATE MPECCOBAHUS HA nepudepHH roIOBKH CO3J3ETCH TPYAHOIPOHHUAEMBILI
IUIA CbIBOPOTKH CJIOH. YuuThiBasg 310, Po3aHOB pekomeHnayer nocie GopMo-
BaHHUA CbIPOB NPOBOAMTS B TEYEHHE OJHOIO Haca CaMOINPECCOBaHHE, Aaiee B
teueHHe 30 MUH 1IpeccoBaTh ChIp Npu Harpyske [713).

Ilpu onMHakoBOM COJEpXKaHUM Biard B 3epHe GoJbluas roJOBKa Chipa
norepseT Gosbllie BIary BO BpeMA NPECCOBaHHUs, YeM MajieHbKas, u3-3a Gonee
ME/JIEHHOTO OCThIBaHHs M 6oitee GhICTPOro HapacTaHUA KUCIOTHOCTH CHIPHOM
macchbl. PasHHLA B collepKaHUM BIIard B ChIPax C Pa3HbIMU pa3MepaMi IrojioB-
K1 MoxeT mocturats 2%. Eciau 3epHo nepecyuieHo (Menbwe 41% Bnaru B
HECOJICHOM MONHOXHPHOM chipe Tuina 'ayna), conepxanue Biaru 6yaer Gonee
HU3KMM B MAJICHBKHX rojioBkax (Ha 1-2%), uto o0ycnoBAMBaETCA MEHbILEH
NPOTHKEHHOCTHIO NMYTH BIXOAA ChIBOPOTKH. CyXxoii crycTok tepser Gobiue
CHIBOPOTKH IIPH TOHIDKEHHBIX TEMIIEpAaTYpaX, YTO CBA3aHO C ero Goublueii
AeopMUpYEMOCTBIO TIPH BBICOKHX TeMIIEparypax. Pasiuuns B TeMIepaType
ChIPHO/ MaccChl B MpE/ieiax rojIOBKH NPUBOAMT H K Pa3iiM4UiAM B COAEPKAHUH
BJIATH: CHIBOPOTKZ MIET TyAa, TAE Temnepatrypa U jaenenue Hwxe (Geurts,
1978, 1972). Ecin ronoBka chipa JONr0 JIEXKHT B OAHOM IIOJI0XKEHHH, TO CO-
IepXaHHE BJIaTH B BEPXHEH 4acTH rolloBKH OyaeT BhILLe, 4eM B HHKHEI.

Yennepusalys cbIpHOH Macchl [IOBBILIAET COAEpkKaHUE Bnaru Ha 1-2%,
YTO CBA3aHO C OONBILNOH AeOPMUPYEMOCTBIO CHIPHLIX 3€PEH BO BpeMA Yea-
IepH3aLHH, 3aTPYAHAIOILEH BLIXOR CHIBOPOTKH.

PasbaBnenve ChIBODOTKH BOJOH NPHUBOAMT K HEOONBLIOMY CHHXKEHUIO
BIaXHOCTH cbipa (Berg & Vries, 1975). OnHako OHO 4acTO CONPMKEHO C M3-
MEHEHHAMM TEMIIEPAaTYphl U HHTEHCMBHOCTH BBIMEILHBAHNA, YTO TAKOKE BIIUS-
eT Ha cxopocTh cHHepe3uca (Grootevheen & Geurts, 1954). B cBa3u ¢ 3TuM
JobaBneHHE BOAB! B CIBOPOTKY MOKET YBEIHYMTh €€ COAEPMKAHHE B 3PEIOM
coipe Ha 1-2% [1435, 1487]. Haubonee cuibHoe BAHAHKE Ha COAEpXKaHUE Bla-
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Il B Chipe U3 TexHosoruyeckux ¢pakTopoB oka3biBaeT Temneparypa Il Harpe-
Bauus. [1pn npogomkurensHocty Il HarpeBaHus 15 MMH, BBIMCIIHBAHHHM 3€PHA
OCJIe 3TOro B TeueHue 15 MMH M NPOJODKMTENLHOCTH NpPECCOBaHMA 2,5 4
coZiepXaHue BJar B KpyTJiOM FOJLIZHACKOM cbipe (B, %) 3aBUCHT OT TeMIle-
patypsl 11 HarpeBauus (7,° C) cneryrowum obpasom [1598]:

Bn=482-13(T-37) (2.12)

IMToconka ceipa BIHAET Ra colepkanue B HeM Biaru. Iloconka cyxoi
CONBI0 MOJKET YBENWYHUTh COACPXKAHHE Blar, NOCOJKa B paccosie Nocne
IIPECCOBaHMs CONPOBOXKIAAETCA 3HAUUTENBHBIM CHMXEHHEM BJIAXKHOCTH ChIpa
(Geurts et al., 1980). CHukeHHe BNaXKHOCTH NPH 3TOM NPONOPLHOHANLHO
KOJIHYECTBY TMOTJIOLIEHHOH coiu: Tepserca 1,7-3,2 r Boast/r cond. CooTHo-
LIeHHe NOBhIIAETCA MPU yBenuueHHH pH U TeMneparypsl chipa, [IOBRIIUCHUHI
KOHLIEHTPALMH paccoa.

2.7. KncnotHoe v KMCAOTHO-CbiYY)XXHOE CBepThiBaHNe

2.7.1. O6pa3soBanne KMCNOTHOro Cryctka

KuciiorHoe CBepTHIBAHHE MOJIOKAa MM CJIMBOK HPHMEHAIOT AfsA MPOM3-
BOACTBA CBEKHX KHCJIOMOJOYHBIX CHIPOB, CIPOC Ha KOTODBIE JOCTATOYHO
BbICcOK. Kuciomuoe ceéepmbuléanue 3aKkl0O4acTCA B MEUIEHHOM MOAKUCACHHH
HaxoALIErocs B IOKOE MOJIOKA MIIM CIIMBOK A0 oOpazoBaHus cryctka (ress).
IMoaxucnenue npoBOJAT Hallle BCEro nyTeM cOpaXHMBaHUA JAKTO3bI MOJIOY-
HOKMCJILIMU OakTEpHAMH, peke — BHECEHHEM B MOJIOKO KHCJIOT, HalpHMED,
KHMCJIOH CBIBOPOTKM, I/IIOKOHO-3-11aKTOHA, KOTOPbiil MEJUIEHHO HAPOIH3YET-
¢ ¢ o6pa3oBaHHEM ITIIOKOHOBOM KHCJIOTHI.

[Ipr MemIeHHOM pOCTE KHCIOTHOCTH B MHLEUIAX NPOHMCXOAAT Clie-
JYIOIIKE IJIABHBIE H3MEHEHWs: comobumu3aius MuuenpHoro ¢ocdara
Kanpimg (MODK), T. e. BEIXOJ €r0 U3 MHLEIIbI H PACTBOPEHHE B ChIBOPOTKE;
CHIDKCHHE OTPULIATENHHOTO IOBEPXHOCTHOIO 3apsAa AO Hyld MO JOCTHIKe-
HHMH H303IEKTpHUEcKoi Touku kazeuHa (pH 4,6 npu ¢pu3nonoruyeckux Tem-
neparypax). DTH M3MEHEHHA BBI3HIBAIOT ApYyrHe (hH3UKO-XUMHueckue (co-
JMMOGNIN3aLHI0 KA3EHHOB, YMEHBIIEHHE THAPOJMHAMHYECKOTO H BHYTpEHHE-
ro 00bEMOB H Jp.) ¥ CTPYKTYPHbI€ H3MEHEHHS, B Pe3yIbTaTe Yero MHLEIUIbI
TEPAIOT YCTOHYUBOCTH M MOJIOKO MY CIIUBKH CBEPTHIBAIOTCA.

U3sMeHeHus B Muue/UIaX Ka3eWHa npu cHuwxeHuu pH noapoGuo pac-
cMoTpens! B pa3a. 2.3. Beco MOK mnpespaiiaercs B pacTBOpHMYIO HOPMY H
BeIxoaMT U3 Muuemnsl npu pH 5.0-5.4, T. e. ewe 10 DOCTHKEHUA H303JEK-
TpHyeckoit Touku (puc. 2.4). B MmomeHT nonHoro Berxoga M@K u3 Muueis
B Heit octaercs 14—16% Ca ot obmero conepxanus B monoke (3,3—4,0 mons
Ca Ha Monp Ka3euHa) B BHJE Ka3cMHATa KalbLMA, KOTOPblH HE BXOAHT B
M®K. RanbHeiimee camxenue pH conpoBoxkaaeTcs BEIXOJOM OPraHHY€eCKO-
ro KanblUus H3 MMLEILIbI; opranMyeckuii ¢pocop ocraerca B cocraBe Ka3eH-
HOB. [loanan nomepa M@K u 3nauumenvroe cHuxceHue co0epIcCanus opza-
Huueckozo Ca — 2nagHoe omauyue Muyert Ka3euna 8 KUCROMHOM czycmKe om
napaxazeuHoavix Muyenn.
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Ha6niopenuns non 31€KTPOHHBIM MHKPOCKOIIOM MOKa3bIBAIOT, MTO Bbl-
xox M®K u3 muuemn (pH 5,2-5,3 npu 20-30° C) conpoBokaaercs nossne-
HHeM 0O/iBLIOrO KONHYECTBA MANEHBKUX YacTHL (BO3MOXHO, CyOMMLEnn
WM HOBbIX oOpa3zoBanuii) (Roefs et al., 1989), xoToprie npn AanbHeiieM
cHikeHMM pH HaYMHAIOT CHOBA arperMpoBaThci M 00pa3yloT HOBBIiA reib B
n3odnekrpuyeckor touke [402]. Takum obpazom, kucromuulii czycmox ob-
pasyemca Muyeaiamu Ka3euna opy2020 COCMaad, 4em ColdyxicHblil.

M®K B mapaka3eMHOBBIX MHILE/LIAX UTPAET BaXKHYIO POJb IpH CBA3LIBA-
HUH f-KazedHa c APYTMMH KaseuHamu (Tabn. 2.7). Iloteps muuemnoii MOK
COMPOBOXKAAETCA BBIXOJOM M3 HEE YacTH Ka3eHHOB, U IpeKIe BCero f-KasenHa
(puc. 2.3). KonnuyecTBo pacTBOPEHHLIX Ka3eHHOB YBENMYHMBACTCA NPU HU3KOMH
Temneparype. MakcumansHoe conepxanue pacrsoperHsix npu 20° C kazenHos
(oxono 30% ot obluero ux coaepxaHus B MoJloke) HaGmopaerca npu pH ~ 5.4
[402]. [locne MOCTIKEHUA MaKCHMyMa COMIOOWIM3allMK KOJHYECTBO PacTBO-
PEHHBIX Ka3€MHOB, IIPH CHIXEHHH pH no HalpaBlIeHHIO K M303JIEKTPHYECKOMH
TOYKE, CHOBA CHIDKAETCsA (OHH 00pa3yloT HOBbIE PEKOHCTPYHPOBAHHbIE, HE CO-
Jepxaime MOK MuLenisl) ¥ B H303/1EKTHIECKOH TOYKE JOCTUIae€T MUHUMY-
ma. CnenoBsarenbHo, Ha cMeHy cBaseil uepes MPK B pekOHCTpYHpOBaHHbIX
MHIIE/UIAX Ka3eHHa OABHINCL HOBBIE CBA3H, BEPOATHO I'HApodoGHbIE.

IoBepxHOCTHBIH 3aps) NpH cHUxKeHHH pH CHIXaeTcs HEMOHOTOHHO: OH
naaaer no Hyma npu pH ~ 5.4, xoraa npoHCXOAMT AE3MHTErpalMa MHLEILT,
3aTe€M CHOBa yBEJIM4YMBAacTCA NpPH cHikeHun pH npumepHo no 5,0 u magaer
no Hyns nipu pH 4,6 [402]. CeeprhiBanue npu $H3MOIOrHUECKUX TEMIIEPATY-
pax He [POMCXOAMUT [PH NEpBOii NONHOW HeHTpaIMU3AUMK 3apAna, NOCKOJIBKY
HOBBIE MHIIEJUIB! K 3TOMY MOMEHTY HE YCNEBaloT ChOPMHPOBAThHCA.

Taxxke HEMOHOTOHHO HM3MEHAETCA CTENEHb I'MAPATALMH MHLUE/UI MPH
cayxeHnu pH (puc. 2.2). CHayana osa HeMHoro cHuxaercs (a0 pH okono
6.0), 3atem mocturaetr Mmakcumyma npu pH 5,3 u cHOBa HauHHaeT CHHXATHCA
Jo munumyma upy pH 4,6. Ilpu mobom 3navennu pH oHa HaMHOro npeBbi-
WAET CTENEeHb TMAPATAlMU CHIYYXHOTO CrycTKa. Ilo-BMOUMOMY, CTeNneHb
rMApaTaluy ABWIACh PE3Y/NbIATOM JBYX IPOTHBOIONOXHBIX IPOLECCOB:
CHHXKEHHUA NOBEPXHOCTHOIO 3apAfa, YMEHBILAIOWEro CTENeHb rHApaTaliiH, C
OJHOH CTOPOHBI, ¥ YBEIHYCHHSA [IOPUCTOCTH MHLEIUT 3@ CHET BLIXOAR U3 HHUX
4acTH Ka3€HHOB, C JAPYroit cropoHsul. IlpocTpaHcTBO B MHILENIE, 0CBOOOXK-
AeHHOE BRIXOMAWIMMH M3 Hee MDK u xa3euHaMH, 3an0NHAETCS CHIBOPOTKOA,
YTO M YBEJIWYMBAET CTEMeHb THApATalHW¥ MUUELIsl. B pesynsTaTe 3TOro
pasMepbl MHIIEJUIB] IIPpH CHKOKEHHU pH 10 5,5 H3MEHAIOTCA HE3HAYHTELHO,
HecMoTps Ha notepro M@K u gactu kaseuHos [402].

Ipu cumxenun pH no 5,6 CTPYKTYypHBIX W3MEHEHHMH B MHULELIAX HE
BBIABJICHO, KPOME MCYE3HOBEHMA MMUELT Majoro pasMepa (Vreevan et al.,
1989) [402]. IIpn pH ~ 5,2 HauuHaloT 06pa30BbIBaThCA HEOOBLUINE arperaThl
Ka3eMHa B OTHEJIbHBIX 30HAX, KOTOPbIE YEPeAYyIOTCA C 30HaMH, CBOOOAHBIMH
OT Ka3eHHa; 3aTeM J3TH arperatbi Ha4YMHAIOT CBA3BIBATHCA APYT C APYTOM,
o0pa3ys KOpOTKHE NPAAH. DTH NIPAJIH IIOCTENEHHO YBEIWYMBAIOTCA B JIHHY,
IIMPHHA HMX HAa HAYaJIbHLIX 3TaNax COCTAaBJAET HECKOJIBKO MHLEMI. 3aTeM
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OHH Ha4YMHAIOT O0O0pa30BLIBATH MENKOAYEHCTYIO (MEJKOIOPHCTYIO) IIpo-
CTPaHCTBEHHYIO CTPYKTYpPY, NIOPbI KOTOpPOil 3aMOJIHAET ChIBOPOTKA, T. €. 06-
pasyerca resb. KHCHIOTHBIN refb, Kak M ChIYYXKHBIH, TETEPOreHEH: YYacTKH ¢
MENKHMH NIOpPaMH depenyloTcs B HeM ¢ 6ojiee MIOTHRIMM 06pa3oBaHHAMH H
KPYITHBIMHM MOpPaMH; TIOA MUKPOCKOINOM 003 THNA resid BHIMTIAAAT CXOAHO.

Arperauuy MHUELT cOCOGCTBYET CHH)KEHHE NMOBEPXHOCTHOTO 3apsia
M TOJHUKHBI FMAPATHOTrO clIof. KOHIEHTpauys MULEIN B OTACAbHBIX 30HaX U
[OCEAYIOIas MX arperauus NpH MNOBBLILUICHHH MOHHOMH CHJIbI CPEMbl IIPOMC-
xoaur u3-3a comobunusamy M®K u Ca, u ruapomusa ¢ochocepmiabHbIX
rpynn kasenHos [402], 4TO CHHXKAaET CHIIBI OTTRIKHBAHH.

Tpexmepnas npocmpaHcmeeHHAR cMpyKmypa, OXBaThIBAIOIIAs BECh 00BEM
CKBALIXBAEMOIO MOJIOKA, 00pa3yemcsa moibko moz0d, Ko20a Cutbl RPUMANICEHUR
Muyenn MeoneHHo npeodoreéaom cubl ommanxuearus. Ilpy MeaneHHoM nod-
KHCJIEHUH PEKOHCTPYMPOBAHHbIE MHLE/UIbI YCIIEBAIOT COSAMHHUTLCA B IIPAIH,
KOTOpBIE C NOMOLIBIO [OMEPEYHBIX CBA3CH 00pa3yloT TPEXMEPHYIO CTPYKTYPY,
YAEP)KHBAIOLIYIO B CBOMX f4eiikaXx ChIBOPOTKY. XapakTep CBA3CH, CKPEILIAlO-
IIUX 3Ty CIPYKTYpY, OTpaxkeH B Tabiuue 2.5. OT CTpYKTypbl CBIYYXHOTIO CIycT-
Ka OHa OTVIMYAETCA OTCYTCTBHEM CBA3Ei yepe3 Kowonanblit pocdar KaabLua.

Ilpu 6vicmpom Hapacmanuu KUCIOMHOCMU, 6bICOKOU memnepamype, ne-
DEMEWUBAHUY MUYENT! Ka3euHa Bbicmpo COeOUHAIOMCA 6 MAccy, Komopas
avinadaem & 0cadokK, YTO MCTIONL3YIOT NPU KOAryNnslii MOJIOKa TEPMOKHCIIOT-
HBIM CNOco00M. 3T0 e MOXKET MPOH3OHTH NMPH CIMIIKOM MEICHHOM Hapac-
TaHMW KHCIIOTHOCTH, HaNlpUMEp, B pe3yibTaTe Bo3/ciCTBHA OakTepuodara Ha
MHKpoguIOpy 3akBacku. B 3TOM cilyyae YMCIIO y4acTKOB B MHILEIIAX, 4Yepes
KOTOpLIE OHU MOI'YT CBA3aThCA APYT C APYIOM, J0JITO€ BpeMs OCTACTCA HeJoC-
TaTOYHBIM JUIA OOpa3oBaHHA MNPOCTPAHCTBEHHOH CUCTEMbl, OXBAaTbIBAIOLIEH
Bech 0OBEM 3aKBAIUMBAEMOrO MOJIOKA, H OT/ACIbHEIE arperaThl MULIE/LT YCIIEBAIOT
BBIIACTD B OCA/IOK HIIM CKOHLIEHTPUPOBATECA B BEPXHEM ciloe MoJioka [402].

2.7.2. DaKropsi, BAMAIOWMKE HA CBOWCTBA KUCNIOTHOIMO
U KMCJTIOTHO-CbIMY)XXHOIO Crycrka

KauecTBO KMCIOMONOYHBIX CHIPOB, TaK XK€ Kak U ChIYY)XHBIX, BO MHO-
rOM OIpefeseTCs CBOHCTBaMHU crycTka. OT HHX 3aBHCAT TAKKE [0KA3aTEIH,
KaK OJAHOPOJHOCTb CHIPHOH MacChl, €¢ CIOCOOHOCTH YAEPXKHBATb BJlary BO
BpEMs XpaHeHHus M peanu3anud. UtoOwl obecneyuTs nojyyeHue HeoOXoau-
MBIX [IOKa3aTelell MPOAYKTa, CIYCTOK AOMKEH ObITh HOCTATOYHO NPOYHBIM,
HO He rpyOniM. CiieZryeT OTMETHTD, YTO OTHOLICHHE K CHHEPE3HCY B NPOH3-
BOACTBE KMCJIOMOJIOYHEIX CEHIPOB HHOE, Y€M B IPOH3BOJCTBE TBEP/BIX CHIPOB,
TaK KaKk OHH COAEPKAT 3HAYUTENLHO GOJblie BIark, MPHAAIOLICH HEXHOCT
HX KOHCHCTEHLHH. B CBOIO Ouepesb, BRICOKOE COACPKAHUE BNArH OrpaHuYH-
BAET NPOJOKUTENLHOCTE X XPAaHECHHSA M PEATM3ALHAH, AENAeT HEBLIFOJHOM
TPaHCIOPTUPOBKY Ha GOJIbLIIHE PACCTOAHHA.

CoctaB n coiepxKaHue Oenkon

Bricokoe cosepxanue Genkos B MOJIOKe obecneunBaer GOpMUPOBaHUE
6Goxee IWIOTHOTO crycrka (GoablIOe KoM4ecTBO GENKOBLIX NpAjeii Ha eauHN-
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1y oGpeMa MOn0Ka, Gonee pa3BETICHHYIO H IPOYHO CBA3AHHYIO CTPYKTYPHYIO
CETKY, MEHBILUHE Pa3MEPEHI 0P, M, CNEAOBATENbHO, NYYLIYIO BIArOyAEpPXKH-
Baloltyto cnocobHocts) [731, 732]. CHibkeHHe OTHOLIEHHS COAEPXKAHMUA Ka-
3eMHa K COAEPKAHHUIO ChIBOPOTOUHLIX OenkoB ¢ 4,6 no 3,2 no3soiseT noy-
YUTh HEXKHBIA, MENKONMOPUCTEHIHA, XOpOINO YIEP>KMBAIOWIMI Blary Crycrok,
NOBBIICHNE OTHOLIEHWA COAEPXKAHUA Ka3eHHa K COJACPXKaHHMIO ChIBOPOTOU-
HBIX O€JIKOB JENAeT Cr'yCTOK U CBEXHii Chip 6osee TBEPABIM U rpyObIM.

YBenHyeHHe COAEpKAHUA JHKHUPa NIPH IOCTOAHHOM COZepKaHMH Ka3eHHa
JenaeT KOHCHCTEHLIMIO CI'YCTKA H chlpa 6onee HexxHOI. [lonyuennio crycrka,
XOpOLIO YAEPXKHBAIOILETO Biary, CHocoOCTBYeT rOMOIeHM3alus MOJIOKa,
H3MEHAIo1Las 000/I0YKH KHMPOBBIX IAPUKOB H BOBJIEKAIOILAA UX B 00pa3oBa-
Hue GenkoBoro xapkaca [1148, 1251). [Ipumenenune Gonee xecTkoi TeILIO-
Boi 06paboTKM MONIOKa, BbI3bIBAIOILEH JIEHATYPALMIO CHIBOPOTOYHEIX Gei-
KOB, TAIOKE IIPHBOJUT K BOBNEYEHUIO UX B CIYCTOK H IIOBBLILIEHHIO €r0 Bia-
royaep;kusatomeit cnocobHoctu [493].

TensoBan o6paborka Monoka

B MupoBoii npaxTHKe NPUMEHAIOT CJAENYIOIHE PEXUMBI TEILIOBOI 06-
paboTkH MoJIOKa JUiA BblpaboTKM 3TOH rpynnsl ceipoB: 72-76° C, 15-25 c;
85° C, 1040 mun; 90-95° C, 2-5 mus; 98° C, 0,5-2,0 mun; 140°C, 2-8 ¢
[402]. BeicoxoTemneparypHas 06paboTka MoJIOKa CIOCOOCTBYET IOY4EHHIO
HEKHOM rOMOT€HHOH KOHCHCTEHLMH KUCIOMOJIOYHbIX ChIPOB.

Mornoxo, nacrepusosantoe 1ipu 90-95° C, B xoropom Gombiie 80% chiBo-
POTOUHLIX G€IIKOB JEHATYPHPOBAHO, 00pa3yeT HEXHBIN CIYCTOK C NIOHHKEHHO#H
CIOCOGHOCTBIO K CIOHTAHHOMY BbIIEJIEHHIO CHIBOPOTKH. ITOT 3ddext 06y-
cloBieH 00pa3oBaHHEM [P NOMOLIM JUCY/bGUIHBIX CBA3eii KOMILIEKCOB Je-
HATYPHPOBAHHOIO [-1aKTorIo0y/IMHA C Q-IAKTUILOYMHMHOM H J6-Ka3eHHOM
[748]. 311 KOMIUIEKCHI NPEACTABAAIOT HUTEBUHBIE 00OPA30BaHHs, IPOCTHPAIO-
mHecs HaA nosepxHocThio Muuemwt [1136]. Ilpu nocnepyiomem HapactaHuu
KHCIIOTHOCTH M 00pa30BaHMM IeNisi OHH NMPEMATCTBYIOT TECHOMY CIMAHUIO MH-
L/l Gnarofaps CTEPHYECKOMY OTTANKHBAHHIO, YBENHYUBAIOT THAPOAHHAMIME-
CKkHif pajiMyc MMIELI, YMEHbLIAIOT pa3Mephbl MOp, TeM caMbiM obecrevusas
(opmupoBaHHe HEXHOI CTPYKTYpBL, XOPOLLO YIEpKHUBAIOILEH CIBOPOTKY [402].

Kpome 3toro, B pesynsrate B3auMOJACHCTBUA ACHATYPHPOBAHHBIX Chl-
BOPOTOYHbIX OEJIKOB C JP-KA3EMHOM HECKOJILKO CHIDKAETCA {-noTeHLMa, uto
cnocobCTBYET Havyany CBEPTHIBAHMA MOJIOKa mpu Gonee BhicokoM pH, uem y
HeHarpetoro monoka (5,35 u 5,1 coorercreento) [519].

OnHako 1pyu BBICOKOTEMIIEPATYpHOii 06paboTke MOJIOKa, B CBs31 C Manoi
MPOYHOCTBIO CrycTKa, o6pasyercs Gonblue ChIPHOI MBUIM, TEpAEMOil BMeCTe C
cbiBOpoTKOii. JloGarneHne B 0Oe3KUPEHHOE MOJIOKO, MOJBEPrHYTOE TEILIOBOMH
obpabotke npu 79,4° C B TeyeHue 30 MUH, S MJI )KHAKOTO Npenapara peHHeTa Ha
454 kT MOJIOKA MO3BOJMKWIO MOIYYUTH MPOYHOCTh CTYCTKA B MPOM3BOACTBE Chipa
Kotremk Taxyro ke, kak U3 Mo/Ioka, macrepu3oBanHoro npu 72° C B Teuenue 16 ¢
[1773]. OnHako 1 B 3TOM Ciy4ae KOJIMYECTBO ChIPHO# NBLUIM B ChIP2X M3 MOJIOKA,
NOABEPrHYTOro XKECTKOH TeIIoBoi 06paboTke, Ob110 Ha 62% Bbile, 4YeM B KOH-
TpoJie, TaK KaK CI'yCTOK B OIIBITHBIX BApHAHTaX GbuI 6onee XpynKuMm.
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Temneparypa cBepThIBaHHA

B 1pou3BOACTBE KMCIOMOJIOYHBIX CHIPOB (YHKUHH KHCIOTOO6pa3oBaHHA
OOBIYHO BBITIOMHAIOT Me30QWIBHbIE MOJIOYHOKHUCIIbIE 6aKTEpUH, H TEMIEpaTy-
PY CBEpTBHIBAaHWA YCTaHABJIMBAIOT C YYETOM CO3JaHHA ONarompusTHBIX yCIIO-
BUi 114 ux pasmMHoxenus (25-35° C). Ecnu B npou3BoCTBE NPYHUMAIOT yya-
cTHe TepMOdUIbLHEIE MONOYHOKHCINIE GakTepun U 6upuaobakTepun, To TEM-
nepatypa cBeprhiBaHMA noseimaercs g0 37-40° C. Uem Beimie Temmneparypa
CBEpTHIBaHHA, TeM IpH Gosnee BbicokoM pH HauuHaeT 0Opa3oBbLIBATBCSA CTYCTOK
(pH 5,1 mpu 30° C u 5,5 npu 43° C), TeM rpybee OH CTAHOBUTCH M TEM BbILLE
€ro CKJIOHHOCTb K CIIOHTAHHOMY BBLACJICHHIO chIBOpPOTKHM [402, 1593]. Dro
MOXHO OOBACHUTE JCHCTBHEM Pa3sAUYHbIX, B TOM YHCIE ACHCTBYIOUIHX B IPO-
THBOIONOXHBIX HAMPABICHUAX, (HAKTOPOB: CTENEHBIO BHIXOAA U3 MHMIEIUI Ka-
3€MHOB, YBEIHYEHUEM CKOPOCTH KHCI0TOOOpa3oBaHUsA M YIPOUEHHEM TMIpO-
(oGHBIX B3aMMOZIEHCTBHI C POCTOM TEMIIEPATYpPHI, YBeIHUeHHeM {-noTeHuMana
B MHTEpBaje TeMrepaTypsl oT 6 1o 45° C. DT1a 3aKOHOMEPHOCTH UCHE3AET IPH
BBICOKHX TEMIIEPATYpaXx, BhI3BIBAIOIIMX HCHATYPALHIO Ka3eHHa.

Jo6aBieHne coIvyKHOIO 3H3HMA

OO6BIYHO NPy MPOM3BOJACTBE KMCIOMOJIOYHBIX CHIPOB H YacTO — TBOPOra,
yepe3 1-2 4 nocne BHecerus 3axBacku (pH 6,1-6,3) B Monoxo no6aBisioT He-
60JBLLIOE KOJIMYECTBO ChlyxHOro nopouika (0,5-1,0 mi xuaxoro wiu 0,5-1,0r
cyxoro npenapara akTuBHOcThIO 100 Thic. ea. Ha 100 xr monoka). CeIvykHBbIi
JH3UM THIPOJM3YET J-Ka3eMH M YMEHBIUAET AMCCOLMALMIO Ka3EHHOB MpH
JanpHeiieM cHmxeruu pH. O6a 3t daxropa crnocoGCTBYIOT arperaluy Mu-
LIeJUI Ha PAHHMX CTAMAX CBEPTHIBAHHA. BnaroJapa 3T0My CIyCTOK CTAHOBUTCS
JOCTATOYHO NMPOYHBIM UL TOrO, YTO6kI HAYUHATE €ro paspesky mpu pH 4,849
(no cpasHenuio ¢ pH 4,7 1 yncro kucnoTHOro crycrka [985]). ImmoHc u Ap.
{1773] cuuTatoT, yTo npu BeipaboTke chipa Korremk ¢ nobasneHneM xuaxoro
npenapara penser (npuMepHo 1 Mi/100 kxr) B 06e3xupeHHOE MOJIOKO, NacTEpU-
3oBannoe npu 79,4° C B Teyenne 30 MuH, paspes3Ky crycrka jgydile Ha4MHATh
npu pH 5,15-5,20; paspeska npu Gonee Hu3kux 3Hadenunx pH napana Gonbiue
culpHoit kU [ 1609]. Ecim cryctok obpasyercs npu pH Hike 5,15, To no cso-
MM CBOHCTBaM OH CTAHOBHTCH KHCJIOTHBIM, HECMOTPA Ha IIPUMEHECHHE MOJO-
KocBepThiBaloWMX 3H3uMOB (Roefs, 1986) [1132].

CxopocTs reseoGpasoBanns

YckopeHHe reseo6pa3zoBaHus NPUBOJUT K TOMY, YTO r'e/ib HaYHHAET obpa-
30BbIBaThCA MpH Gonee BhicokoM pH, craHoBuTCA rpybee u Gonee cxioHeH K
BhUIeNeHMIO chiBopoTkH [124]. CxopocTth reneobpa3oBaHitss MOXHO MOBBICHTh
yBEJIMYEHHEM H03bl 1 H3MEHEHHEM COCTaBa 3aKBaCKHM, ITPOBEICHHEM CBEPThIBA-
HMA [IpM ONTUMAILHON TeMnepaType Ajs pa3sBUTUA MHKPOGQIOpH! 3aKBACKH, 3
IIpH HENOCPEACTBEHHOM MORKMCIIEHHH — YBEIHUYEHHEM KOJMYECTBA BHOCHMOii
B MOJI0KO KHcoTsl. Kak yxe ykasbiBanoch, GLICTpoe MOAKKCIEHHE MONIOKA 10
pH 4,6 mpuBoauT He K 06pa30BaHMIO I'eiis, 3 K BHINAACHUIO GENKOB B OCA/IOK.
Mepe! 10 aKTHBM3aLWMH KHCIOTOOOpa30BaHHA NPUHUMAIOT NPH NOHWKEHHOH
CIIOCOOHOCTH MOJIOKA K CBEPTHIBAHMIO, HAIIPHMED, BECHOH. MOXHO NOAKHCIATH
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moinoxo npu 04° C no pH 4,6, a 3atem Memnendo (0,5° C/MuH) mOBbIIATE
TEMIepaTypy HaxoJA1LUErocs B nokoe Moioka Jo 30° C.

2.7.3. Peonornyeckve xapakrepyucTUKv KMCIOTHOIO Crycrka

3abopanosa u [laTKynab McciaeaoBaiH 1IPOLECC CTPYKTYpOOOpasoBaHuA
NpH KHCIOTHOM CBEPTHIBAHMH MOJIOKa KHHETHKO-PEOJOTrMYECKMM METOAOM
no usMeHeHHIo 3¢dexTuBHOH BaskocTH [1380]. Ilo ananoruu ¢ CHIYYKHEIM
CBEPTHIBAHHEM, OHM BBIACIMWIM YEThIPE CTAAMH KHMCJIOTHOIO CBEPTBHIBAHMA:
HHAYKIHOHHBIA NEPHOA, KOrJa BA3KOCTb NNPAKTHYECKH HE MEHAETCA; CTaAHI0
¢nokynsauuu (HanbobLIOH POCT BA3KOCTH); METACTaOMIBHOIO PaBHOBECHS
(BA3KOCTP HE MEHAETCH); CMHEPETHYECKYIO CTAAMIO (BASKOCTb CHIDKAaeTcs).
IlpomomKHTEABHOCTD CTAAHA 3aBHCUT OT COCTaBa M CTENEHM 3PENIOCTH MOJIO-
Ka, KMcnoToobpasyloleii aKTHBHOCTH 3aKBacKH, Temriepartypsl. QTHOWIEHHE
CyMMbl BPEMEHM MHIIYKIHOHHOTO U (IOKY/IALUMOHHOIO NEPHOIOB K MPOAO-
KHTENBHOCTH HHAYKHMOHHOIO IIEPHOAA — BEJIMYHHA NPAKTUYECKH NOCTONH-
Hasd ¥ MOXET CIYKHTb KDHTEPHEM 3aBEPILEHHOCTH NPOLEcca CTPyKTypoobpa-
soBaHMA. Bo Bpems cBepThiBaHMA MOJIOKa TEPMOQHILHBEIM CTPEIITOKOKKOM H
Gonrapckoil NanoYkoi IMOCIEAHEE NEPEMELIMBAHHE CIYCTKa MOXHO NPOBO-
IUTh MO MCTEYECHHH NMPOMEXCYTKa BPEMEHH, B [IBa Pa3a NPEBHIILAIOLIETO MPo-
ROJDKMTENILHOCT MHAYKLUMOHHOIO IepHoaa. 10 obecneuynBaeT XOpOUIYIO
KOHCHCTEHLHIO H OTCYTCTBHE OTJCNEHUA CHIBOPOTKH B IIPOAYKTE.

KHC0THEIH CryCTOK, KaK H ChIYYXHbIH, UMEET BA3KOIIACTHYHBIE CBOIi-
CTBa: NIPY BO3ACHCTBMM HANpsXEHUH OH 0o0JIajaeT TeKy4eCTbl0 M 3/IaCTHY-
Hoil pedopmaumeii. ConpoTHBNEHHE €ro ACHCTBHIO BHEIUHUX HanpmXeHui
XapaKTepH3yETCH MOLYJIEM CIBHIA, PABHBIM OTHOIUECHHIO HaNpsXKEHUA CABU-
ra k aeopMauuy casura. 3aBUCUMOCTS MOAYJA 3JaCTHYHOCTH OT KONMue-
CTBA H THIIAa CBA3EH B CrYCTKE NPU HANPAKECHHAX, HAMHOIO MEHbLIMX npese-
11a MPOYHOCTH, BhIpaXKacTcAa ypaBHeHHeM (4) (pasa. 2.5.4). Ba3kocTHEIE CBOi-
CTBa CI'yCTKa XapaKTepH3YIOTCA MoAyneM noTepsb (G ”) M TaHTeHCOM NOTEph
(tg = G'/G ", rae G' Mmomyib 3anaca (storage modulus) {402, 1132, 1149]. lns
XapaKTEPHCTHKHM PEOJIOTHYECKHX CBOHCTB KHMCJOTHBIX CIYCTKOB H CBEXHX
KMCJIOMOJIOHHBIX CHIPOB TAIOKE HCIONB3YIOT BA3KOCTD H JPYTHE NOKa3aTelH.

Peonoruyeckue nokasaTenu KHCIOTHBIX CTYCTKOB, OIpeeNfeMLle pas-
HbIMH aBTOPaMH, O4EHb TPYAHO CPaBHHBATh, TAK KaK OHH CHJILHO 3aBHCAT OT
METOZI0B HX omnpeneieHHa. O6 3TOM KpacHOPEUHBO CBHAETENLCTBYIOT pe-
3YAbTaThl HCCICJOBAHMI rOJIAHACKHX Y4EHbIX, NpHBEACHHBIE Ha puc. 2.15.
Ha HeM noxaszaHO H3MEHEHWE MOAY/A 3AaCTHYHOCTH KHC/IOTHBIX CTYCTKOB B
CPaBHEHMH C ChIYY>KHBIM crycTkoM [1132]. B 3TOM onbiTe KHCIOTHbLIE CTYCT-
K{ HOJIyYaaH AByMsa criocobamu. B nepBom BoCccTaHOBIIEHHOE MOJIOKO MOA-
KMCJIAJIH CONHOM Kucinoroi ao pH 4,6 npu 1° C, 3aTteM HarpesaiM co CKO-
poctsio 0,5° C B MuH. 'ens Hayan 06pa3oBbIBATHCA IPH TEMIIEPATYPE BHILLE
10°C, 1. e. cmycta 18 MuH nociie BHeceHus KucIoThl. [10 BTopoMy crioco0y
B MOJIOKO BHOCHJIH aUMAOreH — rimokono-8-ynakton (IZ1JT), pH B Hem cum-
aucs 1o 4,6 yepes 24 4 npu 30° C. [l)ia npenoTBpalleHHs pasBUTHA MHKPO-
¢nopel B oGoux cnyyasx B Monoko BHocwid 0,01% tHomepcana. Otcuer
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BPEMEHH BelM C Hauaja HarpeBaHus MoJIoka WiH aob6asneHus B Hero IAJL, B
CBIYYXHOM CI'YCTKE — C MOMEHTA BHECEHHS CHITYKHOTO MIOPOILUKA.

G’ KHCNOTHBIX CTYCTKOB BO3pacTall JINHEHHO MO OTHOLUEHUIO K BPEMEHH
BBIAEPXKKH red Ha BCEM MPOTSHKEHUM HabnioneHHs (CEMb CYTOK), OAHAKO B
BapuaHte ¢ noakucieHdeM HCl oH Gbu1 HAMHOTO BBLINE, YEM B BapHaHTE C
UL, 1 cymecTBEHHO BbILE, YEM B ChIYY)KHOM CTYCTKE. AHAJIOTHYHLIE pe-
3y/IBTATBI OJy4YEHb B APYTOM OIbITE, IIPOBEICHHOM B 3TOH 3Ke 1abopaTopHu
(tabu. 2.7), B KOTOPOM MOJYNb 3MAaCTUYHOCTH KHCJIOTHOTO CTYCTKa, ONyueH-
HOTO Tpy OBICTPOM MOAKHCIEHHH MOJOKa, B 10 pa3 mpesbilan COOTBETCT-
BYIOIIMH MOAYNH ChiYyXHOro crycrka [1149]. 3tor renp He nokasbiBal MpH-
3HAaKOB CHHEpE3UCa B TEYCHHE HECKOJbLKHMX YacOB AAKE IOCHE Pa3pe3kd H
cMaunBaHua. KHCIOTHBIA CrycTOK, NOJydYeHHBIH B pe3y/IsTaTe pocTa B 06e3-
XHUPEHHOM MOJIOKE MOJIOYHOKHCIIBIX OaKTephii, MOXET BLIACIATL CHIBOPOTKY
cpa3y nocie paspesku [1148]. ABTOpsI ONBITOB He OGBACHAIOT PasHMILY B
3HAYEHNAX MOJYJIA KMCJIOTHBIX CTycTKOB. Ilo-BURHMOMY, OHa 06GycloBieHa
TeM, 4TO B Bapuante ¢ BHecenneM HCI ckopoctk 06pasoBanus cryctka 6buia
CJIHLIKOM BBICOKOIf, BO BTOPOM — CIIMIUKOM HU3KOH, B pe3yJIbTaTe Yero B nep-
BOM BAapHMaHTe CrYCTOK OKa3aJICA CIMILKOM rpybbIM, a BO BTOPOM — CIHIIKOM
HexHbIM. Takum o6pazom, MpH MeNTIEHHOM HapacTaHUH KHMCIOTHOCTH B Ba-
puante ¢ BuecenueM B mosoko ['JUJI moayns G' cryctka, XapakTepH3yOIWHuii
€ro 3J1aCTHYHOCTb, ObUI 3HAYMTENHHO HHXKE, IPU CIAULIKOM OBICTPOM — 3HAUH-
TENBHO BBIIIE, YEM B CHIYYXHOM crycTke. IIpu npou3BOACTBE CBEXHX KHCIIO-
MOJIOYHBIX CHIDOB MOJIOKO CBEPTHIBAETCA, B 3aBHCHMOCTH OT BHJA ChIpa, OT
0,9 (Ocraukuuckuii) no 6-16 u (KnuuakoBblit, JloMamHuii), 4TO AOIKHO CO-
IPOBOX/JAThCA IIUPOKHM AKANIA30HOM MPOYHOCTH HX CTYCTKOB.

Moaynb 31aCTUYHOCTH ChIYYXKHOTO CIYCTKa JOCTHT MakcuMyma (~180 Ia)
yepe3 9 u mocie BHECEHUS B HETO PEHHHHA, 1ocie 3Toro yepes 12-24 4 on
CTaJl yMeHbWaThCA. [IpOHMIAEMOCTh ChIYY)KHOTO CTyCTKa BO3pacTala B Te-
uenue 24 4 nocne ero obpasosanusa (Roef, 1986) [1132]. Cuuxenune G' u
yBEJIMYEHHE MPOHHLIAEMOCTH ChIYY)KHOTO CI'YCTKa BO3MOXHBL B TOM Cily4ae,
€CIM 4acTh Ka3eHHOBBIX IPAJLEH B 5TOM CIyCTKE CO BPEMEHEM pa3pyLLUHTCH,
KOJIMYECTBO M Pa3Mephl [Op IPU ITOM yBEJNHM4atTca. B KHCIOTHBIX crycTkax
G' Bce BpeMs BO3pacTall, a IPOHHLAEMOCTh HE H3MEHAIACh. TAHI€HC NOTEPh
CBHIYYXHOI'O CTYCTKa ObUI BhilllE, Y€M B KHCJIOTHBIX. B 000oMx BapuaHTax xu-
CJIOTHOT'O CI'YyCTKA TAHTEHC MOTEPh OLLT OIMHAKOB.

TaHIreHCHl MOTepPh ChIYYXKHOFO M KHCIOTHRIX CTYCTKOB IPH BBICOKO#H
CKOPOCTHM BpallEeHUsA LMIMHIpA B JHHAMHYECKOM PEOMETpPE, HUCIOIb30BaH-
HOM [UIfl €ro OnpeaeneHus, OhUIM NOYTH OJXHHAKOBLIMY, IIPU HH3KOH CKOpoO-
CTH OH OblI 3HAaYUTENHHO BbILIE B ChIYYXKHOM crycrke (puc. 2.16). Itu pas-
JAMYUA KHUCJIOTHOTO M CHIYYXHOFO CI'YCTKOB MOXHO OOBSCHHTB TOJIBKO
fonbieit MOOUILHOCTBIO CBA3EH OENOK-0ENIOK B CBIYYXHOM CI'yCTKE, B KOTO-
poM cBa3u yepe3 MOK urpaiot posns cBoeo6pasHbIX IIapHUPOB.

3uauenus moaynei (G’ u G”) CHIKANKUCh B ChIYYXKHOM W KHUCIIOTHBIX
CTYCTKaxX IpM NOBBIICHHM TEMIEPATyphl NOclie UX 00pa3oBaHMA, HECMOTPSA
Ha BaKHOCTb THAPOGOOHLIX B3aMMOAEHCTBUH B ()OPMHPOBAHMH CTYCTKOB
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(Tabn. 2.6) [1132]. ABTOphI 3TOi PabOTH OOBLACHAIOT JAHHOE NPOTUBOPEYHE
TEM, YTO MOBBILIEHNE TEMIIEPaTYPHl yCHIHMBaeT ruapodobHbIe B3aUMOAeifCT-
BHA BHYTPH MHIIE/LT, YTO NPHBOJMT K MX CXKATHIO M 0CNableHUIO CBa3eil Me-
KAy HUMH. JIOKa3aTEIbCTBOM 3TOFO ABIACTCA TO, YTO B CHIYYNCHOM CrYCTKE
NOHHXXEHHUE TEMIEPATyphl BHAYaJIEe BhI3BIBAET CHIKEHUE G' U TOABLKO MOCHE
CHIXKCHHMs OH HayMHAET yBEeJIMYUBAThCA, AoCTHras mocne ~ 30 MuH Gonee
BLICOKOTO YPOBHA, YEM TOT, KOTOPbIH ObLI 0 HaYyana CHH)KEHHA TeMIepary-
pel. O CxkaTHM MHUEUT IPY TNOBBILIEHUH TEMIEPaTypbl CBHAETENbCTBYET
TAKKE YMCHbLIEHHME HUX TIuApoauHamuyeckoro obbema (Darling, 1982)
[1132]. Cxarue Munemn ocaabiaeT B3aUMOJCHCTBHE MEXKAY HMMH, YTO M
BbI3BIBACT CHWOKEHHME 3HAYCHUHA MOAYJEH NpH noaseme temneparypsl. Hesa-
BHCHMO OT NPHYMHBI, YMEHbLICHHE NPOYHOCTH OOOMX CTYCTKOB C I10BbIlLIE~
HHEM TEMIIEPATYPHI ABIACTCA IKCIIEPHMEHTAIBHO YCTAHOBIECHHBIM (aKTOM.

Benuuubbl G’ U G KUCIOTHBIX CTYCTKOB MOJIOKA 3aBUCST OT pH u
HOHHOH CHIbl. MakcHMaNIbHOIO 3HadeHus OoHU Aocturand npu pH 4,5 (cry-
cTok He o6pasopbiBanca mpu pH Beiuie 4,9 u Hike 4,5). VBennyeHue Wi
YMEHBIIEHHE HOHHOH Cuibl H3MeHeHHeM copaepxanus NaCl ymensmaer
NPOYHOCTD H BA3KOCTb CI'yCTKOB. Binsanue pH 1 HOHHO# CHIIBI HA IPOYHOCTH
CTYCTKOB OCYLIECTBASETCA YE€pe3 CBA3M MEXKAY MONOXKHTEAbHO MU OTpPHLA-
TENBHO 3apKEHHBIMU YJaCTKaMH MHLENI (Tadum. 2.6).

BsA3KOCTh KHCIOTHOTO CTYCTKa CHWIKA€TCA IIPH YBEIMYEHMU BPEMEHH
ZeopMaLuM, YTO yKa3blBaeT Ha cnalyl0 COMPOTHBIAEMOCTb €ro Kapkaca
HanpsDKeHHAM casura [402]. YBenudenue coaepxanus Genxa B MOJIOKe IO-
BBIIIAET BA3KOCTh H MOAYJIb G’ CIYCTKa U CBEXHX CHIPOB.

2.7.4. CvHepe3uc KMCNIOTHOrQ CrycTka

CKopocTh CHHEpE3HCa KMCJIOTHOIO CIYCTKa IOAYHHAETCA TOMY XKe 3a-
KOHY, 4TO M CKOPOCTb CHHEpE3HCa Chl4Y)KHOro crycrka (ypasHenue 6) [402,
1149]. Ona nponopusoHaibHa AaBneHUIo cuuepesuca (P), xoadduuueHTy
IIPOHHLIAEMOCTH CTYCcTKa (B) M 06paTHO NPOIOPLHOHANILHA BA3KOCTH ChIBO-
potku (1) ¥ umMHe myTu ([), KOTOpBIH JOMKHA NPOATH CHIBOPOTKA.

CHHepe3UC KHCIOTHOTO CYCTKa OLIEHMBAIOT 10 H3MEHEHHIO TOJIUHEL
TOHKOTO €ro cpe3a B COOCTBEHHOH CHLIBOPOTKE, IO KOJNMYECTBY BhIAENAIO-
wieiics CHIBOPOTKH NMOJA JeHCTBUEM COOCTBEHHOrO Beca WM Npy LEHTpudy-
rMpoBaHHN HepaspylleHHoro crycrka. Ilociexnuii MeTox ocoGeHHO ynobGex
11 ONpEeie/ICH! OKOHYAHUA CUHEPe3Huca.

KucnoMonouHbie ChIpel B OTHOIIGHHM CHHEpPE3HCA MOKHO pa3fie/dTh Ha
age rpynnbl. K nepeo#i rpynne otHocures TBopor, Korremk, Aii6omut, Cnapsis-
ckuii ceIp. B 3THX chipax nociie nony4eHHs U onpeAesieHHOH BhLIEPKKHU CIYCTOK
KOHLICHTPHPYIOT NyTeM Pa3pe3kH, [IEPEMELIMBAHYA, HATPEBAHUA, YIATIECHUS Bbl-
AeHBILIEiica BO BpeMs 00pabOTKH CIyCTKa CHIBOPOTKHM C IOCIEAYIOLIMM CaMO-
TPECCOBAHMEM HIIM OTHACICHHEM YacTHMYHO O0E3BOKEHHOIO CTYCTKA OT ChIBO-
POTKH ¢ MOMoLIpi0 HeHTpHbyIHposanud. CuHHEpe3HC CrycTka noj JeiicTBHeM
BHEUHHUX HANpMDKESHMIA BO BpeMs BLIPAGOTKH STHX ChIPOB — HEOOXOUHMBIIA J1e-
MEHT HX TexHosoruu. Ilpu BeIpaboTKe CHIPOB BTOPOH IPYILILI NEpes CBEPThIBA-
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HHMEM MOJIOKO HOpPMAaJIM3YIOT [0 ONPENEeNEeHHOrO COAEP)KaHHUA CYXHX BEILECTB,
TOCNe CBEPTHIBAHUA CI'YCTOK YIIAKOBBIBAIOT 6Ge3 OTAeneHus chIBOpPOTKHU. K 370l
TpyIIIe NPHHAAIEKUT Chip PpoMax dpe, MHOTOYHCIEHHbIE CLIPHBIE NIACTBI.

Ko3dduumeHT npoHuIiaeMOCTH, JaBlIEHHE U CKOPOCTh CHHEpE3HCa KH-
CJIOTHBIX CTYCTKOB HAMHOTO HHXE, Y€M ChIYYXHbIX (Tabn. 2.6), 4ro He AaeT
BO3MOXHOCTH CKOHUEHTPUPOBATE UX C NIOMOLUBIO MArKoii 06paboTky B Takoii
xe crenenn. OHAKO B 3THX ChIpax, NMpeRHa3HAYEHHBIX A1 norpebaeHus B
CBEXEM BHJE, BBICOXas KOHUEHTPALMU CYXHMX BEILECTB Pe3KO YXYAIUAeT KOH-
CHCTEHUMIO, U, CNIEOBATENIbHO, B HElt HET HEOOXOMMOCTH (B ChIYYXKHBIX ChI-
pax KOHCHCTEHLMS CTAHOBMTCA IUIACTHYHOM mpu Gojiee BHICOKOM COJEpHa-
HVH CYXHMX BELIECTB B pe3yJibTaTe NPOTEO/IH3a BO BpEMA CO3PEBAHHA).

Jo6GaBneHne MONOKOCBEPTHIBAIOIIMX IH3HMOB YCKOPAET CHHEPE3HC
CTYCTKOB, NOJY4eHHBIX NpH pH Hike 5, CKOPOCTh CHHEPE3UCa YBEIHYHBAECT-
€A ¢ yBeIM4eHUeM Koau4ecTBa gobasisemoro sH3uMma (Emmons et al., 1959)
[1148]. OnHako U B 3TOM CiIy4yae CTyCTOK M3 MOJIOKA C BHICOKOH KMCIOTHO-
CTHIO IO BHECEHHsI MOJIOKOCBepThIBatouiero pepmenta (pH Hmxke 5) obnagan
HU3KOi cuHepeTnyeckoii cocobHocTsio (Emmons et al., 1959) {1148].

BHenHne HanpsKeHUs, HanpuMmep, NpH HEHTPUGYTHPOBAHUH KHCIIOT-
HOTO CI'YCTKa, pe3K0O YCKOPAIOT CHHEPE3HC.

Her n0CTaTOYHBIX JaHHBIX O BIHAHHH TEMOCPATYPhl HA CHHEPE3UC KH-
CIOTHBIX CTYCTKOB. OfHAaKo OTAeNbHblEe COOOLIEHHA CBMICTENLCTBYIOT O
3HAYUTENBHOM CUHEPE3UCE CKBAIIEHHONO MOAOYHOKHUCIBIMH GaKTepuUsaMH
MoJioKa mnocne paspesku npu 6 u gaxe 3°C (Harwalker & Kalab, 1983;
Modler et al., 1983) [1148].

Jlna KUCJIOMONIOYHEBIX CHIPOB OOEHX IPYINN OAHMM H3 IJIaBHBIX HENOC-
TATKOB SIBIAETCA BblJENEHHE CHLIBOPOTKM B IpOLIECCE XPAHEHUSA M peaH3a-
UMH TOA JCHCTBHEM CIOHTAHHOTO, BBI3BAHHOTO COOCTBEHHBIM BECOM H
BHYTPEHHUMH HalpSKEHUAMH CHHEpe3uca. DTOT CHHepe3sHc B HeGonbinoi
CTeNeHH NMPUCYL] W CHIYYXHBIM ChIpaM, YTO OOYCNOBIIMB2€T MX YCYIIKY B
TIpOLIecCe CO3PEBAHUA U PEANH3ALMH, HO B KHCIOMONOUHBIX ChIpax OH 3Ha-
YUTENBHO BBIIE M3-332 BHICOKOIO OTHOLIEHUA Bnard u Oenka, B pe3yibrare
yero Geyiku He clocoOHbl YAepKarh BCIO BJIAary B ChIpe. DTOT HEZOCTATOK
PE3KO COKpaLaeT OMYCTUMbIE CPOKH PETH3aLHH CBEXKHX ChIPOB.

B cocrosxuu mokos npu Temmeparype He Buiule 30°C M He OueHb
60s1b1110}1 MOBEPXHOCTH KOHTAKTa C BO3AYXOM XOPOLIO CKBALIEHHOE MOJIOKO
HE MOKA3blBAET CHHEPE3HUCa; HAPYIIEHHA COCTOSHHA NOKOH BBI3BIBAIOT CHHe-
pe3nC KHCIOTHOro cryctka. CTeneHb CIIOHTaHHOIO CHHEPE3HCAa CBEXHX Chl-
POB YBEIMYMBAETCA IIPH HEIOCTATOYHO BLICOKOH TEMIEpaType TEILIOBOi
00paGoTKH MOJIOKA M MEXAHHYECKHX BO3JeiCTBUAX Ha CHIp BO Bpems pacha-
COBKH M TPaHCIIOPTHPOBKH M 3aBHCHT OT CTeneHH oboraieHus Moioka oen-
KaMH mepen BuIpaboTKOii chipa, cHuxkeHus pH, koneGaHuit Temneparyps
XpaHEeHHUs M Peanu3auuH, a TakXKe B CBA3H C IPOTEONU3OM, BbI3bIBACMbIM
Mukpodutopoii chlpa, B OCHOBHOM MHKpoduiopoii 3akBacku. KucinorHocts
CHIPOB MOBLILIAETCSA B PE3YIbTATE KUIHEACATENBHOCTH MHUKPO(IOPHI 3aKBa-
COK, 4 OCOOEHHO B pe3yJIbTaTe 3arpA3HEHHUS 3aKBACOK WJIN HENOCPEACTBEHHO
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ChIpa MOJIOYHOKMCIIBIMH Nal0YKaMH, 061aJaloIMMHU 3HAYHTENBHO Gonbiueii
KHCIOTOYCTOHYHMBOCTHIO MO CPaBHEHHIO C 3aKBaCKaMH JIaKTOKOKKOB, OGBIYHO
NPHMEHAEMbIX B NPOH3BOJCTBE CBEXHX ChipoB. IloBhilleHHE TeMnepaTyphl
HHTEHCHGUIMPYET pa3BuTHE MHUKpOdOps! B chipax. Jaxe popMa yNaKoBKH
MOXET BJIMATH HA CHHEPE3UC: B YNIAKOBKE C HAKJIOHHBIMM CTEHKaMH Chip MO-
XeT HEIUIOTHO MPWIEraTh K CTEHKaM, B pe3y/NbTaTe BO3HHMKAIOT AONOJHH-
TeJbHBIE HANPAXKEHHS, CTHMYJIMPYIOIUE BhIAENEHUE ChIBOPOTKH [402].

B xuciaoMonouHsix chipax GONbIIOE BIMAHHE HAa CHHEPE3UC OKas3piBaeT
JAaBIECHHE Ha CHIPHYIO MacCy IOC/€ OTACJICHHA CBIBOPOTKHM, COCTaB MOJIOKa M
TEXHOJIOTHYECKHE PEXXHMBI ero o6paborku. CyiecTByeT 06paTHOE OTHOLIEHHE
MEX/Y CONEPIKAHHMEM CYXHX BEILIECTB B MOJIOKE M [IPOYHOCTBIO CIYCTKA, C ONHOM
CTOPOHbI, H CKJIOHHOCTBIO ChIPOB K cHHepesucy. Koadgpuumnent mponunaeMoctn
cryctka (B) cHibKaeTcs NpH NOBBIUCHHH COAEPIKAHUA Ka3eHHa B MOJIOKE.

Modler et al. uccnenoBaiy B3aMMOOTHOLIEHHA MEXLY CTPYKTYpoii iio-
TYpTa M CKJIOHHOCTBIO K CHHEPE3UCY CIYCTKa H3 OGE3KMPEHHOIO MONOKA
(3.5% 6enka) ¢ nobaBneHneM Ko coaepxaHusa 5% Genka cyxoro oOemKupeH-
Horo mMonoka (COM), kazeunara (K), konueHtpata 6enkos Monoxa (KEM) u
GenkoBoro ceiBopoToyHOoro KoHUeHTpara (KBC). CoorHoweHue KazeuHa H
HCKa3EHHOBRIX O€/KOB B 000ralicHHOM OGE3KUPEHHOM MOJIOKE PaBHMIOCH
4,56 (K); 2,85 (COM u KBM); 1,08 (KBC) [731]. KoHCHCTEHUMS CTYCTKOB C
NOBLIINEHHEM OTHOLICHHMSA Ka3eHHa K HEKa3eMHOBbIM OejikaM CTaHOBUNIACH
Bce Gonee rpy0oif, MPOYHOCTh CTYCTKOB YBEIH4YMBAJIacCh, Kak M CTeleHb
CHAHMA GENKOBLIX YaCTHIl APYT C APYTOM, TaKk Kak B BAPHAHTAX C BRICOKUM
COOTHOLIEHMEM HEXBATaJI0 CHIBOPOTOUHBIX GEJIKOB 114 TOTrO, YTO6bI BOCIpe-
MATCTBOBATL KOHTAKTaM Ka3€HHOB pasiMyHbIX OenkoBbix yacTuu. CreneHb
cHHepe3Hca Oblna camoii HH3KOI B BapuaHTe ¢ oforameHueM 00e3xupeHHo-
ro monoka COM, MaxcumanbsHoii — B Bapuanre ¢ KBC.

Pe3ynbTaTel 3TOrO ONbITa MPOTHBOMOJIOKHE PaHEE OTMEYEHHOH 3aKo-
HOMEPHOCTH BJIMAHHUA TEIUIOBOH 00paboTKH MONOKAa HAa PEOJIOTHYECKHE TI0-
Ka3aTell KHCJIOTHBIX CIycTKOB (2.7.2), COIIacHO KOTOPOil yXKECTOUEHHUE pe-
KMMa TeIUIOBO# 0OpabOTKH yBENHYMBAET CTCNEHb NEHATYPALMU ChIBOPO-
TOYHBIX OENKOB, YTO HENAET CrYCTOK 6o0Jee HEXKHBLIM U MEHEE CKJIOHHBIM K
CHHEPE3HCY, TaK KaK ACHaTYpPHPOBAaHHBIE CHIBOPOTOUYHbIE OENKH YMEHBLIAIOT
MOPUCTOCTh H YBEJMYMBAIOT BJIArOYyACPIKHBAIOILYIO CIIOCOOHOCTh CrYCTKa.
Guinee et al. 00BACHAIOT 3TO CyLIECTBOBAaHHEM ABYX THIIOB CHHEpe3uca B
KHCJIOTHBIX CT'YCTKaX: CHHEPE3MC, NPOTEeKAIOIMil oA AeHCTBHEM BHEUIHHX
HalpsokeHuil — OyAeT TeM MHTEHCHBHEE, YeM HeXHee CrYCTOK, TaK KakK B
HEXHOM CrYCTKE JIErde paspylUMTh CBA3M, Y4acTBYIOIWIME B OPMUPOBAHMH
Ka3eHHOBOTO KapKaca; CUHEPE3HC CIIOHTaHHbIH Moj JAelCTBHEM BHYTPEHHHX
HanpsxkeHH — OyJleT HHXKE B HEXHBIX CI'YCTKaX, TaK KaK B HUX HIDKE BeJM-
YHHA BHYTPEHHMX HaNpsXKEHUH ¥ OHH UMEIOT MEHbLIIHE pasmeps! nop [402].

BosmoxHo Taoke, 4TO ChIBOPOTOYHbIE O€NKH, JEHATYPHPOBaHHbIE B pe-
3ylbTaTe TEILUIOBOH 0OpabOTKU MM BHECEHHBIE B MOJIOKO B BHJE PA3IMYHBIX
6eAKOBLIX KOHUEHTPATOB, HIPAIOT Pa3HYIO POJlb B (POPMHPOBAHUH CTPYKTYpbI
KHCJIOTHBIX CTyCTKOB. ChIBOPOTO4HbIE O€/IKH BTOPOIro pojia MOryT MeXaHu4e-
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CKH 3aXBaThIBAaThCA CCYCTKOM M 3a0HBaTh MOphI A/l BHIXOAA ChIBOPOTKH IO-
nobHo xupoBbIM HiapukaMm. Uem Bbluie Oyner comepiaHue KalzeuHa, TeM
GonbLias 4acTh ChIBOPOTO4HBIX O€sKOB 3TOro poua Oylaer 3axBayeHa Crycr-
KOM. DTO CHM3HUT CKJIOHHOCTh K CHHEpe3WCy rpy0oro, M3HILHE IIPO4HOIO
CTYCTKa, HeCMOTpA Ha GoJbllMe pasMephl €ro nop u Gojee BLICOKOE BHYTPEH-
Hee HanpaxeHue, obyciioBiaeHHOe GonblleH MIOTHOCTHIO U KPEIOCThIO CBf-
3eil. benku nepsoro poaa MOTYT HPHHHMATb HENOCPEACTBEHHOE y4acCTHE B
¢dopmupoBaHuK GeIKOBOTO KapKaca U CHUKAaTh IOPHCTOCTh U CKOPOCTb CIIOH-
TAHHOTO CHHEPE3MCa CTYCTKa [IpH HEKOTOPOM MOBBLIILEHUU CTENEHH CHHEpe-
3Hca noA AelicTBUEM BHEIIHHX HanpskeHuit. Takum o6pasoM, Iipu oboraie-
HHMHY MOJIOKa Ka3€HHOM U ChIBOPOTOUHBIMH O€/KaMH CIJIOHHOCTb K CHHEpPE3H-
Cy rpyObIX CFYCTKOB C OTHOCHTE/BHO BBICOKOI MPOYHOCTBIO OYAET CHMKATH-
ca. [Ipu HU3KOM coaepxaHMH Ka3eHHa JONOJMHHTEILHO BHECEHHbIE B MOJIOKO
CbIBOPOTOUYHbIEe OENKH NPOCcTO He GyAyT 3aXBayeHbl CTYCTKOM M YHAYT € Cbl-
BOpOTKOii. Be3 BHeCEeHHA CHLIBOPOTOYHBIX OEIKOB B MOJIOKO I'pyOble CI'YCTKH
Gosiee MOIBEPKEHBI CIIOHTAHHOMY CHHEPE3MCY, HEM HEXHBIC, HMEIOILHE
MEHBILIKE pa3Mepbl NOp U Goiee HU3KHE BHYTpeHHHE Hanpskenus. Ilocnen-
Hee noarBepxeHo paboramu Roefs (1986), koTopblii MPOYHOCTH CryCTKOB
H3MEHA BAPLUPOBAHHEM TEMIIEPATYph! CBepThiBaHuA [402].

CrOHTaHHBIH CHHEPE3HUC CI'YCTKOB CHUXKAeTCA [PH TOBBIILIEHHH TEMIIe-
paryphl nacrepusald, TOMOTEHH3ALMK H 3aMeMJEeHHH cBepThiBaHuA. Ilo-
BLILIEHHE AaBJIeHUA roMoreHn3auuu ao 150 atm ypenuuusaer ¢ ekTHBHYIO
BA3KOCTH KHUCJIOTHOTO CIyCTKa U YMEHbLIAET BblaelieHHe cbiBOpoTKH [1251].
JlanbHeiimee yBesnyeHue AaBieHUd romoreHnsaiu Ao 300 aT™ okasbiBaeT
npotusononoxHoe uedcreue. CHuxeHue pH Bo Bpema o6paboTku crycrka
YCHIIUBAET CHHEPE3UC, [I0 CPaBHEHHIO C CHHEPE3UCOM CTYCTKa C TEM Ke
ypoBHeM pH, HO JOCTHIHYTBIM 10 Havyaia 06pabOTKH CrycTka.

CuHepe3suc KUCJIOTHBIX CTYCTKOB B CWIBHOM CTENEHH 3aBHCHT OT COCTaBa
MUKpOGJIOpE! 3aKBacOK. ITO OOBACHAETCA Pa3NUYHOM MMPOTEOIUTHYECKOH aK-
THBHOCTbIO MHKPO(IOPBI 3aKBACOK, YTO OKa3blBAET BIMAHHE HA CTPYKTYpY H
MPOYHOCTh KA3eHHOBOTO KapKaca CryCTKa, a Takke oOpa3oBaHHEM OTHE/bHbI-
MH IUTAMMaMy M BUIAMH JIAKTOOAKTEpHit NOJMCaXxapHI0B C BHICOKOH BOJOCBS-
3piBalolLLeif cnocobHocThI0. CrycTkH, 06pa3oBaHHbIE C YHaCTHEM ALMAODHIL-
HOif anoyxu, Bceraa o6nanaior 6ojee HU3KO# cIOCOGHOCTHIO K CHHEPE3HUCY.

2.8. Mpon3BoACTBO CbIPOB C TEPMOKMUCNIOTHBIM
ocaxaeHuem benkos

AKTHBHas KHCJIOTHOCTB, TPU KOTOPO#t MPOUCXOAHT KOAryaALua 6enxos
MoOJIOKa, CHikaeTca (pH moBbllaeTcs) P YBEJIHYEHUU TeMIIEpPaTyphl. J10
HCTIONB3YIOT B MPOU3BOACTBE ChIPOB TEPMOKHUCIOTHBIM criocoGom. TTpunim-
NMHANbHBIMM OTJIMYMAMM DTOH TEXHOJNOTHH OT TEXHOJOTHH MPOU3BOACTBA
KHCJIOMOJIOYHBIX CBIPOB ABJAETCS GbICTPOE MOBBILIEHHE KUCIOTHOCTH MONO-
Ka H BBICOKas TeMIepaTypa KoaryJsluy, B pe3yirTaTe yero 6enku He obpa-
3YIOT refib, 2 OCANAAIOTCA. B 3Ty Ipynny U3 OTEYeCTBEHHBIX ChIPOB BXOMUT
AnpIreficKui chip, U3 3apybexHbIX — PHKOTTA.
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TexHonorus npousBoAcTBa ANBIFEHCKOr0 Chipa 3aKiIO4aeTca B cCle-
ayroweM [1539]. Monoko ¢ kucnotnoctsio He Bhie 20° T HarpeBaloT B IUIa-
CTMHYATRIX MM TPyOuaThiX nactepusatopax A0 93-95° C u HanpaeiAglOT B
CHIDHBIE BaHHBI. 3aTEM I[IPK HENPEPLIBHOM, HO OCTOPOXKHOM MEepeMelIHBaHHH
B HEr0 BHOCAT MACTEPH30BAHHYIO CBIBOPOTKY C KMCJIOTHOCTbIO 85-150°T B
konmu4ectBe 8—-10% ot oObema Mosnoka. KomMuecTBO BHOCMMOH ChIBOPOTKH
3aBHCUT OT €€ KHCIOTHOCTH. ChIBOPOTKY BHOCAT IIyTeM pPa3Opbl3rMBaHHA
WIH OCTOPOXHO BJIMBAaIOT IO CTEHKaM BaHHbI. [locne o6pazoBaHua xionse-
BUJIHOTO CTYCTKa, BCIUILIBAIOLIETO Ha MOBEPXHOCTH, EI0 OCTABJIAIOT B IIOKOE
Ha 5 MMH npu Temnepatype He Hibke 93° C. Brimensiomasca B pe3ynbTare
KOaryJasiuMu 6ejkoB MOJIOKA ChIBOPOTKA JO/KHA ObiTh CBETIOH, UMETh XKel-
TOBATO-3€/IEHBLIN LiBET U KucnoTHocTs 30-33° T.

Ilocne 5 MHH OTCTOA BCIMBIBIUYIO CHIPHYIO MacCy BBIKJIaJBIBAIOT HEp-
(opHpOBaHHBIMH KOBIUAMH C JUIMHHOHA pyuKko#l B JOpMBI, BBIIOKEHHBIE CEp-
IAHKOH M pasMEIUEHHbIE HA CTOYHLIX NEPEABHKHBIX CTONAX, HIIH B ILICTEH-
Hble MBOBBIE KOHYCOOOpa3Hble KOP3UHKH. [1pONO/DKHTENBHOCTE CaMOMpec-
COBaHHUA ChLIPHO# Macchl B ¢popMax 20-30 MHH C OJHHM NEpeBOpPaYHBaAHUEM
nipy 18-22° C. Conat chip CyX0il MEJIKOKPHCTAJLIMHECKOH COMBIO, HAHECEHHEM
15 20 r ee cHayana Ha OAHY NOBEPXHOCTH, [IOTOM, IIOC/IE YCBOCHHA COJH,
ChIp MIEPEBOPAYMBAIOT H TAKOE JKE€ KONHYECTBO COJIM HAHOCAT HA APYTYIO MO-
BepxHOCTb. Ilocne MmOCcoNKH Chiphl MOMEWIAIOT B KaMepbl ¢ TeMHOepaTypoil
8-10° C Ha 1618 4, nocae yero oHU NOCTYNAaIOT B peanusauuio. Cpok pea-
nu3auuH — He Gonee 3 cyTok npH TeMneparype He Bhiuie 8° C.

Crip Puxorra tpaauuuoHHo BeipabarbiBaerca B HMTtanuu u3 chIBOpoTKU
OBEYBETO WIH KOPOBbEro MONoKa. B nocneauue rojbl oH npHoGpen LIMPOKYIo
nonynspHocTh B CeBepHOil AMepHKe, I/le €ro BbIpabaTbiBalOT U3 LENBHOTO HIH
NOACHATOrO MOJIOKa IO cieaylowed Texnosornu [402]. Monoko noaxucnsior
10 pH 5,9-6,0 nuineBLIMU KUCIOTaMM (YKCYCHOH, IMMOHHOM, MOJIOYHOM), HIIX
BHeceHHeM npuMepHO 20% 3aKBacKH MOJIOYHOKHUCIBIX Oaktepuii, wiu nobas-
nenueM ~ 25% coiBopoTky. IloaxucnenHoe Moioko Harpepaiot o ~ 80° C
npAMO# HHKeKLMeit napa, BbI3bIBaA 3THM KOAry/ALMIO Ka3eMHa H ChIBOPOTO4-
Hbix GenkoB ¢ ob6paszoBanneM xionbeB nocie 30 Mux Harpesa. Ilociae oGpaso-
BaHMA XJONBEB HArPEB NPEKPaIalOT M XJIONbs B COCTOSHUM MOKOSA KOANEeCLH-
PYIOT ¢ 00pa3oBaHHeM Ha MOBEpXHOCTH crycrka. IlogorpeBas cMech mopaueit
napa faeneHueM 1-3 6apa B py6aiuKy, ee IpUBOMAT B KPYTOBOE ABUIKEHHE Me-
LIANKOH, BpaILiaIoLIeics OKOJIO CTEHOK BaHHEL, B PE3Y/BTAaTe Yero CrycToK KOH-
LEHTPHPYETCA B LCHTPE BAHHBI, OTKYAA €r0 BBIYEPIBIBAIOT NepGOPUPOBaHHbI-
MH KOBIIaMM ¥ momelnaior B nepdopuposantsie ¢opMbl. CamonpeccoBanHe
CrycTKa OpOBOJAT B TeueHHUe 4-6 4 npu Temneparype Huxe 8° C.

B pesynsTaTe Takoil 06pabOTKH M3 CRIBODOTKH H3BJEKAlOT HE Bce Oel-
k4. Jl14 MOJHOTO MX MCIIOJb30BAHMA CHIBOPOTKY, MONYy4aeMylO NpH Bhipa-
6otie cbipa PUKOTTa MO BBIIEONUCAHHON TEXHONOTHH, NOAKHCIAIOT TUMOH-
Hoii kucaoro#t mo pH 5.4, Harpesaiot no 80° C u nansiue o6pabathiBaloT no
TEXHONOTHK chipa PuxoTTa, nonyuas celp moa Ha3BaHueM PHKOTTOH. DtOT
Chip HMEET M3NHIUHE TBEPAYIO, IPyOYyI0 KOHCHCTEHLHIO H OOBIYHO HCTIONB3YeT-
4 B CMECH C HEXXHBIM ChIpoM PukoTTa.
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B onsitax CMupHOBO#A M BparMHCKOro ycTaHOBIEHO, YTO MaKCHMallb-
HOE UCIONHL30BaHUE CYXHMX BEILECTB CHIBOPOTKM IpH BbIPabOTKE Chipa Tep-
MOKHCIOTHBIM CNIOCOOOM JIOCTHMraeTcs IpU TeMIepaType NacTepH3altuu
90-95° C [1664].

2.9. 3axniovyeHve

B ocHOBe NMpPOM3BOACTBA CHLIPOB JIGXKUT GHONOTMUECKHH crnocob KOH-
LIEHTPUPOBAHUA OCHOBHBIX KOMIIOHEHTOB MoJoKa (benkoB u xkupa). B npo-
H3BOACTBE ChIYY)KHBIX ChIPOB HaualbHBIM JITAallOM KOHLEHTPHPOBAHHA MOJIO-
Ka fABJIACTCA €ro Koaryislusa NoA ACHCTBUEM ChI4yXKHOIO 3H3UMa MJIH JH3H-
MOB, 00/1afaloUX [NOAOOHBIM CHIYYXKHOMY AeiicTBHEM Ha KaseuH. [loxn meii-
CTBMEM MOJIOKOCBEPTHIBAIOWIHX JH3HUMOB OT J6-Ka36MHA OTIUEILIACTCA Max-
ponentus, oGecHe4dMBAIOIHIA SJIEKTPOCTATHYECKYI0 M HPOCTPAHCTBEHHYIO
yCTOiuMBOCTh MHLUEMT Ka3euHa. [loTepaBiune yCTOHYMBOCTL MHLENUIBI IIPH
Hanuyuyu B cucteme uoHoB Ca u Temnepartype Bbiule 15° C HauHMHAIOT CBA-
3bIBaThCA APYr C JAPYTOM € 00pa3oBaHMEM rejisi — TPEXMEPHOH A4EHCTOH
CTPYKTYpHI. [I0BEPXHOCTH €€k COCTOMT M3 arperaToB MHLUEILI, IOTEPABLIHX
MakponenTua (napaxa3eMHOBBIX MULIEILT), BHYTPH HHUX COJACPATCH JIMNH/IbI
U BOJIA C paCTBOPEHHBIMHU BeLIECTBaMH (ChIBOPOTKa). JIt06oit reis cTpeMuTcs
YMEHBIIHUTh CBOI 00bEM 3a CUET BhIAENEHUA XKHIKOH (a3bl (MOJIOYHBIH reis —
3a CYeT yNAIEHHA YacTH ChIBOPOTKH). JINd yCKOPEHHA BLIAEICHHA CLIBOPOT-
KU U3 ChIYYXHBIX CT'YCTKOB HUX pa3pe3aloT U BHIMELUHBAIOT NPH YMEPEHHbIX
TeMIleparypax. B pesynbrate 06paboTku crycTka nony4aioT 6€lIKOBO-XKHPO-
BO#i KOHLIEHTPAT MOJIOKa — OCHOBY OyAyLIero coipa.

IIpu KUCIOTHOM CBEPTHIBAHUHM MOJIOKA YCTOHYHBOCTH MHLEILI Ka3€HHa
TEpAETCS B pe3yJbTaTe MEMJICHHOTO MOBLIINEHHS KHCIOTHOCTH MOJOKA JIO
JOCTHIKEHHUS N302IEKTPHUECKOH TOUKM Ka3eHHA, NPH KOTOPO#l MOBEPXHOCT-
Hblit 3apsa MULEUIB! paBeH Hymo. [lonyqalomuiica B pe3yabTaTe arperaluuu
MHIIE/] Ka3eHHa B U30D/IEKTPHUECKOH TOUKe refb Takke B mpoliecce obpa-
60TKH TEpAET 4acTb CHIBOPOTKHM (3HAYMTEIBHO MEHBIUIYIO, YEM CHIYYIKHBIH
cryctok). Kazeuns! B napaka3zedHOBBIX MMLENNAX yACPKHBAIOTCA IJIABHBIM
00pa3oM ¢ momolisi0 KoutongHoro ¢ocara Kanbuus, KOTOPOrO HET B MH-
LeJ1aX KUCIOTHOTO CIyCTKa.

OcaxaeHue OeKOB MOJIOKA NyTeM ObICTPOro yBeIHYEHUsS KHCIOTHOCTH
IIpH BBICOKHUX TEMIEPAaTypax IPHMEHSIOT B MPOH3BOACTBE ChIPOB TEPMOKH-
CIOTHBIM crnioco6oM. KoHueHTpalusa GeNKoB M XKHpPa MOJIOKA [IPH ChIYY)KHOM
CBEPTLIBAaHHM IIPOUCXOAUT B HanbGonee MATKUX YCIOBUAX, 4TO GIaronpusaTHO
YCNOBHA Ui Nocaeayiouteit JH3HMaTHYeCKo# TpaHc(HopMaLIMH KOMIIOHEHTOB
MOJI0Ka BO BKYCOBBIE H apOMaTHYECKHE KOMIIOHEHTHI ChIpa.
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MUKPO®DJIOPA, NPUMEHAEMASA
B NPOU3BOACTBE CbiPOB, CO3PEBAIOLLIAX
B AHAQPOBHbIX YC/1IOBUAX

3.1. O6uan xapaKkrepmcTuka

Crlpoaenue npeacTaBIiAeT COINPSXKEHHBIA NPOLECC KOHLUEHTPHPOBaHHUA
H 61oTpaHcHOpMaLHK OCHOBHBIX KOMIOHEHTOB MOJIOKa BO BKYCOBHIE U ap0-
MAaTHYECKHE COEHMHEHMA Chbipa. B riaBe 2 noka3aHo, 4YTO MUKpoduiopa He
NPUHUMAET MPAMOTO y4acTHA B KOHLEHTPHPOBAHMU MOJIOKA B MPOU3BOACTBE
CBIYYXHBIX ChIpoB. Ee posns B 3TOM mpouecce CBOAMTCA K cHuxeHuio pH
MOJIOKa BO BpeMs BblpabOTKH, YTO YCKOPSET CHHEPE3HC CrycTka. B mpous-
BOACTBE KHCJIOMOJIOYHBIX ChIPOB POjb MHKPO}hIOpHl HEU3MEPHUMO BhILIE, TAK
KaK B 3TOM Ciydae o0pa3zyeMas MOJOYHOKHCIIBIMH GaKTEPUAMHU KHCIIOTA AB-
NSeTCA rNaBHBIM (PaKTOPOM CBEPTLIBAHMA MOJIOKA, XOTA CYLIECTBYIOT TEXHO-
JNIOTHH, OCHOBAaHHBIE HA NPAMOM BHECCHHH OPraHMY4eCKUX KMCJIOT WM XHMMU-
YECKUX alMAOrCHOB B MOJIOKO 1A €I0 CBEPTbIBAHMA.

Bo BropomM nponecce — 610TpaHcoOpMaLiH KOMIIOHEHTOB MOJIOKA B CO-
ennHeHHs, obycnosiHBatonme hopMUpoBaHKe Clieii)HIECKHX OPraHONENTH-
YeCKHX IIOKa3aTelieit chipa, — MHKpodIopa HrpaeT pelaioulylo pois. B npea-
naraemoii KIaccupHxanuy chipoB (rn. 1) xapakTep MHKpO(AOpPHL, Y4aCTBYIO-
LWeH B HX MPOH3BOJCTBE, BKIIOYEH B OCHOBHbIE KPHTEPUHU UM HX pasieNeHus
Ha KNacchl U [OJKIACCHI.

Muxpodiopy chipa MOKHO pa3lelUTh Ha ABE IPYIIIbL: HEOO6X00UMYIO JUIA
€ro BeIpaOOTKH H NOCMOPOKHION0, ONAAAIOWYIO B ChIP BOHNPEKH JKEIAHHIO Chi-
podeia BCICACTBHE HEAOCTATKOB COBPEMEHHBIX CIIOCO00B IIPOU3BOJICTBA ChIPA.

Heobxooumas muxpognopa cnenubuuHa s KKIOTO KIAcca ChHIPOB.
Tak, HanpUMep, IPOMHOHOBOKUCIbLIE OaKTepHH HEOOXOAUMBI 1A IPOH3BOACT-
Ba TBEPABIX CHIPOB C BHLICOKOH M cpeaseit Temmeparypoi I HarpeBanus, a ux
pasMHOXEHHE B TBEP/BIX ChIPax C HH3KOH TemnepaTypoil Il HarpeBanus npu-
BOMMT K MOSABJICHHIO HEXAPAaKTEPHOIO BKyca W M3JHALIHE Pa3BUTOTO PHUCYHKA.
Bonee Toro, 1a BbIpaGOTKH ChIpa € XapaKTepHbIMU OPraHOJENTHYECKHMH IO-
KasaTe/aMH HeoOxoMMad MHUKpoduIopa JO/DKHA BKIIOYAThH HE TOJIBLKO Hpef-
cTaBuTeNei ONPENENCHHbIX TAKCOHOMHYECKUX IPyINN MHKPOOPTaHM3MOB, HO H
ONpeAECHHBIE BB M JAXeE IUTaAaMMbl MHKPOOPIraHU3MOB. YeM Jryyllie Mhl Io-
3HaeM chIp, TeM Gornee cTporue TpeGoBaHUA NPeABABIAIOTCA K COCTaBY H CBO-
cTBaM HeoOxozuMoit Muxpodiopsl. HeoGxoaumyio Mukpoduopy npu coepe-
MEHHBIX YCJIOBUAX MPOM3BOACTBA Yallle BCETO BHOCAT B ChIp B BUAE TLUATEILHO
0T06PaHHBIX YHCTHIX KYJILTYP WIH COOOIECTE MUKPOOPIaHU3MOB.

OCHOBHBIMH HCTOYHHKAMH NOCMOPOHHEN MUKpO@aopsl B ChIpax ABJAIOT-
i MOJIOKO, a Taike 00opyJoBaHHE, HHBEHTaph, BO3AYX, NEPCOHAN ChLIPONEIb-
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HBEIX 3aBOJIOB, NOCKOJIBKY NPOMBILUIEHHYIO BhIpabOTKy M CO3peBaHHE ChIpa
IPOBOAAT HE B acemrHyueckux ycioBusax. ITocTopoHHIO MHKpodusopy no ee
POJH B CHIPOAEIHM MOXKHO PA3AENUTh HA MEXHUYECKU 6DEOHYIO, PA3MHOXEHUE
KOTOPO#i BbI3bIBAET IIOPOKHU B CHIPE, NAMOZEHHYIO VI YCIOBHO NAMOZEHHYIO, CIIO-
COOHyIO BLI3BaTh NMUIEBble 3a00JIEBaHMA, YTO HE BCErAd COMNPOBOXAACTCA
YXy[AUIEHHEM OPTaHONENTHYECKHX CBOMCTB chipa. Ecth ellie onHa rpymnna mno-
CTOpOHHEH MHKPOGJIOPHL, K KOTOPO# OTHOCATCA MHKPOOPTaHU3MBI, HE Crioco6-
HBIE PA3MHOXATHCA B CHIPE WIH pasMHOXaloLMecd o4eHb MemieHHo. Ha xaue-
CTBO ChIPa OHM HE OKa3bIBAIOT BimsHuA. ClieflyeT TaKkxKe CKa3aTh, YTO JAICKO He
BCE MBBECTHO O PONU MUKPOOPraHM3MOB B CHIPE, IIOXTOMY NPHHAIEKHOCTh
MUKPOOPraHM3MOB K TOH WIM UHO# IPyIINEe CO BPEMEHEM MOXET H3MEHHThCS.

B aHHO# I7IaBe NpUBEiEHA XapaKTEPUCTHKa MUKPOOPraHU3MOB, [/IaB-
HBIM 06Pa30M TEX HX CBOHCTB, KOTOPHIE HIPAIOT BAXHYIO POJIb B CIPOACIHH,

3.2. MonouHoKkucbie 6akrepumn

3.2.1. O6wme cBoiiCcTBA

MonouHokucibie 6akTepun 110 OCHOBaHHOMH Ha (WIOrEeHETUYECKMX IPHH-
Lunax KkaccHpUKaluy MPUHAIEKAT K OTPALY PAMIIONOKHTENBHBIX MUKPO-
oprauu3MoB, noaotpany Clostridium-Bacillus, y xoropbix G+C JJHK Menbme
50 mon. % {1005]. I'eHeTHUYECKH POACTBEHHBIMH ABIAIOTCA MONOYHOKUCTbIE
RAnoyKu, 1eUKOHOCMOKU U NeOUOKOKKU, KOTOphie B (PUIIOreHEeTHYECKO#H cHcTe-
Me KnaccuMKauun OOBbEIHHAIOTCA B OAMH POll, XOTA Mopdonoruyecku oHH
Jenarca Ha Tpu poxa. Pon Streptococcus uetko ouepyeH MOPGOIOrHHECKH, a
¢uIoreHeTHYECKH OH JAOMKeH ObITh pasbur Ha Tpu popa: Streptococcus,
Lactococcus u Enterococcus. TlonsiTku co3aaTh CHCTEMY KIacCH(HKaLmH,
YYUTHIBAIOLIYIO KaK (PHIOreHeTHYECKHE, TaK ¥ (EHOTUIMMYECKHE NPHHLMIILI,
NOKa He NMPHBEIH K OKOHYATENbHOMY PE3Y/IbTaTy, [I03TOMY NPEACTABICHHYIO
HIDKE KIACCU(HKALMIO MOJIOYHOKHMCIILIX OaKTepHil HElb3s PaccMaTpUBAaTh Kak
3aKOHYEHHYIO CHCTEMY: 3TO MPAKTHYECKOE CPEACTBO A UACHTH(UKAIMK Hay-
6onee BaXHBIX JUIA CHIPOJIETHA MOJIOYHOKHCILIX GaKTepHii.

K MON0YHOKHCIIBIM 6aKTEPUAM OTHOCATCA MUKPOOPI'ZHU3MBI, HE 0Opa-
3yIOlIMe crop, He ucnoas3youe O, UM NONYyYEHHS SHEPTHH, HO Cnocob-
HbI€ )KHTh B €70 NPUCYTCTBUH, T. €. a3pomoneparnmubie bakmepuu, He obpa-
syiomue katanaszy. OObMHO aHadpoOHble GaKTepUH, KUBYIIHE B NPUCYTCT-
BHM BO3AyXa, NPOAYLHPYIOT KaTanasy ans paspyuieHns obpasyromeiics B
a3pOOHBIX YCIOBHAX MEPEKHUCH BOAOPOJA, ABIAIOWIEHCA SAOM JUIA JKHBBIX
OpraHu3MoB. Y MOJIOYHOKHMC/bIX GakTepuil HeT Katajasbl, HO €CTb ApPYrHE
CHCTEMbI, B YaCTHOCTH JHCMYTa3a, Mn-COAEpxKallHe CHCTEMbI, ACTOKCHLH-
pYIOLINE TEPEKHCh BOAOPOJA U IAPYTHe TOKCHHYHBIE PafMKalbl KHCIOpPOZa,
obpasyiomuecs B a3pobHbix ycnoBuax [29]. Ecau xaxag-uuGyae anaspobuas
GaxTepus pacTeT B adpoOHBIX YCIIOBHAX, HO He oOpa3syer KaTajga3y, OHa Be-
pOATHEE BCEro OTHOCHTHCA K MOJIOYHOKHUC/LIM GakTepuam [1762). Snonckue
HCCIICIOBATEM CYMTAlOT, 4YTO Orarojaps cHOCOOHOCTH NETOKCHLIMPOBATH
oOpasylomuecs B adpoOHBIX YCIOBMAX TOKCHYHBIE PaJHKalbl KHCJIOPOAa,
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MOJIOHHOKHCIIble GaKTepHH MOTYT ObITH MOJE3HbI B NPOMHIAKTHKE PaKOBBIX
3a6oneBaHuit. BOIBIIHHCTBO MOIOYHOKHUCIIBIX OAKTEPHIl HETIOABHMKHEI.

Monounokucabie 6akTepHy MOMYYaIOT SHEPIUIO 32 CYET COPaKHBAHUA
YIJIEBOAOB C 00pa3oBaHHEM B KaYeCTBE OCHOBHOIO MPOXYKTa GPOXKEHUA MO-
n04HO# KMCIOTH. ["'oMOdepMEHTaTHBHbIE NPH ONTHMANBHLIX TEMIEpaTypax
H 3HaueHuax pH B cpenax ¢ conepkanueM He MeHee 2% TIiHOKO3bI COpaxcu-
BAIOT IIIOK03y ¢ oOpaszoBanueM oT 85 n0 95% MOIOYHOIH KHCIOTHI; reTepo-
¢epmenTaTuBHBIE ~ 50-65% cOpOXKEHHOM III0KO3bI HEPEBOMAT B MOJIOYHYIO
KHCJIOTY, OCTAJIbHAas IJII0K03a TPAHC(OPMHPYETCH HMH B YKCYCHYIO KHCIIOTY,
3TaHou, ruuepon, madauron, CO, [1021, 1450, 1552]. Ipoayktel Gpoxe-
HHA OTPKAIOT rNyOOKHE pa3iuumus B FeHETHKE U GHOXMMHH MUKPOOPTaHH3MOB.

BonpMHCTBO MONMOYHOKHMCIBIX GakTepuii akTHBHO COPaKHBAIOT JIaK-
T03y. CiocoGHOCTH NONYYaTh JHEPrHIO JUIA CBOUX HYXKA U3 JIAKTO3H ¢ 00pa-
30BAHHEM MOJIOYHOH KHCIOTBI MMeeT GOo/blIOe 3HAUYEHHE C TOYKH 3PEHUA
HKCNO/Ib30BAHMA MOJIOYHOKHC/IBIX GakTepHili B MONOYHOH MPOMBLILLICHHOCTH
10 CICAYIOIIUM NPHYMHAM:

® KaJOPHIHOCTH MOJIOUHBLIX MPOAYKTOB, CKBAMIEHHHIX MOJOYHOKUCIBIMH
6akTepHsaMM, YMEHBIIAETCA 10 CPABHEHHIO € KaJIOPHHHOCTBIO HCXOXHO-
o MOJIOKA TOJILKO Ha HECKOJILKO MPOLIEHTOB;

® NpPOAYKTbl MOJIOYHOKHUCAOrO GPOXKEHUA HMEIOT XOPOLIHE OpPraHOJIenTH-
YeCcKMe I0KA3aTeNH, XOPOLIIO YCBAUBAIOTCA OPraHU3MOM H MONB3YITCA
IIHPOKKM CIIPOCOM;

e obpasylouasica B MPOLECCE MOJIOYHOKHCIOTO OposkeHMA KHUCAOTa HO-
JaBseT WX B 3HAYHTENbHOH CTeneHW HHrMOUPYET POCT TEXHHYECKH
BPENHON M MATOreHHOH MMKPOGUIOPbI KaK B NpPOIYKTE, TAK U B Opra-
HM3ME, 4TO 0OecreuyHBaeT BLICOKHE CTOMKOCTh U JUETHYECKYIO LIeH-
HOCTb KHCJIOMOJIOYHBIX TIPOJYKTOB;

® JUIA NOJNY4EHHA JOCTATOYHOI'O KOJMYECTBA SHEPTUM IUIA CBOMX HYXKJN
MOJIOYHOKHCIIble GaKkTepuu JOKHB COPOAUTH OFPOMHOE KOJHYECTBO
cyOGcTparta, 4To 06YC/NIOBAHBAET BRICOKYI0 CKOPOCTh TEXHOJOTHYECKHX
IPOLIECCOB, OCHOBAHHBIX Ha COpaXKMBaHUM JAKTO3bl MONOYHOKHMCIIBIMH
Gaxrepuamu.

B npupone nakrosa BcTpedaeTcs NPaKTHYECKH TONbLKO B MOJIOKe. Azan-
TalMA MOJIOYHOKHC/IbIX GakTepuit K JJAKTO3€ MOI/a NPOM30HTH TONBKO B KH-
UIeYHHKE MM NOCj€ OAOMAINHHBAHUA XKHBOTHBIX M Hauajla MCMOJNb30BaHHA
Y€0BEKOM MOJIOKA UL CBOMX LiENEH, YTO NPHBENO K HaX0XKACHHUIO MOJIOKA B
TEYCHHE OTIPEIEICHHOTO BPEMEHH BHE KUILICYHHKA H BHE MOJIOYHO# kKene3sl.
MonouHoxuCiIble GaKTEPHH, UCIIONB3YEMBIE B ChIPOAEIHH, (HIOTEHETHYECKH
He ABAAIOTCH OMMU3KMMH POACTBEHHMKAMHU MOJIOYHOKHCIBIM GaKTepHsM, No-
CTOAHHO NPOKUBAIOWIUM B KumeyHuke [227]. TlostoMy MoxHO mpeamnono-
KHTb, YTO Haubosiee BaKHble JUIA CHIPOLEIMA MOJOYHOKUCIHE Oaxrepuu
aJaNTUPOBAIMCh K JIAKTO3€ CPAaBHUTENBHO HEAABHO, XOTH NOABUIMCH OHM
1,5-2,0 munnuapsa et Hazaz B NiepHOJ CMEHbI Ha 3emiie aHadpOOHbIX YCIIO-
BHii Ha a3po6GHbie. OAHOH U3 OCHOBHBIX SKOJOTHUYECKUX HHLI JUIA HHX CTaJIO
MOJIOKO M 00BEKTHI BHEUIHEH Cpefibl, KOHTAKTUPYIOIIHE C MOJIOKOM: MOJIOY-
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Hoe 060pyJOBaHHE M HHBEHTAPh, BHEIUHAS CPE/a Ha MOJIOYHBIX (pepMmax H
MoJioKonepepabaThIBAIOIMX PEANPHUATHAX. BTOPbIM HCTOUHUKOM MOJIOYHO-
KACNBIX GaKTepHii ABNACTCA KUILCYHHK MJIEKONUTAIOIHX, TPETBHM — CHIIOC H
JApyrhe depMeHTHpOBaHHbBIE KopMa. [10Ka3aTeNnsHO, YTO BLIACIAEMbIE H3 PH-
30c¢epsl M NOBEPXHOCTH PACTEHHH NAKTOKOKKH 4acTO COBCEM HE PacTyT HiH
MeUIEHHO pacTyT B MoJioke [350, 1504]. CnocoGrocTs cOpaxxuBaTh JIaKTO3y Y
MHOTHMX MOJIOYHOKMCIIBIX OaKTepHii 3aKOAHPOBAHA HE HA XPOMOCOMEX, a Ha
IUIa3MHUJax, KOTOPbIE€ MOTYT ObITh YTPayeHbl KJICTKAMH.

ApanTaius MOJIOYHOKHCIbIX 6aKTepuil K MOJIOKY COMPOBOXAANACH IO~
Tepeit UMN CLOCOOHOCTH CHHTE3MPOBAaTh MHOIHE JKM3HEHHO Ba)KHblE Belle-
CTBa, [IOCKOJIbKY OHHM HX MOJYYalOT M3 MOJIOKa B roToBoM BHAae. IloaToMy
NUTaTENbHbIE TOTPEGHOCTH MOJIOYHOKUCILIX OaKTEPUil OUEHD CIIOXKHBDI.

3.2.2. Knaccudukauuna

Ha puc. 3.1 u 3.2 npuBesieHb! IpaKTHIECKUE CXEMBI KIIACCH(bHKALMK Hay-
Gonee BaKHBIX JUIA CHIPOZE/IUA MOJIOYHOKHC/BbIX OakTepHil, K KOTOpHIM, CO-
rnacHo Bepmxu (1997) [1552], otHocatca poasl: Lactobacillus, Streptococcus
(Lactococcus), Leuconostoc u Pediococcus, a Takoxe Enterococcus — MOJIOYHO-
KHCJIbIE CTPENTOKOKKH KHMILEYHOrO MPOMCXOXACHUS, ¢puioreHeTndecks Gonee
JajibHue POACTBEHHHKH MpEJICTABHTENEH NepBhIX YeThipEX POLOB, HO MIpalo-
1IMe ONpeaeIeHHYIO pob B chipoenuu {227, 1005, 1450, 1552]. B onpeaenu-
Tene bepru (1986) pon Streptococcus M3 BaHBIX 115 CHIPOAEIHA MHKpOOpTa-
HHM3MOB BKJIIOYAET TpU noABuaa Str. lactis, Mony4uBIIMX B COBPEMECHHOH CHC-
TeMe KIacCH(HMKAlMM Ha3BaHHE JIAKTOKOKKOB, U Streptococcus thermophilus,
(IIOreHETHYECKH HE POJICTBEHHBIH JTAKTOKOKKaM.

3.2.3. OdyHKuMKM MONOYHOKUCHbIX 6GaKkTepuii B chipoaenu

MonoyHoxucible 6aKTepUH ABNAIOTCS OCHOBHOH 4acThiO HEOOXOAHMMOGH
MuKpodnops! 1:060ro0 BHAa Chlpa, KPOME ChHIPOB, BHPaGATHIBAEMbIX TEPMOKH-
CHIOTHBIM cnoco6oM. B criposienuy OHM BRINONHAIOT CeAyIOWHEe (GyHKIMH:

® COBMECTHO C MOJIOKOCBEPTHIBAIOIIMMH SH3UMAMH H APYTHMH IPYNNaMH
Heo0xoauMoii MUKPOGIOpH! OCYIIECTBAAIOT 61oTpaHcHOpMaLMIO KOM-
MOHEHTOB MOJIOKAa B COEAMHEHHA, (POPMUPYIOLIHE OPraHOJCIITHYCCKHE
TI0Ka3aTeNH Chipa;

® CO3JAOT YCJIOBHUsA, MOAABIAIOIINE WM KHTHOUpYIOLIME POCT TEXHHYE-
CKH BPEJHOH M MAaTOreHHOH MHKPOQIIOPHI;

®  YCKOPAIOT CHHEPE3HC MOJIOYHBIX CT'YCTKOB BO BpeMs BBIPaGOTKU CHIPOB,
MOBBIMIAS AKTHBHYIO KUCJIOTHOCTB CHIPHO# MacChl M CHIBOPOTKH.

Mera6on3M JaKTO3b1

B chiuyKHBbIX CBIpax BCSt JIAKTO3a JOMKHA ObITH cOpoxeHa ¢ o6pa3oBaHu-
€M MPeUMYLIECTBEHHO MOJIOYHOMN KMUCIIOTbI, KOTOpasAs CO3JAET OCHOBHOM BKY-
€OBO# (hOH MPOAYKTa; B CBEXUX KHCIOMOJOYHBIX ChIpax cOpaxkuBaeTca Gonb-
I1ast YaCTh JIAKTO3bl. B pezynpraTe cOpaxuBanus JIAKTO3L! B ChIpax oOpasyercd
MOJIOYHAs ¥ HEMHOI'O JPYruX OPraHU4ECKMX KHCIOT, KOTOphe NPHAAIOT UM
XapaKTEpHbIH KUCIIOBATHIA BKYC, HAKAIUIMBAKOTCA BHEKIETOYHBIE SK303H3NUMEI
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Streptococcus
thermophilus
(TepmopHIIL-
Hbli cTpento-
KOKK)

') oS Mdir 150d ‘HHHD HOBOHIITMLIW 94 €'() O MOLON
€'7'6 Hd ‘IDBN % ‘D .01 Hdu eLood L3 "19.101r9UM HOHhOLOW-(+)]
wouHeaogedgo 5 wWaru wigHan1IeLHIWdIpoWo Loteanxedgd Kcodoirr |

Pediococcus
(MeIHOKOKKH)

‘Lo1Aeed

-00 OH X9hOUJM ‘0AY2d ED101Ehad 158 MALI JITHhOHHUIYO ‘HWIFHILBHO
lofesnag aH ‘amidanndadd uilor)] ‘redisl wanHesosedgo 5 XKL
-OMJ0X L X-7 8 EOLKUY WAL ‘T9LONIHN HOHhOVOW-TT( ‘-(-)Q -(+)1
wouHedoeedgo o WorAu wiaHanIBLHOWdS(hOWOI Loredmiedgd Asoxoil |

POU3BOJICTBE CHIPOB.

Enterococcus
(3HTepOKOKKH)

' euuAda sexdanulorodad)

*XeXhouat xixrodox u xedeu g k210mehad1dg ‘UHHO HOBOH

-OL'M1dN 95¢°( O OO 8 9'6 Hd ‘UL 9,6°9 udu D ,6p M D 01 Hdu
1£15ed ‘ALoLou) OiKHhOLON-(+)T LoiAsedgo ‘oraHanIRLHIWdI(OWO ]

¢nops!. [oGouHble NPOAYKTH! (EepMEHTALMH NAKTO3bI CIIy-

Knerxu cdeprueckHe HIH 0BaJbHbIE

Lactococcus

"N eunidi kexsonniorods) ‘vHUO

HOEOHIHLIN 3¢'0 O MOron 8 *0) 01 udu 1A1oed '9'g }{d Mru Mrod
%69 2 2HOILAQ € *0) (G Hdu 1A15ed SH €0NNON MXhOLIN U 19deu BAE
-edQOo ‘M1D0NIONL JOHTO € KILKIrSY MUXLINY I9L0LOMN HOHROLOW-(+)]
wannHeaotedgo 5 Woru WigHanteLHawdsgowod Loreamiedgd Keodoil |

CTOPOHHE MHKpO

— o b N T~

Leuconostoc

CKHUX BEULICCTB, CO34al0TCA HCGHaFOHpPlﬂTHble YCJIOBHA 1l pa3MHOXXCHHA I10-
(nefikoHOCTOKH)| | (1AKTOKOKKH)

1 OuoMacca MOJOYHOKHCILIX OaKkTepnii — HCTOYHMK BHYTPHKJICTOUHBIX JHAO-
3H3MMOB, KaTJIM3UPYIOLINX peakuuu oOpa3oBaHMs BKYCOBBLIX M apoMaTude-
®aT [PeAIECTBEHHHKAMH 00pa3oBatus BKYCOBLIX M APOMATHUECKHX BEIIECTB
CHIpa, YUaCTBYIOT B 06pa30BaHNM PHCYHKA ¥ CaAMHU, HAIIPHMED, JMANETHI, BXO-
JAT BO BKYCOBO# OykeT chipa. COpaxknBaHue JaKTO3bl MOSIOYHOKUCALIMH Gak-

TCPpUAMH — OCHOBOINOJIAralOLMHK IIPOUECC B I

MUKPODJIOPA

“LOIAEHIrOdTH] oH HHHUIAY "E0MMO0M UXKOLIAN

# 1den ¥Acedgo ‘HIS0M0L U HOHYO 4 BILkIAYY “eledLoe ologaokody
¥ eI'08aIIA oJoWaraHXedQd KHHIIERQOY £39 Lotedidldosd oxrad oxorr
-0 {0 M BIFOHBLE ‘I9LOLOMX HOHOADIA 19.LOUOHUN HOHhOKOW-(—)(] W3
-nHeaoredgo 9 warku wigHaEHIRIHIWdadodaLaa romamicedgo Aeonoilr |

dopm monounoxucavix baxmepuii [227, 1073, 1446, 1450, 1552]

Puc. 3.1. Knaccugpuxayusi naubonee 8adcHblx 015 ColpOOEnUs KOKKOBbIX
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Knerxu nanoukoo6pasubie, cemeiicrso Lactobacillaceae

L

FomodepmenTaTuBHEIe: A0 95% cbpo-  |[eTepodepMeHTaTHBHEIE: B MOJIOYHYIO
XKEHHOH [JI0KO3bl NEPEBOMAT B MOIOY-  |KHCIIOTY mepeBoaat Ao 50% cOpoxennoit
Hy1o xucnoty. He o6pasyer CO; u3 rimo- |rmokossl, octansHyio — B CO,, staHon,
KO3BI YKCYCHYIO KHCJIOTY

—
Mesodunbnsie Tepmoduabubie Mesodunbibie Tepmoduiabubie
Bapua6ensusiit |Pactyt mpu 45° C u Boi- |Poct npu 15° C, [Poct nput 45° C, mer
poct npu 45° C, | e, o6s14H0 HeT pocta  |oTCcyTCTBHE poc-ipocra mpu 15° C. O6pa-
Beeraa pactyr (mpu < 20° C, Hukorna [rampu45°C.  (3ytor DL-mMonounyio
npu 15°C. He pactyt npu < 15° C. |OGpasyior Mo~ |KHCIIOTY
OGpasyior Mo- |OGpasyloT MOJIOUHYIO  |JIOYHYIO KHCIIO-
JIOUHYIO KHCIIOTY|KHCIIOTY Ty DL-dopmsl
L(+) D(-) Lbc. brevis Lbc. fermentum
Lbc. casei Lbc. delbrueckii
subsp. subsp.
casei, bulgaricus,
ramnosus, lactis
tolerans
DL DL
Lbc. plantarum |Lbc. acidophilus

Lbc. helveticus

Puc. 3.2. Cxema xnaccughuxayuu MoRoYHOKUCABIX NANOHEK, NPUMEHAEMbIX
8 coipodenuu [227, 955]

JlakTo3a — amcaxapup, COCTOAIIMH H3 IMOKO3bl M ranakrossl. Ilytn
(epMeHTalUUK NaKTO3bl MOJOYHOKUCIbIMU Oakrepuamu, no Cogan & Daly,
noka3saHs! Ha puc. 3.3 [180].

VY naKTOKOKKOB JIAKTO3a TPaHCIIOPTHPYETCA Hepe3 KICTOYHYI0 MeMOpaHy
¢ nomowslo ¢ocdoenonnupysar (PEP)-3aBucumoii  docdorpancdepasHoi
cuctembl (PEP/PTS-cucrema), B koropoii PEP sBnserca nocraBimukoM goc-
(aToB M obecneuyuBaeT 3Heprueii mpouecc nepeHoca [180, 628]. Jlakrosa B
npouecce nepeHoca B kieTky ¢ocdopurupyerca. B wierkax ¢ocgopummpo-
BaHHAs JIaKTO3a Cpa3y Xe T'MAPOJIM3yeTCd IO Ioko30-6-P m ramakroso-6-P
NpH y4acTHH BHYTPHKIETOYHOrO 3H3HUMa P-f-ranakxrosumaser (P-f-ran) [627].
Jlanee rmoko30-6-P cOpaxuBaeTcs [0 NaKTaTOB [TMKOIMTHYECKHM ITyTEM.
I'anakT030-6-P, 06pasyroumiica B pe3y/israTe F’HAPONN3a 1aKTO3bl, cOpaxHBaer-
CA B KJIETKaX JaKTOKOKKOB D-Tarato3o-6-P nmyreM, KOTOpBLIH coeJHHAETCH ¢
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FIIMKOIMTHYECKHM [MYTEM Ha YPOBHE TpHO30-(pochaToB, TaK 4TO KOHEUYHBIM
NpoAyKTOM (DEpMEHTALMH [AIAKTO3bl, KAK M IMIOKO3bI, ABNSETCS MOJIOYHAsA
kucnora. Takum o6pasoM, HH IMIOKO3a, HU TJIAKTO3a B CpeAax (MOJIOKE, ChIpE)
HE NOABAIOTCA: B CPeAy KIETKOH BBLAENAETCH TOILKO MOJOYHAA KHCIOTa H
MHUHOPHbIE NMPOAYKTH (hepMeHTalMH JakTo3bl. COpaXkuBaHHE TIIOKO3bI H JIAK-
TO3b! C 0Opa30BaHUEM B KaYECTBE KOHEYHBIX [IPOAYKTOB MOUTH MCKIIOYHTEIb-
HO MOJIOYHOH KMCJIOTBI HA3bIBAETCA 2IKOAUIOM WIH TOMO(EpMEHTATUBHBIM
MOJIOYHOKHMCIBIM OpoxeHueM. KinoueBbIMH 3H3UMaMH TIMKOJK3a ABIAIOTCA
nupysamxunaza (IIK) u aakmamoezudpozenasza (JIAI). IIK u JIAI' akTuBH-
pytorcs ppykroso-1,6-auP (OJIP) u nuurubupyrorcs Heopranuueckum P (Pi).

Jlakroxoxxn Tepmodunn NeitkonocTokmn
BHeturan NakTosa Naxrosa Naxroaa
cpesa v v v
KnetouHas
MemBpara PEP/PTS nepmeasa nepmMeaaa
nangao-P nagoaa nangosa
'mokosa lanakvo3a,, Tniokosa
ATP 4 ATP
ADP
ADP lanakvoso-1-P ADP
moko30-1-P
lanakro3o-6-P Fnioxko3o-6-P r'mokozo-6-P
Nap®
NADH
Tararo3o-6-P ®pyxT030-6-P 6-PocdornokoHar
AIP ATe NAD®
ADP ADP NADH
Tararoso-1,6-guP Ppyxroao-1,6-guP 2-KeT0-6-pocdornokoHar
Pubyneso-5-P co,
Kcvmoao 5 P
AnruapooxkcuaueToH-P s=—————=* Nuuepanbaerna-3-P __’Auemn P
NAD"
+ CoASH
NADH
1,3-Audochornuuepar
ADP
‘“i,P Auetun-CoA
3-®Mocdornmuepar NADH
CoASH
2-®ochornuuepar
Aueranngervua
OocQ)oeHonnupyaa'r l N:o:':
N.
K BraHon
ATP
NADHnMpyBaT
|
Jakrar
TararoaHoit TnukonnTnieckni Jlennopa PocpokeTonaaHuii
nyms nyrs nyrs nym

Puc. 3.3. Memabonusm naxmosv 6 morounoxucvix 6axmepusx [180]

B nponecce 6poxeHUst THPYBAThl MOI'YT TPaHC(OPMUPOBATLCA B APYTHE,
4eM MOJIOYHas KHCJIOTa, IPOAYKT! GpOXeHUS: hopmuamol, ayemamsi, 3ma-
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HOM, ayemouH. DH3UMb], KATAIW3MPYIOLIHE peakuun oOpasoBaHUA 3THX CO-
€IUHEHH, aKTUBUPYIOTCA TPHO30-(ochaTaMH — IIPOMEKYTOUHBIMH TIPOAYK-
TaMH [JIMKOIM33. AKTHBHO Pa3MHOXKAIOIHECH KIETKH JIAKTOKOKKOB COJIEPKAT
mHoro JIAI u ee akrusaropa ®JIP, Ho mano Pi u tpro3o-tdocdaros, uro obec-
ne4MBaeT TpaHc(HOpMalUIO OCHOBHOIO KOJMYECTBA [HPYBAaTOB B JIakTaThl. B
TOJIOAAIOIINX KJIETKAX JaKTOKOKKOB, YTO OBIBAa€T IIPH HM3KOM COZAEPXKAHMH B
cpele MOCTYNHbIX MCTOYHMKOB JHEPruM, HEONAarolpHATHBIX YCIOBHAX IUIA
pocTa, pe3ko cHukaetca coaepxanue OJIP, JIAT 1 yBenuuuBaercsa cojepxa-
Hue TpHo30-pocdatoB u Pi, U NHUpyBaThl HAYMHAIOT TPAHCHOPMHPOBATLCA HE
TOJILKO B JIAKTaThbl, HO M B (HOPMHAT, AUETAT M ITAHOJ, 0/ KOTOPhIX B KOHEY-
HBbIX NpOAYyKTax OpoxeHus pesko po3pacraer [1089].

Y TepMOGWILHBIX MOJIOYHOKHCIbIX OakTepui M NeliKOHOCTOKOB MMe-
€TCA nepmeasnas cucmema A TPAHCIIOPTHPOBKH JIAKTO3bl BHYTPb KJIETKH,
TpeOylolas 3HAOreHHOro McTouHKHKa 3Hepruu [180]. IlepeneceHHas 3Tol
CHCTEMO# BHYTpPb IKJIETKH JIaKTO3a TMAPOIU3MPYETCA [-rajakro3ujasoi
(f-rai) 10 IIIIOKO3b! U TaJJaKTO3BI.

TepmodunsHLIit cTpenTokokk, no aanHsiM Hemme et al. (1980), o6pasyer
OJMHAKOBbIE KoJlHyecTBa P-f-ran u f-ran, a cienoBaTeabHO, MOXKET TPAHCIIOP-
TupoBats jaktosy PEP/PTS u nepmeasHoii cucremamu [180). Io Tinson et al.,
aKTHBHOCTB f-raJl B KJIETKaX TepMopuibHOro ctpentokokka B 3000 pa3 Bbiwue,
4eM aKTUBHOCTb P-f-rai, a 3HauuT, 1aKTO3a TPAHCIIOPTUPYETCA B KIETKH TEP-
MO(WILHOIO CTPENTOKOKKA IIPEMMYILECTBEHHO nepMeasHoi cucremoii [180,
1097]. Tlo apyrum maHHbIM, TepMOGHIBLHBIH CTPENTOKOKK Booblle He obpasyer
P-f-ran u 313umoB D-tarato3o-6-P nytH, Ho obpa3syer Gosbiune KojgHueCTBa
p-ran [305, 1087]. PasHopeuHBOCTb ITHX OaHHBIX, 110-BUAHMOMY, 06yciIOBIE-
Ha HMHIMBHUIYAJIBHBIMH CBOHCTBAMH HW3YUCHHBIX PpasiMYHLIMM ABTOPAMH
mrramMoB. Ckopee Bcero, G0/IbIIMHCTBO LITAMMOB TEPMO(HILHOTO CTPEITO-
KOKKa MEPEHOCAT JIAKTO3y B KJIETKM C [IOMOUIBIO IIEPMEA3HON CHUCTEMBI M THA-
POJIM3YIOT JIAKTO3Y B K/ETKaX f-ranakro3naa3oi.

Y tepModmibHBIX nakTobauuan (6osrapckoit ¥ MOJIOUMHOMN Ianoyex M
Lbc. helveticus) obHapyxena f-ran u He o6HapyxeHa P-§-ran [434]. Bce onn
MEPEHOCAT JIaKTO3y B KJIETKH nepMeasHoit cucremoid. JlefikoHocToku Takke,
[O-BUAHMOMY, TPAHCIOPTHPYIOT JIAKTO3Y HPH NOMOILUM NepMeasHoH cucTe-
MBbl, [IOCKOJIBKY OHM He 00/1a2{al0T IMIMKOJMTHYECKOH CHCTEMOM, COMpSKeH-
Hoit ¢ PEP/PTS cucremoii. ¥ 6onrapckoit namouku u Lbe. helveticus ects
PEP/PTS cuctema Tonbko Ui tepeHoca rinoxossl [434].

Lawrence & Thomas (1979) npeanonaraior, uto PEP/PTS cucrema obec-
neuuBaet ObICTpPOE, NEpMeasHas — MeIEHHOe cOpaxnBanue naktosbl [627]. Jto
NOATBEPAAAECTCA TEM, YTO LUITAMMBbI JIAKTOKOKKOB, BBIICICHHbIC H3 3aKBACOK M
o61anaroluKe BHICOKOH CKOPOCTBIO COpaxXHBaHHA J1aKTO3bl, 00pa3yloT Goinbluoe
KosmudecTBo P-f-ram, Ho Mano f-ran, a «IMKME» LITaMMbl C HU3KOH aKTMBHO-
CTHIO 110 OTHOLIEHHIO K JIAKTO3€ 06pasytor MHOro S-ran u Majo P-Aran [305].

Y TepMOQWILHOTO CTPENTOKOKKA M TepMOMIIbHBIX roMO(EpMEHTATHB-
HbIX JlakTOOaLMIL1, 1aKTO3a, NEPEHECEHHas B KIETKY IEpMEasHOit CHCTEMOH,
ruaponusyercs franaxtosuaasoii (f-ran) Ha rIOKO3y U ralaKrosy, IIIHOK03a
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cOpaxxuBaeTcs O MOJIOYHOH KHMCJIOTHl IIMKOJIMTHYECKHM IIyTEM, rajakrosa
MOXET TpaHC(OpMUpOBaThCA B Iiok030-1-P myrem Jlenmnopa, rmoko3o-1-P
TAMKONUTHYECKHM MyTeM cOpaxcuBaerca OO MOJIOMHON KUCIOTHL. Y TepMo-
¢wibHoro crpernrokokka ects JIAI', kotopas aktuBupyercs ®IIP, HO ecTw
WTamMmbl, B KoTopeiX DJIP He cTUMynHpyeT akTHBHOCTB, a Pi He uHrHOupyer
JIAT [344, 427]. IlepBbie MOryT cOpa)kMBaTh TJIIOKO3Y IO rOMOGEPMEHTATHB-
HOMY ITyTH, BTOpbI€, O4E€BHAHO, TOJBKO reTepo()epMEHTATHBHbIM MYTEM.

KmouesbiM 3H3MMOM nyTH Jlennopa sBisercs ranakrokuHasza. Bons-
INMHCTBO 1UTAMMOB TEPMOQHIBLHOTO CTPENTOKOKKAa 00pa3yeT OYeHb MAo
3TOrO 3H3UMa, YTO BEAET K HeCnOoCOOHOCTH HX cOpakuBaTh rajaakrosy [664,
1087, 1097]. Hec6poxeHHas rajakTo3a BBIXOAUT H3 KJIETKU M HAaKaILIMBAET-
s B cpezie (B CHIDOAENHH — B MOJIOKE H ChIpe). 3TO e NPOMCXOAUT B KYJIb-
Typax MOJIO4HOH M OGoarapckoif majodex, KOTOphle HE MOryT cOpaxuBaTh
ranakto3y; Lbc. helveticus ranakro3y cOpaxubaer [434].

VY 51eHKOHOCTOKOB JIAKTO3a IIEPCHOCHTCA B KJIETKM IEpMEasHOH CHCTe-
MOii, rHAponu3yercs f-ran A0 IVIOKO3bl M TAIAKTO3bI, [MIOKO3a janee cOpa-
xuBaerca $ocoxeTonazHpM MyTeM KO MoJo4HOi kucaotsl, CO, U 3TaHoNa.
IToxa HeT 3KCIEpUMEHTANBHBIX AaHHBIX, KAKUM ITyTEM JICHKOHOCTOKH cOpa-
KHBAIOT TA/IAKTO3Y, HO, CKOpEe BCEro, OHa TpaHcopMmupyeTcs nyteM Jlenuo-
pa B r/itoko30-1-P, xoTtopslit c6paxuBaetcs docdoxeronasusiM mytem [180].

CymMmapHble ypaBHEHHA COpaMKMBAHUA JIAKTO3bI IJIHKOJHTHYECKHM
(romotepmenTaTuBHbiM) nyTeM (3.1) u dochokeronasusiM (reTepodepMeH-
TATUBHBIM) MyTeM (3.2) UMEIOT CleRyIOUi BUL:

1 Jlakro3a + 4 ADP —> 4 Jlaxrar + 4 ATP 3.1
1 Jlakto3a + 2 ADP ——>2 Jlakrar + 2 3tanon + 2C0O, + 2 ATP (3.2)

W3 >TuX ypaBHEHMH CleAyeT, 4TO IJIMKOIMTHYECKHii nyTh ¢epMeHTa-
UMM JIAKTO3bl IHEPreTHYECKH B JBa pa3a Gonee BhIrogeH, uem rerepodep-
MEHTaTHBHBIA.

CnenyerT eile pa3 OTMETHTb, YTO T'OMO- H reTepodepMEHTATHBHBIE IIYTH
XapakTepHbl M COpaXHBaHUA INIIOKO3bl M JIAKTO3H COOTBETCTBYIOLUMMHM
MHKPOOpPTaHM3MaMH [PH ONTHMAIBHBIX JUIA HX JKH3IHEJAEATENHLHOCTH YCIO-
BusAX. OTIUIOHEHHE OT 3THX YCJIOBHIl MOXET H3MEHHUThb Xapakrep OpoxeHHA.
Tak, HanpuMep, TaKTOKOKKM B CPEAax € rajJakTo30H WIHM HH3KHM COJepika-
HHEM I1I0KO3bI cOpakuBaloT caxapa ¢ o6pa3oBaHHeM JIAKTAaTOB, HOPMHATOB,
aleTaToB, 3TAHO/A M AlIETOMHA U3 [THPYBaTOB.

Takum ob6pazoM, npu pa3MHOXKEHHM TEPMO(MIIBHBIX CTPENTOKOKKA M
naxTo0auMUl, HeCoCOOHBIX COPaKMBAaTh ajlakTO3y, B ChIpe HAKAILUIMBAETCS
cBo6oaHas ranakTo3a. JIAKTOKOKKH cOpa)XHBalOT CROOOAHYIO, HE BXOULIYIO B
COCTaB JIAKTO3bI HJIM APYTUX YTIIEBOJOB rajlakTo3y, HO TOJIBKO MPH OTCYTCTBUU
nakTo3sl M roko3nl B cpeae [1087]. CnenoBarensHo, B Chipax JIAKTOKOKKH
6ynyT cOpaxuBaTh rajlakTo3y TOJILKO OC/IE TOro, Kak cOpoXeHa BCA JIAKTo3a.

Thomas et al. nokasanu, yro 10 HccneaOBaHHBIX MMH LITAMMOB CJIH-
BOYHOIO JIAKTOKOKKA TPaHCIOPTHPOBAIH ranakro3ly BHYTPb KIETKH C [IOMO-
mbio PEP/PTS cuctemsl, a aamree MeTabONM3UpOBaIM €€ IO TAraTO3HOMY
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nyru [1092]. Tlockoasky PEP/PTS cucteMa MMeeT HM3KOE CPOJCTBO K ra-
JIaKTO3€, POCT UX Ha Cpelie C CojAepHKaHMEeM ranaktosbl MeHbiie 30 MM
(0,54%) Ob11 O4eHb MEUICHHBIM. YeThIpe U3 NATH IITAMMOB MOJIQHHOIO J1aK-
TOKOKKA TPaHCMOPTHPOBAIH TrajlakTo3y NnepMeasHoi cucteMoil. Bce u3yden-
Hble HITAMMbI JIAKTOKOKKOB, 32 HCKJIIOYEHHEM OAHOI0, COpaXXHBayu rajaakTo-
3y ¢ o0pa3oBaHMEM JIAKTaTOB, (JOPMHATOB, ALETATOB H ITHIOBOTO CIHPTA,
T. €. reTepoPEPMEHTATHBHBIM MyTEM.

Taxum oOpa3zoM, ramakro3a, obpasyeMas B Chipeé TEPMOQHIbLHBIM
CTPENTOKOKKOM, MOJIOYHOH M Go/irapckod nanoukaMH, NpH cOpaXXMBaHMH
JIaKTO3b! MOXKET OBITH MEIJIEHHO COPOKEeHa JIAKTOKOKKaMU 10CJie OKOHYaHHA
(depMeHTaLMH NaKTO3bl MO reTepodepMEHTATHBHOMY NMYTH. ANbTEPHATHBOH
3TOMY ABJAETCA cOpaXKuBaHue ranakTo3bl He3aKBaCOYHOH MHKpPOQIIOPOii.

Mera6onau3m UHTPATOB

B monoke B cpeaueM copepxurcs 0,16% IHMOHHOMR KHCIOTHI, YTO IPH-
mepHo B 30 pa3 HuxXe cofepikaHus 1akTo3bl. B cBexeM chipe 0OHapyxuBaeTcs
okoio 1,5 r/kr iurparo. [IpoaykTsl MeTabonn3Ma IHTPATOB MOJIOYHOKHMCIILI-
Mu Oaktepuamu — anauetwn 1 CO, — MrpalotT BaXKHYIO POjb B ChIPOAEIHH.
ApoMaT KHCIIOMONOYHBIX CHIPOB OOYCIIOBIIEH, IiaBHbIM 00pa3oM, AHALICTH-
JIOM; AMAUETHI TaKKe BXOAMT B YHC/IO apoMaToo0pa3yIOIUMX COEJHHCHHIl
TBEPABIX CHIPOB, XOTA POJb €I0 B TBEP/BIX ChIpax HHXE, YEM B KUCIIOMOJIOY-
HbIX. Y IJIEKHCIIbIi ra3, o6pasyeMblii MOJIOYHOKHCIILIMY OaKTEpHAMH U3 LUTpPa-
TOB M JIAKTO3b!, GOPMHDPYET PUCYHOK B ChIpax roJuianackoii rpynnsi. O6paso-
Baune CO, W3 LMTPaTOB MOXET LIPUHECTH M BpPEJd ChIPOIENMIO: BbI3BaTh
BCIUILIBAHME CTYCTKa IIPH MPOU3BOJACTBE chipa KoTTe Ik ¥ caMOKo/ B TBEPABIX
cbipax. B mocnenaHeM ciayuae (epMEHTALMA LMTPATOB HPOUCXOOHMT B KOHIIE
IIEPBOiA ¥ BO BTOPOii NOJIOBUHE CO3PEBaHUA B pe3y/bTate pasBUTUA Gaxrepuii
HE3aKBACOYHOTO MPOMCXONACHHMSA IIPH YCIOBMH, €CIH LUTPaTel HE ObLIM
cOpoxeHbl MUKPOGUIOpO#i 3aKBacky BO BpeMs BLIDAOOTKH H HA NEPBbIX 3Tanax
co3peBaHus. LIuTparsl He SBIAIOTCA HCTOYHUKAMH JHEPIHH [J1 MOJIOYHOKHC-
JbIX GakTepHii, 3a HCKIIOYEHNEM IHTEPOKOKKOB, II03TOMY OHH (pepMEHTHPYIOT-
€A TOJIbKO B IPUCYTCTBHY cOpaXKMBaeMBIX JIAKTOOAKTEPHAMH YTJIEBOJIOB.

B me30¢mIbHbIX 3aKBacKax Ui MPOU3BOACTBA TBEPILIX H KHCIOMOJIOY-
HBbIX ChIPOB LIMTPaThl COpaXKMBAIOT AUALICTHILHBIA JIAKTOKOKK H JIEHKOHOCTO-
Ku. U3 Gaxrepuii, pexo BKIOUaeMbIX B 3aKBaCKH, LIUTpaThl cOpaxusatoT Lbc.
plantarum, Lbc. casei, Lbc. fermentum [1203)]. B npon3soacTse ChbIpOB BaXKEH
He TOJILKO caM (akT cOpaknBaHus LMTPATOB, HO M JTAll, BO BpeMs KOTOPOro
3TO NPOUCXOAMT: MPH CIHIIKOM OBICTPOM COpaXKMBAHHMHK LIMTPATOB PUCYHOK B
Menkux celpax THna KocTpoMckoro Gyaer MenkuM, HeNpaBHIBHBIM M JKeE
LIENIEBHAHBIM; COpaXKMBaHHE LMTPATOB A0 (OPMOBAHHS ChIpa WIIM CIHLIKOM
M03/IHO MOXET NPHBECTH K OTCYTCTBUIO PUCYHKA HJIH CAMOKOIY.

IIporeonns

MounouyHokucnble GakTepHU HE MOI'YT CHHTE3HWpOBATh LiEblid pAX aMu-
HOKMCJIOT H ZOJDKHBI MOJIy4aTh UX K3 Cpelibl 0OHTaHUA B roTOBOM BuJe. Jlak-
TOKOKKM MMEIOT abCOMOTHYIO NOTPEOHOCTh HE MEHEE YEM B IUECTH AMMHO-
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KHCHOTax (INIyTaMHHOBOH, BalWHE, METHOHUHE, JieHuuHe, u3oneiiuuHe H
THCTHAHHE), 2 HEKOTOPHIE LITAMMBbI TAaKXe HYXJAIOTCA B (heHWIalaHUHE,
THpO3MHe, Nu3uHe U ananuHe [180, 610]. JleiixoHocToku HMelOT abcomoT-
Hble NOTPEOHOCTH B BalMHE M NIYTAMUHE, APYrHe aMUHOKHCIOTHI CTHMYJIH-
PYIOT pOCT JICHKOHOCTOKOB WIH HEOOXOAMMBI UL DPa3BUTHA OTIACJIBLHBIX
urramMMoB. TloTpeGHOCTH TepMOGHIBHOrO CTPENTOKOKKA B aMHUHOKHCIOTaX
CXOXH C MOTPEGHOCTAMH JIRKTOKOKKOB; TMOTPEeOHOCTH JlakroGauumur Gonee
CIIOXKHbIE, H OHU HEAOCTATOYHO M3y4EHEI.

Opranuueckuii a30T MOIOYHOKHCIIBIE GAKTEPHH MOTYT YCBaHBaTh B BH-
Ae CBOGOIHBIX aMHHOKHCIOT M HH3KOMOJIEKY/IAPHBIX 1IENTHAOB, COAepXkKa-
mux He Oolee ceMH aMMHOKHMCJIOTHBIX OCTATKOB C MOJEKYJIAPHOH Maccoii
meHee 1500, 11a nepeHoca KOTOPHIX yepe3 MeMOpaHbl MMEIOTCA CHUCTEMBI,
3aBucuMble OoT pH ¥ HyxXJatoluecs B SHAOTEHHbIX HCTOYHHUKAX JHEPTHH.

B cBeKeM MOJIOKE COAEPKHUTCS TaKOE KONHYECTBO CBOOOAHBIX aMHUHOKHUC-
JIOT ¥ HU3KOMOJIEKYJIAPHBIX MENTHAOB, KOTOPOE JOCTATOYHO V1A CHHTE3a He
Gonee 5—20% OGuomacchl JIAKTOKOKKOB OT YPOBHA, KOTOPOrO OHa JOCTHI4eT B
ceepHyTOM MMH Monoke (0,5 mr/mn cyxoro Beca, wiu 1,0-1,5 mupa. KOE/mn)
[180, 610]. [na Toro 4tobbl Npu pocTe B MONIOKE MONYYHTH HEJOCTAIOLIEE
KOJIMYECTBO JOCTYIHOIO U HHX OPTaHUYECKOTO a30Ta, JIAKTOKOKKH JOJK-
Hbl MIMETb IPOTEOMUTUYECKUE CUCTEMBI, KOTOPbIE TAKXKE MCIIOIb3YIOTCH HMU
s 6MocHHTE3a COGCTBEHHBIX OEJIKOB B KJI€TKaX.

JUna nosy4yeHMs MCTOYHUKOB a30Ta B JOCTYIHOH AiA HUX (opMe nak-
TOKOKKH HMEIOT 110/IHblH HabOp MPOTEONHTHYECKHX 3H3UMOB: OT NPOTEHHA3
I0 aMHHO-, Kapbokcu- ¥ aunentiias [180, 610]). Ha puc. 3.4 npuseneHs!
B3aMMOOTHOIUCHUA MEXKAY IIPOTCONHTHIECKUMH IH3UMAMU MOJIOYHOKHUCIIBIX
GaxTepuii ¥ TpaHCIOPTOM aMHUHOKHCIIOT ¥ IENTHAOB B X KieTkH [ 180].

HavanbHblii sTan pacHieIUleHHss Ka3e€WHOB NPOUCXOAMT INpPH YYacTHH
npotenHas. Jlna paciueruieHna O€NKOB M KPYIHBIX NENTHROB JIAKTOKOKKH
HMEIOT 4 IpOTEHHA3bl H [BE IENTHAA3bI C Y3KMM H WIHPOKUM CIHEKTPaMH Aeii-
CTBUA, JIOKAJIM30OBAHHALIC HA KJICTOYHOH CTEHKe HIM MmeMmOpaHe [437, 571, 609,
610]. IIpoTenHasbl TAKTOKOKKOB — METAILIOIH3UMBI, AKTHBHBIE B IPHCYTCTBHU
Ca [180]. Tonbko oaxa u3 4-X NPOTEHHA3 NPUCYTCTBYET Y BCEX LITAMMOB JIaK-
ToKOKKOB. HeonuHakoBbli Ha6op npoTenHas onpeaesseT HEOAUHAKOBLIE [PO-
TCONIMTHYCCKHE CBOHCTBA IUTAMMOB JlakToOakTepHii. [IpoTenHasbl HenpoyHo
CBA3aHBI C KJICTOYHON CTEHKOH U MOTYT BBLICIATLCA B Cpe/ly, BCIEACTBHE YETO
nakTo6aKTEpMU MOTYT paclierATh Gejaky BHe KIeTKH. Pacueniexnsle acco-
UMMPOBAHHBIMH € KICTOYHBIMM CTCHKAMH NPOTEHHAa3aMu Oelku B BHjE CBO-
GOMHBIX aMWHOKHMCIOT, AM- ¥ TPUNCNTUIOB, MOCTYNAIOT BHYTpb KIETKH.
BHytpu knetku umeercd HabGop SH3UMOB U paclLEIVICHHs [ENTUAOB IO
AMMHOKMCJIOT ¥ CHHTE3a COOCTBEHHbIX 6€/IKOB (QUNenTHAa3bl, TPHIENTHAA3bL,
aMHHONENTHAAa3bl, KapOokcunenTupaasbl, mnporeuHasbl). Ha nenruoasusiit
TPaHCHIOPT OKa3biBaeT Bnuanue pH cpenvi: uem Buime pH, Tem Huxe 3ddek-
THBHOCTB TPaHCIIOPTA, HAPUMED, AUNENTUAA NeHIMH-neiiuH [114].

Y naxroGaunin B pacuiervieHuy 6el1KoB OCHOBHYIO POJIb MIPalOT TaioKe
NpoTeHHa3bl, CBA3AHHBIE C KJIETO4YHBIMU CTeHKaMu [281, 610], Ho ux xonuye-



142 I7IABA 3

CTBO MEHbIlIE, a JUANa3oH JEHCTBUS, BO3MOXHO, yXe, YeM Y JIAKTOKOKKOB.
Tak, y Gonrapckoii Manoyky TONLKO OAHA NPOTEHHA3a, KOTopas CBA3aHa C Kile-
TOYHO#H CTEHKOi U IPOSBIAET BLICOKYIO aKTHBHOCTS IpH 45-50° C m pH 5,2-5,8
[32]. 3ot AMana3oH He COBMAJAET C YCJIOBUAMH BbIPAGOTKH CHIPOB B ChHIPHOH
BaHHE. AKTHBHOCTb NpPOTEHHA3, CBA3aHHBIX C KJIETOUHBIMU CTEHKaMH Me30-
¢GHUNBHBIX TaKTOGALMILL, B GONBLIOH CTENEHH 3aBHCHUT OT lwTamMma [281].

Mpoveuts!
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Puc. 3.4. BzaumoomHoueHus mexcoy npomeosumu4eckumu cucmemamu u
nepeHOoCoM 8 K1emKu aMUHOKUCTON! U nenmuoo8 Y MONOYHOKUCTYIX
b6axmepuii [180]

VY neikOHOCTOKOB NPOTEHHA3HasA AKTHBHOCTH KJIETOYHBIX CTEHOK OYEHb
HM3Kast, BO3MOXKHO, Y HMUX BOOOLIE OTCYTCTBYIOT IPOTEHHa3bl, aCCOLIUMPO-
BaHHBIC C KJAETOUHOMH cTeHKoi [687].

Jia cuHTe3a COOCTBEHHBIX MPOTEONHTHYECKHX JHIMMOB JIAKTOKOKKAM
HYXHBI 3K30T€HHbIe aMMHOKHCIIOThI, N03TOMY OHH HAYHHAIOT CHHTE3 CIYCTA
2-3 reHepaliy NOCJIE BHECEHHUSA B MOJOKO, KOTJIa YHCJICHHOCTD MOMYJIALHH
nocturHet 8—-16% OT MakCMMalnbHO BO3MOXHOIO YPOBHSA B MOJIOKE IIPH He-
koutponupyemoM pH [610, 1519). Takum oGpa3zoM, ons HopmanvHO20 pas-
eumuA 1AKMOKOKKO8 8 MONOKe 0onJcer Bbimb CMapmosblil 3anac HU3KOMO-
JIEKYAAPHBIX AMUHOKUCIOM U HUZKOMOAEKYIAPHBIX RENMUO0S.

Fensl, ynpasndioue CHHTE30M NPOTEUHA3 ¥ MENTUAA3, JIOKANM3OBaH-
HbIX B KJIETOYHBIX CTEHKaX, pacloNOMXeHbl Ha IUIa3MHZAAX, B TO BpeMs Kak
CHHTE3 BHYTPMIJIETOYHBIX MPOTEONUTHYECKUX DH3UMOB KOAHPYETCA XPOMO-
comuoii JHK. B nonynsuuy NakTOKOKKOB BCErJa MMEIOTCA CHOHTAHHBIC
MYTaHTbl, KOTOPbIC NIOTEPAIN IL1a3MHMIbI, KOAHPYIOLIHE CHHTE3 IPOTEHHA3, H
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M03TOMY HECNOCOOHbIE K PACLIEILIEHHIO NpoTenHoB (Prt BapuanTst) [1396].
O6paboTka akpudnaBuHoM, Bbiaepxka npu 39-40° C, ronomaHHe KIETOK
IIPUBOJAT K NOTEPE KJIETKaMH IUIa3MHJ, KOAUPYIMX CHHTE3 NpPOTEHHa3, ac-
COMHUPOBAHHBLIX C KIIETOYHOH CTEHKOH MM MeMOpaHOH, W NPEBPAIICHUIO
Prt" wrammoB B Prt BapuaHTbl, HE 3aTParMBalOLEMy aKTHBHOCTL BHYTPH-
KIETOYHBIX [IPOTEOIHTHYECKHMX IH3MMOB [825, 1396].

CywectByor cTabWibHbleé B MOJIOKe Prt miTaMMbl JJAKTOKOKKOB, 4TO
MOXeT ObITb 00YCIIOBIIEHO HaIMYMEM B MX KJETKaX IUIa3MHJ, NMEIOIIHUX Io-
MOJIOTM4HbIE YYACTKH M CXOHHBI MEXaHH3M pPEIUIMKAUUH C IUIa3MHAAMH,
KOJAMPYIOLUMMH CHUHTE3 MPOTEHHA3, aCCOLMUPOBAHHBIX C KICTOYHBIMU CTEH-
KaMH M MeMOpaHaMH, YTO JeNaeT HEBO3MOXHbIM ORHOBPEMEHHOE MPHCYTCT-
BHE 3THX MJIa3MKA B KieTkax (Bopobsesa, Jlanuna, 1988).

Prt BapuaHTbl MOJIOYHOKHMCILIX OaKTEPHUIl IIOX0O PACTYT B MOJIOKE, €c-
1K ero He o0OraTHTb JOCTYIHBIMHU /A JIAKTOKOKKOB MCTOMHHMKAMH a30Ta.
ITocne Beipanyisanus B 06e3kupenHoM Mmooke npu 22° C B TeueHue 16 4
6uomacca Prt BapuaHTa CIMBOYHOIO JIAKTOKOKKAa coctaBmia 17-21% ot
6uomacchl poautesnsckoro Prt’ wramma, a BpeMs ero reHepauuu BO3pocio B
3,5 pasa [627]. O6b14HO, YeM Bhlllle NPOTEHHA3HAsA aKTHBHOCTD JIAKTOKOKKOB,
TeM ObICTPEE OHH PacTyT B MOJIOKE, HO HMEIOTCA Prt  BapHaHThI ¢ JOCTATOY-
HO BBICOKOH CKOpPOCTBIO POCTa B MOJIOKE, YTO MOXHO OOBACHUTH GHICTPHIM
4BTONHU30M MX KJIETOK C BhICBOOOXIEHUEM BHYTPHUKIETOYHLIX 3H3UMOB, Cpe-
2 KOTOPBIX €CTh MpoTeHHa3sl [627].

MeieHHO pacTylHe B MOJOKE INTAMMBI M BHIbI MOJIOYHOKHUCJIBIX ak-
TepHii AKTHBM3HPYIOTCH B NPUCYTCTBHH MOJIOKOCBEPTBIBAIOLIMX 3H3MMOB,
KOTOpBIE HE BJIHAIOT Ha CKOPOCTh Pa3BUTHA OBICTPO PACTYIUHX KYILTYp
[1304]. HekoTopsle wITaMMBI TEPMOGWILHOTO CTPENTOKOKKA PaCILEIIAIOT
Ka3eMH TOJNBKO B NMPUCYTCTBHM MOJIOKOCBEPTHIBAIOIIMX 3H3UMOB MM IPH-
POHBIX MpOTeHHa3 Mosioka [698]. DTo cBHAETENLCTBYET O TOM, YTO HM3Kas
MpoTeMHa3Has aKTHBHOCTh ABJIAETCA OAHOM U3 MPHYHH IUIOXOrO POCTa B MO-
JIOKE TaK Ha3bIBAEMBIX «MEATIEHHBIX» LITAMMOB.

IpoTenHasHas aKTHBHOCTh JAKTOKOKKOB M JIAKTOOZLMII B 3HAYHTENb-
HOii CTETIEHH 3aBUCAT OT LITAMMAa M BH/IA, [IENTHAA3HaA W aMUHOIENTHAA3HAsA —
BbliLie Y JIAKTOOALWN1, Y KOTOPbIX 60JIee aKTHBHBI BHYTPUKIIETOYHBIE NIENTH-
nassl U amuHonernTuaassl [610]. 80-90% wmramMMoB TepMOGHUABHBIX JTaKTO-
Gauumi, B oCHOBHOM Lbc. helveticus, a Taxxe 60nrapckoil ¥ MOJOYHBIX Ma-
no4ex, Lbc. fermentum, BblieNEHHBIE H3 CHIBOPOTOYHBIX 3aKBAaCOK I MpO-
M3BOACTBA UTAJbAHCKMX KPYIHbLIX CHIPOB, ObUTH BOOOILE HEAKTHBHBI IO OT-
HOLIEHHUIO K Ka3E€UHY, NP COXPAHEHHH AKTUBHOCTH BHYTPHKJIECTOYHBIX 3H-
3umoB [104]. TTo-BHaMMOMY, 3TO CBA3AHO C MX ajaNTaUMel K NOJCHLIPHOM
CBIBOPOTKE, B KOTOPO# BCErza €CTh NPOAYKTh! PACIUEIUICHUS KA3€HHA, WIM C
norepell KOAMPYIOLIMX CHHTE3 IPOTEMHA3 U1a3MHI BO BpeMs BbLICPKKH
CHIBOPOTKHM IPH JIOCTaTOYHO BBHICOKHUX TeMmneparypax (A1d npeaynpexaeHus
pocTa Me30()HIIOB), KOTOPYIO [IPOBOASAT NEPEA UCIIOJNb30BaHHEM B KaYecTBE
3akBackd. O LIMPOKOH pacHpOCTPaHEHHOCTH B MOJOKe witammoB Lbc. hel-
veticus ¢ HU3KOH CKOPOCTbIO KHCIOTOOOPa3OBaHHA U Ka3€ONUTHYECKOH ak-
THBHOCTBIO CBUAETENBCTBYIOT OnbiThl Tep-Kazapeana [1692].
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N3 59 mrrammoB MezodmibHbIX Naxrtobampwul (B OCHOBHOM Lbc. casei n
Lbc. plantarum), BeIAENEHHbIX U3 TBEPABIX ChIPOB, TONBLKO OAMH WTaMM Lbc. ca-
sei obmajgan JOCTaTOYHO BBICOKOH IIPOTEONMTHYECKOH akTHBHOCTBIO [1705].
Ioneckue yueHble Taloke YCTAaHOBIIH OoJiee BbICOKYIO 8KTHBHOCTb aCCOLIHHPO-
BAHHLIX C KJIETOYHBIMH CTEHKaMH IMPOTEHHA3 JIAKTOKOKKOB IO CPaBHEHHIO C
COOTBETCTBYIOLIMMY IpoTenHa3aMH Lbc. casei [1211]. B coBMeCTHBIX Ky/bTy-
Pax MPOTEOTUTHYECKHUE CUCTEMBI IAKTOKOKKOB U JIAKTOOALLT AONOMHAIOT APYT
JpYTa, 4TO BEJET K B3aHMHOMY CTUMYJIMPOBaHHIO POCTA J1aKTOKOKKOB H JIAKTO-
6aumnn. Tak, ckopocTb 00pa3oBaHHs CBOGOAHBIX AMHHOKHUCIOT B COBMECTHBIX
KynbTypax Lbc. casei 1 MOJIOYHOTO JAKTOKOKKA IO CPaBHEHHMIO C YHCTHIMH
KyJIbTYpaMM BO3pOcCiia [IOYTH B JBa pa3a, a KOJIUYECTBO XKH3HECTIOCOOHBIX KJe-
TOK B IEPHOJ MAKCUMYMa YBEIHYIIOCH PUMEPHO B TpU pasa [1564].

Ilposepka 100 1TAMMOB CIHMBOYHOIO JIAKTOKOKKZ C Pa3IMYHBIMH ILIA3-
MUHBIMU [IPOGIIIAMHU, BbIRENEHHBIX U3 ABYX 3aKBacOK, NoKa3aa, 4o 20 u 28%
M3 HUX pacLIeIULUIM S-Ka3eHH, HY OIHH HE paclleIulsul a-KaseuH {351]; B onbl-
Tax Exerkate TOJIBKO OAUH IUTAMM CIMBOYHOIO JIAKTOKOKKA aTAKOBAN (-KA3CHH
[437]. AccounupoBaHHbIE C KIETOYHON CTEHKOM IMPOTEHHA3BI JJAKTOKOKKOB ACiH-
CTBYIOT, o JaHHbIM Geis et al. (1985), Tonbko Ha f-kxasens [180]; no apyrum
JaHHBIM, OHM MOTYT aTakoBaTh H @-Ka3eHH, HO C MeHbLUeH ckopocrsio [1134,
1370]. B ceipax OHM aTaKyioT NEpPBHYHbIE MPOAYKTHI PACIUCIUVIEHHS O-KA3CHHA
MOJIOKOCBEpTHIBaOIIMMU dH3uMamu [1134]. Duponentuaa3a AMALETWILHOTO
JIAKTOKOKKA JICCTBYET Ha o s-Ka3€HH, HO HE Ha ChIBOPOTO4HbIe Oenku [610].

TIpoTrenHass! Jakrobauuin QeiCTBYIOT Ha d-, -, #6-Ka3E€HHLI, a TAKKe
Ha ceiBopoTouHble Genxu [610]. CneunduyHocTh NaKTOOALMILI MO OTHOLUE-
HMIO K THITy Ka3eHHa 3aBuCHUT OT witaMma. B onnitax El-Soda & Desmazeaud
Lbc. helveticus ne rRapONNU30Bal S-Ka3eHH U TOJNBKO YaCTHYHO T'HIPOJIH30-
BaJl @-Ka3euH, MOJIOUHas ¥ Oonrapckas najoyka TMApOJIH30Baid oba THna
KaszenHa [287]. BeineneHHble ApyruMH aBTOpaMy H3 ChIBOPOTOUHBIX 3aKBa-
COK JUlf NIPOM3BOACTBA Chipa ['paHa NPOTEONUTHYECKH AKTHBHLIC LITAMMBI
Lbc. helveticus GvICTPO rUAPONH30BAIM BeCh a- M OoblIy0 uyacTh f-Ka-
3€HHOB, a MOJIOYHaA Nano4Ka PaclIEIUIAIa TONbKO f-Ka3enH; Lbc. casei, Gon-
rapckasd najgodka ¥ 4acTb INTaMMmoB Lbc. helveticus, xoTopble yTpaTHiH
mnasmuay 3,5 M la, o6naganu Tonsko cnabsiM aeiicTBueM Ha kaszeuH [698,
744]. TepModHUNBHBIIH CTPENTOKOKK aTaKkyeT f- U J6-Ka3eHHb! [239].

Iporeonus noa AecTBHEM MOJIOYHOKHCIILIX GaKTepHit UTpaeT rPOMAIHYI0
ponb B GOPMHPOBAHUH OPraHONENTHYECKHX MOKA3aTeNeH TBEPABbIX ChIpOB. Tak,
cuip Yennep, BuIpaboTanHeli ¢ Prt MyTaHTOM CIIMBOYHOIO JIAKTOKOKKA, MMEN
3HAYUTEBHO MEHEE BLIPKEHHbIH CHIPHBIH BKYC 110 CPaBHEHHIO C KOHTPOJBHBIM
CLIPOM, BbIpabOTaHHBIM Ha OOBIYHOM IIPOMBILLIEHHO 3akBacke [303, 789].

JIumoan3s
JIMnonuTHYECKas AKTHBHOCTh MOJOYHOKHCIBIX OakTepuii HAacTONBKO
HM3Kasd, YTO HA Hee He CTOMJIO Obl ofpaluaTh BHMMaHue, ecny Obl He Bax-

HOCTb IMMONN3a B (GOPMUPOBAHHH OPTaHONENTHYECKHX NOKA3aTeNeH CLIPOB.
B GoMBIIMHCTBE CHIPOB PacHIEIUIAETCA TONBKO OYeHb HebGonbllas nons Mo-
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JIOYHOT'O XXHPa, HO MPOAYKThI JHIIONU3A UIPAIOT BEAYILYIO poib B GopMHUpO-
BaHMH BKYCa M apoMara ChIpOB, IOTOMY 4YTO OHM 00/aJal0T HM3KHM BKYCO-
BbIM noporoM. Chbips! U3 06€3KUPEHHOTO MOJIOKA He IIPHOGPETAIOT CHIPHOro
BKyCa M apoMara, a Yy HM3KOXHPHBIX ChIPOB BKYC BCETJa MEHee BLIPaXKEH,
4yeM y NOJHOXHPHBIX [859]. B cBere 3TOro BaKHO BBIACHHTH y4acTUE MO-
JOYHOKHCIIBIX 6akTepuil B TpaHchopMaLny NHIMIOB BO BKYCOBble H apoMa-
THYECKHUE COEAMHEHUA TBEPABIX ChIPOB (B NPOM3BOACTBE MATKUX ChIPOB IPH-
HHMaeT y4acTue MMKpodiopa ¢ ropa3no 6osiee BbICOKOH JTHUMOJNTHYECKOM
AKTUBHOCTBIO, YEM JIHMOIMTHYECKA aKTHBHOCTh JIAKTOOAKTEpHii, a B KUCIIO-
MOJIOYHBIX ChIPaX JIMIIOJIH3 HE HIPAET POJIH).

JlunonuTHyeckas aKTUBHOCTb MOJIOYHOKHUC/IBIX U HPOMUOHOBOKHMCIIBIX
Gaxrepuii nokasana B Tabn. 3.1. JIMMONMTHYECKYIO0 aKTHBHOCTb MOJOYHOKHC-
Jbix 6aKTepuil B 3TOM OMNbITE OLICHUBAIH NO IIPHPOCTY COREPXKAHUA CBOOOAHAIX
xupHbIx kucnot (CXKK) B uenbHOM CTEPUIEHOM MOJIOKE MOCHIE CEMUIHEBHOTO
KyIbTHUBMPOBAHUA [IPH ONTHMAIBHOH TeMmeparype i POCTa H3y4aeMoro
urramma: yBenHuenue cogepxanna CIKK sa 4% u BblLIE CBUIETENHCTBOBAJIO O
BrIcOKOH, Ha 2,0-2,5% — o cpenHeii U Ha 1,5% — 0 HH3KOH JHITONMTUYECKOIH
aKTMBHOCTH LUTaMMa. JIMNOIHTHYECKYIO aKTUBHOCTh NPONMOHOBOKUC/BIX GaK-
Tepuii onpenensny An(pQGY3HOHHEIM METOLOM, BLIPAIIMBAs HCILITYEMYIO
KyIbTYPY B MHIMKATOPHOi cpeae cneayouero cocrasa: 30 r nerrrosa, 20 mu
40 %-Ho# mMono4Ho# cpeapl, 10 Mn ApoxoKeBOro aBToaM3arTa Ha 1 1 Bogonpo-
BoAHO# Boxkl, 1,2% arapa u 1% tBHHa 40 xak cybcrpata, pH cpeanl 7,0. Ilep-
BOHAYANbHO M3y4aeMblil [ITaMM BbIPALMBAIA aHadpOOHO B TeYeHHE 3 CYT B
KHAKOH Cpeie yKa3aHHOro cocTaBa, Ho Oe3 arapa U TBHHa, M BHOCHWIH B TyHKH
Ha MHAMKATOPHYIO CPEAy, NIOCEBE! BbIPALIMBAIHM B aHAIPOCTATE B TEUEHUE
10 cyr, 3aTem BbLAEpxkHUBaIK 3—4 CYT NPU KOMHATHOH Temnepatype. O iunonu-
THYECKOH aKTUBHOCTH CYIWIH MO LUMPHHE 30HBI TIOMYTHEHHA BOKDYT JIYHOK,
ofpa3yemoii KPHCTAaIUIAMH >KHPHBIX KHCJIOT, BbICBOOOXKAAEMBIX IIPH THAPOJIN3E
TBHHA: 1-3 MM — Hu3Kas; 4—7 MM — cpeinas u Gomee 7 MM — Bbicokas [1710].

3.1. Tunonumuueckas akmueHoCms MONOYHOKUCTIBIX
u nponuonogoxucnsix 6axkmepuii (1710]

Bua Gaxrepuii Bcero K?’nuqecmo INTAMMOB C AKTHBHOCTEIO: _
Hyn€Boil caaboil cpeaneit BLICOKO#
Lactococcus 37 9 (24%) 21 (57%) 5 (13,5%) 2 (5,4%)
Lc. diacetylactis 14 0 2(14,3%) | 5(35,7%) 7 (50%)
Str. thermophilus 26 2(7,7%) | 11(42,3%) | 8(30.8%) | 5(19,2%)
Lbe. helveticus 13 1(7,7%) 1 (7,7%) 5(38,5%) | 6(46,2%)
Lbc. lactis 3 0 1(33,3%) 1(33.3%) | 1(33.3%)
Prb. shermanii 17 1 (5,9%) 1(5,9%) 4(23,5%) | 11(64,7%)
Prb. freudenreichii 7 4 (57,1%) 1 (14,3%) 1(14,3%) 1(14,3%)
Prb. jensenii 5 5 (100%) 0 0 0
Prb. technicum 3 2 (66,6%) 0 0 1(33,4%)
Prb. pentosaceum 1 1 (100%) 0 0 0
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W3 MonouHOKHCHbLIX OakTepuii Haubolee 4acTO IITAMMBI C BLICOKOMH
JIMIIOIHTHYECKOH aKTHBHOCTBIO BCTPEYANHMCh Y AHALETHILHOIO NAKTOKOKKA
U wBeinapckoii nanouxu (Lbc. helveticus), 13 NporMoOHOBOKHCIIbIX OaxTepuit
MaKCHMAaJILHOH JIMNIONMTUYECKOH aKTUBHOCTBIO o6nanany wrammsl Prb. sher-
manii. BBICOKO# JIHIIOIMTHYECKOH aKTHBHOCTBIO 00J1aJal0T TaKikKe JIEHKOHO-
crokd [947]. Takum 0Gpa3oM, MOJOYHOKHCIbIE H MPOMMOHOBOKHUCILIE Gak-
TEpHH 001aAI0T ONPEAEICHHOMN JIMNOIHTHYECKOH aKTHBHOCTBIO B MOJIOKE H
[MTATEIbHBIX CPEAax, KOTOpas 3aBUCHT OT MX BHJa M IITaMMa.

JIMNOIUTHYECKaA aKTUBHOCTH MHUKPO(IOPH! 3aKBAaCOK NPOSABUIACH U B
chipax. B ceipax, BIpabOTaHHBIX B 4CENTUYECKOH BaHHE C NMPUMEHEHHEM
3akBacky, copepxanne CXK B Tpu pasa npebilanoe UX COAECPKAHHUE B Chl-
pax, BbipabaTbiBacMblix Oe3 3akBacku. Hu3kas ynaensHasd IMOONHTHYECKasA
aKTMBHOCTb MOJIOYHOKHUCIBIX OaKTepHil B ONPERENECHHOH CTENEHM KOMIICH-
cupyerca GOJbIIMM MX KOJMYECTBOM B ChIpax M UIMTENbHBIM KOHTAKTOM C
cybcTpaToM BO BpeMs CO3pEBaHHS.

BuoBble M IUITAMMOBLIE Pa3IMYHs MOJIOYHOKUC/IBIX H IIPOIIHMOHOBOKHC-
nbIX GaKkTepuii MO3BONWIM CO3[aTh 3aKBACKHM JUIA mpousBoicTBa CoBerckoro
Chbipa C BBICOKOH M HHM3KOH JIMIIONMTHYECKOH aKTHBHOCTbIO. B 3penoM chipe,
BbipabOTAHHOM HA 3aKBackax C BBICOKO JIMIIOJIMTUYECKO# aKTHBHOCTbIO, KO-
JIMYECTBO CBOOOAHBIX MUPHBIX KHCIOT (12,22% oT 0o6LIEro KOJIHYECTBA XKHp-
HbIX KMCIIOT) ObLIO B 1,5 pa3a Bhiilte, 4eM B ChIpax C 3aKBACKaMM U3 LITAMMOB C
HU3KO# IMNOMTHYECKO#H aKTUBHOCTBIO; ChIPb! IEPBOr0 BapHaHTa uMemH Gonee
BbIpaX€HHbIH ChIPHBIH BKYC M JydLIyi0 KOHCHUCTeHIwIO. IlltamMmbl Mono4HO-
KHUCIBIX GaKTepHii C BbICOKOIA JIMIIOIMTHYECKOH aKTHBHOCTbIO 00najatoT Gonee
BBICOKO# KHCIIOTOOGpasylowieit M POTEOIMTHYECKOH akTUBHOCTHIO [1220).

HITaMMBI MOJIOUHOKHCIIBIX U IIPONMMOHOBOKHCILIX OaKTepuii OTNHYaIOT-
€A He TOJNBKO MO CKOPOCTH TMAPONM3a JIUIUAOB, HO U MO CHEKTPY BhICBOGO-
KaaeMbIX JKHPHBIX kucnoT [1236). Bonee Bhicokoe kayectBo umen Coser-
CKHii ChIp, BoipaboTaHHBIH Ha 3aKBackax ¢ Hanboyee BHICOKHM OTHOLICHHEM
HEHACHIIEHHbIX K HACBILIEHHBIM CBOOOJHBIM JXHPHBIM KHCIIOTaM, BHICBOGO-
KJaeMbIM IIPH JIMIIOIHU3E.

BaxTepuanbHble 3aKBaCKM VI Chipoienus obGmanaioT QocdonunasHoi
AKTHMBHOCTbIO, OCOOEHHO MO OTHOWIEHHIO K (ochaTUAUNITAHONAMHHY H
docharummnxonuny [1712]. 3aksacku ¢ Bricokoii dpocdomunasHoii akTHBHO-
CThIO, B OTIMYHE OT 3aKBACOK C BBICOKOH JIMNOIMTHYECKOH AKTHBHOCTBIO,
YXYALIAIOT Ka4ecTBO Chipa.

Kpaiine xenarenbHo, 4TOObI JIMIIONHU3 B ChIpaX, KpOME CHELM(HUYECKHX
BHAOB, HAIIPHMED, BHIPa0aTHIBAEMBIX C YYaCTHEM IUIECHEBBIX IpHOOB Hiu
9K30r€HHBIX /MMa3, MPOXOJHI MO BO3ACHCTBHEM TOJBKO MOJOYHOKHMCIBIX
Gakrepuii, 061a1a10INX HU3KOH JIMIONUTHYECKOH aKTHBHOCTBIO IO CPaBHE-
HMIO C MpEACTaBUTEIAMH APYTMX POAOB, OTOMY YTO CJMILKOM AKTHBHBIA
JIMIIOIA3 NPHBOAMT K NOSABJICHUIO pa3HOOOpa3HbIX ITOPOKOB ChIpa, H MPEXAE
BCero nmporopkioro Bkyca. Huskoe conepikanue CBOGOIHBIX HHUPHBIX KMCIOT
06yCI0BIHBaET HEBBIPAXKEHHBIA CHIPHBIH BKYC.

Bonee noapo6Ho GHoTpaHC(HOpMALHA KOMIOHEHTOB MOJIOKa B ChIpe H3-
noxena sri. 11.
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Hurn6upoBaHue H NoJaBJIeHHe POCTAa NOCTOPOHKElH MHKpohaopsI

MostouHokHcnblE GaKTEPUH UTPAIOT BEAYILYIO POJIb B MOAABAECHUH WIH
HHIMOMpOBaHMK POCTa TEXHHYECKH BPENHOH M NATOreHHOH MUKPOQIOpHL
AnTnGaxtepuanbHble (aKkTOpbl MOJOYHOKMUCHABIX OGakTepuii MOXHO pa3sge-
JUTh HAa JBE rpynmnsl: HecneuuduyeckHe u cneuupUyYecKHe, NEPeYCHb UX
npuBefeH B Tabu. 3.2.

3.2. Aumumuxpobuansuvie paxmopot monounokucavix 6axmepuii [397]

Wnrubupyvionine ¢pakropsl CneKTp aKTHBHOCTH B ChIpax
1. Hecneuudnueckne
1.1. Oprannyeckne Kucnotsl, pH BonbIHHCTBO BpeaHbIX 6akrepuii
1.2. Cosnanune aHadpoOHBIX ycioBHii  |O6nurarTHsie a3po6sl # (paKyIsTaTHBHEIE
aHa3poOkL
1.3. KoHKypeHUHA 3a 1aKTO3y CaxaposHTHUYeCKHe OaKTepHH
2. Cneunduriecke
2.1. bakTepHOLHHbI JIaKTOKOKKH, JIaKTOGAIMILIBL,

SHTepoOaKTepHH, CTaQHIOKOKKH,
KJIOCTPHAKH, ICHXPOTPOdHI H RP.

2.2. Husun Kioctpuany, craQuiokokkH,
CMOPOBLIE aHAPOOLI
2.3. H,0, u apyrue TOKCH4HBIE Kioctpuaus, cradHIoOKOKKH,
pamukansl O, MHKPOKOKKH, ICHXPOTPO(BI

N3 Hecneunduuecknx ¢akTopoB oOpa3oBaHHEe OpPraHHMYECKMX KUCIOT,
camxkenue pH u GpicTpoe McnoNb30BaHHE MCTOYHHUKOB JHEPruM, Hamboiee
HOCTYTIHBIX Ut GONBIIMHCTBA BPEJHBIX A CHIPOAENHA MUKPOOPTaHU3MOB,
HENMOCPEACTBEHHO CBA3AaHO CO COpaXKMBaHHEM MONOYHOKHCILIMY O3KTEPHAMH
1aKTO3bl. BONBIIHHCTBO BpPERHBIX JUIA ChipoAeiaud GakTepuil He pacTeT IpH
pH KHCIIOMOJIOYHEIX CHLIPOB, HO PAacTeT B MHTATENbHBIX CpeJax Mpu 3Haye-
Huax pH, xapakTepHbix 1A TBEpABIX ChIMYXHBIX CbipoB (5,0-5,5). Oanako B
ceipax pH cHuxaercs B pe3yinbTaTe 06pa3oBaHMs MOJIOHHOKHMCIBIMU Oakre-
PHAMH MOJIOYHOH M YKCYCHOHM KMCHOT, 8 HHrHOMpylolee AeiCTBUE OpraHH-
YeCKHX KHMCJIOT HaMHOTO BbIllI€, Y4€M HEOpraHuveckux. Momo4Has KHMCIOTa,
HampuMep, HHrHOUpyeT pa3BUTHE KuleuHO# nanouku npu pH 5,1 B Takoii ke
CTEIEHH, KaK co/ldRas KucjoTa npu pH 4.5 [24]. [lo MHeHuI0 HEKOTOPBIX aB-
TOPOB, [IPOUCXOAHT 3TO NOTOMY, YTO OPraHH4ECKHE KHUCIIOTHl, B OTIHYHE OT
HEOPTraHM4ECKHMX, NMPOHHKAIOT BHYTPh GakTepuanbHOH KIETKH, BbI3bIBasA He-
o0bpaTumble u3MeHeHus 1uTOmIasmel [912]. Kpome TOro, MHHUManbLHbIE 3Ha-
yenusa pH ans pocta MUKpOOpPraHHM3MOB OTIPEAEIIAIOT NIPH NPOYHX ONTHMANb-
HBIX YCIIOBHSX, @ B ChIpax M Jpyrue daktopsl, ocobeHHo comepxanue O; u
TEMNEpaTypa, JaleKH OT ONTHMANBHBIX 3HauYeHuil 1A pocra GONBLIMHCTBA
IpeacTaBHTeENEi MATOreHHBIX M TEXHHYECKH BPEHBIX MUKPOOPraHU3MOB.

JIakTOKOKKH M JIaKTOOAaLM/WNBI OBICTPO CBA3LIBAIOT GOJNBILYI0 YacTh
PacTBOPEHHOTO B MOJIOKE H BOXHO# (hasze cChipa KUCIOPOAA, CHHXKASA PEAOKC-
noreHuuan B ceipe Ao — (140-150) MB, TeM caMuIM Jenal0T HEBOIMOXKHBIM
POCT B CHIDHOH Macce 06aUTaTHBIX a3p06GOB U CHUILHO OTPAaHHYMBAIOT POCT
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(dakynaeTaTUBHEIX aHa’poOoB [363, 1015, 1576). Coueranne aHa3pOGHBIX
YC/IOBHI M OTCYTCTBHS YIJIEBOJIOB NOJABISET POCT MHOTHX (paKy/IbTATUBHBIX
aHa3poboB, KOTOpPhIE B OTCYTCTBHE KuCIopola obianaloT aGconoTHol mo-
TpeOGHOCTHIO B YTeBO/aX.

Cneunduyeckuii aHTaroHU3M MOJIOYHOKHC/IBIX 6aKTEpHit 110 OTHOLLEHHIO
K TEXHHYECKH BpeIHOH MUKPO(IOpE Chipa OYEHb BKEH B TEX CIy4asX, KOTJa
COBOKYIHOCTh HECTICLIM(HUYECKHMX AHTATOHHCTHYECKHX (PAKTOPOB HENOCTATOY-
Ha JUIA NOJIaBJeHUs ee PasBUTHA B ChIpaX. KOHKPETHBIM NPHMEPOM ABIAIOTCA
Mac/SHOKHUC/IbIE GaKTepHH, KOTOpble He HYXAAIOTCA /Ul POCTa B CHIpE HH B
J1akTo3e (OHM MONYYalOT SHEPTHIO B ChIPax 3a cYeT COpaKMBAHUA JIAKTATOB), HU
B KHCJIOpOAIE M CpaBHHMTENbHO ycToiuuBbl K pH. Illnpokoe npoMbILUIEHHOE
MpPUMEHEHUE B CHIPOJENIMH HALLTA MONOYHOKHMCIBIE MANoykH, obpasyioumue
JOCTATOYHOE KOJIMYECTBO NEPEKHCH BOAOPOAA UM HHTHOHPOBaHHA pOCTa B
ChIpax MacCJSHOKMCIbIX OakTepuii 6e3 yrHeTeHHs pocTa JAKTOKOKKoB [1295].
Ecmu creneHb HecreuMbH3IECKOro aHTarOHM3Ma ONpEAENIeTcs B OCHOBHOM
BHJIOBO# NPHUHAUIEKHOCTBIO MOJOYHOKHCIBIX OakTepuit, To cneuuduueckui
AHTArOHH3M 3aBUCHUT CNaBHBIM 00pa3’oM OT HHIMBUIYANBHBIX OCOOCHHOCTEH
mrraMMoB. Kak npaBuio, IITaMMbl ¢ HH3KOH CKOPOCTBIO KMCIOTOOGpa3oBaHusA
o6nanator Gonee BIPaKEHHBIM CHELM(PUYESCKHM aHTarOHH3MOM.

3.2.4. J1aKTOKOKKU

JlakTOKOKKH (IO CTapoii HOMEHKNaType Me30(hUIBHEE MOJOYHOKHCIBIE
CTPENTOKOKKH) SBJIAIOTCA OCHOBHBIMH NpPEACTaBUTENAMH HEOOXOAMMOH MMK-
podiops! uid GONBLIMHCTBA CHIPOB 32 HCKJIIOYEHUEM TBEPABIX ChIPOB C BBICO-
KHMM H cpenHumu TeMrepatypamu 11 HarpesaHus. OnbITeI 0 BbIpabOTKE Chi-
POB M3 ACENTHYECKH MONYYEHHOTO MOJOKA B aCENTHYECKUX BAHHAX, MPENO-
XpaHSIOIHMX ChIp BO BpeMA BhIpabOTKH OT 3arpA3HEHMA NOCTOPOHHEH MHKpO-
¢nopoii, nokasanu, YTo 1AKMOKOKKU AGIAIOMCS HEOBX0OUMOU U 00CMAMOYHO
MUKporopoil ona npou3eoocmea coipo@ ¢ Huskumu memnepamypamu Il na-
2pesanus [331, 561, 1743). OHu ABNAIOTCS SAMHCTBEHHOM MUKpodIIOpoi, yua-
CIBYIOILEH B IPOU3BOACTBE GOJILIIMHCTBA KHCIOMOJIOYHBIX CHIPOB.

B 9-oM usnanuu onpenenutena Gaxrepuit Bepmxu poa Lactococcus
Bxoaut B rpynny 17 «['pamnonokurensHble KOKku». JuddepeHrmansHie
IOpH3HAKH poza: $aKyIbTaTHBHBIE aHadpoObl, MeTabonN3M OGPORMILHOTO TH-
nma, cOpaxuBaloT yrneBoabl ¢ obpa3oBaHueM B OCHOBHOM L.(+)-MonouHoi
Kucnotsl Oe3 BuniieneHus rasa, pactyrt npu 10° C, ne pacryr npu 45°C u B
npucyrcTBun 6,5% NaCl [1552]. JIakTOKOKKH ABIAKTCA Me30(UILHRIMH
romodepMeHTaTHBHbIMH Oaktepuamu. Tunosoit Bun Lactococcus lactis umeer
Tpu nopBupa: Lactococcus lactis subsp. lactis, Lactococcus lactis subsp.
cremoris U Lactococcus lactis subsp. diacetylactis (a8 kpaTkocTd 6yneM Hx
Ha3bIBaTh MOJIOYHbIH, CIMBOYHBIA U AMaLETWIbHBIA 1aKTOKOKKH, 6o Le.
lactis, Le. cremoris n Le. diacetylactis). B 9-om n3gauuu onpeaenurens Oak-
Tepuii bepmxu npusenen Lactococcus lactis subsp. hordinae, ne cOpaxu-
BAIOIMIA J1aKTO3y, O POJX KOTOPOTO B CHIPOACIMH HUYEro HEM3BECTHO, HO
uckmoueH Le. lactis subsp. diacetylactis, uMeIOIKA HCKIIIOUHTEILHO BaXXHOE
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3Ha4YeHHe B IIPOM3BOJICTBE chipa. McximodeHne THaleTHIHHOTO JIAKTOKOKKA H3
KiaccupuKauuy cuenyeT paccMaTpuBaTh Kak owmnbky. Kpome MonouHoro
JAKTOKOKKA ¢ TOABHAAMHM B [PYMIIy JIAKTOKOKKOB BKJIIOYEHB! YeThIPE BHIA
Lc. garviese, Le. piscium, Le. raffinolactis u L. plantarum. 3nayenne ans coipo-
Jenus NEPBLIX TPEX BUJOB HE BLIABJICHO, IEeTKH L. plantarum obbryHo uMeror
(opMy KOPOTKHX NaJIOYEK M DTOT BHJI PACCMATPUBACTCA B IPYIIE 1aKTOGALMILIL.
JIaKTOKOKKHM B CpeAie C AOCTATOYHOM KOHLEHTpaLU#eil ITII0KO3b! WIH JIAKTO-
sl ipu pH 7,0 1 30° C B aHaspobHbIX ycnoBUsX o6pasyioT U3 cOpPOXXEHHOro
caxapa 10 95% MOJIOYHOIi KUCIOTHI; B CpPeiaX ¢ OrPaHHMEHHLIM COAEpPXKaHUEM
€axapoB OHH COP2)KMBAIOT HX 1O rerepod)epMEHTaTHBHOMY NyTH, 0Gpasys, Kpo-
Mé€ MOJIOYHO#, YKCYCHYIO H MypPaBbHMHYIO KHCJIOTHI, 3Tanon [ 1085, 1089, 1092].
JlakTOKOKKH — (haKynbTaTUBHEIE aHA3POOBI, IOYHAIOT SHEPTHIO TOIBKO
nyreM OpoxeRus. BONBLUIMHCTBO MHMKPOOPraHH3MOB MOTYT MONYy4aTh JHEp-
THIO Pa3HBIMH IYTAMH, 4TO 00€CIIEYMBAET UM BO3MOXKHOCTb CYLIECTBOBAHHUSA
B pasiMyHbIX ycioBusax. [lostomy Gonee npaBWIbHO FOBOPHTb HE O rOMO-
WIH rerepoepMEHTATHBHBIX (aKTEpUAX, 2 O TOM, KaKUM IIyTeM OHHM IONY-
Yal0T 3HepTHIO. JIaKTOKOKKH B ONTUMANBHBIX YCJIOBHAX HOJNYYalOT SHEPTHIO
M3 IIOKO3B! MM JIAKTO3b! roModepMEHTaTHBHBIM IyTEM, B Hebnaronpuar-
HbiX — retepodepMeTaTHBHbLIM nyTeM. B onmitax Collins B cpeae, coaepxa-
weit 0,18% rmoko3sl, JaKTOKOKKH COPaKHBAIIH B YKCYCHYIO KMCAOTY J10 14%
caxapa [186]. Ilpu Hu3Ko# crenenu pazbaBieHus cpelbl B XEMOCTATE, IPUBO-
asmeil kK aAeGHIMTY yriIeBOAOB, TAKTOKOKKH MOTYT TpaHChOpMUpOBATh B MO-
NO4YHYIO KHCIOTY TOAbKO 1% cOpoxenHoi rmioko3ssl. Ilytu cOpaxuBanus
THOKO3bI M JIAKTO3HI JIAKTOKOKKAMH 3aBHCAT OT TeMnepatypsl: npu 30-37° C
InoKo3a cOpaxkusaercsa no romodepmMeHTaTUBHOMY, nipu 15-20° C — no rere-
podepmeHTaTuBHOMY myTH [483]. Taxum oOpa3oM, BO BpeMA cO3peBaHMA
CBIPOB JiaKTO3a cOpaXKMBaeTcs 1o rerepodepMEHTaATUBHOMY HYTH, YTO 00BAC-
HACT NIOCTOSIHHOE HAJMYME YKCYCHOM KUC/IOTHI B TBEPABIX ChIYYXKHbBIX ChIpax.
[lo rerepodepmeHTaTHBHOMY IYTH GOJIBIIMHCTBO IUTAMMOB JIAKTOKOKKOB
cOpaxuBaer ranakrosy, ManbTo3y, pubo3y, rioxoHar [1034, 1092].
JlMarHocTHYeCKKe XapaKTepHCTHKH 1aKTOKOKKOB MPHUBEAeHb! B Tab. 3.3.
(DIOreHeTHHECKH BCce TPU NMOABMAA GIM3KO PONCTBEHHBI M 0Opa3yloOT 4eTKo
04YepUYCHHBIA TakcoH [227]. OnHako Mexy NMOABMIAMM YETKOTO pa3feNeHus
He cymecTByeT. M3 3akBacok M (EPMEHTHPOBAHHBIX MOJIOYHBIX MPOLYKTOB
YaCTO BBLACHAIOT INTAMMBI JAKTOKOKKOB C IIPOMEXYTOYHBIMH CBOHCTBaMH
(346, 498, 1055, 1308, 1354, 1431, 1493]. 310 IPOUCXOMT NIOTOMY, YTO TAKHE
CBOHCTBA JIAKTOKOKKOB, KaKk ClIOCOOHOCTb ()epMEHTHPOBATh J1aKTO3Y, LIMTPATHI,
caxapo3y, rajlakTo3y, NpOTeHHa3Has aKTUBHOCTb, CMIOCOOHOCTh CHHTE3UPOBATD
aHTUOHOTHK HM3HH M, BO3MOKHO, THAPONM30BaTh aprUHHUH, 3aKOTUPOBAHbI Ha
masmuauoii JIHK, pennuxaiusa KoTopoit MpOUCXOAUT HE3ABUCHMO OT PEILIH-
kauu xpomocomuoit JIHK [227]. [Ipx norepe xneTkoii mnazmMuabl A0YepHUE
KIETKH HE NONYYaloT €€ KOMUH U TEPAIOT CIIOCOOHOCTD BLIIONHATH Ty yHK-
110, KoTOpas Gbl1a 3aKOAMPOBAaHA HAa NaHHOM muasMuae. JIaKTOKOKKH, BbiAe-
NEHHBIE M3 CHIPOTO MOJIOKA, 110 CHOCOOHOCTY COpaXKMBATh pa3jM4HLIE MCTOY-
HHMKH YTJIEpPOAA MOXHO pasaenuts Ha 15, 35 u 13 ¢usnonornyeckux rpynn
COOTBETCTBEHHO Lc. lactis subsp. cremoris, Le. lactis subsp. lactis n Lc. lactis
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subsp. diacetylactis [163]. BcrpeyaloTcss WwTaMMBl MOJIOYHOIO JIAKTOKOKKa,
HecniocoOHbIe ruaponu3oBaTh aprutuH. Ilotepa 3Toro cBoiicTBa 4acTo CONpO-
BOXKAAETCS NPHOOpPETEHHEM CIIOCOOHOCTH YTWIN3HPOBATh NMTpaThl. M3 3akBa-
COK BbIAC/IANM LITAMMBI CIIMBOYHOTO JaKTOKOKKA (110 CTapoit HOMEHKJaType
Str. cremoris), xotopble pociau B GyinboHe ¢ 4% NaCl, cOpaxupanu ManeTo3y H
JEKCTpHUH, o0pa3oBLIBaIM HeQONMbLIHE KOJAMueCTBa AuaueTwia. Hexoropule
aBTOpLI CYMUTAIOT, YTO JIAKTOKOKKY 06pa3yioT HEeHOTHIIMYECKH M FEHOTUIHYE-
CKH HENPEPHIBHBIH CHEKTP C KOHLUEHTPALHUER OKOJIO TpeX TOYEK, KOTOphIE Yc-
JIOBHO HasBanu noasuaamu lactis, diacetylactis u cremoris. Iloka3satenbHo, 410
okono 30% GakTepno(aros, BLIAENEHHEIX Ha CHIPOAENBHBIX 32BOAAX, CIIOCO0-
Hbl IM3HPOBATH WITAMMBI BCEX TPEX MOABMAOB JaKTOKOKKOB [1308, 1354].

3.3. Jugpgpepenyuansrvie xapaxmepucmuxu naKmoxoKkoe u Streptococcus
thermophilus [106, 227, 1311, 1450, 1552]

TMoxa3zaTtean - L l-actzs sub.\:l. —{ Str. thermophilus
lactis | diacetylactis | cremoris
Poct npu
10°C + + + -
16°C + + + —
40° C + + M +
45°C - - - +
pHY,2 + + - -
¢ 4% NaCl + + - -
¢ 0,1% merunenosoit + + _ _
CHHH B MOJIOKE
¢ 40% xenuu B cpene + + + -
I'uaponus apruHuHa + + 3 "
¢ obpaszosanneM NH,
CO, ¥3 UHTpaToB - + - -
OG6pa3soBaHue AHaLETHIA _ + _ _
H alleTOHHA
Kuciora u3: raakrossl + + + +
KCHJIO3bL + - - -
MAJIHTO3bL + + — M
HHYJIMHa - + - -
caxapos3sl - - - M
TpErajoskl + M (M)
patdhdrHO3BI - — (M) -
pr603b1 + + — -
JEKCTPHHA + + - -
G+C B THK, mon. % 34-37 33-35 35-36 40

Tpumevanus: + =y 90 u 6onee % WITaMMOB MOJIOXATEbHAS PCAKLIMA;
—=y90 u 6onee % WTAMMOB OTPHUATEJILHAA PEAKLIHA;
M =Y 11-89% wTammoB crabas nonoKHTENbHAA peaKius,
(M) = cnabas, 3aMeJIeHHas peaKuHa.
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I'naBHBIM oTiIHuMeM Le. lactis subsp. diacetylactis ot nByx apyrux nofeu-
IOB ABIIAETCS €ro CriocOGHOCTh YTHIAN3UPOBATE IMTPaThI ¢ 06pazoBanuem CO,,
JHALETWIa W alleTOMHA. 3TO OTIMYMEe HMEET NMPUHLMINANBHOE 3HA4YEHHUE, TaK
Kak ob6pasyeMstii 3TM nogsugoM CO, 06ycnoBiuBaeT GOpMUPOBaHUE PUCYHKA
B HauGonee pacIpOCTPaHEHHBIX TBEPABIX CHIPAaX, 3 PUCYHOK ABJIAETCA BAXKHBIM
H JIETKO Pacno3HaBacMbIM NOTpeOHTENEM MOKazaTeneM KauecTBa IPOAYKTA.
Jluauetnn (HO He aLETOMH) NPHHMMACT y4acTHe B (OPMHPOBaHMY apoMarta
csipoB [179]. Bnaronapa o6pasoBanuio AHalleTIa AHALETHIbLHLIH JJAKTOKOKK H
NeHKOHOCTOKHM 4acTO Ha3blBAlOT apoMaToo0pa3yloLMMH, a ABa APYTUX BUAA —
KHCJI0TOOOPa3yIOLIMMH MHKPOOPraHU3MaMH. OT0 CAPaBEeUIMBO 11 KHUCIIOC/IH-
BOYHOTO MacJIa, apoMaT KOTOPOT'O 3aBHCHT B IIEPBYIO OUEPERb OT COAECPIKAHUA B
HEM JMalLeTWIa, B ChIpax e poilb JUALCTHIA 3HAYMTEILHO CKpoMHee. B mpo-
nisoacTBe Yemnepa, HanpuMep, apoMarooOpasyolne MOJIOYHOKHCIIbIE Oakre-
PMH HE IIPHMEHAIOT, NOTOMY uTO oOpasoBanue uMKH CO,; NPHBOAMT K MOABIE-
HHIO «OTKPBITOH» CTPYKTYPHI (TIOABICHHIO TPELIMH B ChIPHOM Macce), KoTopas
cunTaeTcs 60JIbLLIMM NOPOKOM 3TOrO chipa. Juaterwr B Yemaepe yacto BooOLue
He oOHapyxuBaeTcs mociie NepBHIX ABYX Heaeab cozpeBaHus [180, 405]. He-
CMOTpA Ha 310, Uennep obnamaeT Xopoilo BhIPAKEHHEIMHA apOMATOM H CHIPHBIM
BKycoM. B TO 3xe Bpemsi akTHBHBIE NO KHCIOTOOOpasyiowleil cnocoGHOCTH
WITaMMbl  JHALIETHIBHOIO JIAKTOKOKKA BHOCAT B 0Opa3soBaHMe KUCIOTBHI IpH
TNPOH3BOJCTBE ChIPOB TaKo#i ke BKJIajl, KaKoif BHOCAT ABa OPYrHX IOABHIA JIaK-
TOKOKKOB. JIMalleTWIbHBIA JIAKTOKOKK M JISHKOHOCTOKM JYYIlle Ha3LbIBAaTh HE
apoMaToofipasyroLieii, a razoobpasyroneii MUKpodIIOpoii 3aKBACOK.

B npouecce kynsTHBUpOBaHHMA, OCOOEHHO Ha MOJIOYHLIX CPEAax, Jualle-
THIBHBIA JIAKTOKOKK MOXET [IOTEPATb CIHOCOOGHOCTH CHMHTE3HPOBATh LMTPAT
nepMeasy, OCYINECTBIAIOUIYIO TPAaHCIOPT LMTPATOB 4epe3 KICTOYHYIO MEM-
OpaHy, ¥ TeM caMbIM IepecTaTh YTHIH3HPOBaTh UMTPaThl [537, 628]. Oaxako
H B 3TOM CJIyuae y Hero oOHapyXHBaeTCs LMTpaTa3a, OTCYTCTBYIOIIAA y MO-
noyHoro nakTokokka [185]. HecTabunsHOCTE CIOCOOHOCTH AMAlETHNBLHOIO
NaKTOKOKKa YTHJIH3HPOBAaTh LUMTPaThl OOYCIOB/IEHa TeM, YTO OHa 3aKOAUPO-
BaHa Ha ru1asMuaax [1073].

Hecmotpsa Ha crnocobHocte o6pa3soBbiBats CO, M3 UMTpaToB, Aualle-
TWIBHBIH JIAKTOKOKK ABJIAETCA TOMOGEPMEHTATUBHBIM MHKpPOOPraHM3MOM,
TaK KaK roMo()epMEHTaTHBHOCTE K rerepoepMEHTATHBHOCTE AB/IAIOTCSA Xa-
PaKTEpUCTHKAMH OCHOBHOIO IYTH NONY4YEHHA OakTepHeit 3HEPrHM U3 INIO-
KO3Hl, & [J1I0KO03Y OH cOpaxkuBaeT nof06HO APYrUM NOABMAAM JAKTOKOKKOB B
MOJIOYHYIO KHUCIOTY (10 95% oT 061uero konuyecTBa COPOKEHHOMN JAKTO3LI)
6e3 obpazosanmus CO,. J[na cOpaxkuBaHus UMTPATOB B MOJIOKE AHALETHIIb-
HLIi JIAKTOKOKK HyskaaeTcs B Mn** [179].

JuaueTunsHbIA JIaKTOKOKK oTin4aerca ot Lc. lactis subsp. lactis no
MPOTEONMTHYECKOX aKTHBHOCTH, CKOPOCTH pocTa B Mojoke (Taba. 3.5)
[1308]. Ilo cxopocTi pocTa B MOJIOKE AMALETWIbHBIH JaKTOKOKK pa3JenaeTcs
Ha JBE IPYNIBI: CBEPTHIBAIOIIME MOJOKO MPH NMOCEBHOW Jo3e 3% M ontu-
ManbHOH Temmeparype 3a 49 u («aKTHBHbIE» IITaMMBI), T. €. C TaKOH Xe
CKOPOCTBIO, KK aKTHBHbLIE IUTAMMBbI MOJIOYHOI'O JIAKTOKOKKA, W CBEPTHIBAO-
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11M€ MOJIOKO B 3THX YC/IOBUAX 332 14-36 4 («cnabsie» mrrammel) [1215, 1742].
ITpu nocesHoit n03e 1% u Temneparype 30° C akTHBHbIE IITAMMBI TIOBBIILIANK
KMCJIOTHOCTh MOJIOKa 3a 5 u g0 40-54° T, cnabeie — no 32-34° T [1742]. Ilo
KOJu4ecTBY 06pa3yemMoro B MOJIOke AHaLeTHIa cnabble IUTaMMBl MOXKHO pas-
OMTH Ha ABE IPYNIBL: NPEeACTaBUTENM REPBOi I'pyNis 06pa3oBLIBAIN B MOJIO-
ke 0,5-0,75 mr% puaueruna, sropoii — 0,139-0,233 mr%. Cnabble u axTuBs-
Hble IUTAMMbl OTJIMYAIOTCA [0 NPOTEONUTHYECKOH AKTHBHOCTH B MOJIOKE
(Tabn. 3.5). AKTHBHLIE [0 POCTY B MOJIOKE IITAMMbI JHALETHILHOIO JIAaKTO-
KOKKa 1MoJOOHO MONOYHOMY ¥ CIIMBOYHOMY JIAaKTOKOKKAaM B Iponecce pas-
MHOXEHHs B MOJIOKE CHIDKAIH COJepKaHHe pPacTBOPHMBIX GENKOB M yBEH-
YHBAIM COAEpKaHHE [IENTUAOB U CBOGOAHBIX AMHHOKHCIIOT, a cjiabble wTaM-
MBI, HA00OPOT, YBENUYNBAIN CORAEPXKAHHE PACTBOPHUMBIX GENKOB M CHHXKAIH
COAepxKaHue MENTHAOB NPY HE3HAYNTEILHOM YBEIHYCHHH COJIEPKaHHA CBO-
60xHBLIX aMUHOKHMCIOT. OTa 0COGEHHOCTh IITAMMOB AHALECTHABLHOIO JIAKTO-
KOKKa C HU3KO# CKOPOCTBI0 KHCIOTOOOpa30BaHHA B MOJIOKE MMeeT Gosblioe
3Ha4YEeHHE JJIA CHIPOJEIHA, TaKk KaK ropedyb B Chipax Yallle BCEr0 CBA3aHA C
obpa3oBaHHeM TIENTHIOB, 00IafAIOHX I'OPLKUM BKYCOM. Biiodenue B co-
CTaB 3aKBacoOK Jiji [IPOH3BO/ICTBa TBEPABIX CHIPOB C HU3KHMH TEMIIEPATYPaMH
II HarpeBauus cnabbix IUTAMMOB AHALETHABLHOTO JIAKTOKOKKA YMEHBIIAET
ONaCHOCTb NMOfABJIEHHUA B HUX ropskoro Bkyca [179, 1308].

lITamMMBl AHALIETHIBHOTO CTPENTOKOKKA C HHM3KOM CKOPOCTBIO pOCTa B
MOJIOKE OTJIMHAKOTCA OT AKTHBHBIX IITAMMOB HE TOJBKO NPOTEONHTHYECKOH
aKTHBHOCTHIO, HO U GoJiee BBICOKUM ypoBHEM 00pa3zoBaHHA AUALETHIA B MOJIO-
K€ I10 OTHOLLUEHMIO K 00pa30BaHHIO aLETOMHA, XOTA CPEAM HUX MMEIOTCH ILITaM-
MBI, TaKKe 00pa3yiolue ToJbKO HebobiKe Koan4ecTsa quateTuna [1742].

CnuBoYHbBI# TAKTOKOKK B JHONOJHEHUE K JHArHOCTHYECKHM NPH3HAKAM,
NpUBEAECHHBIM B Tabu1. 3.3, oiM4yaeTcs OT ABYX APYTHX NOABHAOB MOpdoII0-
rudecku: 19,7% KXIETOK CIMBOYHOIO JIAKTOKOKKAa 0ObEeAUHEHb! B KOPOTKHE
uenouky (no 3-5 xnerox), 51,1% — B Gonee JIMHHbIE LENOYKH, 3 Y MOJIOY-
HOTO M JMaLETWILHOIO JAKTOKOKKOB ToJbkO 10,2 H 6,3% COOTBETCTBEHHO
0o0beAHHEHb! B KOPOTKHE LEIOYKH (110 5 KIeTOK), a Gonee JTHHHBIX LEenoYeKk
B MX KYJIbTYpax BooOue uer [1582].

CIMBOUYHBIA JIAKTOKOKK OT/JMYAeTCA OT MOJIOYHOTO H AMALETWIHBHOIO
MeHbLIel MeTabonnyecKoi aKTHBHOCTBIO M 6onee HU3KOH yCTOHYHBOCTEIO K
BHeIIHUM (akTopaM, ocobeHHO K cogepxanuio B cpeae NaCl u akTHBHOCTH
BOJBI, a TaKke K TeMmeparype (Tabn. 3.4). Ero MoxHO paccMaTpuBaTh Kak
BAPMAHT MOJIOYHOTO NAaKTOKOKKa, Haubojee aaanTHpOBAHHLIA K MOJIOKY.
IMoxa3aTenbHo, YTO B CHIPOM MOJIOKE, OTOOpaHHOM Ha (epMax, walle BCTpe-
YaeTCs MOJIOYHBIH, HA 3aBOJIe — CJIMBOYHBIMA TaKTOKOKKH [164]. 310 HOKa3b-
BAET, YTO CIIMBOYHBIH JTAKTOKOKK HalLIE)I CBOE MECTO B HHMILIE MOJOKONEpepa-
6aTHIBIOILNX MPEATIPHATHHA.

MHorHe uraMMbl CIIHBOYHOT'O JIAKTOKOKKA HMEIOT MaKCUMAIIBHYIO TeM-
nepatypy Ans pocta B Mosioke Hike 40° C (35-39° C) 186, 1311]. Tak, m
9 WITaMMOB CJIMBOYHOIO JIAKTOKOKKA HH OJHMH HE Jall 3aMETHOTO POCTa IpPH
40° C u Tonbko onuH pasmHoxaics npu 39° C [186]. [lossiieHue TeMnepary-
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pbl HHKy6aunu ¢ 28-31° C no 35,6° C yBenH4wio NpoAOIDKMTENLHOCTS Bpe-
MEHH I'€HEpalyy Yy TpexX LITAMMOB CIMBOYHOIrO JIAKTOKOKKa B 5,1-5,3 pa3a, y
AByX — B 2,6-2,9 pasa, eme y asyx — B 1,7-1,9 pasa, B To Bpems Kak y 1ram-
MOB MOJIOYHOI'O JIAKTOKOKKa — ToJbko B 1,2 pa3a. LlITamMmMsl CTHBOYHOIO Jak-
TOKOKKa 6osiee BapHaGenbHbI IO OTHOLIEHHIO K MAKCHMAIIBHOH TEMIIEPATYPE
I POCTa, YEM LITAMMBI MOJIOYHOIO JIAKTOKOKKA: HEKOTOPbIE M3 HHX XOPOLIO
pactyt npu 38° C, apyrue pacTyT OueHb MEIJIEHHO [PH TEMIEPATypax BhILIE
36° C [628]. B monoke ¢ mobGaeneHuem 0,5-1,0% JpoxKeBOro 3KCTpakra
MHOTHE IITaMMBb] CIIMBOYHOIO IAKTOKOKKa pocnu npu 37,5° C c Takoit xe cko-
pocTbio, Kak npu 31,5° C, HO TONBKO B TEYEHHE NEPBHIX ABYX YaCOB, MOCI]E
YEro UX pOCT IIpEKpalancs WIH LIel ¢ 09eHb HU3KOi ckopoctsio [122]. D1o
CBUJIETENBCTBYET O [0TEPE CIIMBOYHBIM JIAKTOKOKKOM [P MOBBILLIEHHBIX TEM-
nepaTypax cnocoOHOCTH K CHHTE3y Kakoro-To ¢axropa pocra, conep;xauxero-
cA B HEOOJbLIMX KOJIMYECTBAX B JPOAOKEBOM IKCTPAKTE.

3.4. Texrnonozuueckue xapaKmepucmuxu J1aKmoKoKKos
u mepmopunvroze cmpenmokokka [697, 913, 1311]

IMoxazaTean Lc. lactis subsp. Str. thermo-
lactis diacetylactis | cremoris philus
Temneparypa, °C:
MMHUMAaJIbHAA 7-10 7-10 7-10 18
ONMTHMAIBHAA 28-32 28-32 28-32 3946
MaKCHMaJIbHas 4042 3941 35-39 53
CaepTriBaHHE MOJIOKA (1)
npu go3e: 1% 8-12 8§—48* 8-16 10-16
3% 4-8 4-36* 5-12 4-6
i(!):zcnl::;qunanne nakMyca + + + HemoHoe
MurHMaNBHAA A, 0,965-0,955 | 0,965-0,960 0,975 0,984
5o HyO,, Mr/n 35,6 30 13,7
Maxkc. xonn. NaCl, % 5,6-7,3 5,6-6,5 3,5 2,34

* C BBICOKOH CKOPOCTBIO KHMCIOTOOOpa30BaHHS CBEpTHIBAIOT MOJIOKO ueped 8-12
H 4-9 4, ¢ HH3KOH CKOPOCTBIO KHCIOTOOGpasoBanuA — uepe3 18—48 u 14-36 4.
Jliso - neTanpHas 4032 B cpelie, CHUXKAIoMmas BhIxox GuoMaccsl B cpeae Ha 50%.
A, — aKTHBHOCTb BOZBI.

MakcumanibHas TEMIIEpaTypa AN POCTa JaKTOKOKKOB, IO CYINECTBY, OI-
penenser Temnepatypy Il HarpeBaHws MpU NPOM3BOACTBE MEJKHX CHIPOB. 3a
pybexxom Il HarpeBanue npy BLIpaGOTKe 3TUX CHIPOB npoBoadT npu 35°C, T. e.
TEMIIEpAType, AOCTATOYHO 01aronpuATHOMN U KMCI0TOOOPa30BaHHUA U HAKOI-
NeHuss OHOMACCh! BCEX JIAKTOKOKKOB, B T. 4. Lc. cremoris [1147]. B Poccun Ta-
Kan TeMOepatypa HeJOoCTaTOuHa JUIA JOCTIDKEHUA HeoOXOAMMOI CTENeHH cH-
HEpEe3HCa ChIYYXKHOIO CTYCTKA B IIPOH3BOJCTBE ChIPOB B CBA3H C HEBBICOKUM
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Coiep)KaHHEM Ka3eHHA M BHICOKHM COJCPXKAaHHEM COMATHYECKHX KIETOK B MO-
noke (ri1. 2 u 7), no3ToMy €e nosbimaroT 00 38-42° C [396]. 3a pyGexom Takue
Temnepatypsl Il HarpeBaHHs NpPHMEHAIOT TONBKO IIPH MpoOH3BOACTBEe Yennepa
yckopeHHbIM criocoGom {858]. Ouu cnvukom BricokH i Le. cremoris u mo-
3TOMY OCHOBY GOBIIHHCTBA POCCHICKHX 38KBACOK /1A CHIPOB C HH3KMMH TEM-
neparypamu 1l HarpeBaHHS COCTAaBJIMIOT ABA APYTHX NOMABUIA JIAKTOKOKKOB:
Lc. lactis n Lc. diacetylactis [1308), XOTa ¥ 14 MHOTHX INTAMMOB 3THX TIOJBHU-
JIOB TeMIepaTypsl 41-42° C Bblue MaxCHMAaJIBHBIX RIA POCTA.

3.5. Ilpomeonumuueckas GKMmusHOCIMb 8 MOJIOKE C MENOM UIMAMMO8
Le. lactis subsp. diacetylactis c evicoxoii u nusKoii ckopocmsio pocma
8 monoke (Kynomypul evipauueanu 7 cym npu 26-30° C) [1308]

Copepxanne a30THCTHIX bpaxunii, mr B 100 ma
CTepHIIH30BaHHOE MOJIOKO

CTePllJllBOBIHIIOE MOJIOKO

THn € CHIMYXHbIM nopomkoM (50 mr/a)
KYJAbLTYpSHI | PacrBo- CnoGoa- | Pacrso- Csoboanste
pumele |Tlentnanl| mble amu- | pamble | Henmuanl | aMumokmc-
Oeaxn HOKHCIOTHI| Genkn JOTHI
Crepuwmsioe| gy 141 7.2 |359 (+75)%(313 (+172)| 7,84 (+0,6)
MOJIOKO
AKTHBHBIE
—— 86 (-14) (208 (+67){ 22 (+15) | 375 (+16) |724 (+411){25,9 (+18,1)
Cnabnie
—— 377 (+193)(127 (-14)| 11 (+3) |587 (+228)|686 (+373)]20,9 (+13,1)

* B ckoOKkax yBE/IMYEHHE WM CHIDKEHHE MO OTHOUICHHIO K COOTBETCTBYIOMIEMY Ba-
PHaHTY Ha CTCPHAH30BAHHOM MOJIOKE

ABCTpaJMiiCKME YUCHBIE HALUIM, YTO BBIACPKKA MHUKPO(IOPH Me30-
¢$mIpHBIX 3aKBacOK BO Bpems II marpeBaHms npu Temneparypax Ao 43° C ue
OTPaXaeTCA Ha €€ NoCeAyloneH CIoCOOHOCTH COpaXKHBATH YI/IEBOASI B Chi-
pe [858]. B apyrom ombiTe CTEPUIH30BAHHOE MOJIOKO HHOKYJIMPOBAIH Me30-
(GMIBHBIMH 3aKBAaCKaMM H BblaepxuBanu 30 mun npu 45, 47 u 50° C, sateM
BerAepxHBanu npH 30° C ¢ H3MepeHueM KUCIOTHOCTH rocie 2, 4, 9 u 24 4
BhIICPKKH. KHCIIOTHOCTh B KOHIIE OIIBITA BO BCEX BAPHAHTAX CPaBHAJIACE, HO
CKODOCTh HapacTaHWA KHCIOTHOCTH YMEHBIUANACh IIPH MOBBILIEHMH TEMIIE-
paTyphl TemoBoi 06paboTku [294]. OTCYTCTBUS ANUTENLHONO TOPMOXKEHHA
Pa3BHTHA JIAKTOKOKKOB B ChIpE B DE3yJbTaTe NPUMEHEHHA MOBBHIUEHHHIX
TemnepaTyp I HarpeBaHHA MOXHO ObLI0 OXHAATH, TAK KAK MOBLILICHHE TEM-
nepaTyp MO OTHOLICHHIO K MAKCHMAIILHBIM U1 POCTa JAKTOKOKKOB HEBEjIH-
KO, @ MHKPOOPIraHH3MBl 0011a1al0T CIIOCOGHOCTBIO PENapUpoOBaTh CybieTan-
HEle noBpexaeHns. OHaKo UM perapauyH HOBpPexXACHHH TpeGyeTcs Bpemd,
MNPOHOPUHOHANLHOE UX TKECTH, MO3TOMY 3aMEAJIEHUE PA3BHTHA JIAKTOKOK-
KOB IIpH BHICOKMX Temrepatypax Il HarpeBaHHs Ha KaKOe-TO BPEMS BIIOJIHE
€CTECTBEHHO, a 1000¢ 3aMe/ICHHE POCTa JAKTOKOKKOB BO BpeMs BHIPaObOTKH
ChIpa OKa3bpiBaeT KpailiHe HEraTUBHOE BIMAHHE HA IOKA3aTENM Ka4ecTsa M
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GesonacHOCTH ChIpOB. PamMa3aHOB C COABT. NMONYYWIM Takylo 3aBHCHMOCTD
COJepxKaHKi MOJIOYHOKHCIBIX OakTepuii (B OCHOBHOM MOJIOMHOTO M AHaue-
TH/IBHOTO JIAKTOKOKKOB) B I'OJUIaHACKOM KPYTJIOM Cbipe IOCIE NPECCOBAHUA
oT TeMneparyph! I Harpesanus:

lg X = 8,82 - 0,07 (- 37), 3.3)

20e X - xomu4ecmso MoROYHoOKUCAbIX Gakmepuil 6 2, t — memnepamypa Il nazpeeanus, °C
(1598). Ypasnenue cnpasednuso npu t om 37 do 43° C.

B onuTax PaMaHayckaca ¢ coaBT. CBEPTHIBAHHE MONIOKA IIPH IIPOM3BOA-
CTBE TBEPALIX CHIPOB C HM3KMMH Temmneparypamu Il HarpeBaHMs HpOBOAWIH
npx 30, 32, 36, 40, 42 u 44° C ¢ ucnons30BaHHEM Me30QHILHEIX 3aKBACOK, B
COCTaB KOTOPBIX BXOAHIH Bce TpH noasuaa Le. lactis. CxopocTs HaKOILIEHUA
ofiero KOMH4ECTBA M KOJHYECTBA apoMarToo0pasyloliMX MOJOYHOKHCIBIX
GaxTepuii ¢ yBeIHUECHHEM TEMIIEPATYPHI CHIKANACh, a pH 42—44° C ormeua-
JOCh PE3KOE TOpMOJXKEHHE HX pa3BuTHa [1615]. IIpu Temnepatype cBepThiBa-
1A 42° C xoauuecTBo apoMaTooOpasyromux Gakrepuii B 3epHe B KOHLE 00-
paboTku Obu10 B 9, pu 44° C — B 25 pa3 MeHbwe, yeM apu 32° C.

Cneayer cka3arb, YTO TOJIBKO IO CKOPOCTH KHCIOTOOOpa30BaHHA Heb3A
CYAUTh O BIMAHMM CyGONTHMANBHBIX (HAKTOPOB HA PA3IBUTHE JIAKTOKOKKOB.
TIpu 32° C poct 6HoMacchl CIHBOYHOTO JAKTOKOKKA COOTBETCTBYET KOJIHUE-
cTBy 00pasyemoro UM jakrara. [ToBbILIEHHE TeMNepaTyphl, BHICOKHE KOHLEH-
Tpauuu conu u H' pazo6aior 5T mpoLECcCH U MOTYT NOIHOCTBIO NOJABUTH
Pa3MHOKEHHE, HE OKa3bIBad CTOJb CWIBHOIO BIMAHHMA Ha KHCIOTOOGpPa3oBa-
sue [628, 1112]. IlonHoe npexpaileHHe Pa3sMHOXKEHHA CIMBOYHOIO JAKTO-
KOKKa IPH JIOBOJIBHO BBICOKOH CKOPOCTH KHCIOTOOOpa3zoBaHua HaGmopaercs
npy KOHUEHTpauuu coau Gonbiie 3%, Temnepatype 38—40° C. Senenne pa-
3001LIEHHOCTH MPOLIECCOB Pa3SMHOMEHMA M KHCIOTOOOpa3oBaHuA NIpH CyOMak-
CHMAJILHBIX TEMINepaTypax Habmoaaerca u B KyabTypax Lc. lactis (A. T'ya-
kos, I'. 1. IleppunseB, HeomyGnukoBanHbe MaTepuainl). Hexotophie cuuraior,
YTO [pH CYNEPONTHMANBHBLIX JULT JIAKTOKOKKOB Temrnepatypax I narpeBanus
4acTh KIETOK OTAENbHLIX IUTAMMOB CJMBOYHOIO JaKTOKOKKa morubaer
[1056]. Ilo-BnauMoMy, NMpH NOBRIUEHHBIX TEMIIEPATYpax HPOHCXOJAT IPO-
IPECCHPYIOLIHE IOBPEXACHHS KIETOK, NPUBOAALIME K PACCTPOHCTBY HX KaTa-
6onMTHYECKUX H aHAGOMUTHYECKHX (YHKLMI, OTHOCHTENBHO HE3ABHCHMBIX
ApYT OT ApYTa, NpHYeM CKOPOCTb HapYLIEHUS aHa0GONIH3Ma 3HAYHTENBHO Bbl-
we. BO3MOXKHO, IIPH MOBBILICHHEIX TEMIIEPATYPaX Y YYBCTBHTEbHBIX LUITAM-
MOB MHAKTHBMPYIOTCA IepMeasbl, KOHTPOIHPYIOIUHE TPAHCMOPT aMHUHOKHMC-
NOT Yepes KIeTo4HYyio MemOpany [440].

Taxkum 00pa3oM, aHanH3 BAMAHUA GAM3KHX K MAKCHMAIBHEIM WM He-
MHOT'0 MPEBHIIIAIOIIMX MAKCHMAIBHbIE TEMITEPATYP Ha POCT M KHCIOTOOOpa-
3YI0LIYI0 aKTHBHOCTD JIAKTOKOKKOB TIOKa3hIB2€T, YTO JIy4llle BCEro TeMIlepa-
TypY BO BpeMs BhIpalOTKH ChIPOB ¢ HU3KUMH TeMmnepatypamu Il Harpepanus
NOJIEPXHUBATh HA YpoBHE, He npesnimwaiomeM 36° C. Ilpu neo6xoaumocTn
HHTEHCH(HLUPOBATh CHHEpe3HC TeMneparypy Il HarpeBaHMs MOXHO MOBI-
cuts 10 40° C, MPHMEHUB NPH 3TOM 3aKBAaCKy, B KOTOPOH JOMHHHPYIOILYIO
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pOJIb MIPAOT LITAMMBI MOJIOYHOTO M JHALETHILHOIO JIAKTOKOKKOB, MaKCH-
ManbHas TeMIepaTypa MIf PpocTa KOTOPhIX BbILIE, YEM U CIHBOYHOTO jlaK-
JaKTOKOKKa.

MertogamMu 3KCNEPUMEHTANLHOH CeNEKIHH,
HampuMep, 4acoBoil 00paGoTkoit >THIMETaH-
cynsponaTom npu 25° C, U3 IITAMMOB JIAKTOKOK-~
KoB, HecriocoOHbIx pactu npu 38—40° C, ynaercs
MOJNYYHUTh MYTaHThl JIAKTOKOKKOB, CHOCOOHbLIE
0o0pa30BbIBaTh KHUCIOTY IPH 3THX TEMIIEpATypax
[308]. Ocobslit MHTEPEC BLI3LIBAIOT MYTAHTEI,
OeicTpO NHM3MpyIOLMecs npu Temnepatype 40° C,
H TakuM 06pa3oM BEICBOGOXKAAIOIHE BHYTPHKIIC-
TOYHBIE 3H3UMbl B CaMOM Hayaje CO3PEBAHHSA,
KOT/Zia yCJIOBHA U1 GMOXHMHYECKHX IIPOLIECCOB B

cbipe HauboJiee GIaronpHATHEL TI'yoxoe Anamonuii
B TBepabIX ChIpax C BHICOKHMH H CPEXHHMH Bacunveeuu
temneparypamu 1l HarpeBanua (48-57° C) Gonnb- 1930-1999 22.

IIMHCTBO KJETOK ME30(WIBHBIX JIAKTOKOKKOB

noru6aet Bo Bpems II narpesanus [1315, 1399]. B onmitax Karan u Yucrs-
KOBO¥ npu npousBozcTse coipa Coserckuii Bo Bpema I1 HATpEBAHNS (52—-55° C,
20-30 MMH) KOJHYECTBO JIAKTOKOKKOB CHH3UJIOCH C 3- 10" o 3,7-10%r, wiu B
811 pas [1399]. Onnaxo, rubens Gosbiueii 4aCTH KIETOK JIAKTOKOKKOB BO
Bpems I HarpeBaHus NpH NPOM3BOJCTBE KPYNHbIX ChIYYXKHBIX CHIDOB — €Il
HEJOCTATOYHbL OBOJ, A MX UCKITIOYEHHS U3 COCTAaBa 3aKBACOK 1A IIPOH3-
BOACTBA ChIpoB 3T0il rpymnmsl [1397], Tak Kak OHH MPOU3BOJAT 3HAUHTENBLHOE
KOJH4eCTBO L(+)-MONOUHO# KHCNOTH! 10 cBoeil rubenu. Hckmouenue ux u3
COCTaBa 3aKBaCOK MOXET M3MEHWTh cooTHouieHue Mexay L(+)- n DL-mo-
JIOYHOM KHMCJIOTOi, 06pasyemoii HEKOTOPHIMUH TEpMOGHIBHBIMU JaKToGaLH-
JaMH, YTO, B CBOKO O4Yepeldb, MOXKET OTPA3HUTHCA Ha Pa3sBUTHH IPONMOHOBO-
KUCIILIX GaKTepuii, koTopble yTUnu3UpyloT L(+)-naxtar 6bictpee, yem D(-)-nak-
rat [197]. TepMo}unbHbIl CTPENTOKOKK, KOTOpHIA 0oOpasyer mnpaBoBpa-
IAIOWYI0 MOJIOYHYIO KHCJIOTY, HE MOXET CIYXHTh PaBHOLICHHOH 3aMeHOH
JaKTOKOKKaM, TaK Kak obiaaaeT BbICOKO YyBCTBUTENILHOCTBIO K HANMUHIO B
MOJIOKE HHIHOMPYIOUIMX BellecTB U K Gakreprodaram, a Takke HECKOILKO
MeJUICHHee pacTeT NpPH TEMHEPaTypax CBEPTHIBAHMA MOJIOKA ChIYYKHbBIM
3H3uMOM [1665]. 3ameHa NaKTOKOKKOB 3aKBaCKM Ul KPYIHBIX CBLIPOB Tep-
MOQHIBHBEIM CTPENTOKOKKOM NPUBOAMT K YBEIMUEHHIO CONEPIKAHHUSA rajak-
TO3bl B ChIpe (JIAKTOKOKKM cOpaMHBalOT JIakTO3y O3 HaKOIUIEHHA B cpene
ranakTo3bl, a TepMOGMHIbHbIH CTPENTOKOKK (PEPMEHTALMIO JIAKTO3b! HAYHHAET
C ee ruapo/iu3a B Cpeie Ha THOKO3Y M FalakTo3y, YTHIH3alMA TajlaKro3bl
unet nocne cOpaxuBaHus rmoko3sl) {245]. bonelioe KonM4ECTBO rajlakTo-
3bl, OCTAIOILEHCA B CHIPE, MOKET H3MEHUTh COOTHOILEHHE MEXIY Me30(ub-
HBIMU K TEpMOPUIBHBIMH MOJOYHOKHUCILIMU OAKTEPHAMHU B CLIPE M MIOBJIHATH
Ha €ro kayecTBo. B TO ke BpeMs CIMIIKOM HHTEHCHBHOE Pa3BHTHE JIAKTO-
KOKKOB MOXET NpPHBECTH K MOABJIEHUIO OPEYH B KPYIIHBIX ChIpax, KOTOpas
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HE BCTpEYaeTCHd NpH MPaBMABHOM COOTHOLICHHH MEXKIY JIAKTOKOKKaMU M
TepMOMHUIIBHEIM CTPENTOKOKKOM [1267].

Ha cyneponTumaibHble Ul JaKTOKOKKOB TEMIIEPAaTyphl IIO-pPa3sHOMY
pearupyiotT WTaMMbl, ofpasylouie U He oOpasyiolide ropeys B Chlpax:
«rOPbKHE» WITAMMBI C/IMBOYHOTO JIAKTOKOKKA XOPOLLO POCiH U ObICTpO 06pa-
3oBbIBaNH kucioTy npu 31,5 u 37,5° C, a «Heropbkue» wrammnl npu 37,5° C
OpeKpaliaiy pocT uepe3 2 4, npolonkas o6pa3oBhIBATE MOMOYHYIO KHCIOTY
[122, 440, 610]. obaBnenne B Monoko 1% ApOXIKEBOro IKCTPAKTa HE CTH-
MYJIHPOBAJIO Pa3MHOMKEHUS HETOPbKMX LITAMMOB IIPH MOBLILICHHBIX TEMIlE-
paTypax. SIpnexue pa3o6LIEHHOCTH NPOLUECCOB POCTA H KUCIOTOOOpa30oBaHHUS
cliefyeT HCHONb30BaTh JUIA OTOOpa B COCTaB ME30(MIBHBIX 3aKBACOK AJs
NPOH3BOJICTBA CHIPOB IITAMMOB JIAKTOKOKKOB, OOpa3sylOIMX KHCIOTY, HO
NPEKPAMIAIoOIHX Pa3MHOKEHHE NIPY MOBAIEHHBIX TeMnepatypax Il Harpesa-
HUs, YTO MOXKET YMEHBUIMTb BEPOATHOCTD MOABJICHHA IOPEYH B ChIpax M IO-
BBICUT YCTOHYMBOCTb 3aKBackH K 6axrepuodary (penpoaykuus Gaxrepuoda-
FOB [POMCXOHT TOJBKO B PA3MHOMAIOLHXCA KYJIBTYPaXx).

H3yyeHo pa3BUTHE JIaKTOKOKKOB H JIEHIKOHOCTOKOB B NMAaCTEPH3OBAHHOM
(74-75° C) Monoke ¢ ChIYY)KHBLIM MOPOIUKOM MNPH TEMIEPATYPHOM DPeXHME,
HMHTHPYIOLIIEM TEMITEPATYPHBIii peXuM BhIpaGOTKH TBEPAbIX CHIPOB C HH3KOM
Temneparypoit Il Harpepanua [1225]. Monoko nocne unoxymsuuu 0,5% wuc-
cneAyeMoH KynbTypsl Beyiepokusanu 2 4 mpu 30-32° C, narpepanu 10-15 mMun
1o 40-41° C, BblAEepKUBAIN NPH 3TOi TemnepaType 2 4, OC/e Yero ocTaBs-
JH Ha 5 4 npu KOMHATHO# TeMneparype, a 3aTeM MHKyGupoBamd npu 8-10° C
B TedeHuH 7 cyT. Kucnoroo6pa3oBaHHe KyJIBTYpaMH NP 3TOM PEXUME MOKa-
3aHo B Tabn. 3.6. IlpuBeneHHbIe JaHHBIE CBHACTENBCTBYIOT O Hojiee BBICOKOIA
kucnotobpasylouieli aKTHBHOCTH MOJIOYHOIO M aKTUBHOTO JMALIETHIHHOTO
JNAKTOKOKKOB N0 CPaBHEHMIO CO CJIMBOYHBLIM B INEpBble 9 4 MHKYOaLUHU OpH
KOMOMHUpOBAHHOM pexume: 4yepe3 4 u HHKyGauuu (MOCine BBLACPKKH IpPH
Temeparypax I Harpesanus) KucnoTHoctTs Monoka Ha 3—4° T noseicunu 39,6
1 48,4% 1wTaMMOB HEPBBIX JBYX [OABMIOB COOTBETCTBEHHO M TONBKO 14,1%
CIMBOYHOTO JIaKTOKOKKa; mocne 9 4 uHKyOaluH KMCJIOTHOCTH IOBBICHIACH
Gonee yem Ha 31° T B 47,2% KynbTyp MOJIOYHOrO, 35,4% aKTHBHOIO AMaLe-
THIBHOTO ¥ 7,1% CIMBOYHOIO JIAKTOKOKKOB. I10JIOKEHHE U3MEHWIOCH IOCHe
7-cyrouHo# Bbaepxku mpH 8—10° C: B KOHIE 3TOro NEpHoaa TONBKO B 5,7%
KyJIbTYp MOJIOYHOTO JIAKTOKOKKA KHMCJIOTHOCTh mnosbicwiack Ha 61-80° T no
cpaBHeHHIO C 41,2% KynbTyp CIMBOYHOTO JIAKTOKOKKA. ABTOpBI paGoThl He
o6bAcHAIOT 3TOT eHOMEH. BO3MOXKHO, NPH THX TEMIIEPaTypax CrEreHs re-
TepoTpoPHOCTH Nponecca COPaKUBAHHUA JIAKTO3h! Y CIMBOYHOTO JIAKTOKOKKA
HIDKE, 3 BBIXOA KHCJIOTHI BBIILE, YEM Y MOJOYHOIO U, OCOOEHHO, AHALETIIHHO-
IO JAKTOKOKKa. EcJIM 3TO Tak, TO CBHAETENLCTBYET O MPEUMYLIECTBAX CIMBOY-
HOTO JIAKTOKOKKA, TaK KaK MNPOAYKTH rerepod)epMEHTaTHBHOIO OpoxkeHHA
YY4aCTBYIOT B CHHTE3€ COCTUHEHHH, BhI3BLIBAIOLMX MOPOKH B ChIpax (ri. 12).

OnpenenexHeliit MHTEpeC MIA CHIPOAENHS IPEACTABIACT MHHHUMAILHAA
TEMNepaTrypa Ui pocTa JIaKTOKOKKOB, paBHas ana Bcex BunoB 7-10°C
[1311]. TIpn 8° C pa3muoxamucs 50% IITaMMOB MOJIOYHOTO JIAKTOKOKKA,
BhleneHHBIX M3 T'ommanpackoro ceipa, npu 31oM 20% NOBBILIANH KHCIOT-
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HOCTh MOJIOKa NpH 3Toii Temneparype 3a 7 cyt Ha 30-60°T, 20% — Ha
61-80° T, 10% — ©onee yem Ha 80 °T; 67,7% 1wITaMMOB CITMBOYHOTO JIAKTO-
kokka pociu npu 8° C [1681]. OnTumansHble TEMOEpaTYph! A1 CO3PEBAHMA
ConbIIMHCTBA TBEpAHIX chipoB Bhime 10° C, cnenoBaTensHO, TeMNEpaTyphl
CO3pEBaHHA CHIpA HE MPENATCTBYIOT POCTY JaKTOKOKKOB.

3.6. Kucnomoobpasyowas axmuenocms 1aKmoKOKKOE U 1€l KOROCMOKOE
HPU MEMNEPAMYPHOM PENCUME, UMUMUDYIOUEM PENCUM nPabomKy
Menkux coipoe [1225]

Bpewsi | Tpspocr Haumenonanrllie H KOJHYECTBO KYJIbTYP, % OT HCRBITAHHBIX
t,°C BbLIEP | KHCAOT- OABMIL namoxo;;:: lactis Str.
XKKH, 1| HOCTH, . . paracl'tm-
o lactis (53) |cremoris (85) ll(;l';l)n. caabuii (60)| vorus (9)
0 30,2 54,1 38,8 50,0 89,9
30-32| 2 1 472 31,8 29 46,7 10,1
2 20,7 14,1 16,1 33 0
34 1,9 0,0 16,1 0 0
0 3,8 16,5 0 36,7 71,8
1 17,0 247 25,8 33,3 222
40-411 24 2 39,6 447 25,8 25 0
34 39,6 14,1 48,4 5 0
1-10 1.5 40 6,5 93,3 100
11-20 34 37,6 22,6 1,7 0
21-30 11,3 15,3 35,5 0 0
41-25( 50) 3140 | 264 24 22,6 5 0
41-50 17 47 12,8 0 0
51-60 3.8 0 0 0 0
1-10 0 0 0 3,3 22,1
11-30 | 207 1,2 323 73,3 4.4
31-50 | 528 223 54,8 21,7 333
8-101 7oyt o160 T 154 353 12.9 0 0
61-70 5,7 38.8 0 0
71-80 0 24 0 1,7 0

* B ckobkax — MPOXOKHUTENBHOCTD BRIACPKKH C MOMEHTA 3aKBallIHBAHHA

N3 macTepu3oBaHHOro MOJOKa ObUIM BBIAENEHBI IUTAMMBI MOJIOYHOTO
JIAKTOKOKKA, CIIOCOOHBIE PacTH Ha arape M3 rKAPONH30BAHHOTO MONIOKA IIpH
5° C [1525]. HHTepecHO, YTO B CHIPOM MOJIOKE TaKHE [ITaMMbl He ObL1H 06-
HapyxeHbl. BepodTHO, OHM NOnaMM B ACTEPU30BAHHOE MOJIOKO NOCIIE NAcTe-
pH3aLMH, a CIC0OBATENbHO, MECTOM OOMTaHMA TAKMX IITAMMOB SABIIACTCA CaM
3aBoa. Ilo3Hee O BhIACIEHHU M3 NACTEPH30BAHHOIO MOJIOKA IICHXPOTPOGBHEBIX
BAPHAHTOB BCEX TPEX NMOABMAOB JIAKTOKOKKOB COOGLIWIH H JPYTHE aBTOPHI
{1048]. HaTepecHO, 4TO 3TH IITAMMKl POABIANAH GoJiee BHICOKYIO IIPOTEO-
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JIMTHYECKYI0 aKTHBHOCTL Ipu 5° C, uem npu 20° C. Ux xucnoroobpasyromas
axTHBHOCTb 1pu 5° C Obu1a oueHb HU3KOH. [loABHNUCH MPeAIOKEHHS BKIIIO-
YHTh TAKHUE LITAMMBI B COCTaB ME30(MIbHBEIX 3aKBACOK A1 CHIPA M CHU3UTh
TEMIEPATYPy CO3PEBAHHA MEIKMUX ChIYYXHbBIX ChIPOB, YTO MOIJIO Obl OrpaHu-
YHTh BO3MOXKHOCTH POCTa TEXHHYECKH BPENHOH NMOBEPXHOCTHOH MUKpOGIIO-
pul. OfHaKO CHIDKEHHE TEMIIEpaTyphl pe3Ko 3aMeA/IsaeT CO3PeBaHue Chipa, a
TaKkKe rHbenb MaTOr€HHOH M YCJIOBHO NMAaTOreHHOH MHUKpOGIIOpPHI, MOJHOM
rapaHTHd OTCYTCTBUS KOTOPOH B ChIpE Ha Ha4aJbHBIX 3Tanax CO3PEBaHHA
IpH COBPEMEHHOM criocofe IMPOH3BOACTBA AaTh Henb3sd. Bo Bpems cospesa-
Hus GOJIBIIMHCTBO JTOM MUKpodops! noribaer, nostoMy B CILIA paspenaer-
cf BbIpabaThIBaTh ChIPbl U3 HEMACTEPU30BAHHOIO MOJIOKA C HU3KOi OakTepuans-
Hoif 06CEMEHEHHOCTBIO, E€C/IH OHU CO3PEBAIOT MPH ONpPEAENEHHLIX TEMIIEpa-
Typax He MeHee 60 cyT. Ilpu HH3KHX TeMIepaTypax CO3pEeBaHHA CKOPOCTh
OTMMPaHUs NIATOFeHHOH MUKPO(IOPEI Pe3K0O CHIKAETCH.

HcuxpotpodHble TAKTOKOKKH MOTYT HalTH NPUMEHEHUE MPH CO3peBa-
HHM NpH HH3KHX TEMIEPATypax NacTEpH3OBAHHOIO MOJOKa, HpeaoTBpa-
IIAIOMIEM perapaluio Cy6ieTalbHbIX IOBPEKACHUH KIETOK NOCTOpOHHEi
MHKPOGJIOpE!, NOMYYEHHBIX B PE3YJIbTaTe NAcTePH3ALUH, a CIEJOBATENLHO,
HX PEaKTHBALMIO H Pa3MHOXEHHE BO BPEMS CO3PEBaHHA.

Jlnst MOJIOYHOrO JIAKTOKOKKA OOBIYHO XapaKTepHa MEHbLUAsk MPOJOJDKHU-
TENLHOCTE (pa3bl 3afepkkH pocTa U Gosee BhICOKaAs CKOPOCTh KUCIOTOOOpa-
30BaHUA B MOJIOKE, Y€M Y CIHBOYHOIO NakToKOoKKa [1304, 1308]. Tak, B MO-
JOKe ¢ ChiMY)KHBIM MOPOIUKOM Npu noceBHoi aose 0,5% npu 30-32° C ue
JAnK IPUPOCTa KMCJIOTHOCTH 3a 2 4 30% mraMMoB MOJIOYHOTO ¥ 54% ciu-
BOYHOTO JIAKTOKOKKOB. Konu4ecTBo e 1TaMMoB, NOBBICHBILHX 33 3TO BpeMA
KMCoTHOCTh Monoka Ha 2° T u Gonee, y nepsoro nojgsuaa paBHanoch 23, y
BTOporo — 14%. Ilpu 3 %-Hoit oceBHO#i 03¢ NPUPOCT KUCIOTHOCTH 32 Nep-
Bhle 6 4 MHKyGamuu npu 30-32° C y IITaMMOB MOJIOYHOI'O JIBKTOKOKKa CO-
crasun 14-21°T, cnuBousoro — 14-16° T, amauerwnbsoro — 10-20°T
[1304]. Ot crapTOBOH CKOPOCTH pa3BHTHSA JaKTOKOKKOB IIPH IPOM3BOACTBE
CHIpa BO MHOTOM 3aBMCHT Ka4eCTBO IPOAYKTa, TaK KaK BO BpeMs BbIPabOTKH
Chipa B CBIPHOH BaHHE YCJIOBHMA A/l HX Pa3MHOXEHHA ONTHMAIBHBI U, €CIH
OHH He OyAyT MCHOJIb30BaHbI JIAKTOKOKKAMH B MAaKCHMaIbHOH# CTENeHH, TO
3HaYMTENLHO Gonblie J1akTo3bl OyaeT cOpoxkeHO MOCTOpOHHEH MUKpodIopoii
HIH JaKTOKOKKaMH BO BPEMA CO3pEBaHUs ChIpa, KOIJa J1aKTo3a cOpaXuBaeTcs
HMH 10 rerepodepMEHTATHBHOMY IYTH H3-3a HU3KO# TemmnepaTypsl. OOpa3o-
BaHHE B Chipax OONBIUMX KONHYECTB NPOAYKTOB reTepodepMEHTaTHBHOIO
OpOMEHUA YCUIMBAET ONACHOCTb NOABJIECHUA MHOTHX IOPOKOB CHIpa.

CkopocTs KHCI0TO0Opa30oBaHuA (MOJIb MOJIOYHOH KHCIOThY/Y) B MOJIOKE
B YCJIOBHAX, MOJE/IHPYIOIIUX BPEMEHHLIE H TEMIIEPATYPHbIE PEXHUMBI BhIpa-
60TKM ¥ MpeccOBaHUA POCCHACKHUX CHIPOB ¢ HM3KHMHU TeMnepatypamu Il Ha-
rPEBaHMs, Y IITAMMOB MOJOYHOTO M JMALETHIBHOIO (aKTHBHOTO) JIAKTOKOK-
koB (90,6% wu3yueHHBIX WITAMMOB) HaxoJwiach B HHTepBaie 5,5-11.5, y
INTAMMOB CJIMBOYHOro Jakrokokka — 1,0-5,5, y cnabeix wrramMmmoB auane-
TWIBHOTO JTaKTOKOKKa 1,05-3,50 [1224]. JTH pa3nuyus mis CIMBOYHOIO JIaK-
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TOKOKKa 00YCIIOBIICHB! NPEXNAE BCEro €ro OTPHUATEIbHOH peakuueil Ha TeM-
neparypbl HarpeBaHusa (39-41°C), a y cnabeix HITAaMMOB JUaLETHIBHOTO
JIAKTOKOKKA, BEPOSATHO, HEJOCTATOYHOMH NPOTEONHTHYECKOH aKTHBHOCTBLIO H
HHM3KHUM COZAEpKaHHEM B MOJIOKE HHU3KOMOJIEKYAPHLIX a30THUCTBIX COEQHHE-
Huii, HeOOXOMMBIX A4 pOCT2 JAaKTOKOKKOB. BHeceHHe B BOCCTaHOBIIEHHOE
MONOKO Uit BripaGoTku chipa 0,1% ApOXOKEBOro aBTOMHM3aTa CAENAIO BO3-
MOXHBIM BBIPa0OTaTh ChIp Ha «MEJUICHHBIX» NITAMMAX JIAKTOKOKKOB, IpH
3TOM BbIX0J cbipa yBeauywics [418]. O6BACHUTE yBEIUMYECHHE BBIXOAA MOXKHO
TEM, YTO «MEUICHHbIE» LITAMMEI JIAKTOKOKKOB 00/1a1al0T HM3KO#H IIPOTEOIH-
THYECKOH aKTUBHOCTHIO B MOJIOKE, H IIOITOMY DM MX KCIOJL30BAHMHM B Kade-
CTBE 3aKBACKH 110TEpH OeJIka C CHIBOPOTKOH HMKE, 4EM NPH HCHOIb30BAHUH
OLICTpOpacTyLIMX B MOJIOKE IUTaMMOB JIAKTODakTepHii, KOTOphle 00J1afal0T
BbICOKO#i MPOTEONMTUYECKOH aKTUBHOCTBIO B Mojioke. OboralieHne MosoKa
JPOXOKEBLIM SKCTPAKTOM YBEIMYHIO CKOPOCTH Pa3MHOXKEHHS M KHCIIOTO00-
pa30BaHHA «MEUICHHBIMH» LITAMMaMH JIAKTOKOKKOB. Kak yka3elBanochk Bbl-
1Ue, JIAKTOKOKKH Ha HayajbHBIX JTanax pocTa B MOJIOKE, IO KpaiHel Mepe B
TEYCHHE NepBLIX 2-3 reHepaluii, He MOTYT PaCILEIUIATh Ka3eHH H I03TOMY
HYKAAIOTCA B HHU3KOMOJIEKY/APHBIX NMENTHAAX WIKH/H CBOOOAHBLIX aMMHOKHC-
NOTax, COAEpXKaHUE KOTOPHIX B MOJSOKE MOXET ObiTh HEAOCTATOYHBIM JUIA
[OJIHOTO YIOBIETBOPEHHA NOTPeOHOCTEH, 0CO0EHHO CIMBOYHOrO M craaboro
JMaLETUILHOTO JIaKTOKOKKOB (pa3a. 3.2.3) [1519, 1706]. ITostomy nobasne-
HHME B MOJIOKO HM3KOMOJIEKYJAPHBIX a30THCThIX COEAMHEHHH CTUMYIHpYeT
pa3BUTHE M «OBICTPBIX» JAKTOKOKKOB. IIpH COBMECTHOM pa3sBHUTHM B MOJIOKE
GONBLIMHCTBO IITAMMOB CJIMBOYHOTO M MOJIOYHOTO JIAKTOKOKKOB, MCKIIOYas
HHM3UHOOpa3yIollKe, CTUMYIMPYIOT POCT JpYT ApYra ¥ OPYTHX BHAOB JIAKTO-
KobakTepuii c HU3KOH CKOpOCThIO pocTa B MoJioke [186, 1568].

CnuBoyYHBIH NaKTOKOKK MeHee ycToH4us Kk conH [1311, 1330]. Orcyr-
cTBUe pocta ero B O6yaboHe ¢ 4% NaCl sasnsercs [uarHocTHYecKUM NpU3Ha-
koM (tabi. 3.4), Tak Kak JABa APYrux NojBHJa JaKTOKOKKOB pacTyT B cpele €
5,0-5,5% conu. MeroTcsa naHHble O CHIOCOOHOCTH CIMBOYHOrO JIAKTOKOKKA
00pa30BLIBaTh KMCIIOTY, HO HE Pa3MHOXKAThCA NPU COAEPXKaHMM B cpeae 60-
nee 4% conu [1110].

Bosee TOYHBIM [IOKA3ATENEM YCTOHYHBOCTH MHKPOOPIaHH3MOB K COJH
ABJIAETCA MHHUMAJIbHAA aKTUBHOCTb BOABI JUIA POCTa. DTOT IOKa3areib 3a-
BUCHT OT KOHLUEHTPALHH ¥ XHMHYECKOr0 COCTaBa BCEX PACTBOPEHHAIX B BOJA-
HO# ¢ase BemwecTB. MUHHMaIbHAsA aKTUBHOCTb BOABI U1l POCTa MOJIOYHOIO
saxToKoKka pasHa 0,955, a ana ciuBouHoro nakrokokka — 0,975, uto coor-
BETCTBYET aKTUBHOCTH BOAbI B chipe Poccuifckuii mocne npeccoBaHus ¢ CO-
Aepxanuem 42-44% pnaru ¥ cootBercTBeHHO 3,5 u 2,0% conu. B 1abn. 3.4.
NpHBEAEHbI 3HAYEHUA MHHHMAJILHON aKTHBHOCTH BOJIbI I POCTA JIAKTOKOK-
KOB, MOJNy4YeHHble B nmuTaTensHbiX cpegax ¢ NaCl. B cpepax ¢ ucnons3oBa-
HHMEM B Ka4Y€CTBE BOAOCBA3BIBAIOLIETO BEILECTBA INIMLIEPHHA OHH 3HAYHTEIDL-
HO Huxe (0,924 1 MONOYHOrO JNaKTOKOKKa). ClexoBaTenbHO, CONb HHIH-
OupyeT poCT NaKTOKOKKOB HE TOJBKO 33 CHET CBA3LIBAHMA BOABI B Cpeje.
Ocoboro 3naueHus yCTOHYUBOCTE K COJIH JIAKTOKOKKOB B IIPOU3BOJCTBE OTE-
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YECTBEHHBIX TBEPAbIX CHIPOB HE HMEET, TAK KaK POCT HX B ChIpe 3aKaHYHBaET-
€l HAMHOTO PaHbHIE, 4EM COJIb PacNPEAEIUTCA 10 BCEil Macce roJIOBKH ChIpa.
Hcexmouennem asiserca colp Poccuiickuit ¢ nonHo#t moconkoii B 3epe,
NPOH3BOJCTBO KOTOPOI'O B HAaCTOALEE BPEMS 3aNPELIEHO UMEHHO B CBA3M C
HHrHOHpPOBaHUEM COJIBIO POCTa MaKTOKOKKOB. ECTh Januble, yto 1-2% NaCl B
cpeae CTUMYNMPYIOT KMCI0T000pa3oBaHue AMalleTHIBHOTO JIAKTOKOKKa [690].

UpesBbI4aiiHO BaXHAa YCTOHYMBOCTb JIAKTOKOKKOB K COJIH B NMPOM3BOA-
ctBe Yeinepa, KOTOpblHi paBHOMEPHO MPOCANMBAETCA B KOHLE BhIpa0OTKH
nepea npeccosatueM [1706]. CnuBouHbIH CTPENTOKOKK cOpaXKuBaji J1aKTO3Y
B 3TOM CbIPE, €C/IH KOHLICHTPALMA COJIM B BOAHOM (hase chipa He NpeBblllalia
4% (oxoino 1,6% B cbipe). B cbipax ¢ 6% conu B BoAHO# (pase 1aKT03a O4EHD
J0Aro ocraBanach HecOPOXKEHHOM NMPH UCNONbL3OBAHHU IJIA BbLIPabOTKH 3a-
KBAaCKH M3 CJIHBOYHOTO JIAKTOKOKKA, U COpa)KMBaJIN €€ HE MUKPOOPraHM3Mbl
3aKBaCKH, 2 NEAHOKOKKH.

Moounblif 1aKTOKOKK MeJUIEHHEE BHIMUDAET B CYXMX M 3aMOpOXEH-
HBIX 3aKBackKax BO Bpems xpaHeHHA [871], MeHee uyBCTBHTENEH K NEpEKHCH
BOJOPOJ4, XOTA 3TOT NOKa3aTelb B OOJBLLIOH CTENCHH 32BUCUT OT LUITAMMA.
HexoTopble BHABI M WITAMMBI MOJIOYHOKUCIBIX NAJIOYEK MOIYT 00Opa3oBbl-
BaTh B CPEJC TAKOE KOJHYECTBO NEPEKUCH BOJOPOJA, KOTOPOE CYILECTBEHHO
CHMXAET AKTHBHOCTb CJIMBOYHOIO JIAKTOKOKKA IIPH COBMECTHOM €0 POCTE C
nakroGanHIIaMH. Y CTOHYHBOCTE CIMBOYHOTO H MOJIOYHOTO JIAKTOKOKKOB K
H,0; MOXHO NOBBLICUTb MX BLIAEPIKKO/ B NPUCYTCTBHU CYONETaNbHBIX KOH-
LHCHTpaUMi IIEpEeKHCH WIM 4acoBOH JKcnosuumeil B adpoOHLIX YCIOBUAX
[1062]. OTo oueHp BaxHO C TOYKH 3peHHA pa3paboTku GHONOrHYECKUX Me-
TooB 60pEOBI ¢ NocTopoHHei Mukpoduopo# (pasa. 3.2.3).

JIaKTOKOKKHM OT/IMYAIOTCA JOBOJILHO BBICOKO# YCTOHYHBOCTBIO K KHCIIOT-
HOCTH cpeabl. Munnmanbhbiit pH s Hux pasen 4,2-4.4, npenensHas THTpYe-
Mas KHCJIOTHOCTB B Mosjoke 100-120° T {628, 1446, 1448]. Oaxaxo >TH npene-
bl YCTAHOBJIEHB! M0 NPEKpALIEHHI0 00pa30BaHHs KHUC/IOTHI JIAKTOKOKKAMH, a
Pa3sMHOXKEHHE HX Mpexpamaercs pausiue, npu pH ~4,5 [75]. Briaepxxa naxro-
KOKKOB B cpelie ¢ pH MeHblIe 5 BbI3bIBAaET CYLLIECTBEHHBIC U3MEHEHHS B KIIET-
Kax M YBEIMYHBAET NPOJODKMTENLHOCTL (a3bl 3a[€pXKKM POCTa IPH Mocie-
AyrouHx nepecaakax [628]. MakcuManbHy0 aKTHBHOCTb IIPU lepecakax Mo-
KasblBAIOT KyJIbTyphl IIpK pH 5,0, xoraa KoJM4ecTBO KH3HECTIOCOOHBIX KIIETOK
JOCTMTaeT AOCTATOYHO BBICOKOIO YPOBHA, a MX aKTHMBHOCTh €lle HE Havana
cHkatbes. OmruMansiblif pH JuA pocTa NaKTOKOKKOB B MOJIOKE U OyiaboHe
6,3-6,5, ckopoCTh Pa3MHOXEHMS CYILLECTBEHHO CHIKaeTcs npu pH Huxe 6 wnu
Bbiite 7. [IpeaenbHas KUCIOTHOCTh B MOJIOKE 3aBHCHT OT IOJBHJA U LUTAMMA:
1 16 HITAaMMOB JTAKTOKOKKOB, HCCIIEA0BaHHBIX TI0 TOMY NOKA3aTeNO B OTAE-
ne muxpobuosioru BHUHMMC, ona cocrasmia o 93 (luTaMMbi AMALETHIILHOIO
JIAKTOKOKKA C HM3KOH CKOpOCTbIO kucnoroobpasosauus) mo 115°T, muum-
Mmanehblid pH m3mensnca ot 4,46 a0 4,22 [1431]. ¥V GonblUMHCTBA 1ITAMMOB
JHALETWILHOTO JIAKTOKOKKA C HH3KOH CKOpOCThIO KUCIO0TOOGpa3oBaHHA B MO-
NoKe NpeAeNnbHas KUCIOTHOCTb B MoJoke Oblna Menbinie 80° T [1224].
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B onruManbHBIX N0 COCTAaBY IUTATEJLHBIX CpellaX TJaBHBIM (haKkTOpOM,
JIMMHTHPYIOILMM POCT CIMBOYHOTO JIAKTOKOKKA, ABIACTCA aKTHBHAA KHCIOT-
HocTh. Tak, ypoxail KIETOK JIAKTOKOKKOB B ONTHMANBLHOMN cpeie ¢ KOHTPOIH-
pyembiM pH nocturaer (3-6)-10" /mn (7-8 Mr cyxoro Beca/mi), a B 3TOM Xe
cpene c HekoHTponupyeMbM pH oH paseH 1,5-10°/mi umu ~ 0,5 Mr cyxoro Be-
ca/mn [75, 628]. Cyxoit Bec CIHBOYHOrO J1akToKOkka B pH-ctrare npu pH 6,3 u
NPOYHX ONTUMAILHBIX ycnoBusix gocturaer 10 mr/mn [908)]. OnTHMansHeii ans
CKOPOCTH POCTa B NojHoueHHo# cpene pH 6,3-6,9, ipu KOHUEHTpaLHU JTAKTO3BI
37 r/n. Buixompl kuca0Thl ¥ GuoMacch! He 3aBucar ot pH B uxrepsane 5,6-7,5 u
KOHLEHTpawy JIakTo3bl 48,5-38 r/n [87]. Ceipsl OTAHYAIOTCS JOBONBHO BHICO-
Kot 6ydepHOCTBIO, TI0ITOMY HPEACTABISET MHTEPEC ACHCTBHE HEAMCCOLMMPO-
BaHHOH MOJIOYHO# KHCIOTBHI Ha pa3BUTHE NAKTOKOKKOB. IIpenenbHas KoHLEH-
TpalA JIAKTATOB, IIPH KOTOPO# BO3MOXEH HX POCT IPH MPOYHX ONTHMAJIBHBIX
YCIIOBHAX, B 3aBUCUMOCTH OT lrramma paBHa 5,0-7,0% [75, 87, 331). CmuBoy-
Hblli NaKTOKOKK HE BCerJa poc B OYJIbOHE C coAepikaHueM JlakTaToB Gonbiue 4%,
Apyrye noABMABL pociu mpu (Gojiee BBICOKOH KOHLIEHTpAlMH NakratoB [222].
TopMoxeHHe pa3BUTUA JIAKTOKOKKOB M JIEHKOHOCTOKOB B NMHTATENLHOM cpeze
IIpH TIPOYHX ONTHMAILHBIX YCIOBUAX, No HabmoaeHusM Ilepduibesa u Porosa
(1989), npoucxoaut npu coaepxaHuu 6omnpute 2% NaKTaTos.

B ceipax ¢ 40% Bnaru copep)KaHue MOJIOUHOMN KHCIOTHL B BOAHOI dase,
paBHoe 5%, cootBercTBYyeT 2,1% xucnotsl B ceipe. B 3apybexHbIX chipax ron-
naHzckoit rpynmsl, Yeanepe coneprkaHue IaKTaToB MpuMepHO pasHo 1,5-1,8%,
B OTe4YecTBeHHBIX — 1,5-2,1%, B chlpax ¢ KomoleHcas KOHCHCTCHUHMEH co-
JepKaHue KUCJIOThl MOXET ROCTHraTh 2,4-2,7%, wnn npumepHo 5,6-6,3% B
Boguoii dase [1113, 1430], B IlBeiiapckom cuipe — 1,35% [1027]. bonee
BHICOKOE COJIepKaHHE KMCJIOTHl B OTEYECTBEHHBIX ChIpax OOYCIOBICHO
MEHDBIIUM KOJMYECTBOM BOJBI, JOOABIIsSEMON B CHIBOPOTKY BO BpPEMs HX BhI-
pabotku. Takum oGpa3oM, coaepkaHue MOJOYHOH KHCJIOTHI B ChIpax ¢ HU3-
xoii Temnepatypoii 11 HarpeBanus, 0cOGEHHO OTEYECTBEHHOIO MPOU3BOACT-
Ba, HAXOAMTCA HAa YPOBHE, IIPH KOTOPOM POCT JIAKTOKOKKOB HEBO3MOXEH.
Ilpu 3TOM HYXHO Y4€CTb, YTO TEMHNEPATypa CO3PEBAHHMS CHIPOB TAKKE HE-
GnaronpuaTHa UIA HX pocTa. [TokazaHO, YTO POCT M KHUCHOTOOOpazoBaHue
MHKPOQJIOpbl Me30GHIBHBIX 3aKBACOK B 3HAYHTENLHOH CTENEHH TOPMO3UTCA
yxe npu pH MeHb1ie 5,7 u conepkanuu naxratoB Gonsuie 1% [785].

TakuMm o6Gpa3oM, HanpalKHBAaETCA BBIBOJ, YTO POCT JAKTOKOKKOB B CHI-
pax IpexpauiaeTcs He MOCJe TOro, Kak B HUX MepecTaHeT 0OHapYXHBaThCA
JIaKTO32, KaK OORIYHO CIMTAETCA, a paHblue. J[PYTMMH CI0BaMH, JIAKTOKOKKH
He BCerja MoryT cOpoJuTh BCIO J1aKTO3y, OCTAIOIIyIOCA B ChIpHO# Macce. B
9KCTPaKTe TPEXMECAYHOro chipa MaH4ero JIaKTOKOKKH HE POCIIH Jake MOCIe
o0orauieHns ero ApOojXOKEBHIM IKCTPAKTOM M J1aKTO30/ M BHECEHMH B JKC-
TPaKT KaTaua3sbl A4 Je3aKTUBaLMK TOKCHYHBIX paaukanoB O,, KOTOpEIE MOT-
Ju obpasoBaThca BO BpeMa cospeBaHus chipa [695]. Cxopee Bcero pocr
JIAKTOKOKKOB B 3KCTpaKTax Obl1 HHrHOMpOBaH WM MOJAaBieH KoMOGHHauueH
HU3Koro pH, BHICOKOH KOHLEHTpalUMH HEAUCCOLHUPOBAHHOH KHCIOTHL, a B
chipax TaKXe HU3KHMH TeMIlepaTypaMu co3peBaHus. Kaxcapiii 3ToT haxTop B
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CBIPE HEAOCTATOYCH JUIA MOJaBICHHS Pa3BUTHSA JIAKTOKOKKOB, & IIPH COBMe-
CTHOM JCHCTBUU OHH YCHJIMBAIOT ACHCTBHE APYT ApYra.

Veemuenne OGHOMACCH! JIAKTOOALMIUT NPEKPAUIAETCS [O03JHEE, 4EM Y
JaKTOKOKKOB, H3-3a 60J1ee BBICOKOI HX ycTOHYMBOCTH K kucnote. JloGaBneHue
B 3KCTPaKT CBHIPa JIAKTO3bl BO30OHOBISAET HakomieHHe 6uoMaccel Lbc. casei,
CIIEAOBATENILHO, POCT €€ B ChIpE HPEKPATHIICA B CBA3HM C MCYEPNaHUEM HCTOY-
HHKOB SHEpPIUH.

KomuecTBo octatomieiica B ChIpHO#H Macce JaKTO3Rl M MOJIOYHOM KH-
CJIOTHI 3aBHCUT OT TEXHONOTHH Chipa, B YACTHOCTH OT CTENEHH pa3baBieHus
ChIBOPOTKH BOJOH, CKOPOCTH MOJIOYHOKMCJIOTO IIPOLIECCa B CLIPHOMH BaHHe.
Perynupys copmepxkaHue 3THX KOMIOHEHTOB B ChIpax MOC/€ NpPECCOBAHMUA,
Mbl OyZeM B ONpENE/NCHHOI CTENIeHH PeryaupoBaTh ¥ YPOBEHb Pa3BHUTHA B
ChIpaxX MOJIOYHOKHCIIbIX OaKkTepuil He3aKBaCOUHOIo IMPOUCXOKACHUS, B YaCT-
HOCTH J1aKTOOaLHILI, IEIHOKOKKOB, JHTEPOKOKKOB.

Iocne mocTHKeHMs MAKCHMYMa COZIEPKaHHUE KH3HECTIOCOOHBIX KJIETOK
JaKTOKOKKOB B ChIpax HayMHaeT cHukaTbcA. ONHAKO 3TO CHHIKEHUE Henb3s
CHHTATb JOCTATOYHBIM J[OKAa3aTENLCTBOM NPEKPAILECHUA Pa3MHOXEHMS NAK-
TOKOKKOB, IOCKOJIBKY NPOLECC Pa3MHOXEHHUSA MOXET HATH NAapalIeNbHO C
IPOLIECCOM OTMHMPAHHA KIETOK.

JIaKTOKOKKM HE MCMOJL3YIOT KUCJIOPOA B JHEPreTHYeCKoM oOMeHe, HO
CBA3BIBAIOT GOMNBIIYIO YacTh PaCTBOPEHHOTO B CPefe KMCIOPOZa M TeM ca-
MBIM CHHXKAIOT OKHC/IUTEIbHO-BOCCTAHOBUTENBHBIH MOTEHLMAN U CO3ZAIOT
YC/IOBHS, HEOOXOAUMBIE [UIA CBOETO Pa3MHOXEHHUA, IIOCKOIBKY HECBA3AHHBIH
KHCJIopoJ HHrHOUpyeT HX pasBuTHE, 0COOEHHO Ha nakrose [148, 395, 1576,
1578]. CnpaBennMBOCTH paaM HY)KHO OTMETUTh, YTO HeOOJbIIME KOHLEH-
TPauMH KHUCIOpOJa B CpPEAe MOTYT CTUMYJIUPOBATh POCT JIAKTOKOKKOB: POCT
CIMBOYHOTO ¥ MOJOYHOro nakrokokkoB npu 20° C u pH 5,05-5,45 B atMoO-
cdepe azota B npucyrcTBuu 0,5% O, 6611 Ha 17,5% Bolue, 4eM B OTCYTCT-
Bue O, [532]. JIakTOKOKKH B MOJOKE M CHHTETHYECKHX CpelaX obianaior
a6bcomoTtHo# nmotpebHocThio B CO,.

IIpu noceBro#t noze 1% u temneparype 30° C naxrokokku 3a 8-10 u
uHKyOauu noriowany ot 30,6% (akKTUBHEBIA AHALETHWILHLIHM JTAKTOKOKK) A0
77,2% (CIHBOYHBIA JAKTOKOKK) PacCTBOPEHHOTO B MOJIOKE KHCIIOPOJa, €ro
KOHLCHTpalus CHHxanach Ao 2,5-5,9 mxr/mi. Ilornomenue xucnopona co-
npoBOXAaeTca HakonneHuem B Momnoke 0,03-0,19 mmom H,0,, xortopas
3aTeM pacuueruiercsa 6e3 obpaszoBanua kuciaoposa ¢ niomowpio NADH-nepok-
cugasel [1071, 1576]. 3a kopoTKHit CPOK OKHUCIMTENLHO-BOCCTAHOBKTELHBIH
NOTEHIMAN B KyJlbTypax JIaKTOKOKKOB CHIbkaics a0 —(250-410) MB [148].
Iormomenue Kucaopoaa M cHWkeHue Eh ymakroxokxkaMu Hrpaer 6oabmyio
pOIb B CHIPOAEIMH, TaK KaK 3TO CO3/aeT HEOOX0AUMBIE YCIOBUA A GUOXHU-
MHYECKHX IPOLECCOB, JIEKAIIKX B OCHOBE CO3PEBaHHUs ChIpa, H NENAET He-
BO3MOXXHBIM Pa3MHOXEHUE CTPOTHX a3poOOB B CHIPHOH Macce.

Moo4HbIH TaKTOKOKK IIMPOKO PacnpocTpaHeH B mpupoae Onarojaps
BbICOKOH MeTab0JIMTHYECKO# aKTUBHOCTH M YCTOHYMBOCTH K BHELIHUM ¢ak-
TOpaM, YTO 00J€ruyaer MONONHEHHE KOJUIEKUMH NPOU3BOJCTBEHHLIX LITaM-
MOB JIAKTOKOKKOB [908].
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Crycrox MOnoKa, 0Opa30BaHHBI MOJIOYHBIM JIAKTOKOKKOM, 0Oamaer
6osiee BLICOKO# cHHEpeTHYecKoii CMOcOOHOCTBIO, YeM 06pa3oBaHHBIA CIH-
BOYHBIM JIAKTOKOKKOM. B ombiTax CyXoukeHe CryCTKH C O4YEeHb XOpOLUEi,
XOpOLUEil ¥ YNOBJICTBOPHTENIBHONH CHHEPETHYECKOH CIOCOOGHOCTHIO AaBAIIH
cooTBeTCTBEHHO 44, 50 u 6% wTammoB Mos04Horo U 8, 58 n 34% wrammos
CJIABOYHOTO JIAKTOKOKKa [ 1679].

CrycTox, 00pa3oBaHHbIH CHIMY)KHBIM 3H3UMOM B KOOMEPALHUHK CO CIHBOY-
HBIM JIAKTOKOKKOM, MEJUICHHEE OTACIACT CLIBOPOTKY, HTO 3aMeUIIeT OOCyLIKY
3€pHA U YBEIHYMBAET BJIQKHOCTh M BHIXOJ ChIpa, YCKOPAET €0 CO3PEBAHHE H
YJAYYILIaeT KOHCHCTEHLIUIO, HO TAKXKE MOXKET ObITh NPUUHHON Gosiee HHTEHCHB-
HOTIO pOCTa NOCTOPOHHEH MHKPOQJIOPH! U U3JIMIIHE KMCJIOTO BKYca chipa [ 1377].

OunHo# M3 NPUYHH IOABIEHNS IOPEYH B CHIpaX MOryT ObITh creumdde-
ckue 0cOBEHHOCTH paclEIUIEHHs Ka3euHa BXOIAILMMH B 3aKBACKy 1UTAMMaMH
MOJIOYHOKHCbIX Oaktepuii. B Tabn. 3.7. nokasaHa uyacTota OOHapyXeHuA
IITAMMOB JIAKOKOKKOB M JIGHKOHOCTOKOB, 00pa3yiolux ropedb B Moinoke. Ilo
yacToTe 0OHApYXEHUs LUTAMMOB, CIIOCOGHBIX HAKAILIMBATH FOPbKUE MPOAYKTHI
B MOJIOKE C CBHIYYXKHBIM JH3UMOM M MEJIOM, JIAKTOKOKKH Paclolaraiuch B cie-
OYIOLLEM IIOPAAKE: MOJIOYHbIH > IMalleTWIbHbIH aKTUBHbIN > CIMBOYHbBIA > AHaLe-
THIbHBIA cnabbii. IllTamMMbl, He paromue ropeds B MOJOKE, CpeaM LUTaMMOB
C/IMBOYHOIO JIAKTOKOKKA BCTpE4aIMCh B 7,8 pasa walile, YeM CpelM IUTaMMOB
MOJIOHHOTIO JIAKTOKOKKa. Kak npaBmio, 1ITaMMBl MOJIOYHOTO JIAKTOKOKKA, 00na-
Jaloiye AOCTATOYHO BBICOKMMH CKOPOCTSAMH POCTa U KMCI0To0Opa3oBaHus NpH
TIOBBIILIEHHBIX TEMIIEPATypax, 0Opa3OBbIBAIM CPEAHIO U CHIbHYIO ropeyb B
MoJioke nocie 7 cyt uHKybGamuu npd 30° C (oGpa3oBaHue ropeud B MOJOKE
Koppenupyer ¢ ee obpa3oanueM B chipe). IllTaMMBl ¢ HU3KOH CKOPOCTBIO KH-
€J10T000pa30BaHMs B MOJIOKE Yallle BCETO HE AAK0T FOpEYH, B 3aKBACKM JUIA [IPO-
M3BOJCTBA CHIPOB LIENECOOOpa3HO BHOCHTH KOMOMHALMH «TOPLKHX» H «HETOpb-
. KHMX» IITAMMOB, KOTOpbl€ 00€CeYHBalOT JOCTATOYHYIO CKOPOCTh KUCIO0TOOOpa-
30BaHUA M HE JIA10T B Chipax ropeuu. Taxum obpa3oMm, B OTHoLIeHMH obpa3oBa-
HUA TOPbKMX MPOAYKTOB CIIMBOYHBII JAKTOKOKK MMEET HECOMHEHHOE IpEeHMy-
ILECTBO NEpe/] MOJIOYHBIM, HTO MOATBEPKAAETCA MHOTHMH aBTopamu [1073].

3.7. Yacmoma o6napysicenun wimammos MOROYHOKUCAbIX baxmepuii, o6pa-
3YIOuUX 20peib 8 MONOKE C ColuYHCHbIM epmernmom u meaom [1308]

Koan4ecTso mramMmos, % OT H3IYYICHHBIX

Lactococcus:

Jeiikono-
IokazaTenn i i
lactis | cremoris diacetylactis CTOKH
(165) (96) AKTHBHBLIA | caabbli (18)

(104) (76)
He paromux ropeys 3.6 28.1 8.65 44.7 100
Harowux cnabyio ropeus | 65,4 57,3 76,92 46,0 0

Jaromux cpeauioo

31,0 14,6 14,43 9.3 0
H CHJIBHYIO ropeyb

Ilpwue-lanue: B cK0OKax o0Ilee KONHYECTBO HCCNEROBAHHBIX IITAMMOB
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Hmerotes coobuieHus o Gosiee BLICOKO# CrelMpUUHOCTH CIMBOYHOTO
naKkTokokka K Oaktepuodaram [1073]. Opnako MccnenoBaHuA BHAOBOH M
wramMMOBO# crieuHduyHocTH 6akTepuodaroB Kk MUKpodIope Me30(hHIBHBIX
3aKBaCOK, BbIJCIEHHEIX Ha 13 chiponenbHbix 3aBogax OniBiero CCCP, pac-
MOJIONKEHHBIX B Pa3NUYHbIX reorpaMueckux 30HaAX, 3TO HE NOATBEPAMIH
(tabn. 3.8) [397, 1311]. Beinu oGHapyxeHs! GakTepuodarn K GOALLIMHCTBY
IITAMMOB JIAKTOKOKKOB, HCIIOJb30BAHHLIX B Ka4€CTBE TECT-KYIbTYpP B 3THX
HCCIIEXOBAaHMAX; YacToTa OOHapyxkuBaeMocTH OakTepuodaroB 1no oTHolue-
HHIO K Pa3lM4YHbIM [IOABUAAM JIAKTOKOKKOB Oblila 1MouTH oauHAaKOBOi. bak-
TepHodary x AByM LITAMMaM MOJIOUHOTO (5%) U ABYM IUTAMMaM CIIMBOYHO-
ro (8%) n1aKTOKOKKOB He OblIH Haii/ICHEI.

3.8. Pacnpocmpanennocms 6axmepuoghazoe 1axmokoxkxkos
U 1elKOHOCMOKO8 HA ChipodenbHblx 3a600ax Gulsuezo CCCP

MHKpOOpPraHH3MbI Koangectso xq,:ol::;::o:ﬁ’- Kmnqeﬂm;onﬁ:g:mu-
mTaMmMoB ofmee
uapy)lcem.l q)aru TeALHbIX

JIaKTOKOKKH:

JHMALETHILHEBII 29 97 2334 8.9

MOJIOYHBIH 38 95 3078 7,9

CITHBOYHBIN 26 92 2222 9,1
Jle#iKOHOCTOKH 8 62,5 894 3.8

*[lon npoboi MPHHATO B3aUMOAEHCTBHE OAHOIO LITaMMa C (UIBTPATOM MOJIOKA,
CEIBOPOTKH, 3aKBaCKH HJIH Chipa

Hexotopble LITaMMBI MOJIOYHOIO JIAKTOKOKKA CHHTE3UPYIOT aHTHOHOTHK
HW3MH, oOajaomMi NOCTATOYHO IMHPOKMM CHEKTPOM aHTHOAKTEpHAILHOrO
JeficTBMA MO OTHOLIEHHIO K MOCTOpOHHEH Mukpoduiope ceipos [397, 1483). K
COXAJICHHIO, 3TH LITAMMBI 1I0Ka HE HAlLTX IHPOKOr0 MPUMEHEHHA B CHIPOAE-
JHY, NIOCKOJBKY OHM 00J13/1al0T HM3KOH KUCIOTOOOpa3yoLieil aKTHBHOCTBI0 H
BLICOKO#H 4yBCTBHTEILHOCTBIO K OakreprogaraM, a caM HU3UH MHTHOHpYeT pocT
aKTHBHBIX KHCJIOTOO6pa3oBaTeei 3aKBaCKM M POIIHOHOBOKMCIIBIX GakTepHii.

IlTaMMBl CIMBOYHOTO H MOJIOYHOTO JIAKTOKOKKOB, 0Opasyolue gpy-
roil aHTHOMOTHK — AMILUIOKOKKIMH (THIa 6aKTEpHOUHHOB), TAKOKE HE HALLIA
ZOCTaTOYHO LIMPOKOTO NMpPHUMEHEHHA M3-33 Y3KOro CNEKTpa AEHCTBMA 3TOro
aHTHOMOTHKA, HATPAaBICHHOIO B OCHOBHOM Ha JpPYyI'He BUABL U IUTAMMbI MO-
nouHokucnelx Oakrepuii [397, 1339]. Hekoropsle mTaMMbl JIaKTOKOKKOB
06pa3ytoT 6akTepHOLMHb] C ILMPOKHM CIIEKTPOM AE€HCTBUSA IPOTHB IPaMIo-
NIOXHTENBHBIX H IPAMOTPHLATENbHBIX OakTepnii [1262].

Hexotopsle wrammset Le. lactis o6pasyror B cbipax ¢pyKTOBBIH U CO-
NOJ0BBIA NPHBKYC, CIMBOYHBIA JIAKTOKOKK TaKOH crnocobHoCTbio He obna-
naer [331].

U3 aHanM3a HEAOCTATKOB H AOCTOMHCTB MOJIOYHOIO M CIIMBOYHOIO JIaK-
TOKOKKOB HEJlb3s CAENaTh OAHO3IHAYHBIA BLIBOA O TOM, KaKO# MOABUA ClEAyeT
BKIIOYATh B 3aKBACKH /A CHIPOB C HH3KMMHM TemiiepaTypamu Il HarpeBaHui.
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Bripabotku cbipoB, nposeaeHHble B 3kcnepumeHtaisHoM uexe BHUUMC,
II0Ka3aJ14, YTO CHIPBI BBICOKOTO Ka4ECTBA MOXKHO BhlpabaThIBaTh Ha YIJIMUCKOH
3aKBaCKe, B KOTOPO#A JOMUHHPYIOT MOJIOYHbI H JUALETWIbHBIA JTAKTOKOKKH,
¥ 3apy0exHbIX 3aKBaCKaX, B KOTOPBIX JAKTOKOKKH IPEACTaB/eHbl CIHBOYHBIM
H AMaUCTWIbHBIM JIAKTOKOKKAMH C HH3KOH KHCIOTOoOOpasyloleil aKTMBHO-
CTbIO, XOTA B HEKOTOPLIX Clly4asX ChIpbl € 3apyOeKHLIMU 3aKBACKAMH OLICHH-
BAJMCb HEMHOTO Bbillle. B NpON3BOJACTBEHHBIX YCIOBHAX, Ha0GOPOT, CHIPHI €
3aKBaCKaMM, B KOTOpBIX Npeo0iajany INTaMMbl MOJIOYHOTO JIAKTOKOKKA, KaK
[IpaBWJIO, OLEHMBANUCh BbiE. 3aKBaCKH, B KOTOPBIX KMCIOTOOOpasymolue
MMKpPOOPraHH3MbI NPEACTaBAEHbl CIMBOYHBIM JIAKTOKOKKOM, TpebyioT Gonee
BBICOKOTO KauecTBa MOJIOKa W CaHUTapHO-THTHEHUYECKOTO YPOBHA NPOM3BOA-
CTBAa ¥ COOTBETCTBYIOLIEH KOPPEKTHPOBKM TexHonoruu. Hekortopble aBTOphI
CUYMTAIOT, YTO JyYIME pe3yJbTaThl JA€T 3aKBacka, B COCTaB KOTOPOH BXOJAT
C/IMBOYHbLIA M MOJOYHbIH JAKTOKOKKH [44]. DtoT mpuHmmn cobmogaercs B
noxbope MUKpogIOphl YIIMYCKMX 3aKBACOK, HO M3-33 Pa3iHYHBIX CKOpOCTEH
pOCTa CIMBOYHOIO, MOJIOYHOTO M JHALETHILHOIO JAKTOKOKKOB, 0COOEHHO BO
BpemA II HarpeBaHHA M KaKOE-TO BPeMs HOC]E HEro, B CHIpax, BRIPabOTaHHBIX
Ha THX 3aKBaCKax, AOMMHHPYIOT IIOCIIEHHE [1BA NIOABUAA. Limsowtin cuuraer
renecoobpa3HbEIM KCNONB30BATh B COCTaBe 3aKBACKH JUIA IIPOM3BOJCTBA ChIpa
Yennep CIMBOYHBIA H MOJIOYHBIH JIAKTOKOKKH B oTHoweHHH 2:1 [648]. IIpo-
JODKHTENLHOCTh BhIpaboTkH chipa UYennep ¢ KOMOMHMPOBaHHBLIMM KYJIBTYpa-
MH 3THX NOJABMIOB COKpalanach Ha 7,5~12,5% [1568].

3.2.5. J1eiikOHOCTOKM

Kiaaccupukauus

J1eiiKOHOCTOKM — BTOPO# KOMIIOHEHT 3aKBAaCOK 1A IIPOM3BOJCTBA CHIPOB
C HU3KMMH TeMmrepatypamy Il HarpeBaHus M NpaBWIBHBIM PUCYHKOM, ChIPOB
THIA POK(Op ¥ KMCIOMONOYHBIX ChIPOB. DTO HE NIPOTHBOPEYHT BbICKa3aHHOMY
B IIpEAbULYLIEM pa3lele MOJOXKEHHIO O TOM, YTO JAKTOKOKKM SBJIAIOTCA HEOD-
XOAMMO#t H OCTaTO4HONH MHUKPO(IIOpO# 1A NPOU3BOACTBA TBEPABIX CHIPOB C
HHM3KUMH Temnepatypamu I HarpeBaHus, TaK Kak NPy HAIMYUH AHALETHILHOIO
JIaKTOKOKKa JeHKOHOCTOKM He SABJIAIOTCA HeoOXxoamMo# Mukpoduiopoit i
BhIpaboOTKH 3THX chipoB. CHpaBe1vBoO M 00paTHOE 3aKII0OYECHHE: [IPH BIUIIOYe-
HHM JICKOHOCTOKOB B COCTaB 3aKBACOK JUIA TBEP/BIX CHIPOB C HU3KUMH TEMIIE-
patypamu Il HarpeBaHus HapAIy CO CAMBOYHBIM HJIM MOJIOYHBIM JIAKTOKOKKaMHU
HET He0OX0AMMOCTH BBOAKTH B HUX AMALIETHILHBLA JIAKTOKOKK. JIMalieTHIbHEIH!
NaKTOKOKK M JISHKOHOCTOKH — JiBa KOMIMOHEHTa razoo0pa3yioueii MHKpodopst
Me30(WILHBIX 3aKBACOK UIA ChIpa, KOTOPhIE MOTYT OBITh HCIIO/IL30BAHbI B CO-
CTaBe 3aKBAaCOK COBMECTHO M nopo3Hs [1055].

JlefikoHOCTOKH — (aKynbTaTUBHbIE aHa3poObl. IJIaBHBIM OTIMYHEM
NeiiKOHOCTOKOB OT JIAKTOKOKKOB ABIAETCA rerepodepMeHTaTUBHOCTH cOpa-
JKMBaHMA TIIOKO3BI U JIaKTO3bI ¢ 06pa3oBaHuem D(-)-nakrara, staHona u CO,
B Ka4eCTBE OCHOBHBIX NpOAYKTOB (puc. 3.1), a TaiKe MeIEHHbIH POCT B
MonoKke. BO3MOXHOCTh B3aMMO3aMeHbl JIEAKOHOCTOKOB M Lc. lactis subsp.
diacetylactis obycnosneHa tem, 4To 06e Ipymmbl 3THX MHKpOOPraHM3MOB
o6pa3ytor auauerui u CO;, T. €. OTHOCATCA K razooOpa3syroluei Mukpodope
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3aKBaCOK, OJHAKO JHAUETWIbHbIH JIAKTOKOKK 00pa3yeT 3TH COEAUHEHHA
TOJBKO M3 UMTPATOB, a JICHKOHOCTOKH M3 JIAKTO3bl H LIMTPATOB (B NPUCYTCT-
BMH cOpaxxuBaeMoro yrieBoja). Y AHaLETUILHOTO JIAKTOKOKKA CIOCOOHOCTD
obpazoBbiBats auauetwn u CO, Moxer ObITh yTpaueHa, y JeHKOHOCTOKOB
OHa ABJAETCH CTAaOMIbHBLIM CBOWCTBOM, TaK KaK 3aKOJMpOBaHa B XpOMOCO-
Max. JIeHKOHOCTOKH TPaHC(OPMHPYIOT B MOJIOYHYIO KHCIOTY oKono 65%
cOpOoXEeHHO# I1I0KO3bl WIIH JIAKTO3bI, JJAKTOKOKKH — 10 95%.

JleiikoHocTOKM  ¢unOreHeTMUECKM  NPHHAUIEKAT K  rpynne
Lactobacilli, xyna, xpome HHUX, BxomaT JnaBa popa: Lactobacillus n
Pediococcus. B 8-om u3nanun bepru poa neiikoHOCTOKOB ObUI pa3aeneH Ha
wectb BUROB: Leuc. mesenteroides, Leuc. dextranicum, Leuc. cremoris.
Leuc. lactis, Leuc. paramesenteroides n Leuc. oenes [1450]. Ilocnenyioune
FeHETHYECKHE HCCIEeAO0BaHHUA IOKa3alnd CTONb TECHOE POACTBO MEPBhIX
TPEX BHAOB, YTO UX peluuny oObeAUHUTHL B OAUH BUA Leuc. mesenteroides
¢ TpeMs MOABHUAAMU: mesenteroides, dextranicum n cremoris. ' eHeTn4ecku
ne#KOHOCTOKM HAaXOAATCA B HauOoJiee TECHOM POJCTBE HE C TaKTOKOKKaMHU,
C KOTOPLIMHU OHH CXOXH MOpP(ONIOrHYECKH, @ C HEKOTOPHIMH retepodep-
MEHTATUBHBIMH MOJIOYHOKHCIBIMH nanoukamu (Lbc. confusis, Lbc.
viridescens W 1Ip.), OT KOTOpPBIX OHU OTIMYalOTCA 110 GopMme Kierok [227,
492]. OpHako 4acTo JIEAKOHOCTOKM HMMEIOT YAJIHHEHHYI0 (opMy M uX
TPYAHO OTJAHYMUTE OT nanodexk [1422]. B 9-om usmanuu bepmku pon
Leuconostoc Bxoaut B rpynmy 17 «['paMmnonoxurenbHble Kokku» [1552] u
HacuuThiBaeT 9 BUROB. Juddepenusupyroue xapakrepuctuxku Leuc. me-
senteroides u Leuc. lactis noka3sansl B Tabn. 3.9 (apyrue BUBI poiy B CHI-
POJENIHK HE MIPaIoT).

3.9. Jugppepenyupyrowue npusnaxu neiixonocmoxos [227, 345, 1552]

Leuc. mesenteroides subsp. Leuc.
mesenteroides | dextranicum | cremoris | lactis
- @) -

Ioka3zaTeau

JIMMOHHO-)KETHIH ITHTMEHT
Kucnora u3: apabuHO3B!
¢pyxrossl
caxapossl
Tperaaossl
MaJIbTO3bI
MELTHOHO3BI
CAIHIHHA
T'uaponus 3ckynuHa
O6pa3oBaHie AeKCTpaHa
JIMCCHMHMIIALIMA UHTPATOB
(B MPHCYTCTBHH YTJIEBOJOB)
Poct: mpu pH 4,8 - — - -
B nipucytcrBui 10% s1aHona - - — -
npu 37° C M + — +
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IMpumevanua: «+» — 90% u Gonee MONOKUTENLHEL;, «—» — 90% 1 Gonee oTpHIaTEND-
HBI; M — 21-79% nonoxurensHsl; (—) — 11-20% moa0XKHUTEBHE.
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B npou3BoACTBE ChipoB OOBIMHO UCHONB3YIOT Leuconostoc mesenteroides
subsp. cremoris (cuHoHUMB Betacoccus cremoris, Leuc. citrovorum), nanee
«CJIMBOYHBI# JelkoHOCTOK». OT JPYrHX BHIOB U NOABHAOB €I0 OTIMYACT HH3-
Kag MeTaboJIMTHYeCKas aKTMBHOCTb, NIOBBIIUEHHAA YYBCTBHTEILHOCTh K BHEII-
HMM (aKTOpaM M OYEeHDb CNOXHbIE TUTATEIbHbIE IOTPEOHOCTH, OCOOEHHO B aMH-
HOKHC/IOTaX, OTCYTCTBHE XOTA OBl OIHO# M3 HHX JIEJ1aeT POCT €10 HEBO3MOXHBIM
[1450]. JonmoNHUTENBHBIM OT/IMYHEM €ro SBJIAETCA pactoliokeHHe 6ONbILoro
KONMYECTBA KIETOK B BUJC JUIMHHBIX LIEMOYEK, TOrAa KaK KIETKH JPYTHX JISHKO-
HOCTOKOB PAacIl0JIO’KEHBI [10 OAHHOYKE U B BHJIE KODOTKHUX LIETOYEK.

ITpon3BOACTBEHHBIE WITAMMBI JICHKOHOCTOKOB YTIJIMYCKOH 3KCIIEPHMEH-
TanbHOU 61o¢abpHKH He CBEPTHIBANM MOJIOKO WM CBEPTHIBAIH €I'0 IPH 1O-
cese netieii uepe3 3648 4 6e3 obecuBeunBaHu 1aKMyca; IPEJCIBHBIA NPH-
POCT KHCJIOTHOCTH MOJIOKA NpH UX KynbTHBHpoBaHuM npu 30° C cocraBnan
20-42° T. B neTHeM MOJIOKE OHH POCIIH JIy4lIE, YEM B BECEHHEM M 3HMHEM.

Poct B Mo10KE M Cbipe, BJAHAHHUE HA Ka4eCTBO Chipa

JlefiKOHOCTOKH MEJJIEHHO PacTyT B MOJIOKE H OOBIYHO €ro HEe CBEPTHIBA-
0T, JIAKMYC He BOCCTaHaBinBaloT. TONbKO OTAeNbHbIE WITAMMBI JEHKOHOCTO-
KOB CBEPTHIBAIOT MOJIOKO C BOCCTAHOB/IEHHEM JIAKMYCA [10CJIE CBEPTHIBAHUA.

YacTs KIIETOK BCEX LUITAMMOB JISHKOHOCTOKOB BEDKUBAET IIPU TEMIIEPaType
65° C c Buinepxkoii B Teuenne 30 mun [1347]. HccnemoBanus MpoH3BOJACTBEH-
HBEIX LITAMMOB JICHKOHOCTOKOB, IPHMEHAEMBIX Ha YTJMHYCKOH 3KCIEPHUMEH-
TabHOH Ouogabpuke uia mpousBoiCcTBa GaKTEpUANBHBIX 3aKBAaCOK JUIA ChIPOB
(paHee oM (GUTYpHpOBalH HOJA Ha3BaHMAMH Str. citrovorus w Str. para-
citrovorus), nokasany, 4yto 16,3% ux npuHapexur K Leuc. lactis (nanee Monoy-
HBIH JIEAKOHOCTOK), 63,7% — K CJIMBOYHOMY JICHKOHOCTOKY U OCTAIBHBIE HMETH
[pOMEXYTOYHble CBoiicTBa Mexay Leuc. lactis v Leuc. dextranicum [1308,
1751]. Cnenyer ot™eTuThb, 4TO Str. paracitrovorus Helb3s CHHTaTh CHHOHHMOM
MOJIOYHOTO JIEHKOHOCTOKA, BBIIEJIEHHOIO M3 poja JISHKOHOCTOKOB B CAMOCTOA-
TenpHblii Bug [apsu B 1960 r. [343, 1450]. Kynstypsl, onucanHsie B 1928 r.
Hammer u nHa3Bauubie uM Str. paracitrovorus, I"'apBi oTHec/a K NMCITHOKOKKAM
uny Leuc. dextranicum. OT CIMBOYHOTO NEHKOHOCTOKA OH OTIIMYAETCH Crocob-
HOCTBIO cOpaxxuBaTh GOJIbllIee KOJIMYECTBO YINIEBOAOB U Gonee BLICOKOH yCTOH-
YUBOCTBIO K TeMnepaType, comu ¥ pH, MeHee CIOKHBIMH NUTATEIBHBIMH II0-
TpebHocTaMu [1450]). HexkoTopble OTIHYMA MOJNOYHOTO JIEHKOHOCTOKA OT CI-
BOYHOTrO noka3sadsl B Tabs. 3.10. B cpenax ¢ rimoko30i M JIaKTO30# NPOAOIKH-
TeNbHOCTH Jar-¢assl ero 6su1a B 3,4 1 1,2 pa3a Hibxe, a CpelIHAA CKOPOCTh pOCTa
B 1,3 u 1,75 paza Belue, yeM y CIMBOYHOro JeHKOHOCTOKa. B To ke Bpems B
monoke rpu 10° C HeckonbKo OpICTpee pa3BUBANICH CIHBOYHBIi JIEHKOHOCTOK.

Kazanoce Obl, CIMBOYHBIN JEHKOHOCTOK MOXHO CYMTaTh BapUaHTOM,
aAanTHPOBABLIMMCH K MOJIOKY M MOJIOYHBIM NPOAYKTaM, NOCKOJBKY B IpH-
poAe eMy TpYIHO KOHKYPHPOBATb C APYTMMH HpEICTaBUTEIAMH JICHKOHO-
CTOKOB, OJJHAKO H B MOJIOKE OH PacTeT 04eHsb MeMIeHHO. OCHOBHOH MpHpoOA-
HO# cpeioit ux oOMTaHUA ABJAIOTCS PACTHTEILHBIE MACChl, B YACTHOCTH CH-
Joc; GonbIoit yiiep6 oHM HAaHOCAT B caXapHOil NPOMBINEHHOCTH (Leuc. me-
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senteroides coxpanfeT xu3HecnocobHocTb B cpenax ¢ 60% caxapo3ssl) M BH-
sozpenuu [299, 1073]. B yenoBeyeckom opraHu3Me OHH HE PacTyT.

3.10. @usuonozo-6uoxumuueckue ceovicmaa Leuc. mesenteroides
subsp. cremoris u Leuc. lactis [1751]

Leuc. lactis Leuc. cremoris
Ckopocts B Ckopocth B
Ioxaszarean |Jlar-¢pasa,| pocra,en. PEMA | Nlar-dasa, pocta, ex. peMa
q onr. wor- | MO€T- q ont. mior- | AO¢T
HocTH/Y MAaKC., 4 wocrw/y | MAKC»
Poct B cpese ¢
IIOKO30i 5 1,9 24 17 1,5 36
ranakTo3oi 24 0,35 >96 24 035 >96
NaKTO30# 17 0,7 96 20 04 >96
Poct nipu 10° C 75 0.6 130 60 0,8 120
30°C 14 4.5 27 15 4.1 29
37°C 16 1.1 72 - - -

N3yueHue aMepHKaHCKHMH y4eHBLIMH pocta Leuc. citrovorum B o6e3-
*KupeHHOM MoJioke npu 22 u 30° C nokasano, 4to npu 22° C MakCHMabHbIH
yposeHb 6Guomaccsl goctHraics yepe3 22 u, npv 30° C — uepes 18 u [368].
Ypoxaii kneTox Obli, B 3aBMCHMOCTH OT LITAMMa, OAMHAKOBBIM Hpu 00enx
TeMnepaTypax uan Gonee Bbicokum npu 22° C. CraunoHapHas ¢asa npo-
zomkanack a0 100 4 u Gonee npu 22° C u 26-72 4 npu 30° C. Cpennee spe-
ms resepauuu npu 30° C pasusiocs 3,2 4, npu 22° C — 3,8 u, 414 HekoTo-
PbIX ITAMMOB OHO pPaBHAIOCHL 2,4 1 3,1 4 cooTBeTcTBEHHO. Ypoxaii Guomac-
Chl IEHKOHOCTOKOB B MOJIOKE cocTasisert (3,3-8,4)-10%/mun [1481).

Ilomy4eHbl NONOKHUTENbHBIE PE3YJLTAThl MO YBEIHYEHUIO KHCIOTOOO-
pasyioweil aKTHBHOCTH CIIMBOYHOIO JIEHKOHOCTOKA [yTeM TpaHc(opmauuu
xpomocoMHoi JJHK u3 MonouHoro snakrokokka [671]. Ecnu poaurensckuii
WITAMM CJIMBOYHOTO JieiikOHOCTOKA CHHxan pH 00e3:KMpeHHOI0 MOJIOKA [IpH
30° C 3a 48 4y o 6,2, TO redeTHyeckyn npeobpa3oBaHHbIil — 10 5,6, LIpH 3TOM
rerepodepMeHTaTUBHBIH MyTh COpakMBaHHA JIAKTO3bl COXPAHUIICA.

B oraene mukpobuonorun BHUHUMC musyuen poct npousBOACTBEH-
HRIX IOTAMMOB JIEHKOHOCTOKOB M3 KOJIEKUMH Yriauuckod 6uodabpuku B
Mosoke ¢ peHHeToM [1752]. IlapameTpsl ux pocTa (cpeaHHE JaHHbIE) HPH-
BEIEHbI Ha pHc. 3.5.

OntuManbHaa TeMIepaTypa pocTa Ul H3y4EHHbIX LITAMMOB paBHS-
nacs 22-26° C. Y aenbHas CKOpOCTh pOCTa, IPOAOIKUTENLHOCTD JIar- U JIOT-
a3 pocta, ypoxkaH KIETOK H3yYEHHLIX LITAMMOB MPAKTHYECKH HE MEHAIIHCh
B uHTepBaie temneparypsl ot 20 g0 30° C. Cpeanas npoao/KHUTENBHOCTh
nar-haskl paBHANack 2,6 4, ylennHas ckopocTh pocta — 0,51 u™', Bpems ya-
BoeHua 6uomaccbt — 1,3 4. CpaBHMBaA 3TH JaHHbIE C PE3yJbTATAMH H3yYe-
HHA AMEPUKAHCKMMH Y4EHBIMH POCTa JIEHKOHOCTOKOB B MoJoKe 6e3 m1o6as-
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JIEHHA ChbIYYXKHOTO dlepMEHTA, IPHBEACHHBIMMU BhILIE, MOXHO CAEIATH BLIBOA
O CHJILHOM CTHMY/IMPOBaHUMH POCTA JISHKOHOCTOKOB B MOJIOKE XHMO3HHOM, a
CJICJOBATE/IbHO, O HEXBATKE HM3KOMOJEKYJIAPHBIX a30THCTHIX COEAMHEHHMH
KaK OfHO# M3 npuuuH ciaaboro pocra neitkoHocTokoB B Monoke. Pocr seid-
KOHOCTOKOB B MOJIOKE BO BpeMsi BbIDaGOTKM ChIpa TalKe CTHMYJIMPYET JaK-
TOKOKKOBast MMKpodJopa 3aKBacKH NyTeM 00pa3oBaHHMA HM3KOMOJIEKYJAP-
HBIX a30THCTHIX COEAMHEHHIT M, BO3MOXHO, Apyrux gakropos pocta [663,
1055]. B To e BpeMs B XHUAKHX He3a0ydepeHHBIX cpefiax JAKTOKOKKH HH-
rOUpYIOT poCT JIEHKOHOCTOKOB 3a cueT OricTporo cHixenus pH [1753].
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Puc. 3.5. 3asucumocms npodonxcumenviocmu naz-gpasvl (1), noz-gpasst (2),
YyoenvHoti ckopocmu pocma (3), ypodcas knemoyHou buomaccwt (4)
JeliIKOHOCMOKO8 OM MmeMnepamypol Ky1bmusUpoeaHus 6 MonoKe ¢
CHIYYICHBIM hepMenmom

HecMOTps Ha CTUMYNALMIO CHIYY)KHBIM 3H3UMOM M JIAKTOKOKK3MH,
NeKOHOCTOKM JeNaloT 32 BpeMs BLIPaGOTKM ChIPOB C HU3KUMH TEMIEPATy-
pamu Il HarpeBanus (OT MOMEHTa 3aKBAILMBAHHA JO KOHUA MPECCOBAHHA), B
cpendeM tonsko 0,6 reHepauuu npyu 3 reHepauuax JakKToKokkoB [663]. Oro
00YC/IOBIIEHO CIIMHUIKOM BBICOKMMM JUIA HX POCTA TEMINEpAaTypaMH, [pHMe-
HAEMBIMM NIpU BbIPabOTKE CHIPOB, U IUIMTEILHOH Nar-ga3oi, 3aBUCHMOCTb
4yc/a redepaliii OT KOTOPOH BhIPRKAETCd ypaBHEHHEM:

y=2,6-0,7x, (34

20e X — npPOOOANCUMENLHOCMb N1a2-hasel, 4, Y — YUCNO 2EHEPaYul.
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VY npon3BOACTBEHHBIX WITAMMOB JeHiKOHOCTOKOB NPOJOIKHUTENSHOCTD
nar-hassl BapsupoBana B npegenax or 1 ao 3,7 4. IlltaMMel ¢ MUHUMAIBLHOH!
NPOAOIKUTENLHOCTHIO JIar-¢a3bl Pa3BUTHA B MOJIOKE YCIIEBaIOT COBEPILHTH B
TeueHHe BhIPaGOTKH Cbipa 1.9 reHepauuM, MITaMMbl C MakCHMalbHOH IIpo-
JOIDKMTENBHOCTHIO JIar-¢a3sl BO BpeMs BuIPaGOTKH ChIpa HE Pa3sMHONKAIOTCA.
CnemoBaTe/IbHO, JUIA TOr0 YTOOB! OKa3aTh BAMAHHE Ha KaueCTBO CbIpa, OHH
JOMKHBI PA3MHOXKATLCA BO BPEMA CO3PEBaHHA ChIpa.

MaxkcumanbHas TemmepaTrypa [JIA pOCT2 CIMBOYHOTO JeHKOHOCTOKA
Hike 37° C, HEKOTOphble LITaMMbI MOJIOYHOI'O JISHKOHOCTOKAa PacTyT Ipu
38°C[1311].

H3yueHo pa3suTHe 9 WITaMMOB Str. paracitrovorus B 1aCTepH30BaHHOM
(74-75° C) Monoke ¢ ChIYYXKHBIM NOPOLIKOM IIPH TEMIEPATYPHOM pexuMe,
MMUTHDYIOLLIEM PEXUM BbIPabOTKH CHIPOB C HU3KUMM Temnepatypamu II Ha-
rpeBaHusa (Tabn. 3.6) [1225]. B 3Tom omnsiTe B mepBele 2 4 UHKyOauuu npu
temneparype 30-32° C, cooTBeTCTBYIOLUEH TEMIIEPATYpe CBEPThIBAHUA MO-
NIOKa MOJIOKOCBEDTHIBAIOIIMMH JH3UMaMH, U3 9 LITAMMOB JIEHKOHOCTOKOB
TONBKO OAMH NOBLICHI KHCIOTHOCTH Monoka Ha 1° T. Ha Bropom astane
KyJIeTypbl HarpeBayii 10 40-41° C u BeLAepXKHBAIN NP ITOH TeMIieparype 2 4,
41O HMHTHPOBaJIO Il HarpeBaHue Bo BpeMd BbIpaboTKH chipa. B koHue 3TOro
JTana yxe B JBYX KyJbTypax JeHKOHOCTOKOB KHUCIOTHOCTb Ha 2° T mpesbl-
wana ucxogHyio. Ha TpeTbeM 3Tame KyabTYpbl BhIAEPXKHBAIHCH IPH KOM-
HATHOHM TEMIIEpaType B TEYEHHE 5 4, YTO COOTBETCTBYET YCIIOBHAM CaMo-
NPECCOBAaHUA M IPECCOBaHMA ChIpoB. TemmnepaTypa cpeabl K KOHLY 3Tana
camsmnack o 25° C. Bo Bcex KynbTypax JIeHKOHOCTOKOB KHCJIOTHOCTH MO-
NOKa Ha TOM 3Tane NOBLIIANACh, H K KOHIY 3Tana oHa Ha 1-10° T mpessl-
wana ucxoguyio. CreloBaTeNbHO, TEHKOHOCTOKH He NOru6aloT U He TEPSIOT
aKTUBHOCTb NpH Temrieparypax Il HarpeBaHHd, XapaKTEepHBIX [UIA NPOU3BOJ-
CTBa MENKUX CHIYYXHBIX CHIPOB. YCTOMYHBOCTS K TemnepaTtypawm II Harpesa-
HUA B MOJIOKE C PEHHETOM Y JICHKOHOCTOKOB BBIIE, YEM Y JIAKTOKOKKOB, ¥
MO3TOMY NP HX MOBBILIEHMHM OHW MOrYT CTaTh NpeobiajaloliuMu cpeax
rasoobpa3syiouieii MUKpodIOps! CLIPOB, BhLIpabaTHIBAEMBIX Ha 3aKBacKax €
JAHALETHIBHBIM JIaKTOKOKKOM H JielikoHocTokamu [1055].

Ha Tpetsem 3Tame KyasTyphbl OXJIaXAajduch 10 Temneparypsi 8-10° C,
KOTOpad 4acTo MPHMEHAETCA B CO3PEBAHHH CHIPOB C HU3KMMH TEMIIEpaTypa-
mu Il HarpeBaHuUA, ¥ BbIICPKKBAIHCH NPH 3TOH TemnepaTtype 7 cyt. Kucnor-
HOCTB MOJIOK2 3a 3TOT MEPHOX BCEMH IITAMMaMH Onlna MOBBHILIEHA, B T. 4.
33% na 10-40° T. Ha ocHOBaHMH 3TOrO OMBITA MOXKHO C BBICOKO# CTENEHbIO
IOCTOBEPHOCTH IIPEAIONaraTh COCOGHOCTh JIBHKOHOCTOKOB Pa3sMHOXKAThCA
B chipe npu 8—10° C, x0T MHTEHCHBHOCTh HX POCTa IIPH STHX TEMIIEpaTypax
B 3HAYMTE/ILHOH CTENIEHH 3aBUCHT OT LITAMMA.

Chwxenne temnepatypsl no 14° C — BepxHeil rpaHHLbl CO3peBaHMA
OTEYECTBEHHBIX CHIPOB C HH3KMMH TeMriepaTypaMH Il HarpeBaHHA — yMEHb-
AeT YACSNbHYI0O CKOPOCTh POCTa JICHKOHOCTOKOB IO CPaBHEHHMIO CO CKOpO-
CTBIO POCTA NPH ONMTHMANBHOI TeMueparype B 2,2-7,3 pa3a, npu 10° C ona
cHikaetcs B 10 pas. MuHuMansHas TeMiieparypa JUlf pocTa JeHKOHOCTOKOB,
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[0 AaHHBIM APYTHX aBTOPOB, 3aBHCHT OT LUTAMMa U NPH MPOYHX ONTHMAJB-
HbIX ycnoBuax paBuserca 4-10° C [500, 1311].

JlelikOHOCTOKM B CBIPaX C BHICOKHMHM TemnepaTrypamu II HarpeBaHms
POJIX HE MIPAIOT, IOTOMY 4TO A0 II HarpeBaHKs OHM HE Pa3MHOMKAIOTCA, 3 BO
spems 11 Harpesanus Gonbluad yacTh HX KiaeTok rorubaer [1315].

Bo BpeMs co3peBanus chipa J€KOHOCTOKH MOTYT pa3MHOXKaTbCA, OKa
ectb nakto3a. [locne npeccoBaHus B chipax ¢ Hu3Koil Temnepatypoi II Ha-
rpeBaHus ocraercd 6onee 1% 1aKTo3bl, YTO BIOJHE AOCTATOMHO JUIA HAKOM-
JeHHA JIEHKOHOCTOKAMHM KOJMYECTBA rasa tpebyemoro mns (hopMupoOBaHHA
XapaKTEPHOIO JUIA 3TUX ChIPOB PUCYHKa.

Ha pocT neiikOHOCTOKOB MOXET OKa3aThb CHJILHOE BJIMSHHE aKTHBHAA
KHCJIOTHOCTS cpennl. BimsHue ucxoaHoro pH cpean Ha Hakomnenue Guo-
Macchl NeiKOHOCTOKOB MOKa3aHo Ha puc. 3.6. JIeHKOHOCTOKM aKTMBHO pas3-
MHOXAIINCh B IUMPOKOM AunanasoHe pH — ot 4,8 no ~ 9,0. Haubonee axtuHO
HaxomieHue ux 6uomaccel muio npu pH 5,6-6,5, uto Beine pH TBEpABIX ChI-
pOB BO BpeMs co3peBakud. Beixox 6nomaccsl npu ucxoxsom pH 4,8 cocras-
aan 5-10% or ee Buixona npu pH 5,5. Ilpu akTHBHO# KHCIOTHOCTH, Xapak-
TEpHO#l /U CO3pEBaHMS MEJKUX ChIYYXHhIX chipoB (pH 5,2-5,4), nakorme-
HHE NeKOHOCTOKaMy 6HOMacChI IJIO C AOCTATOYHO BHICOKOW CKOPOCTBIO.

[34]
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Puc. 3.6. Brusnue pH cpedvl Ha pocm netikOHOCMOKO8 8 MOOYHOM 2UOPONU-
306anHoM GynboHe (cpedHue Oannble no 54 wmammam Leuc. cre-
moris u Leuc. lactis): 1 — apema kynomueupoeanus 24 4; 2 — epems
Kynemusuposamnus 48 u; 3 — apems Kynomusuposarusn 168 4

Uccnenosano obpazoBanue CO, AualeTHIbHBIM JIAKTOKOKKOM M Jieii-
koHocTtokamu. [Ipu pocte B MO/IOKe SKCIIOHEHIMANbHaA (a3a pa3BUTHA JIAK-
TOKOKKOB 3aKaHYMBAETCA NP YBENHYECHUH COAEPKAHUS MONOUYHOH KHCIIOTHI
Ha 0,5% (pH 4,5-4,85), poct npexkpawaerca Np¥ yBEJHYCHHU COJACPIKaHHS
kucnotsl Ha 0,6-0,7%, 4To NpOMCXOAUT mpuMepHO 4epe3 11 y uukyGaumu
npu 30° C u 2 %-Hoii noceBHo# no3e [179]. YTwin3auus uMIpaToB Ruare-
THILHBIM JIAKTOKOKKOM Ha4YMHAETCA C CepeaMHbl JKCHOHEHLUMANbHOH (asbl
NOCJIE YBEIMYEHHUS COAEpPKaHNA MOJIOYHOM KucnoTh Gonee yem Ha 0,2% (pH
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menblie 5,5) [628]. Ilo3gHee Hauamo yTHAM3aUMH LHTPAaTOB O00YCIIOBIEHO
TEM, YTO LIMTPaT epMeas’a, OCYLIECTBIAIOAA IEPEHOC LIATPATOB Yepes Kie-
TOYHYI0 MeMOpaHy, MMeeT HU3KHit onTuManbHeiii pH [805).

B onnitax A. T'yaxoBa ¢ COaBT. B ONYCHHTETHYECKO CpeAe NPU ONIITH-
MaNBHBEIX YCJIOBHAX CKOpOCTh 06pa3oBaHuA CO, AHAUETHIBHBIM JIAKTOKOK-
KOM JOCTHrajJa MakCHMyMa depe3 6 4 uHkyOanmu [1331)]. Pe3ynastaTel 3THX
HCCIICIOBaHHH CBHICTENILCTBYIOT O TOM, YTO AMALETHIBHBIA TaKTOKOKK MO-
XeT HauyaTh 00pa3OBbIBATh ra3 NpU NPOU3BOACTBE CHIPOB C HU3KUMH TEMIIE-
patrypamu II narpeBaHHs B KOHLE BhIpaOOTKH (NpeccoBaHHA), a cCIEA0Ba-
TeIbHO, OCHOBHOE 00pa3oBaHUE UM ra3a B Chipe MPOMCXOAUT BO BPEMA MO-
COJIKH H Ha Ha4Ya/JIbHOM 3Tane co3peBaHuA.

JIeHiKOHOCTOKH HE Pa3MHOMKAIOTCA BO BpeMA BhIpabOTKH M MOTYT 06pa-
30BBIBATh I'a3 BO BPEMS CO3PEBaHHA, KOTJ]a TEMIIEPATYpa H APYrHe YCIOBMS B
CHIpE JIAJIEKH OT ONTHMAIbLHEIX, HO HE MOJAAaBIAIOT HX poct [180, 1225].

Ha o6pa3oBanue rasa JakTOKOKKAMH M JIGHKOHOCTOKAMH B YCJIOBHSX,
HMHTHPYIOILHX YC/IOBHS B MEJIKMX ChIMYXKHBIX ChIPaX BO BPEMA [OCOJKH M Ha-
yajge CO3peBaHHs, CHILHOE BIHAHHE OKa3bIBaeT cojepanue uurparos [1331].
Cuixenue coepianus murparos B cpene Ha 0,08% (c 0,17 no 0,09%) ymeHs-
W0 KOJNMYECTBO 00pa3oBaHHOTO OOOMMHM BMJIAMM ra3a B 3aBUCHMOCTH OT
mTamMma Ha 66-74%. Vsmenenue conepkanns B cpese naktossl ¢ 1 1o 0,1% e
0Ka3aJ0 BIMAHMA Ha oOpa3oBaHHe raza AWAUETWILHBIM JIAKTOKOKKOM, HO
YMEHBIUMIO €r0 KONMHYECTBO B KyNbTYpax JjeiikoHoctokoB. Msmenenus pH B
XapaKTEPHOM JUIA 3TOTO [IEPHOAA MHTEpBase ot 5,7 10 5,2 He 0Ka3a/l0 BIUSHUA
Ha ra3o00pa3sylollylo aKTHBHOCTE JIAKTOKOKKA, YMEHBIMB €€ Y JIeHKOHOCTOKOB.

Ouenp GosbLIOE HEraTHBHOE BIMSHHE Ha 00pa30BaHHE rasa JaKTOKOK-
KaMH H NeAKOHOCTOKAMM OKa3aJlo CHWXKEHUe TeMmeparyp ¢ 14 go 10° C.
Cxopocts o6pa3oBanus CO, AHALETUILHBIM JIAKTOKOKKOM, B 3aBUCHMOCTH
OT IITaMMa, CHHKaJIaCh IIPH TOHM)KEHMH Ha 2° C TeMOeparypsl B 3TOM HH-
TepBaie Ha 31-44%, npu CHHXXEHUH cofiepKaHud nuTparoB Ha 0,08% B aua-
nasone ot 0,17 no 0,01% ona cumxanace Ha 77-80%. Takum o6pa3om, Bo
BPEMA TIOCOJIKH H B Ha4ajle CO3PEBaHHA IMMUTUPYIOIMMH 0Opa3oBaHue ra3a
IMALETWIBHBIM JIAKTOKOKKOM (aKTOpaMy ABJAIOTCA COJACPIKaHUE LIUTPATOB
H Temneparypa. ITH (GakTophl BKYIIE € COAEPKAHUEM JAKTO3bI IUMUTHPYIOT
TaKke ra3o06pa3oBaHHe JNEHKOHOCTOKAaMH, HO MHTHOUpYIOmuii 3¢pdeKT ux B
OTHONIEHMH 3THX MHKPOOPTaHH3MOB MeHee BhIpaxceH. [Ipu CHIOKEHHH B cpe-
Je KoHueHTpauuH nutparoB Ha 0,08%, temueparypnl Ha 2° C, comepxaHus
naxto3bl Ha 0,45% (B nuanasoHe ot | mo 0,1%) ckopocTs razoo6pazoBanus
JeHKOHOCTOKaMH YMEHBILIAETCA COOTBETCTBEHHO Ha 54, 20 u 13%. Ckopocth
o0pa3oBaHMA ra3a AHALETWIPHBIM JAKTOKOKKOM B YCIIOBHSAX, XapaKTEPHBIX
A4 Hadana co3peBaHuA chipa, B 1,45 pa3sa Bhilue, ueM y JI€HKOHOCTOKOB, YTO,
o4eBHIHO, 06ycnoBIeHo ux Gonee GHICTPLIM POCTOM. JIaKTOKOKKH IepecTa-
10T 06pa30BBIBATE I'a3 B CBIPE MOCIE YTUIM3ALMH IUTPATOB, JIEHKOHOCTOKH —
NocJie YTHIM3alMH LMTPAToOB H cOpaxkuBaHus JakTo3bl. OO6LIEe KOINYECTBO
obpasyemoro neiikoHocTokamu CO; B ChIpe MOXKET 3HAYHTEIIHFHO PEBLILIATD
€ro KOJIM4ECTBO, 00pazyeMoe AHAalleTHIBHEIM JIAKTOKOKKOM.
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O6pasoBaHHe PHCYHKA pa3iHYHLIMH BUJaMH razoobpasyloliei MoJo4YHo-
KHCII0#t MUKPO(]ROpPHI IIPOBEPEHO HEMOCPEACTBEHHO B chipe [1331]. Pesynbrath
3TOro OnbiTa NpeacTaBneHst B Tabn. 3.11. B chipax, BbipaGoTaHHBIX ¢ auaie-
TUILHBIM JIAKTOKOKKOM, PHCYHOK ObUT 60ee MelikuM, HO Oosee J9acThiM, YeM B
Chipax, BbIpabOTaHHbIX ¢ JIEIKOHOCTOKAMM; B ChIpaX C 3aKBAaCKaMH, BKJIIOYAIO-
My 00a BUaa ra3oo0pa3oBareneil, YBEIHUWINCE U YHCIO, M AHAMETP IJa3-
koB. Bo Bcex chipax pHCYHOK COOTBETCTBOBI MPENBABIIEMBIM K HeMy Tpebo-
BaHHAM M MOJY4MII BBICIIYIO OLieHKY. Takum 06pazoM, HOpMaNbHbIH PHCYHOK B
chipax ¢ HU3KUMHU Temneparypamu Il HarpeBaHHs MOXHO NONYYHTH C 33KBa-
CKaMy, BIJIIOYAIOIMMHU H3 ra3oo0pasylonux MOJNOYHOKUCABIX 6akrepuii auane-
THWIbHBIH 1aKTOKOKK (D-3akBacku), neiikoHocrok (B-, wm JI-3akBacku) u oba
9TH BHIa raszoobpasyiomux 6akrepuii (BD-, wnn JIJI-3akBacks).

3.11. Xapaxkmepucmuxa pucynxka Kocmpomckozo ceipa, esipabomaniozo
Ha 3aK8ACKAX C PA3IULHbIM COCMABOM 2a3000pasyiouiel
Muxponoput”’ (cpednue pesynsmamst no namu noemoprocmam)

Coctas rasoo6pasyiomeii Muxpodaopsl Hucao AuameTp ILromaze 2
[JIa3K0B | rjia3kos, MM | riasxkos, MM

Lc. lactis subsp. diacetylactis 19 6,0 550

Leuc. mesenteroides subsp. cremoris 11 6,9 440

Lc. diacetylactis + Leuc. cremoris 25 6,3 820

! Kucnoroo6pasyiomas Muxpodriopa BO BCEX 3aKBACKAX MPENCTABIECHA MONOYHBLIM
JIaKTOKOKKOM

BripaGoTku ChIPOB B MPENBIAYILEM OMbLITE MPOBOAHINCL B IKCIIEPHMEH-
TansHoM nexe BHUHMMC ¢ ToyHBIM COGMIOAEHHEM TEXHOIOTUYECKHUX M THIHe-
Huyeckux TpebGoBaHuii. B MPOH3BOACTBEHHBIX YCIOBHAX MOIYT NPOMCXOJHTH
OTIJIOHEHH OT HOPMAIBHOIO Xoia mpotiecca. Tak, coaepiaHue LMTPaTOB B
MOJIOKE HM3MEHsETCA o ce3oHaM roza [1530]. MakcuManpHbIM OHO OLIBaeT B
uione ( ~ 2 r/n), MMHUMAaILHLIM — B OKTA0pe, Hoa0pe u anpene (1,33-1,53 r/n).
B nepuoas! HU3KOro COAEPKAHKUA LIMTPATOB B MOJIOKE 4AaCTO PHCYHOK ChIPOB
GBIBAET pEKHUM, YTO MOKHO OOBACHMTh HEXOCTATKOM cybGcTpara A o6paso-
BAHMA a3a AMAUETHIBLHBIM JIAKTOKOKKOM, OOLIYHO TIPEACTABIAIOLIMM Ia3006-
pasyronlyio MUKpodiopy B OTeuyecTBEHHEIX 3akBacKkax [1530].

Huskoe coxepxaHue LWMTPaTOB B MOJNOKE MOXET ObITh CIECTBMEM HX
YTHIH3aHMH MHKpoGopoii MOJIOKa 0 nepepaboTKH Ha ChIp, TAK KaK MHOTHE
MUKPOOPraHU3MBI (PEPMEHTHPYIOT LIKTPAThl. JTO MOXKET ObITh NPUYHHON OTCYT-
CTBUA PHCYHKa B ChIpax, BblpabaTbiBaeMblx Ha D-3aKkBackax M3 MOJIOKA C BbICO-
Kol 6akTepHanbHO 06CEMEHEHHOCTBIO, B YaCTHOCTU C MOBBIILIEHHOH KHCJIOTHO-
crsi0. B chipax, BoipabarsiBaembix Ha B- wnin BD-3akBackax, ce30HHbiE H3MEHE-
HUA B COAEPIAHMH LIMTPATOB B MOJIOKE HE OKA3bIBAIOT BIIMAHHMS Ha PHCYHOK.

PocT nefikoHOCTOKOB 3aBHCHMT OT colepikaHus B cpee MapraHua [1579].
Jeduur Mn B cpene cHuwxkaer BbIX0oA 6MOMAcChl CIIMBOYHOIO JIEHKOHOCTOKA
Ha 40,7%, oxa3piBas HE3HAYMTCNILHOC BIMAHHE HA Pa3BUTHE JIAKTOKOKKOB, 33
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HCKJIIOYEHHEM IITAaMMOB JHALETHILHOIO JIAKTOKOKKA ¢ HH3KOH KHCNoTo0Opa-
3ylollleii aKTHBHOCTBIO B MOJIOKE (CHIDKEHHME BhIxoja Omomacchl Ha 24,1%).
Conepxanue Mn B MOJIOKE Taloke 3aBHCHMT OT CE30HA: B BECEHHEM MOJIOKE
cpennee conepxanve Mn pasro 23,9 mxr/kr (73% ot ero cpeaHero comepixa-
HUS B OCEHHEM MOJIOKE, YTO 3HAYUTENHHO HIDKE ONTHMAIBHOTO YPOBHA LA
cOpaxuBaHHus LMTPATOB JejikoHocToKkamu (S0 Mxr/kr) [179, 1285]. 3To mpuso-
JMT K MCHEE HHTCHCHBHOMY Pa3BHTHIO JISHKOHOCTOKOB H YXYUIEHHIO PUCYHKA
B CHIpaX, BbIpabOTaHHBIX H3 BECEHHEro Moj0Ka Ha B-3akBackax [677]. BD-3ak-
BACKH BECHOH MOT'YT NIPEeBpaTHTHCK B D-3aKBackH, OceHbI0 — B B-3akBacku.

PocT nefikoHOCTOKOB B ChIpax IpeKpaliaeTcs nocne copaxuBaHmua nax-
To3bl. Yem Gosblre ocTaeTcs JIAKTO3H! B Chipax NOC/HE NPECCOBaHHA, TEM
AONbIUE TPOAOIDKACTCA Pa3sBHTHE JEHKOHOCTOKOB. [Ipn HOpManbHOH ckopo-
cTH cOpakMBaHHA JIAKTO3bl JEHKOHOCTOKHM 33 BpeMs BbLIPaGOTKH H CO3peBa-
HHA cbipa patoT Ro 6 redepanuii [1331). Ilpu u3buiTke nakTO3BI B ChIpax,
HanpUMEp, B pe3yNbTaTe AeHcTBUA OakTepuodara Ha JaKTOKOKKH, JICHKOHO-
CTOKH MOTYT BbI3BaTh PaHHEE BCIYyUHBAaHHE Chipa. OHO OTAMYAETCA OT BCILy-
YHBAHMUS, BBI3bIBAEMOro OaKTEpHAMM IpYNIibI KHLIEYHOMH MAOYKH, TEM, YTO
BCIYYCHHBIE ChIPbI COXPAHSAIOT BIIOJNHE YIOBJICTBOPHTENBHbIH BKYC U apo-
MaT. JlualeTWIbHBIH CTPENTOKOKK BCITyMMBAHHMA TBEPABIX CHIPOB HE BBI3LIBAET,
TaK KaK COAEPXKaHHE UUTPATOB B CHIDHOH Macce He ObIBAET CIMIIKOM BBICO-
kuM. OnHako, MpH BbIPabOTKE KHUCIOMOJIOYHBIX CHIPOB H TBOPOra BLICOKOE
coficpXaHHE B 3aKBACKE AMALETHILHOTO JIAKTOKOKKA MOXET IPHBECTH K
BCIUIBIBAHHIO CI'YCTKa BCKOpe nocie obpaszosanus [929].

Baxrepuodary nefiKoOHOCTOKOB Me€Hee PacIHpPOCTPAaHEHBI Ha CRIPOJE/IDb-
HBIX 3aBOjax, yeM OakxrepHodar¥ AHAUETHJILHOTO JNAKTOKOKKa (Tabu. 3.6).
370 NOHATHO, TaK KaK JICHKOHOCTOKH Ha4HHAIOT Pa3MHOXKAThCA MOCIe CBep-
THIBAHHMA MOJIOKA, KOI'Ia YCJIOBMA IUIA penpoaykuuu 6axrepuodaroB Hebna-
ronpHATHbL. B cBA3u ¢ 3TUM, B- n BD-3akBacku 6onee ctabunsHo obecneun-
BAIOT HOPMMPOBAHHE PHUCYHKA B ChIpe, YeM D-3aKBackH.

3.12. Bnuanue neiikonocmoxos Ha 6a/1106Y10 OUYEHKY U KAYecmeo
Kocmpomckozo coipa [1754)

CocTas 3aKBacoK
oka3zarean
Lc. lactis Lc. lactis+Leuconostoc
Bkyc u 3amax 35,6 37,8
KoHcucTeHUHA 22,9 23,7
Pucysok 6,6 7,6
O6mas oueHka 85,6 89,0

JIe#KOHOCTOKH OKa3blBAlOT CHJIBHOE BJIMSHHE HE TOJBKO Ha PUCYHOK,
HO H Ha ApYTrU€ OpraHoJenTHYecKue rokasarenu coipoB [1754]. Bausxue ux
Ha kauecTBo KoctpoMckoro ceipa mokaszano B Taba. 3.12. Cripsl, Bbipa6o-
TaHHBlE H3 JIAKTOKOKKOBBIX 3aKBackaX 0e3 raszooGpasylommx MHKpoopra-
HU3MOB, MOJNYYHIM HEBBHICOKYIO OLEHKY. BBenenue B 3akBacKy 1efiKOHOCTO-
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KOB MOBBICHIIO OLIEHKY 3a BKYC H 3anax Ha 2,2 6anna, 3a KOHCHCTEHLMIO — Ha
0.8 6amwna, 3a pucyHok — Ha | 6amwn. Chipbl ¢ JefikoHocTOKamMu uMenu Gosee
BbICOKOE COAEPKAHHE JIETYUHX HKUPHbIX KHCIOT (B 2,1 pasa), pacTBopuMbIX bel-
koB (Ha 16%), Mensiue nentunos (Ha 38,1%), Gonee Boicokuit pH (5,28 no
cpaBHeHHio ¢ 5,19), yem KoHTpoubHble Cbipbl. [loBbllIeHHOE COAEpXKaHHE
AETYYUX XMPHBIX KUCTOT YCHWIWIO BbIPaXEHHOCTh ChIPHOTO BKyca, Gosee
HU3KOE COAEPIKAHHE NMENTUAOB MOIJIO OBITH IIPUYMHOI TOTO, YTO Iopedb Obl-
Jia o6HapyeHa ToJbKO B 34% OIBITHLIX ChIPOB, 2 B KOHTPOJLHBIX — B 75%,
cimikoM Hu3kuif pH KOHTpONBbHBIX CBIpOB Mor OblTh npuuHuHOil Gonee
KPOULIMBOii, MEHEe CBA3HOH MX KOHCHCTeHuuH. B 1abn. 3.7. nokasaHo, 4ro
IITaAMMb! JIEAKOHOCTOKOB HE JAlOT ropeyH, 410 00ycClIOBIEHO 0COOEHHOCTS-
MH MX NIPOTEONHTHYECKHX CHCTEM (HM3KHM YpOBHeM 00Opa3oBaHUs B MONOKE
NENTUAOB U CIOCOOHOCTBIO pa3pyllaTh ropbkue NenTHibl, o0pazyemsie Apy-
MMM KOMIoHeHTaMH 3akBacok) [1753]. Ilo xapakrepy npoTeoan3a B MOJOKE
OHM ONM3KM K AMALETWIBHOMY JIAKTOKOKKY C HM3KOH CKOPOCTBIO KHCJIOTO-
obpazoBanua. bonee BHICOKOE coAepxkaHue JIETY4NX KHCIOT K Goiee BLICO-
kuit pH B cripax ¢ NeHKOHOCTOKaMH ABNAETCA CICACTBUEM COpaKMBaHHUA
MMH YaCTH JIaKTO3bl FeTEPOEPMEHTATHBHBIM ITyTEM.

Chbipbl C 3aKBaCKaMH, COAEPXKAILMMH TOJbLKO MOJIOYHbBIHA JIAKTOKOKK, HE
MMEJIH PUCYHKA WK UMENH OTIENbHbIE PBaHbIE IV1a3KH, T0-BHAMMOMY, 06pa-
30BaHHble GakTepUsAMH [PYINbl KHUIEHHBIX NAJIOYEK, KOTOphHIE, Hapauy ¢
CQO,, 06pa3yoT BOJOPOA, IIOX0 PAaCTBOPHUMBILH B CHIPHOI Macce.

B mpyrux oiblTax cpeHss 6auioBas oueHka ["0JUIaHIACKOrO Kpyraoro
n Koctpomckoro calpoB, BripaboTaHHbIX ¢ 3aKkBackamMu 6€3 rasoo6pasyoimx
Oaxrepuii, D-3akBackamu, B-3akBackamu u BD-3akBackamu, paBHANaCh CO-
oreercTBeHHO 85,6; 88,00; 89,3 1 90,1 6ayua [1753].

TakuMm 06pa3oM, IEHKOHOCTOKH B IIPOH3BOJCTBE MEJIKMX ChIYYXKHbIX Chl-
POB C NPaBHIbHbLIM PHCYHKOM HMIPAlOT BaXKHYIO poiib. OIHAKO CIIMIIKOM HH-
TEHCHBHOE Pa3BUTHE JICHKOHOCTOKOB B ChIPE MOXKET YXY/IUHThH €T0 KaueCTBO
He TOJIBKO 3a cyeT 00pa3oBaHHs INEPEpasBUTOI0 PUCYHKA WIM BCITYyYHBAHHA
ronoBok. [IpoaykTsl rerepodepMeHTaTHBHOIO COpaXUBAaHHsA JIAKTO3bI, B 4aCT-
HOCTH 3THIOBBIH CIIUPT, MOryT 06pa3oBbiBATh IQUPH! ¢ HPOXYKTAMH JIANIOH-
3a, 00yCNOBNEHHOro Pa3BUTHEM B Chipax NCHXPOTPO(OB, BLI3BIBAIOIINE pas-
JIUYHbIE NIOPOKK BKyca U 3arnaxa. Hausbicinyio OLEHKY MOJly4aN ChIpbl, B KO-
TOPHIX COAEPXKAJIOCh B Nepuox Maxcumyma (2—4)-10° knerow/r seiikoHOCTO-
KOB, 4TO ofecneuuBaeTca BHECEHUeM c 3akBackoit (1-3)-10° kietok Ha 1 ma
MoJIoKa (¢ ydeToM 10-KpaTHOro yBEJMYEHHS KOHLECHTPALMH KJICTOK B CTYCTKE
B pe3y/bTaTeé MEXaHUYECKOro 3aXBaTa MX Koaryaupyioiium Genxom) [1201,
1331]. Cnenyer, ogHaKo, y4ecTb, YTO BJHAHUE JCHKOHOCTOKOB Ha Ka4yeCTBO
chipa B GOMBILOM CTENEHH 3aBUCHT OT HHAUBHAYAIbHBIX CBOHCTB LITAMMOB.

MHorue mTaMMsl IEHKOHOCTOKOB 001aAa10T BLIPKEHHOH crienuuye-
CKO# aHTHOHOTHYECKOIH AKTUBHOCTHIO, B Y2CTHOCTH, 110 OTHOLLICHHIO K TICHX-
potpodam npu Temnepatype 7° C [681].

ITo muenuio Collins, AManeTHIbHBIA JJAKTOKOKK, C TOYKU 3peHus obpa-
30BaHMA BKyCa M apoMaTa Cbipa, HEMpeACKa3yeM M HeYCTOH4YHB, criocobeH
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BbI3BaTh B ChIpax [OPOYHBIA «HOTYPTHBIH» HIH «3€/IeHbli» NPHBKYC 32 CYeT
oOpasoBanus aueransgernga [186]. B npucyTcTBMM NEHAKOHOCTOKOB 3TOT
OpHBKYC He oOpa3yercs, OTOMY YTO JIEHKOHOCTOKH TPaHC()OPMHUPYIOT ale-
TILAETUA B 3TAHOJL

[IposeneHHbIit aHANU3 HE AAET OJHO3HAYHOIO OTBETA HA BOMPOC, KAKOH
BUJ| Me30(PHIIBHBIX ra3000pa3yloLMX MOJOUYHOKHCILIX GakTepuii Jyuiue uc-
NOJIb30BaTh A% NPOU3BOACTBA TBEPALIX CHIPOB C HU3KUMHU TEMIEpaTypaMHu
Il HarpeBanusa. HecoMHECHHbiE NpEUMYIIECTBA JICHKOHOCTOKOB — YCTOHYH-
BOCTb K OakTeprodaraM, clocOGHOCTb CHUXKATh ONACHOCTh MOABJIEHHUA TOpe-
YH M M3IMLIHEH KHUCJOTHOCTH B ChIPax, 0Opa3oBbIBaTh PHCYHOK HE3ABMCHMO
OT COJCPXKaHUA LMTPATOB B Mojoke. Cpeau NeiKOHOCTOKOB 4acTo oGHapy-
KUBAIOTCA ITaMMBI, oOnanaiomme cneuuduyeckoit (0OycIOBIEHHOK He
TOJIBKO JCHCTBHEM MOJIOHYHOH KMCJIOTbl) aHTarOHUCTHYECKOH aKTUBHOCTBIO
10 OTHOLIEHHIO K [IOCTOpOHHEH MuKpodope [674, 681, 1052]. Henpocratka-
MH JICHKOHOCTOKOB SIB/ISIOTCA HU3KaA CKOPOCTh pPOCTa M KHCIOToOGpa3oBa-
HHA B MOJIOKE U CHIOCOOGHOCTH BbI3bIBATH IOPOKH ChIPOB HPH NMEPEAO3HPOBKE.

HecoMHeHHBIM JIOCTOMHCTBOM AHALIETHILHOIO JIAKTOKOKKA SABIACTCA
Gonee BLICOKasA CKOPOCTh POCTa M KUCIOTOOOPA30BaHUA B MOJIOKE, XOTA U3
3apy0exHbIX 3aKBACOK yallle BbLAENAIOTCA WTaMMbl Le. diacetylactis ¢ uus-
Kol ckopocThiO pocTa [929, 1431]. OTi WITaMMBI B CMELIAHHOH KYJIbTYpe CO
CIMBOYHBIM HJIM MOJIOYHBIM JIAKTOKOKKOM M B NPHCYTCTBUH MOJIOKOCBEPTHI-
BAIOLMX JH3MMOB AOCTaTOYHO OBICTPO Pa3MHOXKAIOTCA, HO, B OTIMYHE OT
2KTMBHBIX ITO KHCJIOTOOOPa30BaHUIO IITAMMOB, pexe NAal0T ropeys.

B MupoBoif nmpakTHKe NPHMEHSAIOT 3aKBACKH BCEX TpeX TumoB: BD-,
D- u B-3akBacku. Ilo kauectBy chipa I'ayna, BrpabaTbiBaEMOro Ha 3THMX
3aKBacKax, OHH pacnoJjaranuch B ciaeayowem nopsake: BD > D > B, oanako
pasmuums 6b1iM HecyiecTBeHHbI [338). Ipu BeIGOpe THIIA 3aKBACKH HYXHO
YYHTHIBATh H3IMEHEHHS KA4YECTBAa MOJIOKA [0 CE30HaM roJa ¥ F’MrHeHHYECKHE
YCIOBHA NPOMU3BOACTBA, B YaCTHOCTH (aroBylo cHTyauuio. BecHoit nyuie
uenonp3oBath D- man BD-3aKkBackd, OCEHBIO M NPU 3arpA3HEHHH 3aKBAaCKH
Gaxrepuocdaramu — B- wiu BD-3akeacku. B BD-3akBackax o4eHp BaKHO
COOTHOILICHHUE KYJbTYP: AHALETHIBHOIO JaKTOKOKKA B HAX AOJDKHO OLITh HE
6onee 15%, neliKOHOCTOKOB — OKOJIO 5 [962].

JleiKOHOCTOKYM ROJKHBI 00A3aTENBHO BXOAUTH B 3aKBAaCKH [UIA IIPOM3-
BoncTBa cuipa Tuna Poxdop muia obecneyeHus NOPUCTOCTH CHIPHON MACChl,
HeoOXOMHMOIl 1A pa3BUTHSA B Heil rwiecHesnix rpuGos [236). O6oramenue
MOJIOKA JIEHKOHOCTOKAMH IIYTEM HEMOCPEACTBEHHOTO BHECEHHA B MOJIOKO MX
KOHUEHTPATa YMEHBIIMIIO YHCIIO CHIPOB C 3aMKHYTOH CTPYKTYpOIi, ipu Ha-
THYMHK KOTOPO# TJIECEHH HE MOXET Pa3MHOXHThLCSH [0 HYKHBIX A GOpMH-
poBanus TpeGyeMbIX OpPraHOJECHNTHYECKHMX INOKa3aTelleil Chlpa KOJIUYECTB, C
22,6 no 1,7%. Ilyctoret B Pokdope MOTyT 06pa3oBaTh APONOKH, HO OHH JAIOT
no6oYHbIE TPHBKYCHI B ChIpE.

3.2.6. TepMODUNBLHLIA CTPENTOKOKK

TepmoduibHbli (TEIUIOCTOHKHIA) CTPENITOKOKK ABIAETCS roModepMeH-
TATHBHBLIM MOJIOYHOKHCIILIM MHKpPOOpraHu3mMoM. Panee ero nassisanu Strep-
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tococcus thermophilus, B HacTosLIee BpeMs B COOTBETCTBHM C Pe3yJIbTaTAMU
(HIoreHeTHYECKUX WCCNENAOBaHUI OH NOJy4w! Ha3BaHue Streptococcus
salivaris subsp. thermophilus [227). S. salivaris — oGuratens poToBOi Mno-
JOCTH M INIOTKM Y€]10BEKA, IPHYACTEH K KapHecy, K KOTOPOMY TEPMOCTOHKHUH
CTPENTOKOKK HE MMEET OTHOILUECHHS, TEM HE MEHEe I'EHETHYECKH JTO TECHO
poacTBeHHbie MuKpoopranusMsl. B 1o xke spems JIHK-JJHK rubpuausanus
nokasaja TONbKO c1aboe CXOACTBO TePpMODHIBHOTO CTPENTOKOKKA C JIAKTO-
kokkamu [1777]. PeHOTHIIHYECKHE OTIMYHA TEPMOGHILHOIO CTPENTOKOKKA
OT APYTHX NpeiCTaBUTENE# KOKKOBHIX (OPM MOJOYHOKHCIBIX Oaxrepuil
npuBefeHH Ha puc. 3.1, OTIMYHA OT JaKTOKOKKOB — B Ta6n. 3.4. Ot nakro-
KOKKOB OH IIpeXJie BCEro OTJIHYacTCA MOBLIEHHOH YCTOMYMBOCTBIO K TEM-
nepaType, OTKyJa ¥ 1oy4n1 cBoe Ha3BaHue. OT JIAKTOKOKKOB (CEpoJIoTHYe-
ckas rpynna N), surepokokkos (rpynna D) u S. salivaris (rpynna K) otau-
YaeTcs OTCYTCTBMEM IPYIIIOBOTO AHTHICHA, XOTH, BO3MOXKHO, TAKOH aHTUICH
cymectByet [787]. [Jo cpaBHEHHIO C SHTEPOKOKKAMK TEPMOQMIbHbIIA CTpen-
TOKOKK O4Y€Hb YyBCTBHUTENIEH K BHEIIHMM (pakTopaM, Ha YeM OCHOBAHBI CXe-
MbI €70 HAEHTH(HKAIUM, OJJHAKO B IPHPOJE CYLLECTBYIOT MHKPOOPIaHU3MBI,
6nu3KHe K TepMO(UILHLIM CTENTOKOKKaM, HO GoJiee ycToiiunBbIe XOTS Obl K
OJJHOMY M3 BHELIHHX (akTopoB. Cpefin KyJIbTyp, BBUIENEHHBIX M3 ChIpa U
Horypra M HaeHTHGMUMPOBAHHBIX KaK TEpMOGWIbHLIA CTPENTOKOKK, OHH
coctasyot 40% [787].

Knerkn tepmogpmnnsaoro crpentokokka (0,7-0,9 MKkM) HEMHOTO KpyIlHee
KJIETOK JIAKTOKOKKOB, PacrnoJIOKeHbl TapaMH U HEMouKaMH; B (a3e DKCIIOHEH-
LMABHOrO pocTa NpeobnafaioT JIHMHHbIE LHenouky [6, 1446, 1448]. ins cra-
PhIX KyJIbTYp XapaKTepeH NOJIHMOpdH3M, B HUX BCTpEHaloTCA Ae(hOPMHPOBAH-
Hbl€, HHOTZIa o4eHb OoJibliKe, IPOAOTOBaThIE M BEPETEHO0OPa3Hble KIETKH.

Tepmodunbhblii CTPENTOKOKK 061afaeT HH3KOH YCTOHYHBOCTBIO K
BHEWHUM (hakTOpaMm, 3a HCKIIOYEHMEM YCTOHYMBOCTH K TEMIIEpPAType
[1446], nosToMy He 0COOEHHO LIMPOKO pacmpOCTPaHEH BO BHEWIHEH cpene.
B cblpoM Monoke OH IO YHCICHHOCTH 3aHHMAET [IEPBOE MECTO CPEH TEPMO-
ctoiikoit Mmukpodunops! [1682]. CnocobHocTe K1€TOK TEPMOCTORKOrO CTpEn-
TOKOKKa BRDXHMBATh BO BpeMs TelUIoBoii 0o6paborku monokxa (65° C, 30 mun)
[1446] u BeICOKOE COlEpXKaHHE B CBIPOM MOJIOKE 00YC/NOB/IMBAIOT MOCTOAH-
HOE 3arpA3HEHUE NACTEPU30BAHHOr0 MOJIOKa TEPMO(WILHBIM CTPEMTOKOK-
koM. Obnafaer BbICOKO#H CIOCOOHOCTBIO K KOIe3uH K NOBEPXHOCTAM H3 He-
piaBeloLleii cranu: yepes 2—4 4 KOHTAKTa Ky/IbTYPEI C IOBEPXHOCTLIO K Heil
MoxeT npukpenuthes 10 10’ KOE/cM? Tepmodmibioro cTpenTokokka [595).
IokpbiTie ninacTHH GochaToM Kalnblus 3HAYMTENBHO, HO HE MOJHOCTHI
NpeJIOTBPAILAeT KOTE3HIO €ro KIETOK.

Tepmoxpmu,ﬂuii CTPENTOKOKK pa3MHOXaercsa B nacrepusarope. Ilocne
6 4 HenpepbIBHOJ pa60'ru NACTEPHU3ATOpA Ha IUIACTHHAX B CEKIMH PETeHepa:
wu 6b110 Gonsie 10° KOE/cM®, a B cexunn Harpesa Gomswe 10° KOE/cM
TepMOHWIBLHOrO CTPENTOKOKKA [257]. B Moioke NpH BbIXOJ€ U3 NACTEpPU3a-
TOpa C 3¢¢>emom pererepanui 89% nocie 7-8 4 paboThl HACHUTHIBAETCS
Gonsire 10%/Mn KIETOK TEPMOCTOMKOrO CTPENTOKOKKA, a MpH JanbHeiiuei
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3KCIUIyaTalldd IacTepu3aTopa 6e3 MOHKM MX YHCIO MOXET INOCTUTHYTh
10°/mn [466]. EnuncTBeHHO# 0CO6EHHOCTERIO BHIENECHHBIX H3 NIACTEPU3ATOPA
wTaMMOB ObLI HX POCT B cpelax, coaepxkaminx 3% conu (paHee CUMTAIOCH,
4TO TepMOWIbLHBLI CTPENITOKOKK He pacTeT B cpeax ¢ 2% conu) [462]. Yem
CHIBHEE CBHIPOE MOJIOKO OOGCEMEHEHO TEPMOCTOHKHM CTPENTOKOKKOM, TeM
4allle HY>KHO MBITh [IACTEPH3ATOP I NPEAOTBPAILEHUA Pa3MHOXKCHHS B HEM
TepMOGUIBHONO CTPENTOKOKKA. TepMu3amus MoJ0Ka CocOGCTBYET ero 3a-
TPA3HEHHIO TEPMOCTORKNM CTPEITOKOKKOM.

YuuThiBasA LIMPOKOE MPUMEHEHHE TEPMOCTOMKOrO CTPENTOKOKKA B 3a-
KBAacKax Ui IPOM3BOJCTBA KHUCIOMOJIOUYHBIX POAYKTOB H CHIPOB, YCTONYH-
BOCTb K NACTEPH3aLMH MONOKA, MOKHO CIEJaTh BBIBOJ, YTO MOIOKONEpepa-
6aTbIBatOlME MPEANPHATHS ABIAIOTCA TVIABHOM 5KOJOTHMYecKoid HMILeH mis
TEPMOCTOHKOro CTpenTokokka. TepMOdUIbHBIH CTPEnTOKOKK, Omaroiaps
PE3UCTEHTHOCTH K BBICOKMM TEMIIEpaTypaM, Hallel LIHPOKOE MPHMEHEHHE B
MONOYHO#H NPOMBILIJIEHHOCTH: B POM3BOJCTBE TBEPABIX ChIYYXKHBIX CBIPOB C
BBICOKMMH M cpeaHumu temmneparypamu Il Harpesanus u cwipa Yennep yc-
KOpeHHbIM cnoco6oM, Mouapenna, ['oproxsona, HTaILAHCKUX MATKHX Chl-
POB, CO3PEBAIOILMX C Y4aCTHEM NOBEPXHOCTHOMH ruieceHu Wuu cnusu (Beab
nase, Toinemxno, Kpelienua), KMCIOMONOYHBIX IIPOAYKTOB, BhlpabarbiBae-
MBIX C YYaCTHEM TEPMOQWIBHBIX NakTobauwumi. M3ydeHue cocraBa MHKpO-
$ropbl 10 ecTeCTBEHHBIX CHIBOPOTOUHBIX 3aKBAaCOK, IPUMEHAEMBIX VLA NPO-
u3BoAcTBa chipa IIposonone B MTanuu, nokasano, 4TO KOKKOBbIE (JOPMEI B
HUX OBLIM MOYTH HCKIIOUHTENILHO NMpPENCTaB/IeHbl TEPMO(UILHEIM CTPENTO-
kokkoM [360]. B coBMecTHBIX KyJIbTypax B MOJIOKE TepMOGhMILHLIA CTpen-
TOKOKK CTMMYJHMPYET pa3BUTHE IIPOITHOHOBOKHCIBIX Oaktepuii [841]. Bae-
IcHHe TepMO(HIBHOTO CTPENTOKOKKA B 3aKBaCKH JUIA MPOH3BOJCTBA CHIPOB C
yeJcpH3allHeil K IUIaBIEHHEM CHIPHOH MAacChl YCKOpAET 4YeNepH3aLuIo,
npoTexarolyio npu teMmneparype 30—-40° C [1289].

Hccnenopanns kuciorooOpasylomeil akTHBHOCTH 36 1ITaMMOB TEpMO-
¢unbHOro CTpENnTOKOKKa B 06e3xupeHHOM Mosoke npu 20-60° C nokaszanu,
y10 Gosbllle BCEro KHCIOThI OH obpasyer B uHTepBaie ot 39,3 mo 46,1° C
{697]. Pacter npn 50° C (310 oTmyaer ero ot Str. salivaris subsp. salivaris),
Ho He pacter npu 53° C 1 npu Temneparypax Hioke 18° C [1422]. Onrumans-
HbIC TEMIIEPATYPHI 32BHCAT OT IUTAMMA: TakK, U1 OJHOTO LITAMMA TEPMODHIIE-
HOTO CTPENTOKOKKA MaKCHManbHas ckopocTh pocta 6bina npu 38° C, a ana
kucnotobpasoBanus — 48° C; BHecEeHHE B KyJbTYpY B KOHLUE JIOT-(ha3bl CONH
NOIHOCTBIO TIOAABUIIO €T0 Pa3MHOXKEHHE, OKA3aB HE3HAYHMTENBPHOE BIMAHME HA
kucnoroobpasosanue [1622]. BerpeualoTes wTaMMel TepMO(UILHOTO CTpen-
TOKOKKa, KOTOPbIE MIPH BLICOKOiE MTOCeBHOI n03¢ (Gonbine 10° KOE/Mi) u win-
TebHOM BbIIEpHKKe cnocobHb! AaTh 1-2 resepauny npu 12° C [85].

Temnepatypsi Il HarpeBaHHs B IPOM3BOACTBE KPYIHLIX TBEPAbIX CHIPOB
HAXOJATCA Ha YyPOBHE MaKCHMMaJIbHOH MM HECKOJIBKO IpEBbILIAIONICH MaK-
CHMAIbHYIO A1 pOCTa TepMOGHIBHOrO CTPENTOKOKKA; MUHHMAIbHAA IJif
HHX TEMIEpaTypa BhIlllE TEMIICPAaTYpbl CO3PEBAHMA Uil MEJIKHX TBEpABIX
cbipoB; 06paGoTKy 3epHa B MPOH3BOJACTBE MEJIKHX CHIPOB BEXYT NpPH ONTH-
MAIBHBIX TEMIEpaTypax JUId pa3sBUTUA 3TONO BUAA.
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HecmoTps Ha TO 4TO M TepMOGDWIbHEIH CTPENTOKOKK, U JIAKTOKOKKH fB-
JIAI0TCA FOMO(EPMEHTATHBHHIMA MOJIOYHOKHCIILIMUA OaxkTepHsaMH, HMeeTcH
BKHOE OTIHYME B COpPaXKMBAaHHMH JIAKTO3b! M rajgaKTO3bl 3STHMH MHKpOOpra-
Hu3MamH (3.2.3). JIakTOKOKKH B YCJIOBHAX BLIpaOOTKM ChIpa pacIlEIUIAOT
JIAKTO3y Ha IVIIOKO3Yy M rajiakTo3y Ha KJIETOYHOH MeMOpaHe ¢ OZHOBpEMEH-
HBIM NEPEeHOCOM O0OMX CaxapoB BHYTPh KJIETKH H NApaLIENbHOH MX dep-
MEHTalKell BHYTpH KJIETKHM, TaK YTO HU IVIIOKO3a, HM rajakro3a, obpasylo-
1MecA B pe3yNibTaTe MMAPOIH3a JIaKTO3bl BHYTPH KJIETKM, BO BHELIHIOKO cpe-
Ay He noctynaiot [1092]. ¥V yacTd mraMmMoB TepMOGHIBHOTO CTPENTOKOKKa
JIaKTO3a, NEPEHECeHHas B KIETKU, FMAPOIU3YETCA Ha IJIIOKO3Y U rallakro3y,
rioko3a cOpakuBaeTCs, a rajnakro3a BeIXxoAuT oOpaTHo B cpeny. Tonbko
4acTh LUTAMMOB TEPMOGHIBLHOIO CTPENTOKOKKA cOpa)XMBaeT H IIOKO3Y, H
ranakrosy. TakuMm o6pa3oM, ITaMMbl TEPMOQHILHOTO CTPENTOKOKKA AEAT-
ca Ha cOpaxuparomue (Fan Y u Hecﬁpaxmnaloume (I'an ) ranakrosy [441,
443]. Tan mramMMel BCTpedaloTCA 4alle, 4eM Fan® [664].

H36biTOK B CpeAe 1aKTO3bl CWIBHO TOPMO3MT COpaXKMBaHHE rajlakTo3bl
naxe Fan’ wrammamu {441]. B cpesie ¢ BRICOKMM CONIEPKAHKEM JIAKTO3LI BCE
HCIILITAaHHBIE LUTAMMbl TEPMO(IILHOIO CTPENTOKOKKA HCIOJNb30BANK HE
Goublie MOJOBHHEI rajlakTO3bl, CoOAepxamleiica B nakrose. Ilpu orpaHnyed-
HOM COJEPXaHUX JIAKTO3b! TOJILKO OJAMH M3 LIECTH MCIIBITAHHBIX LITAMMOB
TEPMO(UIBHOIO CTPENTOKOKKA HCIOb30BANl BCIO TaJIAKTO3Y, [OMY4aeMYyIo
u3 nakro3sl [1097]. 3tu ocobennocTH cOpaxHBaHUA NAaKTO3bl CBUIACTENLCT-
BYIOT O Xymueil npucnoco6AeHHOCTH K MOJIOKY TepMOGUIBHOTO CTPENTO-
KOKKa I10 CPAaBHEHHIO C JIAKTOKOKKaMH.

ITpu npousBoacTee Ueanepa yckopeHHbIM METOIOM TeMuiepaTypy Il Ha-
rpeBaHus nosbimaioT A0 43° C, a B 3aKBacKy, KPOME JIAKTOKOKKOB, BHOCAT
TepMopunbHBIi cTpenTokokk [858]. B chipax, BoipabaThiBaeMbIX 3THM METO-
JIoM, 0GHApYXHBAIOT rajJakTo3y M JaKTO3Y, KOTOPHIX HET B Chipax, Bhipaba-
THIBaE€MBbIX [0 TPAAULMOHHOMA TEXHONOTMH. DTO OIACHO, TAK KaK MOXET IpH-
BECTH K Pa3BUTHIO reTepo(pepMEHTaTUBHBIX JIAKTOOALMII, IPHIAIOIHUX CRIPY
[OPOKM BKYCa M OTKDBITYIO CTPYKTYpy. JIaKTOKOKKM MOryT cOpOAMTH 3TH
YrneBofibl, XOTA IPH HU3KOH KOHLEHTPAUMH rajnakTo3bl CIMBOYHBIA JAKTO-
KOKK, 0OBI4HO HCIIONb3yeMbli Juii BhpaboTku Yennepa, cOpaxusaer ee Mel-
JeHHo [1092].

3arpsa3HeHHe MOJIOKa TepMOGMHIBHEIM CTPEIITOKOKKOM MPH HECBOEBpE-
MEHHOH MO¥Ke I1acTepu3aTropa NPUBOAUT K IOABICHUIO IIOPOKOB B ChIpE
Ilayna: HeducTblf, HENPUATHEIA BKYC, LIENCBHIHBIA MM CETYATHIH PUCYHOK
{466, 462]. Ilopoxn o6ycnoBneHb! cOpaXHBaHHEM rajlaKTO3bi CAMHM TEILIO-
CTOHKHM CTPENTOKOKKOM, YTO BO3MOJKHO B Hayajie CO3PEBAHMS, IIOKa TEMIIC-
paTrypa B rolloBKax Chipa He NOHM3UIACH JO YPOBHA, NPH KOTOPOM IIpeKpa-
IIaeTCs POCT 3TOTO BUAA, WK ApYTo#, nocropoHHei Mukpodnopoi. B Hu-
JEpJIaHAaX COAepXaHuE TEPMOMIILHOIO CTPENTOKOKKA B ChIPaX ¢ HU3KUMH
TeMnepaTypamu I1 HarpeBaHMs HOPMHUpPYETCA: B 2-HEAENbHBIX ChIpaX C BBICO-
KO T'MIMEeHOH NPOM3BOACTB HX HMCO HE AODKHO MpEBHILIATL 10’ KOEFr,
npu Hamuuuu Gonswe 107 KOE/r TepMOGHIBHOTO CTPENTOKOKKA B ChIPAx
TIOABJIAIOTCA IIOPOKM BKyca M pucyHka [783].
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Hecmotpss Ha cBom HemocTaTku kak OuoTpancgopMmaTopa NaKTO3b,
TepMOGWIbHBII CTPENTOKOKK B COCTABE 3aKBACKH YJIY4IIAET Ka4€CTBO CHIPOB
¢ BbICOKMMH Temneparypamu Il narpesanus [1379]. Baxuo, uto BO Bpems
BBIpabOTKH ITHX CBHIPOB OH pacTeT ObicTpee, YeM TepMOoGhWIbHLIE NaKTOOa-
LHUIbL: €0 MONYJNsALMA JOCTHIAET MaKCHMyMa 4yepe3 5 4 npeccoBaHMs, No-
nynsuus Lbe. helveticus — uepes 15-20 y [7].

Muorue wtaMMbl TEPMOGIILHOIO CTPENTOKOKKA CBEPTHIBAIOT MOJOKO
¢ o6pa3zoBaHHEM BA3KHMX, HHOTA TAFy4MX CrycTKoB [1446]. OueBnaHo, 3T0
CBA33HO C MX CIIOCOOHOCTBIO OOpa30BBIBATE B MOJOKE TOJIHCAXapHA, B CO-
CTaB KOTOPOIO BXOAMT rajlaKTo3a H IJII0KO3a, a Takxke HeGoJbIIHe KONHYECT-
Ba KCHJIO3bl, apabHHO3bI, paMHO3bl U MaHHO3HI [155]. Bnaroaapsa artoii cno-
COOHOCTH, TEpMOGMILHBINH CTPENTOKOKK YacTO HCHOJB3YIOT B COCTaBe 3a-
KBACOK Ul KMCJIOMOJIOYHBIX MPOAYKTOB [UIA YNyYLIEHHS KOHCHUCTCHIMH.
JloGaBneHne TepMOHIBLHOIO CTPENTOKOKKA K JIAKTOKOKKOBOIH 3aKBacKe B
COOTHOILIEHHH 1:1 NMO3BOMMNO YBENHYHTh COAEPKAHHE CYXHX BEIUECTB B
TBOpOTrE € 22 1o 25-27% [1365].

Takum oOpa3oM, TepMOGUIbHBIA CTPEMTOKOKK WUIpPaeT B ChIPOACHHH
ABOJIHYIO pOJIb: C OHO¥M CTOPOHBI, OH BXOJMT B COCTaB HEOOXOAMMOH MMK-
podIiopsl [ULA NPONU3BOACTBA CHIPOB C BHICOKUMH M CPEXHUMH TeMIilepaTypaMu
Il HarpeBaHHA, B KOTOPbIX COPaXXHBAET 3HAYUTENLHYIO 4aCTh JIAKTO3bI ¢ 00pa-
30BaHHEM L(+)-MOJIOYHOI KKCIIOTBI, JIerYe BCEro YCBaHBaEMOH IPONMOHOBO-
KHCIBIMH GaKTEpHAMH, a TAIOKE B COCTAB 3aKBACOK U1 HEKOTOPBIX KUCIOMO-
NOYHBIX ChIPOB; C APYTOH CTOPOHBI, OH ABIAECTCA TEXHUYECKH BPEIHBIM MHK-
POOPraHU3MOM JUIA CHLIPOB C HH3KHMH TeMriepaTtypamu II HarpeBaHus.

3.2.7. Neanoxokku

IlexHOKOKKH — KOKKOBblE FOMOG)EpMEHTATHBHBIE MOJIOYHOKHCIHEIE GaK-
TEpUH, OTIMYAIOLIMECA OT OCTAJIbHBIX MOJIOYHOKMCIIbIX OaKTepHii TeM, 4TO
LenATCs B ABYX IIOCKOCTAX ¢ oOpaszoBanueM Terpan (puc. 3.1). Berpeualor-
c1 B mapax M Terpanax. axylbTaTUBHBIE aHadpoObl, POCT HEKOTOPHIX
WITAMMOB Ha Bo3ayxe He npoucxoaut. Knaccuduxauusa no ¢unoreseruue-
CKHM MPH3HAKaM OTHOCHMT HX K JlakToGaluulaM U JIEHKOHOCTOKaM, 4TO He
COBIIAZACT ¢ HUX Kiaccupukxauneil no MopdoJOrHYecKHm npusHakam [227,
1005]. B onpeaenurene bepmxu [1552] BoiaeneHo BoceMb BUIOB MEAHOKOK-
KOB, JUIA ChIPOACIIHA NPEICTABAAIOT MHTEPEC TONbKO ABa M3 HUX: Ped. pen-
tosaceus n Ped. acidilactici, anddepenunanpible XapaKTEPUCTHKH KOTOPBIX
npuBeseHs! B Tabn. 3.13.

OntumansHele Temnepatypsl ans Ped. acidilactici u Ped. pentosaceus
pasnbl 40 1 35° C, MakcumanbHble — 55 H 42-45° C; o6a BHAa pacTyT npu
45° C u B cpeae ¢ 8% NaCl, pH ritokosHoro 6ynsoHa camxaror a0 3,5-3,8
[342, 653, 1073]. YacTs Ki1eTOK NEAHOKOKKOB BBLICPKHMBAET MACTEPH3ALIHIO
MOIIOKa, IPHHATYIO B chipoaenuy [653].

Ileavoxokku o6HapyKUBalOT B COPOIKEHHBIX PACTHTENbHLIX Maccax (CH-
noce, KBAaIIEHOH KanycTe), [TMBE; OHN O0ObIMHO MPHUCYTCTBYIOT B ChIPaX, HauH-
Had pa3sMHOXAThCA € 4-HEAEIBHOTO BO3PACTA, a UHOTa MHOTO NO3JHEE, U A0C-
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uraiot konnuecrsa 10'-10° KOE/r [609, 653]. B Uennepe oMU MOTYT 1O UHC-
JEHHOCTH 3aHMMaTh TPETBE MECTO HOC/E NAKTOKOKKOB H JaKTo6aumwul, a Ha
KOHEYHBIX CTaauAX co3peBaHus — nepsoe [206]. O6pasyloT auerar M3 jaKra-
TOB, PAaCTyT Ha TIPOAYKTaxX aBTO/IM3a MHUKpodops! 3axBackH [1114], yto oGpac-
HACT UX JIUTEIILHOE pa3sBUTHE B ChIpax. 3aBOEBAHKIO MEANOKOKKAMH B ChIpax
3KOJIOTHYECKO# HHUIUK CIIOCOOCTBYET MX BbICOKAA YCTOHYMBOCTH K aKTHBHOM
KMCIIOTHOCTH M MOBapeHHO# comd. B ceipax pactyr Ha mporsxeHun 90 cyt
co3peBaHud. Posib B chbipoZieTHH He BBIACHEHA. Panee BhICKa3bIBATHNCH MHEHHA
0 MIPUYACTHOCTH TEAHMOKOKKOB K JOPMHPOBAHHIO BKYCA ChIpa, OMHAKO OIBITHI
¢ BbIpaGOTKAMMU CHIPOB B aCEMTUYECKOl BaHHE 3TO He noaTBepAdsH [331, 609].
[Tpu BbICOKOM COAEPXKAHHH NMEJHMOKOKKOB B ChIPE 3TO BBHIIVIANMT Oojee ueM
cTpaHHO. BO3MOXKHO, MX BIMAHHE HA OPraHOJENTUYECKHE [I0KAa3aTElH ChIPOB
I10 XapaKTepy MOJHOCTHIO COBNAJAeT C BAUAHHEM JIAKTOKOKKOB.

3.13. Juppepenyuanvnvie xapaxmepucmuxu Ped. pentosaceus
u Ped. acidilactici [227, 1552]

IMokazaTean Ped. pentosaceus Ped. acidilactici
Poct npu 35° C + +
40°C + +
50°C - +
PocT nipu pH 4,2 + +
pH 75 + +
pH 8,5 d d
Pocrt B cpepax c:
4% NaCl + +
6,5% NaCl + +
10% NaCl - -
T'uaponus aprusuHa + +
Kucnora:
U3 apabMHO3BI + d
KCHJIO3BI d +
MAJIBTO3bI + -
Tperasno3sl + d
G+C mon.% 35-39 3844

Ilpumeyanue: d — y 11-89% urrammoB ciiabas NOJIOKHTEbHAS peaKUHs

IMenuoxoKky cOBMECTHO € NakTobamuuiamu TpaHcopMupyioT L(+)-nak-
TaThl B D(-)-n1aKTaThl, B PE3y/lbTaTe 4ero B Chipax ¢ AOCTATOHHO NPOJO/DKH-
TENbHLIM CO3PEBaHMEM MOJIOYHAs KMCJIOTa NpeJCcTaBieHa B OCHOBHOM B DL-
¢dopMe. 3TO HECKOJIBKO CHIIKAET Ka4ecTBO ChIPa, Tak Kak D(-)-nakrartel Men-
JIEHHEE YCBaHBaIOTCH OpPraHU3MOM, ueM L(+)-nakrars! [1088]. Bozmoxkso, 310
O/IHA M3 NIPUYMH PEKOro HO3JHEr0 BCIYYHBAHHA KPYIHBIX CHIPOB C BHICOKHM
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COEPXKAHHEM IIEAHOKOKKOB, TaK KaK HHTEHCHBHOCTb COpaXXMBaHUA JIaKT2TOB
GaKTepUAMH 3aBUCHT OT THIA U3oMepa [197].

BrunioyeHue neJIMOKOKKOB B COCTAB 3aKBACOK MHTeHCHpUUHpYET IIpo-
TEONU3, HE OKa3biBad 3aMETHOrO BIHAHUA Ha OPTaHONENTHYECKUE IOKA3ATE-
nH ceipoB. Cnioco6HOCTh MeAHOKOKKOB pasMHOXaThea npu 45-55° C no3so-
€T MPH MX MCIIONH30BAHMHU KaK 3aKBACKH MOBBICUTH Temmnepatypy II Harpe-
BaHMsA, YTO MHTCHCHUUUDYET OOCYIUKY 3€pHA, B 3HAYMUTENBHON CTEneHH
MHTHOMpYET pOCT MHOTMX Bo30yaMTeseil MOpYM Chpa BO BpeMs €ro BhIpa-
GoTkH ¥ B KaKo#i-TO cTeneHU CTabHIU3UPYET MOJNOYHOKHUCBIN IIPOLIECC, TAK
KaK NEeAMOKOKKH MaJIoWyBCTBUTeNbHB! kK Oaxrepuodaram. K coxanenmio,
NEAHOKOKKH MEJUIeHHO cOpaxusaioT nakro3y 1056, 1073].

OTHOLIEHHS NMEAMOKOKKOB C JaKTOKOKKaMH W jaktobaumiiamu B 90%
ciyqaeB 6bLTH HHAMG(PEPEHTHBIMH, B OCTalIbHBIX AHTATOHHCTHUECKUMH [26].
Cnenyer oTMETHTB, YTO NEAMOKOKKH ABIAIOTCA €Jab0 M3yueHHOH rpynmoi
MOJIOYHOKHCIIBIX OaKTEpHii, 2 B OTEYECTBEHHDBIX ChIpaX MX Pa3sBUTHE M PONb
COBEPILEHHO HE U3YYEHHI.

3.2.8. IHTEpPOKOKKM U CTPENTOKOKKN Ceponoruieckoii
rpynnbi D

OHTEPOKOKKH SABIAIOTCA TOMOGEPMEHTATUBHLIMH MOJIOYHOKUC/IBIMU
6axrepuamu. HecMOTpA Ha 370, B cHcTEMax KiacCH(UKAlUHMU MX BCETAA OT-
IeAI0T OT NAKTOKOKKOB, 00pa3ylolunx ceponoruyeckyto rpynmy N, u Tep-
MO(HILHOrO CTPEHTOKOKKA, HE HMEIOLIEro CneuuguIecKoro aHTUreHa, ro-
CKOJIbKY MEX/y HMUMH €CTb Ba)kHble ()eHOTHIIHYECKHE OTIHUYNA, a QUIOreHe-
THYECKOE POACTBO HEAOCTATOYHO TECHOE.

Knerks 3HTEpOKOKKOB cthepHueckue Wid oBanbHbie, 0,6-2,0%0,6-2,5 Mkm,
pacmonoxeHsl B rapax M/IH KOPOTKMX Lenoykax. COpaxuBalOT YIEBOAM C
obpasoBanueM B OCHOBHOM L(+)-MonouHoii kuciotsl 6e3 o0pazoBanus rasa,
cunxatoT pH cpeast no 4,2-4,6. Tunosoi Bux Enterococcus faecalis [1552].
B 9-om usmanum onpenenutens Gaxtepuit Bepioku B poa Enterococcus
BTIoueHo 16 BunoB. ['MaBHbIE OTIMYMA IHTEPOKOKKOB OT APYTHX KOKKOO0O-
PasHLIX MOJIOYHOKHMCIIbIX GaKTepuii noka3ausl Ha puc. 3.1. OHu npexae Bce-
IO CBA3aHMI C X BBICOKOH YCTOHYHBOCTBIO K BHELIHMM (aKTOpaM: Temrepa-
TYpe, KOHUEHTDalMH COJNH, *emud, BoicokoMy pH. Juddepenuupyromue
CBOJICTBA SHTEPOKOKKOB M CTPENITOKOKKOB rpymmsl D npuBeaeHs: B Tabu. 3.14.
K sutepokoxkam ortHocar E. faecalis, E. faecium, E. durans w E. avium.
B npexxuux xnaccuduxauuax y E. faecalis soiaensnu noasun E. faecalis var.
liguefaciens, oTnuyalonwmiics cnocoGHOCTHIO Pa3HMKATL KEIATHH U CBEp-
THIBATH MOJIOKO C NMENTOHM3auUMed obpa3yroueroca crycrka. Bropoii moasua
bexanpHoro sHrepokokka — E. faecalis var. zymogenes — Bbi3biBaeT f-
TeMOJIM3 Ha KPOBSHOM arape, YacTb €ro IUTAMMOB Da3HXKaeT XKelaTHH U
NENTOHM3UPYET CI'YCTOK MONoka. bonee noapobso uaeHTHdUKauns sHTEpO-
xokkoB onucaHa Koponesoii n Cemenuxunoii [1062].

CTIpENTOKOKKH CEpPOJIOTHYECKOit rpynmbl D OTIHYAIOTCA OT SHTEPOKOK-
k0B HecnocoGHocThi0 pactu mpu 10° C u B Gyabone ¢ 6,5% conu u paaom
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JAPYTHX CBOJCTB, IVIaBHBIE H3 HUX OTpaXkeHb! B Tab1. 3.14. DHTEPOKOKKH MOTYT
pacT B aHa3POOHBIX YCIOBHMAX HAa MUPYBATaX W LUTPATax; H3 [IMPYBAaTOB OHH
obpasyloT nakratsl, auerathbl, CO,, aueronH + auauetwi. Pacryr npu 7° C.

3.14. Jugpgpepenyuansnsie xapaxmepucmuxu InmepoKoKKos
u cmpenmokokxoe zpynnot D [299, 1552]

1 IHTEPOKOKKH CTpenToKoKKH
PH3HAKH : ; " - .
Jaecalis | faecium | durans | avium | bovis |equinus

IoasmxHOCTH (-) -) - -

Pocrt npu 10° C + + + - -
45°C + + + + d +
50°C - +) - -

Pocr B cpene ¢
6,5% NaCl + + + + - -
0,04% Tennyputa + - + -

0,01 retpasonus + - -

Poct B MOJIOKe ¢ 0,1% . _ . d N _

METWICHOBOH CHHH

I'mnponms aprunnna + + + - - -

Kucnota u3
PaMHO3BI d - - +
caxapo3sl + d - +
JIAKTO3bI + + + + + -
Mem6HO03bI - d - -
papHHO3BI - - - - -
MEJIMIHATO3bI (+) - - -

TIHLEpONa + + - + -
copburona +) - - + d -
MaHHHTONA +) - - + d -

Ipumevanun: (+) — 80-89% nONOKUTCABHEI,
d - 21-79% NONOXUTENBHBI,
(=) = 10-20% nomoXUTENLHEL

Cnenyer OTMETHTB, YTO TONBKO 73% CBEKEBBIAENAEMBIX M3 MPHPORHAIX
HCTOYHHMKOB KYJIBTYp SHTEPOKOKKOB M CTPENTOKOKKOB IPyMibl D uUMeET TH-
nuyHbie (PM3HONOTHYecKue XapakTtepucTik, 20% OTIHYAIoTCH MO OJHOMY Ka-
KOMYy-/M60 moxazaremo, a 7% HEBO3MOXKHO HACHTH(HLHPOBATH A0 BHAa [299].

Ipupoanoii cpemoit 06UTaHUA ITOH IPYIINBI ABNACTCA KHILICYHHK YEJI0BE-
Ka ¥ XHBOTHbIX: AnA E. faecalis — yawe Bcero yenoseka, HHoraa nruu; E. fae-
cium oOUTaeT B KHLIIEUHUKE YeJIOBEKA, CBUHEH, KPYIIHOTO M MEJIKOTO pOraToro
CKOTA, NTHLL 4 pbIb; S. bovis — B KMIIEYHUKE KPYITHOIO pOraToro cKoTa; S. equi-
nus — B xuieyHuke nouranei [299]. Takum ob6pa3oM, CTPENTOKOKKH rpynme D
TAKOKE ABIAIOTC] KHIIEYHBIMH KOKKAMM M OTJAEJAIOT MX OT 3HTEPOKOKKOB
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He 13-32 pa3auuuii B cpesie OOMTaHUA, a HA OCHOBE JPYTHX (GEHOTHIHYECKHX
NPH3HAKOB.

OHTEPOKOKKH — YCJOBHO MATOr€HHblE MHKPOOpraHusmel. IIpumepHo
20% HeocTpbix GaKkTepHaNbHLIX SHAOKapAuTOB U 10% nudexuuii moyenono-
BOT'O TPaKTa BbI3BLIBAIOTCS CTPENTOKOKKaMH rpymnsl D [299].

Bo3MoxHyI0 po/b SHTEPOKOKKOB KaK BO30yauteeii muuieBsix 3aboie-
BaHui m3yuyana Cenosa [1653}. E#fl ymanock BbI3BaThb JIErKO€ HAapyIUEHHE
cryna y 0,8% nobposonslieB, KoTophie B TeueHue 10 Mec exeaHEBHO mo-
Tpebsuu no 100 r Monoka, CKBalLEHHOTO YHCTBIMK KyaAnrTypamu E. faecalis,
E. faecalis var. liquefaciens wn E. faecalis var. zymogenes, E. faecium u E. fae-
cium var. durans. Couepxcaﬂue KJIETOK IHTEPOKOKKOB B NMPOCTOKBAILE pPaB-
HAM0CH mpuMepHo 10 8 /M. Cnabyio 3HTEpOnaToreHHOCTh B OMNBITE TIOKA3alH
Bce wrammbl E. faecium var. liquefaciens u B 0,8% cnyuaes E. faecium.
CumnTtoMel 3a6oneBaHMa: yyallaloOWMACA XKUAKUH CTYN, Jlerkue 6oau mpu
zedekanuu; pBOTA M MOBHILIEHHE TEMIEPATYPHl HE OTMEMAIUCH HH pa3sy.
3aboneBanne NpOTEKAIO MO THIMY TOKCHKOMH(EKUMHM — OHO HE BO3HMKAJIO
NP CKapMJMBAHHH AOOPOBOJBLAM CTEPUIBHBIX (UIBTPATOB KYJABTYPAiib-
HOH JKMIKOCTH DHTEPOKOKKOB.

B 10 %€ BpeMs noTpebneHHe CKBALIEHHOTO SHTEPOKOKKAMH MOJIOKa OKa-
33710 MOJNIOXKKTEABHOE BIHAHNE HA paboTy KMIEYHHKA MHOTHX JOOPOBOJIBLIEB.
3T0r0 CNEAOBaNO OXHIATh, TaK KaK IHTEPOKOKKH ABNAIOTCA COCTABHOH ua-
CTBIO HOPMAJILHOM KHIUEYHOI MquOd).uopbl 3/I0POBBIX JTIOAEH U X KOJIHYECT-
80 B (pexaymsx gocruraer 10° KOE/r. B ombite 65ma OueHb BBICOKOH J03a
eXEHEBHOTO MPHEMA KJIETOK 3HTepokokkoB — 10" knetok. Jlis Toro 4ToGb
TAKOE KOJMYECTBO KIETOK JHTEPOKOKKOB IIONAJaj0 B OPraHM3M BMECTE C
TBEPALIM CEIPOM, €0 HYXHO €KeJHEBHO ynoTpebath B konuyectse 1-10 kr.

OmmcaHa BcObIMIKA TOKCHKOUHGEKIMHU, BO3HUKIIASA B PE3YILTATE YIOT-
pebnesns coipa, B koTopoM obHapywwunu E. faecium [143]. Oanaxo cam
(hakT PHCYTCTBUA SHTEPOKOKKOB B ChIpe, BhI3BaBIUEM 3a00j1eBaHHUE, HEJIb3A
paccMaTpHBaTh KaK J0OKa3aTeAbCTBO MX Y4YacTHA B MHQPEKLHH, NOCKOIBKY
3HTEPOKOKKH €CTh B M060M chipe. IIpucyTCTBHE 3HTEPOKOKKOB elie He 03-
HA42€T MX y4acTHE B HH(EKLMOHHOM IpoLecce.

OHTEPONAaTOTEHHOCTh IHTEPOKOKKOB CIyXH/a IOBOAOM JUIS OXKHBJIEH-
HEIX TUCKYCCHH B TEYEHHE MHOIHX JI€T. OueHb TOUHBIM IPU3HAKOM JHTEpONa-
TOTEHHOCTH Y CTa(HIIOKOKKOB ABISETCA 0Opa3soBaHME MMHU JH3UMA — TEIUIO-
croitikoii JIHKase1, koTopylo Npyu HalMYKWK pEaKTHBOB HE OUEHb CIIOXKHO OIIpe-
nemuThb. [TockonbKy CTaHIOKOKKH W IHTEPOKOKKH SBJIAIOTCA XOTA M JajlbHHU-
MH, HO POJICTBEHHHKAaMH, NIPOBEPIIH CIIOCOOHOCTb SHTEPOKOKKOB 00pa3oBEl-
Bath nono6ubtit sH3uM (TJHKasy). U3 130 nposepeHHsix mTaMMoB E. fae-
calis cnocoGHOCTHIO 00pasossiBaty T/IHKasy o6najgamu 30 urraMmmos, jgBa u3
HUX 00pa30BBIBANH SHTEPOTOKCHHBI [1700]. Jansueituue uccienoBanus 810
KYIBTYpP SHTE€POKOKKOB, BBLAEJICHHBIX U3 MOJIOYHBIX [IPOAYKTOB H APYTHMX MC-
TOYHHKOB, BBIABWIO 32 KyIbTyphl SHTEPOKOKKOB, oOpasyromux T/[HKa3y, 13 uz
KOTOpPBIX OKa3a/IMCh TOKCHICHHBIMH [55, 56]. Pe3ynbTaTsl 3THX ONLITOB COrJla-
cytores ¢ nonyueHasIMH CenoBoii [1653]. M3 onbitoB CenoBoii ciegyer, 4o
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SHTEPOTOKCHH, 00pa3yeMblii HEKOTOPHIMH LITAMMaMM HTEPOKOKKOB, 00ana-
€T cnaloit BUPYNEHTHOCTBIO M NMPOABIAET CBOE ACHCTBHE 1IPU MOCTYIUIEHHU B
OpraHu3M O4eHb OOIBLIOH MAacChl XH3HECTIOCOOHBIX KJIETOK JHTEPOKOKKOB.
Kpome atoro, on 6611 06pazoBan 3HTEPOKOKKAMH B ONITUMAJILHBIX JUIA UX pa3-
BUTHS YCNOBUAX, KOTOPLIX HET B ChlpaX. JTH ONbITHI HE MOTYT NOABEPrHYTh
COMHEHHIO GE3BPEAHOCTD ChIPOB, B KOTOPBIX BCETAA €CTh ONPEACIEHHOE KOMHU-
YECTBO JHTEPOKOKKOB, HPOBEPEHHYIO YEJIOBEYECTBOM THICAUCIICTHAMH.

DHTEPOKOKKH MOI'YT 06pa3oBbIBaTh B ChIPaX TOKCHYHbIE aMHHBbL. Mccneno-
BaHHE IHTEPOKOKKOB, BHUIEICHHBIX U3 64 CHIPOB M3 KO3BEr0 MOJIOKa (epMepcKo-
ro Mpou3BO/CTBA, I10KA3aJ0, YTO U3 HUX oOpasoBbiBaiM rucramuu 41 (31,5%)
wraMMm E. faecium n 2 (1,9%) wramMma E. faecalis [1079]. Eciu B ONBITHBIX Chi-
pax Yezanep, BolpaboTaHHLIX Ha OOBIMHOI JIAKTOKOKKOBO# 3aKBacke, KOJIMUECTBO
THpPaMHHa COCTaBIAI0 4-87 MKI/T, TO B ChipaX, BLIpaOOTAaHHBIX HA 3aKBacKe
E. faecalis, 3331397 mxr/r [208]. B chipax NpOMBILLUIEHHBIX BbIpabOTOK CO-
ZEpKaHUE THpaMHHA HAXOAWIOCh B MHTepBale oT 25 no 1199 mxr/r. Ceiphbl
Yezapep no cpaBHEHHIO € APYTHMH ChipaMy HMEIOT GoJiee BHICOKOE COICpKaHHE
THCTaMHHA Y THPAMHHA, YTO MOKET ObITh 0OYCIIOBICHO NOBBIMICHHBIM KOJIMYE-
CTBOM B HHX SHTEPOKOKKOB H3-32 PABHOMEPHOTO paclipeie/ICHHs COJIH B CHIPHOH
Macce yKe B IpoLiecce BbIpabOTKH, YTO TOPMO3UT POCT APYIUX MOJOYHOKHCIBIX
Gaxrepuii, a TakKe H3-3a IPOKODKHTENLHOIO CO3pEeBaHHA 3TOro chipa. Onuaxo u
B HHX KOJMYECTBO MMCTAMMHA U THPAaMMHA OMACHOCTH JUIA 3A0OPOBbSA HE IpEl-
crasiser (ri1. 13). B murepaType onmucaHbl JMILIL €AHHUYHBIE, OBICTPO POXOAL-
mue 3aboneBaHusA, CBA3AHHBIE C NOTPEONECHHEM JIMLAMH IIOXKHIOTO BO3DAcTa
OYE€Hb CTAphIX ChIPOB C BLICOKHM COJEPKAHUEM AMHHOB.

OHTEPOKOKKH MPAaKTHYECKH BCErAa NPUCYTCTBYIOT B CHIPOM H NacTepH-
3oBaHHOM nipu 71-72° C B Teyenune 20 ¢ Mosoke. B ceipoM Mosioke ux Konu-
4ecTBO Konebnercs OT COTEH A0 COTEH THICAY KJIETOK B MJI, T. €. B O4EHb HIH-
POKHX npejenax, B acTepH3oBaHHOM Molloke CeMeHuxuHa oOHapyxuBaia B
cpeadem okoso 240 KOE/mn surepokokkoB [1654]. E. faecalis coctaBnsan ot
o01Lero KOJM4YeCTBa IHTEPOKOKKOB B ChIpOM MoJioke 93,4, B mactepH3oBaH-
HoM Monoke — 89,7%.

Das et al. 0GHapyXHIH B CBEXEBLLIOCHHOM ChIPOM MOJIOKE B CpPEIHEM
620, B nmactepu3oBaHHOM 170 ¥ CbIpOM PHIHOYHOM MOJIOKE CBBILIE 2 MIIH.
KJIeTOK 3HTEpOKOKKOB B 1 mi [219]. I3 62 BriaeneHHBIX HMH SHTEPOKOKKOB
28 6buto unentuduuuposaHo kak E. faecalis, 4 — E. faecalis subsp. lique-
Jaciens, 12 — E. faecium, 12 — E. durans, 6 obnaganu nmpoMeXyTO4YHbIMH
cBoiictBamu. U3 32 kynsTyp E. faecalis 6 obpasosbiBanu T/IHKa3sy u TokcHH.

U3 cTpentokokkoB rpynnsl D no yactotre o6HapyKeHHA B MacTEpH30-
BaHHOM MOJIOKE Ha IEPBOM MECTe CTOMT S. bovis. B jieTHeM cbIpoM MOJOKe
coaepxanoch B 9 pa3 Gonbilie IHTEPOKOKKOB, 4eM B 3MMHEM. [1o faHHLIM
CeMenuxuHoii, nacrepusauuio npu 72° C seiaepxuBaer 0,6% DHTEPOKOK-
KOB, NPUCYTCTBYIOIIMX B ChIpOM MoJoke [1654]. OTcyTCTBYET KOppessLHa
MEXJY COAEPXKAHUEM B CHIPOM MoJIOKe GaKkTepuit rpyMIibl KMIUEYHbIX I1aJ10-
4YeK U DHTEPOKOKKOB, YTO MOXeET ObiTh 00YCNOBAEHO PasiIH4HbLIMU ITYTAMH
[IONafiaHKA UX B MOJIOKO U HEOAHHAKOBOH CKOPOCTBHIO pOCTa B MOJIOKE.
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B omnnitax Dahlberg & Kosikowski npu Beipabotke Uennepa u3 nacrepuso-
BAaHHOTO MOJIOKA B ONHOAHEBHOM chipe 66u10 000 300 KIETOK/MA IJHTEPOKOK-
KOB, K 120-AHEBHOMY BO3PacTy MX KOJMMECTBO YBENHYWIOCH 10 (23-28)-10%T,
3aTEM HAYajao NOCTENEHHO CHWxaTthes [576]. B monoaom Uennepe conepxa-
HHE JHTEPOKOKKOB MOXET NOCTUraTh 56% oT 061uero coaepxanus Gaxrepuit
[252, 542]. Y3 BrLaeneHHBIX M3 Mononoro ceipa Yepnep sHTepokokkoB 60%
otHeceHbl K E. durans, 27% — x E. faecalis n 10% - x E. faecalis var.
liquefaciens.

B CoBeTcKOM Cblpe SHTEPOKOKKHM JKOCTHIralyd MakCHMyMa B KOHLE Bbl-
JEpXKKH Chipa B TEILIOH KaMmepe: IETOM MaKCHMaJIbHOE HX KOJNHMMECTBO paB-
nanocs 1,1-10°, munumansnoe — 4-10°, 3umMoit oHO He npessimano 10°s It
[1315]. B PoccuiickoM chipe MakCHMaJbHOE KOJIWYECTBO SHTEPOKOKKOB Ha-
6monanocs B 30-cyTouHOM Bo3pacTe ([pH MakcUMyMme OOLIEr0 ComepKaHus
GaKTepHii NPUMEPHO B 5-CyTOuHOM), H OHO paBHsIochk 2-10" KOE/r [1717].
B ceipe Kamambep MakcMManbHOE KOIMYECTBO 3IHTEPOKOKKOB PaBHANOCH
10’ KOE/r [1699]. Kielwein 0o6Hapyun 3HTEPOKOKKH B 59% BhICOKOKaye-
CTBEHHBIX M 92% HH3KOKauECTBEHHbIX ChIpOB [541].

bnaroaaps Gonee BbICOKO# TEPMOCTOHKOCTH 3HTEPOKOKKH 38HMMAIOT
BeIyLee MECTO B MHKPO(]JIOpe ChIPOB C uelepu3aLeit i IIaBIeHUEM ChIp-
HOH Macchl. B cTpenTokokkoBoit Mukpodnope chipa KauxaBan 4% npunan-
NIeXHT JIAKTOKOKKaM, 14% — tepModuibHOMY CTpenToKOKKY, 70% — 3HTEpO-
KOKKaM H 12% — nrraMmam ¢ IpOMEXyTO4HbIMH cBoficTBamy [1440].

Taxum oGPaaom, B ChIpax KOJIMYECTBO SHTEPOKOKKOB HAXOMUTCA B Npe-
nenax 10% - 10’/r , uto cocTapser npumepro 0,06% ot cofiepikaHus B Chipe
MHKPOOPraHHW3MOB 3aKBackM B nepuoa makcumyma. OHo Gonsize B Uennepe
H MOXeT OBITh 3HAYMTENLHO GONBILE B PacCONBHBIX CHIPaX, T. €. TaM, Iae B
CHIDHOH Macce B IpOLIECCE WIH Cpa3y Iocie BhIpaboTKH CO3OaI0TCA BBICOKHE
KOHUeHTpauuu couu [1119].

Cnoco6HOCTE HTEPOKOKKOB Pa3sMHOXKAThCA MPH MOBBIILIEHHBIX H JOCTa-
TouHO Hu3KkHX (10 7° C) TeMIeparypax, B cpefiaX C BbICOKHMH KOHLIEHTpaLHA-
MH COJIH MPEACTaBIseT HeOOhIuaiHbIA HHTEPEC UIA ChIPOAENHS, B YaCTHOCTH,
MPH HX HCIOJb30BaHUM 111 HHTCHCH(MKALHMH NPOLECCOB CUHEPE3HCa 3a CUET
NOBbILICHHUA TemmepaTypsl II HarpeBaHus, yBeqM4EHHS CTENEHH [OCOMKH B
3¢pHE K COKPAILUCHHA MPO/OIKUTEILHOCTH NOCOJKH B PACCONE WIM MOMHOrO
0TKa3a OT IIOCOJIKH B paccone. B cBa3u ¢ atum B 50-70 rT. nogBWiIOCH MEROXeE-
cTB0 paboT, 0GOCHOBBIBAIOIMX BO3MOXHOCTh M LI€I€CO00Pa3HOCTb BKIIIOUE-
HHA SHTEPOKOKKOB B COCTaB 3aKBACOK IUIA ChIPOB, OCOGEHHO [ IIPOU3BOACT-
Ba Yeanepa, Poccuiickoro, cbipoB ¢ Beicokoit TeMnepatypoii I HarpeBanmns u
Pacco/IbHBIX ChIPOB. B HacTosilLiee BpeMA B CBA3M C YCTAHOB/ICHHEM CIIOCOOHO-
CTH HEKOTOPBIX LITAMMOB 3HTEPOKOKKOB OOpa30BbIBATH TOKCHMHBI, OTH TIpel-
NOXEHHUS CTadd HECOCTOATENBHBIMU ADKE B MPUCYTCTBHH ANUKHUX IITAMMOB
SHTEPOKOKKOB B ChIPaX U IPH OTCYTCTBUH SHTEPOKOKKOBBIX OTPABJICHHIL HMU.
Hcnone3oBanue SHTEPOKOKKOB B COCTAaBE 3aKBAaCOK yBEJIHYHBAeT B COTHH pa3
YHCJIEHHOCTh JHTEPOKOKKOB B ChIPE M CHBHIacT Ha GoJiee PaHHIOW CTAAHIO
HACTYIUICHHE MaKCHMyMa HX Da3BHTHs, KOTZIa YCIIOBMA JUls 00pa3oBaHHA TOK-
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CHHOB MOTYT GbITh Gontee GuaronpustHbiMu [576, 1699]. Cneayer oaHako oT-
METUTb, YTO HekoTopble WTamMMbl E. faecium oOpa3yoT aHTHOMOTHHECKHE
BellecTBa, HHruOUpyrowue pocr List. monocytogenes [316].

[lockonbKy OCHOBHOH cpenoi OOMTaHMA DHTEPOKOKKOB SBISAETCH KU-
LIEYHUK, OOHapyXEHHE SHTEPOKOKKOB B OOBEKTaX BHEIUHEN CPEAbl HEKOTO-
pble CUHTAIOT [10KA3ATEAEM 3arPA3HEHUA STUX 0OBEKTOB (PEKATHAMH M NaTo-
IeHHbIMH MUKpOOprann3Mamu. Mcnosb3oBaHne SHTEPOKOKKOB KaK CaHHTap-
HO-IIOKa3aTe/IbHBIX OPraHU3MOB IPUBIEKAET BHHMAHUE MHOTMX Y4YE€HbIX
{1234]. Opnaxo Ha ChIPOAENBHBIX NPEANPHATHAX IHTEPOKOKKH HE MOTYT
BBIMOJIHATD 3TY QYHKUMIO. DHTEPOKOKKH HA MOJIOYHBIX MPEAIIPUATHAX AB-
JIAIOTCA NMOCTOAHHBIMH oOuTatensamu. U3 515 uccinenosaHHbix OOBEKTOB Ha
MOJIOYHBIX NPEANPHATUAX SHTEPOKOKKH ObUIH 0OHapyxeHbl B 391 (76%) [542].
OcobeHHO MHOTO HX ObUIO B (JepMEHTHPOBAHHBIX MOJOYHBIX MPOAYKTaX, B
T. 4. B ChIpax, H B MOJIOYHOM KaMHe.

KonuuecTBO 3HTEPOKOKKOB B CHIpaX 3aBUCHUT OT TMFMEHBI MX NMPOU3BOJA-
CTBa, BKJTIOHAsA COOJIOJCHHE THTHEHUYECKHX TPeOOBaHMN K HCXOJHOMY MO-
JIOKY ¥ TEXHOJIOTHYECKOTO pexuMa, B HACTHOCTH CKOPOCTH MOJIOYHOKHCJIOTO
npolecca BO BpeMs BhIPaGOTKH M HA MEPBLIX 3Tanax co3peBaHus chbipa. Uem
6bicTpee Gymer cOpoxkeHa JIaKTO3a B Chipe, TEM paHblIe MPEKPAaTHTCA pa3s-
MHOXEHHE JHTEPOKOKKOB, TeM MeHbllie uX Oyzaer B npoaykre. Mcxoauoe co-
JiepIKaHKEe SHTEPOKOKKOB B CHIPOM MOJIOKE TOXeE B 0ONbLIOI CTENEHN 3aBUCHT
HE OT TMCHEHbl €0 HOJY4YEHHA, a OT TEMIEPATYPbl U NPOJO/DKHTEILHOCTH
XpaHEeHHs, a B NaCTEPH30BAHHOM MOJIOKE TAKKE OT PEKHMA MaCTEPU3ALUU U
cobnofieHNs NpaBWI SKCILUTyaTallMH [1acTepu3aTopa. MoXHO ¢ NOJIHOH yBe-
PEHHOCTBIO YTBEPXKJATb, YTO COAEPKAHHE SHTEPOKOKKOB B Chbipe B GonblueH
CTENEHU 3aBHCHT OT TEXHOJIOTUH, YEM OT THIHEHEI, H [I03TOMY OHO HE MOXET
6bITh N0Ka3aTeneM (eKaabHOro 3arpsa3HeHUs. DHTEPOKOKKHU B Chipe CJEAyeT
paccMaTpHBaTh KaK UHOUKAMOpHbE MUKPOOD2AHU3IMbL, XaPAaKTEPH3YIOILHE
cobroeHUe U FMIHEHHYECKHX, H TEXHOJIOTHYECKUX YCJIOBHMI NPOU3BOACTBA
cblpa, CTeneHb ONaCHOCTH €ro 3arpa3HeHus NOCTOPOHHEH, BKIIOYas [IaTOTEH-
HYI0, MHKPO(IOpOiH. DTHM OHM OTIHMYAIOTCA OT TaK Ha3blBAEMbBIX UHOEKCHbIX
MUKPOOD2AHUIMOG, CBUAETENbCTBYIOIUMX O BO3MOXKHOM 3arpA3HEHHH Ipo-
JAYKTa NaToreHHeIMH Oaktepusmu. [loHATHE «MHAMKATOPHBIX» MHKPOOpIa-
HHM3MOB ropa3fio IUMpe MOHATHA «MHAEKCHbIX» [1009]. boabnHCTBO aBTOPOB
CHUTAET, YTO IHTEPOKOKKM B TEX KOIHYECTBAX, B KOTOPBIX OHM OOBIYHO HAXO-
JUITCA B ChIpaxX, HE OKa3bIBAIOT BJMAHHUA HAa €r0 OPraHOJENTHYECKUE II0Ka3a-
TeNH, Yero M CleLyeT OXKHIAATh, YUHThIBass rOMOQEPMEHTATHBHLIH XapaKTep
BbI3bIBAEMOr0 UMW MOJIOHHOKUCIOTO OpOXKEHHA M MX HEBLICOKOE COJCpHa-
Hue. JTO NOATBEPAUIHU BrIpaGOTKH CHIPOB B acenTHYeCKoi BaHHe [609].

Bbicokoe comepaHHEe YHTEPOKOKKOB B TaK Ha3blBAE€MbIX ChIBOPOTOY-
HBIX 3aKBACKaX (CbIBOPOTKAa OT IpeAblAYIUMX BhIpabOTOK CbIpa), LIKPOKO
NIpUMEHAEMBIX B MTanuM, OKa3bIBa€T OTPHUATENBRHOE BIMAHME HA KAa4ECTBO
chipoB [1240].

B panueili nuteparype ObL1O ILMPOKO PaclpOCTPAaHEHO MHEHME O TOM,
YTO rope4sb B ChipaX HacTO BbI3bIBAIOT MaMMOKOKKH [1256, 1431]. Ceiivac
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MMKPOOpPraHM3Ma ¢ TaKuM HaszBaHueM HeT. Cyas no onucanuio, 31o E. faecalis
var. liquefaciens [1234]. KonorueBa cymena BOCNIDOH3BECTH STOT MOPOK, Z0-
6aBiss B MOJIOKO mocie nacTepusatmu 10 10%/Mi1 KI€TOK «MaMMOKOKKa» B
TOM cityuae, ecnu pH cbipa nocne npeccosaHus pashsiics 6,23—6,35. Ilpu no-
6apnenuy KIETOK B MOJIOKO A0 HacTepu3aunu wmm npu pH coipa mocie npec-
coBanus 5,5 (HOPMaIbHBIA YPOBEHb JUI MEJIKMX CbIPOB) IOPOK HE BO3HHKAI.
YcioBus B OMBITE, BOCIIPOM3BOAMBILHE IOPOK, COOTBETCTBYIOT BLIPAbOTKE
CHIPa M3 CHIPOrO MOJIOKA MPH NPAaKTHYECKH NOJHON NoTepe akTHBHOCTH 3aKBa-
CKM, KOr/la MAMMOKOKK MOI" Pa3MHOXKAThCSA KaK B YUHCTOH KYJILTYPE, H [I03TOMY
OIILIT HEJb3s MPU3HATH KOPPEKTHBIM. ECTECTBEHHO, pe3yNbTaThl €10 HE HAILILIH
noateepkaeHun. Koneuro, E. faecalis var. liquefaciens MoXeT BLI3BaTh ro-
pedb B ChIPax, HO TOJILKO NPU rPYObIX HAPYLIEHHAX TEXHONIOTHH.

Mo-suanmomy, E. faecalis var. liquefaciens MOXeT cTaTh NPHYHHOM
NOSBJICHUA FOPBKOTrO BKyca B Chipe, eciii obceMeHeHHOoe UM MOJIOKO OyaeT
C03peBaTh B TEPMHU3OBAHHOM BUE O€3 NONOIHUTENBHOM TEMN0BOi 06paboT-
KH 110CJIE CO3PEBaHUS.

O6Hapy>eHo 6os1ee BLICOKOE COIEPKAHHE DHTEPOKOKKOB BO BCIY4EHHOM
OMMEHTAIILCKOM ChIpe: B ChIpax HOPMAILHOIO KAYECTBA MX CPEAHEE COACPXa-
une pasustoch 2,1-10° KOE/r, Bo BenyueHHBIX chipax — (2-72)-10° KOE/r
[543, 595]. Bena BbICKa3aHa rUNOTE3a, OOBACHAIOILAA IPHYMHL BCIyYHBAHUA
ChIPOB JIEKapOOKCHIMPOBAHHEM SHTEPOKOKKAMH TUPO3MHA W APTUHHMHA, KOTO-
phie He OblIH HaiiZIeHBl BO BCIIYMEHHLIX Chipax [595). lns ee noka3aTenncrsa
03017 BblpaGOTaHbl ChIpbl M3 MOJIOKa C J0DaBIeHHEM BMECTE C OOBIYHOI 33-
weackoii 25-10° /Mn1 eKanbHOro IHTEPOKOKKA. OHTEPOKOKK pa3MHOXaJICA B
ChIpE NOCJIE OKOHYAHH MOJIOYHOKHCIOro OpoxkeHus 1 B 60-CyTouHOM BO3pac-
Te €r0 KOJIMYECTBO B Chipe paBHAnocs 2,2-10° KOE/T. B onbITHBIX Chipax He
6L110 aprHHMHA M 6bLIO OYEHB MaJIO THPO3UHA, KOTOPBIE ObLIM B AOCTATOYHBIX
KOIIMYECTBAX B KOHTPOJIBHBIX ChIpax, HO ObLIO MHOTO OPHHTHMHA — IIPOAYKTA
AeKapOOKCHIIMPOBAHMS aprMHUHA. OILITHBIE ChIPHI MMEIM HEYHCTBIA BKYC,
pBaHBIi PUCYHOK, HO He OblnM BCIyyeHbl. TakuM 0OpasoM, BCIlyuMBaHHE HE
NPOM30LLIO AAXE NPH COJAEPKAHMM B DMMEHTAILCKOM Chipe B COTHU pa3
Gonbiux konnuects E. faecalis, ueM 0GHapyUBaJIOCh BO BCIYYEHHBIX Chipax
NPOMBIILIEHHBIX BBIPaGOTOK. B 3THX OmbITax HE MOJYYMIA NOATBEPKICHHE U
BTOpas THIIOTE33a, N0 KOTOPOH DHTEPOKOKKH CHOCOOCTBYIOT BCITyYHBAaHUIO
IMMEHTAIBCKOTO ChIPa NYTEM CTHMYJIMPOBAHUA POCTA [IPOHUOHOBOKHUCIBIX
6axrepuii [543], Tak KaKk MPOIHOHOBOKUC/IbIE OAKTEPHM HOPMAILHO Pa3sMHO-
XAIMCh B OMNBITHBIX H KOHTPO/BHBIX ChipaX. OUEBHIHO, OBBILIEHHOE KOJIHYE-
CTBO 3HTEPOKOKKOB BO BCIyYEHHBIX ChIpaX — HHAHKATOpP HapYIUEHWil rurue-
HMYECKOTO MJIK TEXHOJOrHYECKOTO PEXHMa IPOU3BOCTBA ITHX ChIPOB, CKOpee
BCEI'0, HU3KOH CKOPOCTH MOJIOYHOKKCIIOTO MpoLiecca.

B 3apyGexHbIx chlpax ¢ BhIcOKOH Temneparypoii II Harpesanus, Bbipa-
bareiBaeMBIX M3 nactepusosanHoro npu 73,3° C B Teuenue 18 ¢ monoka,
HHorza HabmonaeTca nossaeHue «Genblx naTeH». [Iopok HasbIBAIOT «Oeible
naTHa», WiK «Oenas rHuiab». KOHCHCTEHUMS CHIPHOM Macchl B 30He GebIX
THMTEH MaXKyILascs, BKYC FOpbKHH, Il1a3ku He 00pa3yloTcs, 3 MHKpoQJIOps! B
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Heil npeoOnapator knerku E. faecalis var. liquefaciens. CHuxenue Temnepa-
Typh! TemioBoii o6paborku 10 64,5° C npenoTBpalacT NOABICHHE OPOKa.
HanpaiunBaercs BBIBOJ, YTO IOPOK BBI3BIBAIOT JHTEPOKOKKH, KOTOPBIM IIac-
Tepu3aluA MOJOKa co3jana YCIOBHA Aas 6ojiee MHTEHCHBHOrO pa3BUTHA,
Hanpumep, NyTeM YHHUYTOXEHHA «IMKUX» LITAMMOB MOJIOUHOKMCIBIX Majo-
yeK, aKTUBHO pa3MHOXKAIOIINXCS H YTHIW3HPYIOILHX YTIIEBOALL B Chipe [763].
Takoe npeanosoxeHue BNOJHE JOTHYHO, HO OHO TpeOyeT AanbHEAIUX J0-
KasarenncTB. PaHee nosBieHne nopoka «benas rHuib» CBA3BIBAIH C pa3BH-
THEM TPOTEONIHUTUYECKUX BHIOB CIIOPOBBIX aHa3p0oOOB.

OHTEPOKOKKH MOFYT IOdy4aTh JHEPrHIO M3 aMHHOKHCIOT, B YaCTHOCTH,
E. faecalis hepmentnpyer aprunut ¢ o6pasosanueM opHutiaa, CO; u NH; [595].

Takum 06pa3oM, SHTEPOKOKKHM CIEAYET PacCMAaTpHBaTh KaK HEXena-
TEJLHYIO B CHIPOJIENMU MHKPOdIOpY, YXYALIAIOmYI0 THTHEHHYECKHE TOKa-
3ateny ChipoB. JIMMUTHPYIOLIMMH UX Pa3BHTHE B Chipax (akTOpaMH ABIAIOT-
€Al CHH)KEHHE 3arpA3HeHUd UMM CHIPOTO MOJIOKA M BbICOKas CKOPOCTh MOJIOY-
HOKHCJIOTO OpoXXeHHs BO BpeMs BBIPaGOTKM M Ha 11IEPBbIX CTaJHAX CO3PEBa-
HUA Chipa. BrinoueHHe SHTEPOKOKKOB B COCTaB GaKTepUanbHEIX MPENapaToB
HJIHM 3aKBAaCOK JUIS [IPOM3BOJICTBA ChIPOB HEIOMYCTHMO.

3.2.9. JlakTro6aunnnbl

Knetku naxrobauunn umetot pasmepst 0,5-1,2x1,0-10 mxm. Kax npa-
BHJIO, JJIMHHBIE, HO MHOTJA NMOYTH KOKKOBHIHBIE, OOBIMHO B KOPOTKMX Lie-
noukax. B peaxux ciay4asx noasmxuble. PakyNibTaTHBHEIE aHA3POORI, HHO-
raa MUKpoaspomisl; Jy4ile pacTyT NpH MOHHKEHHOM COJACPXAaHHK KUCIIO-
poaa. Poct 06s14n0 crumynupyerca 5% CO, [1552]. Tunosoit Bua Lactoba-
cillus delbrueckii.

ITo xapakTepy BBI3BIBAEMOrO0 MMH OpOXKEHHA JAaKTOOALMIUILI MOXHO
pa3jenuTh Ha TpH rpynnsl [227].

I'pynna 1. OGauratHele romModepMeHTaTHBHbIE MHKpoOopranusMel. C6pa-
JMBAIOT FEKCO3Bl MOYTH MCIVIIOYMTENLHO N0 MONOYHOH KHCIOTEI, NCHTO3B! H
rmoKoHaT He cOpaxupaior. CO; He 06pa3yior. U3 Haubosnee BaXHBIX JUIA CHIPO-
Jeus BUOOB NaKTOOAlMILT K 3TOi Ipynne npuHAaNexar e NOArPyInsl, cdop-
MHPOBAHHBIE HA OCHOBE €HETHUEeCKOro pojcTea: noarpynna Lbc. delbrueckii ¢
noasuaamu delbrueckii, lactis w bulgaricus (nanee Lbc. debrueckii, Lbc. lactis u
Lbc. bulgaricus) v noarpynna Lbc. helveticus u Lbc. acidophilus.

I'pynna 2. dakynsTaTHBHBIE rerepodepMEHTaTUBHbIE MHKPOOPIaHU3-
Mbl. [Ipeacrasurenn 3Toil rpyninsl cOpaxxHBaIOT reKco3bl 0 roModepMenTa-
THBHOMY IyTH, @ IIEHTO3BI II0 reTepo(EpMEHTATHBHOMY € 0Opa3OBaHHEM
MOJIOYHOM H yKcycHO#H Kucnot. K 3Toif rpynne u3 BaxHelux Ans ChIpoze-
JI¥s MUKpOOPraHU3MOB npuHamiexut Lbc. casei ¢ nogBUAaMu.

I'pynna 3. OGnuratHeie rerepodepMeHTaTHBHBIE JakTo6anwisl. Ilpen-
CTaBUTEM 3TOH IPyNNbl COpaXKMBaIOT FEKCO3bl A0 MOJIOYHOH M YKCYCHOH
kucnot (unu stavona) u CO,. B aty rpynny Bxoast Lbc. brevis u Lbc. fer-
mentum, 4acTo BCTPEYaIOLIHECH B Chipax.
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B colposenuu Haxoaut npumeHenue Lbe. plantarum; stot Bua no xa-
paxrepy Metabonu3Ma U (GEHOTUMUUECKUM XapaKTEPUCTHKaM JOKEH BXO-
JHTb BO BTOPYIO IPYIILY, 4 FEHETHYECKH OH TECHO POACTBeHeH Lbc. brevis.

Cpena oburanus

JuddepennuansHole XapakTepHCTHKH Hanbonee BaXHBIX JUIS CHIPOAS-
mHa BUAOB nakTobaLibl mpuBeacHb B Tabu. 3.15, 3.16 u 3.17 {6, 227, 955,
1422, 1552].

3.15. lugppepenyuansusie xapaxmepucmuxu Lbc. casei u Lbc. plantarum”

Moxasatenn Lbc. casei subsp. Lbc. planta-
casei rhamnosus | tolerans rum
Tun MOJIO4HOH KUCOTHI L L L DL
Poct npu 45° C - + - +
Copaxusanue:
AMUTJAJIHH + + - +
apabuHO3a - m? - M
Hewrobuosa + + - +
3CKYJIMH + + + +
rajaKkTo3a + + + +
ITIIOKOHAT + + + +
JIaKTO3a M + + +
MalbTO3a + + - +
MaHHHTOJI + + - +
MaHHO3a + + - +
MENHIUTO32 + + - +
Menmnbnosa - - - +
paduHO32 - - — +
paMHO3a - + - -
pubo3a + + - +
CalNHUMH + + - +
zopbuTon + + - +
caxapo3a + + - +
Tperaiosa + + - +
KCHJIO32 - - - +

" Bee mrammeI pacTyT nipu 15° C, He 06pa3syioT aMMHAK H3 apTHHHHE,

G+C = 3547 mon. %.

«w» —y (10-89)% mTaMMOB peakius HOMOXKHTEIbHA, «—» — Peakuns cnabas.
JlakTOo6auMILIBl OTAMHMAIOTCA OYEHB CJIOKHBIMU NMHTATENLHBLIMU HOTpEO-

HOCTAMH M MO3TOMY MOTYT XMTh TOIbKO B cybcTpaTax, Gorarbix opraHuve-

CKMMH [TUTATENbHBIMH BELLIECTBAMH: PaCTBOPUMBIMH YTJICBOAAMH, IPOAYKTa-

MH NPOTEOIH3a (HU3KOMOJIEKY/IIPHLIMH MIENTHAAMH, CBOOOJHBIMH aMHHOKHC-

JNOTaMH), JKMPHBIMH KHMCIIOTAMM, BUTAMHHAMH, [IPOU3BOAHBIMH HYKJICHHOBBIX

2)
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kucioT. BropriM ux TpeGoBaHueM K cpejie OOUTaHuA ABIIAETCH HU3KOE COACPKa-
HUE B Cpelle KUCIOpoJa WiIM ero OTCyrcTBHe. TakMx MECT B IIPUPOAE HE TaK
muoro. HanGonee MacCUBHLIMH HCTOYHMKAMM TaKTOOALMILT SBJIAIOTCA CHIIOC,
KALIEYHHK MJIEKOMHMTAIOLIMX, XOTA MX A0S B KMIIEYHOH Muxgoq)nope HeBe-
mnka (10°-10° KOE/r npu o6uiem copepxanuu Gaxrepuii 10' _10"" KOE/D),
MOJIOYHbIE NPEANPUATHA, TAE JIAKTOOAUMIbl NIPHMMEHAIOTC B [POH3BOJCTBE
6obIMHCTBA (PepMEHTHPOBAHHLIX NMpoaykToB. HecMoTps Ha 310, B HEOOD-
HIMX KOJMYECTBaX JAKTOOaLMLIbI OOHAPYXHMBAIOTCA MOBCEMECTHO, YEMY CIIO-
coOCTBYET HX YCTOHYMBOCTb K BHELIHUM (hakTopaM, B 4aCTHOCTH K pH, y MHo-
CUX BUJIOB — K OCMOTHYECKOMY JaB/IEHHIO, CNOCOGHOCTb pa3MHOXKATLCS B ILIH-
POKOM [JMana3oHe TEMIEPaTyp H BbICOKas AHTArOHUCTUYECKAs AKTMBHOCTD IO
OTHOLIEHUIO K ApYTo# Mukpodiiope [397].

3.16. Judgppepenyuansusie xapaxmepucmuxu 20Modepmenmamuenbvix
mepmounsrulx 1aKmobayuL

Lbc. delbrueckii subsp. Lbe.
Iloka3zarenn helve-

delbrueckii| lactis bulgaricus ticus
(G+C), moin. % 49-51 49-51 49-51 3840 | 34-37
THn MONIOYHO# KHCAOTHI D D D DL DL
Hanuuue rpanyn - — + — —
NH; u3 aprunmnna M M — - -
% MOJ1. K-Thl B MOJIOKE 1,5 1,7 2,7 0,8
CGpaxnpanue
aMHTRAJIMH -
ueobuosa M
ICKYJIMH -
rajaxKrosa -
NnaKTo3a -
MansTo3a M
MaHHO3a +
MennubHo3a -
pagpuHO3a -
pubo3za -
caxapo3a +
Tperajnosa M

Lbc. aci-
dophilus

+|+ |+ [z ]+]x
!

2+ |+ |2+ ]|+]|+]|+]|+]|+]+

+ |+ |+

- M

U Hu onuu BuA He cOpakuBaeT apaGuHO3Y, ITIOKOHAT, MAHHHUTO, MENULMTOY, PaM-
HO3Y, CATTMLHH, COPOUTOI, KCHI03y, He pacTeT npu 15° C.

D «» — y (10-89)% IMITAMMOB PeaKiiHsi MONOXKHTENHA, «—» — PEAKITHA Cliabas.

MoJioxo npH BbIXOJ€ M3 BBIMEHH HE COIEPXMT Jaxrobauumi, Ho Obl-
CTpo o0CceMeHAETCS UMM yXe Ha MOJO4HbIX (pepmax. B MonoKe BBICOKOTO
OaKkTepHanbHOTO KauyecTBa OT OAHOIO cTaja cojepxkurca or 1 ao 50 kie-
TOK/MII JIaKTOOALMIIN, YTO HAMHOIO MEHBLIE, YEM APYIMX IPYNIi MOJOYHO-
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KHCIIBIX OaKTepuil WM COM3MEpHUMO C MX koauuectBom [955]. B ceipom
c6opHoM MOJIOKe MPH NOCTYILIEHUH Ha MOJIOYHBIE 33BO/bL 00BIYHO coaep-
*urcs ot 10° no 2-10° KJleTOK/MJ] JakTobaLunI, HO JIETOM MX KOJHYECTBO
MoxeT nocrurats g0 10°/mn [361, 955]. B chipoM Moioke JOMHHUPYIOT
Lbc. casei n Lbc. plantarum, uspenxka Bcrpevatorca Lbc. brevis, Lbc. fer-
mentum W gpyrue Buibl. KonudyecTBo TepMOdMUIBHEIX NakToGauumn B c6op-
HOM Monoxe coctaBiaser 30-50 kinerox/ma {573].

3.17. Jugppepenyuansnvie xapaxmepucmuxu zemepoepmenmamugnolx

Jaxkmobayunn
Hoxazarenn Lbc. brevis Lbc. fermentum
(G+C), Mon. % 4447 52-54
Poct: npu 15° C + —
npu 45° C - +
THIT MOJIOYHO# KHCJIOTBI DL DL
NH; u3 aprunnta + +
C6paxupanue
apabuHoO3a + M
nexnobuosa -
ICKYJIHH M -
ranakrosa M +
naKTo3a M +
MaHHO3a - M
papuHo3a M +
caxaposa M +
Tperaynosa - M

O6a Buma cOpaxMBaNK rMIOKOHAT, MAIBTO3Y, pu6O3y M He COpaXKHBAIH AMUTAAIMH,
MaHHHTOJI, MEJIHLHTO3Y, PaMHO3Y, COPOUTOI.

JlakTob6anuisl 0GHapyXMBAIOTCA B N:000M ChIpE, HE3aBHCHMO OT MX
HUIHYUA B 3akBackaX. OCHOBHBIM HMCTOYHUKOM OOCeMeHeHMs Jaxrobammi-
JaMH CBIPOB, BbIpa0baThIBaEMLIX HAa JIaKTOKOKKOBBLIX 3aKBacKaX, ABIAETCA
BHEILIHAA CpeJia Ha CaMOM 3aBOJ€.

Me3opuabsHble JAKTOGALMILIBI

Pocm e monoke u coipe. K Me30(bHIBHBIM OTHOCAT JIAKTOGALILILI, KO-
Topsle pactyT npH 15° C u 06b1uHO He pactyT npu 45° C (puc. 3.2). K romo-
(epPMEHTATHBHBIM WIM (haKyIbTATUBHBIM IeTepOMEPMEHTATHBHBIM BHAAM
npuHapnexar Lbc. casei c noasunamu u Lbe. plantarum, x retrepodepMen-
TaTHBHBIM — Lbc. brevis u Lbe. buchneri, koTopble OTIMYaIOTCS TONBLKO OT-
HOIIEHHEM K MEJHMIUTO3€e: [ePBhlii MHKPOOpPTraHH3M cOpaXKHBaeT, BTOpOii He
copaxuBaer Menmuurody [1450). [jnanazon temmepatryp Ui pocTa romo-
$epMeHTaTUBHBIX BMROB IoKa3aH B Tabu. 3.18. OntumansHas Temneparypa
1A pocta Lbc. brevis pana 30° C, makcuMainbHas — 38° C.
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3.18. Texnonozuueckue xapakxmepucmuxu naxmotbayunn [6, 500, 697, 913,

1025, 1422}
.| Lbc. planta- Lbe. delbrueckii | Lbc. helveti-
IlokazaTenn Lbc. casei
rum bulgaricus| lactis cus
Bpems renepauun, MHH 3545 35-45
Temneparypa, ° C
MaKCUMaJsbHas 4045 4045 45-50 45-52 54
ONTUMAIbHasA 30-32 30-32 4247 4044 4247
MHHHMaJILHas 10-12 10-12 20-22 18-20 20-22
OntuMansieiii pH 5-5,5 5-5,5
% kucnoTel B Monioke | 1,2-1,5V| 0,3-1,2 1.5 1,7 2,7
Pocr B cpene
¢ >6 % NaCl * * - - -

Y Lbe. casei subsp. rhamnosus wu Lbc. casei subsp. tolerans

Me3sodunbHble TAKTOOALLIBI OTIMYAIOTCA JOBOJIBLHO BRICOKOR YCTOHYH-
BOCTBIO K TeIUIOBO# oOpaboTke: HarpeBanue npu 65° C B Teuenne 30 MUH BhI-
nepxany 93% wrammoB Lbc. plantarum n 97% wrammoB Lbe. casei [1347],
XOTA COXPaHHMBLIHE XXH3HECMTOCOOHOCTh mocie Takod 0OpaboTKM KIETKH Ha
KaKoe-TO BpeMs TePAIOT akTUBHOCTb [836]. B chlpax ux aKTHBHOCTB NMOCTENCH-
HO BoccTaHaBnuBaercs. Takum oOpa3oM, MOJIOKO fABJIAETCA NOCTOAHHBIM HC-
TOYHHUKOM 0OCEMEHEeHHA CbIpOB jnakTobawwuiamy. KonuuecTBo wietok nakro-
6aLL, N0NafaloUIUX B Chip 3THM IyTEM, 3aBHCHT OT WX COAEPIKAHUA B CHIPOM
MOJIOKE M peXuMa TeILIoBoil 06paboTky Monoka. Ilo routaHackoMy cTaHAapTy
B [1aCTEPH30BAHHOM MOJIOKE JUI BhIpabOTKH ChIpa JI0JDKHO CONEPIKaThC MEHee
OJIHOM KIETKH NaKTOGALM/LUY/MII, YTO BO3MOXKHO, €C/IH B MOJIOKE NEpes MacTe-
pu3auueii coaepxanoch He 6onee 50 kietok/mi 3THX Gaxrepuii [784].

OCHOBHbIM HCTOYHMKOM JaKTOOaUM/I B ChIpe ABAAETCA 3arpA3HEHHE
MOJIOKA 1OCIIe [1aCTEpPU3aLMH, Halle BCEro Yepe3 HeJOCTaTOYHO XOpOLIO Bbl-
MBITBIE U NPOAE3HHHLIMPOBAHHBIE MOJIOKONIPOBOAL!, 000PYyNOBaHHE, HHBEH-
Taps [1140, 1576]. Jlaxro6aLuisl MOryT NOIAAATL HETIOCPEACTBEHHO B ChIp
U3 paccona Bo BpeMs nocoikH [463]. Ilpu coBpeMeHHOH TeXHUKE IPOH3BOA-
cTBa BhIpaboTaTh B NPOMBILUICHHBIX YCIOBHAX ChIP, HE COAEPMKAILHMi J1aKTO-
6auuiul, HEBO3MOKHO.

Me3soguibHblie gakTobauwLIbl, O KpaiHEH Mepe 4acTh IUTAMMOB, He
TOJBKO BbiAepxuBaoT Il HarpeBanue npu BhIpabOTKE MENKHX ChIZYXKHBIX
CHIPOB, HO CNOCOOHKI pa3MHOXKaThCA Ha 3ToM 3Tane. M3 30 ceexeBLIRENCH-
HBIX H3 PacTUTENbHBIX CyOcTparoB wtaMmoB Lbc. plantarum oavu poc npu
45°C, 10 — mpu 43° C [1504]. Huxuue TemnepaTypHble rpaHMLBI I8 MX
pOCTa COBMANAIOT C HWKHUMH TEMIIEPaTypaMU CO3PEBAHMA OTEYECTBEHHBIX
MeJKHX chipoB. B 1abn. 3.18 ykazaHa MuHMMabHas TeMIlepaTypa JUIs pocTta
COJLLIMHCTBA WITAMMOB Me30(HIbHBIX JlakToGawuL, pasHas 10° C, HO He-
KOTOpble IITaMMbl OY€Hb MEIJICHHO YTHIM3HPYIOT LuTpathl M mpu 8°C
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[331]. Takum 06pa3oM, ¢ TOUKH 3pEHHA TEMIIEPATYPbl, ME30QMUILHLIE JIAKTO-
GauMuIbl MOTYT pacTH Ha Jl060M 3Tane NpoM3BOACTBA MENKHX ChIYYKHBIX
ChIPOB, XOTS BO BPEMs CO3PEBaHHA JOBOJIbHO MeAleHHO. [loBblleHue TeM-
nepaTypel co3peBanus B uHTepBaie ot 10 go 15° C ysennunBaer ckopocTh
PasMHOMKEHHS H BbIX0Ji OMOMAacch! JJakTOGaLMILI B ChIpax.

Temneparypsi 11 HarpeBanus IpPH [MPOM3BOACTBE KPYITHBIX CHIPOB BBIILE
MaKCHMaJIbHBIX JUIA pOCTa ME30(UILHBIX JJaKTOOALWLI, HO HUXE TeMIIeparyp,
KOTOpBIC BBI3bIBAIOT MX THOenb. OHM COXPAHAIOT KU3HECHOCOOHOCTH I10C/IE
AByx4acoBo# Beiaepkku npu 55° C [1201]. B ¢unckoM 6104HOM IMMeEHTaL-
CKOM CBIpE TEMIIEPATYpa CHIPHO Macchl B cepealHe 6JI0Ka CHKaeTca 40 Ao-
IYCKAIOLLETO pocT ME30HIbHBIX JIAKTOGALMILT yPOBHA 3a 5 4, @ HAa PaCCTOAHHMH
6 cm ot noBepxHocTH 6110Kka — 3a 13 4 10 oKoH4aHuA npeccoBanus [28). Cneno-
BaTeNbHO, ME30(MWIbHbIE TAKTOGAIMILUIEI MOI'YT Pa3MHOXKATECA B KPYIIHbIX Chbi-
pax yxe BO BpEMs IpECCOBaHHMA. YCJIIOBHA XK€ CO3PEBaHHA KPYIHBIX ChLIPOB
(remnepatypa, pH, akTMBHOCTL BOAb!) Oosiee 6/1arONpUATHBL JUIA POCTAa ITHX
MUKPOOPIaHM3MOB, Y€M B MEJIKHX chipaX. Takum oGpa3oM, i B ChIpax ¢ BbICO-
KuMH Temneparypami 1l HarpeBaHuA TeMIepaTypHBIA PEKUM HE MPEIATCTBYET
Pa3MHOXEHHIO ME30(MMIBHEIX NAaKTOOALWL1 Ha BceX 3Tamax HPOM3BOACTBA,
kpome II HarpeBaHus 1 nepBo# NOJOBUHLI NPECCOBAHUA.

IliTamMMbl Me20(HIBHBIX TOMO(EPMEHTATUBHBIX NaKTOOALMILI OYEHE pas3-
NMYAIOTCA [0 CKOPOCTH KHMCJIOTOOOpa3sOBaHMA W IpEAENbHON KUCIOTHOCTH B
monoke. OctpoymoBa pasgennna 30 wrammoB Lbc. plantarum u 13 wrammos
Lbc. casei no npupocty kuciaotHoctd Mosnoka npu 30° C u 1 %-Hoii noceBHOM
Ho3e Ha TpHU Ipymibl, Jaroumx npupoct kucinotrHoctu (°T), cooTBercTBEHHO,
1,0-1,3; 2,4-2,6; 4,7-7.3 uepe3 6 u u 18-19; 30-34; 4647 uepe3s 24 4 unkyba-
wuH [1561]. CunbHbie KHCIOTOOOpa30BaTENU CKBAIIMBANM MOJOKO B 3TUX YC-
noBusx 4epes 1,2-1,4 cyr, cnabble - 3a 4,5-6,0 cyT. JlakTokokk#, 33 KCKIIIOUYE-
HHEM LUTAMMOB JHALETUILHOTO JaKTOKOKKA C HH3KOH CKOPOCTBIO KHCIOTOOG-
pasoBanms, pH 30° C u 1 %-Hoii MoceBHO# J03e CKBALIMBAIOT MOJIOKO MEHEE
yeM 3a 24 4. Taxum 06pa3oM, CKOPOCTh Pa3BUTHA NAaKTOKOKKOB B MOJIOKE 3Ha-
YHTENLHO BBIE CKOPOCTH POCTa Me30(HIBHBIX FOMOGEPMEHTATHBHBIX JAKTO-
6awwu. ObpaTHast KapTHHa HabOAAIACh C NPEAENbHON KUCIOTHOCTBIO B MO-
noke: B onbirax MakapoBoil oHa pasHsnack s wtamMMmoB Lbc. plantarum
(101-147)° T; mna Lbc. casei — (154-170)° T, uto BhluIe mpeaenbHON KUCIOT-
Hoctd nakTokokkoB (110-120)° T [1504]. D10 cBUneTENBCTBYET O BHICOKOH
KHCIOTOYCTONYMBOCTH JakTobamwul. OHH MOryT pacTd B Mosioke npu pH Hu-
xe 3,8 [220]. IlonobHble pe3yiibTaThl MONYYEHbl APYTUMU aBTOPAMH CO ILITAM-
MaMmu Lbc. plantarum [1253, 1574]. Oxn 6M3KH K RaHHBIM 3apYOEXHBIX 2BTO-
poB, 0606mennsM KBacHukossiM 1 Hecrepenxo (rabn. 3.18) [1422].

Bonbmoit pa3dpoc AaHHEBIX B NpeJenax BUA2 MOXKHO OOBIACHUTH IPOHC-
XOXKICHUEM IITAMMOB — YacCTO CBEXEBLIACIICHHBIC M3 NPHPOAHLIX UCTOYHH-
KOB, B TOM 4YHCJI€ H3 ChIpa, LUTAMMbI ME30QWIBHBIX J1aKTOOALNILI MEANTEHHO
06pa3yioT KUCIIOTY B MOJIOKE M MOTYT €ro He cBepThiBaTh [1200, 1504], Ho
nocjie MPOXOKMTEILHOTO BLIPAUIMBAHUA B MOJIOYHBIX CpeJax MX aKTHB-
HOCTH B MOJIOKE IOBBIIIIAETCH.
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HennccounupoBaHas MOJIOUHAs KHCIOTa BbI3nIBaeT rubens kierok Lbc.
casei npu KoHueHTpauuu 6onee 94 MM (8,46%) [547], uto Bhle, ueM conep-
JKaHWE JIaKTaToB B BOAHOH ¢aze cripoB [1430], u Beime, yeM gomycTuMbie
KOHLIEHTPAalMH JIaKTaTOB /UM POCTA JIAKTOKOKKOB. TakuM obpasoM, comepika-
HME B ChIpaxX JAaKTATOB HUXKE YPOBHA, NMPENATCTBYIOIEIO Pa3MHOKEHUIO Me-
30(¢unbHBIX NakToGawuwwI. Cieayer oTMETHTD, YTO HHrMGHpOBaHue pocta Lbc.
delbrueckii vaunnaercs B cpene ¢ 40-60 r/n monouno# kucnors! [793].

CkopocTs pocTa B MOJIOKE Me30(HIbHBIX rOMO(EepPMEHTATHBHEIX JIaK-
TOOALM/LIT TECHO KOppeaMpyeT ¢ MX NPOTEeHHa3HO# cmocobHocThio [1574].
MHorue mramMmsbl Me30pHIbLHBIX JakTobauumn cnabo arakylor kaseuH [698).
Oboralesye MoJIOKa NMPOAYKTaMH FHAponu3a OenkoB H (akropamu pocra
YCKOPSET POCT HEaKTHBHEIX B MOJIOKE IUTAMMOB MOJIOYHOKHMCHBIX GakTepuii
[1523]. [InotHocTh nomymsauuu Lbc. plantarum B nBeHaanaTHHacOBBIX KYJIbTY-
pax B 3aBUCHMOCTH OT THIAa 6€1KOBOr0 rHAPO/IM3aTa, BHOCHMOIO B MOJIOKO JUIL
CTUMYJHLMM MX pocTa, konebnercs B npeaenax ot 785 no 1605 mnx. KOE/Mn
[1627]. I1px 3TOM HEKOTOPHIE LUTAMMBI 3TOrO BHJA JIy4llle POC/IM B Cpefiax, B
KOTOpbIX HEOOXOAHMblE MM aMUHOKHUCIOThI HAXOJAMIMCh HE B CBOGOAHOM
BHUJE, a B COCTABE HU3KOMOJIEKYJEIPHBIX NenTuaoB. ONTHMAaNbHLIH 113 pocTa
nakrobauunn pH Haxoautcs B uHTepBane 5,5-6,0 {1450], yTo 3HauUTENLHO
HuXe, yeM pH cBexero Monoka.

JIaKTOKOKKH B MOJIOKE CTHMYIMPYIOT Pa3BHTHE JakToOalmMmn myteM
00pa3oBaHHsA HH3KOMOJEKYJAPHBIX a30THCTBIX COGAMHEHHH U3 KazeMHa M
Ipyrux ¢akTopoB pocrta, cHmkenus pH u Eh. UurepecHo, 4to ¥ B chipax
Me30(HIbHEIE MaKTOOALWLILL IPH HX BBEAEHUH B COCTaB 3aKBACOK HE YBe-
JIMYMBAIOT COAEPHKAHME BONOPACTBOPUMBIX OENKOB, [OBHIIAA KOJIHYECTBO
npoayktoB Gonee rirybokoro pacumeruieHus Genkos [220, 461]. Uem Bbume
Ka3eoJuTHYecKas aKTMBHOCTh JIAKTOKOKKOB 3aKBackd, TeM OwicTpee pas-
MHOXaI0TCA Me3oduibHble NakToOanuuisl B chipe [331]. B coBMecTHBIX ¢
JIAKTOKOKKaMH KyJbTYpax B MOJIOKE BbIxol Ouomacchl Lbc. casei yBenuqmi-
ca Ha 39%, NpoTeoNUTHYECKass aKTHBHOCTb IO OTHOMICHMIO K G -Ka3€HHY
Bospocna B 5,8 pasa [646]. [lpu aBTONH3E KIETOK JAKTOKOKKOB TAKXKE Bhl-
cB0O0XKAAIOTCA BEWECTBA, CTUMYIIHPYIOIHE pocT Jakrobawmmr [120].

HlItammst Lbc. plantarum npn BBeaeHuu B 3akBacKy B koauyectse 5—-10%
OT KOJMYECTBA JIAKTOKOKKOB MMOBBILAIOT 06lee codepkaHue KU3HECTIOCO0-
HEBIX KieTok Gaxrepuii B 3akBacke B 1,33-1,5 pa3za, ocoGeHHO CHIIBHO CTHMY-
JIMpYys POCT AMaLlETHILHOTO JIAKTOKOKKa U JieiikoHocTokoB [1308]. Lbc. casei
MOBLILLIAET KUCJIOTOOOPA3yIOLLyI0 AKTHBHOCTL B COBMECTHBIX C JIAKTOKOKKOM
KY/IbTYpax nmyTeM 00pa3oBaHUs BaJMHa, JieiliMHa H nenTuos [1342].

Bnuanune nakroGanuut Ha pa3BUTHE JIAKTOKOKKOB B CMELIAHHBIX KyJb-
Typax B 3HAYHTENbHOH CTENEHU 3aBUCUT OT MX HCXOAHOIO COOTHOHICHHMS H
CBOJ#iCTB LUTaMMOB. I1pH AOCTaTOYHO BBLICOKOMH 103€ WUITAMMBI JIAKTOOALMILI ¢
BBICOKO# CKOPOCTBIO KHMCIOTOOOPa30BaHUA BBHITECHAIOT JIAKTOKOKKH Ginaro-
napa Gonpiueit ycroituupoctu k pH {646].

Hakonnenne 6noMaccsl MMKpOOPraHH3MaMH B ChIPE NPOINOPLHOHAIEHO
HX HCXOJHOMY KOJNHMYECTBY, YJACHbHOH CKOPOCTH H BPEMEHM Pa3sMHOMEHHA.
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B MOIOKO BHOCAT C 3aKBaCKOH Npu BHIpabOTKE MEJKHX CHLIPOB OKOJIO
10’ KOE/MJ1 TaKTOKOKKOB, 4TO NPUMEPHO B MHJUIMOH pa3 GoJblue, YeM UCXOJ-
HOe cojiepkanne JakTobaipun. JIakTOKOKKH pa3MHOXKAIOTCA BO BpPeMA BhIpa-
60TKM M B NepBble IHU CO3PEBAHUI CLIpA, AOCTHIAs MakcuMyma B 5S—10-cyTouy-
HBIX ChIpax, paBHOro nmpumepHo 2-10° KOE/T, T. €. KONHYECTBO HX KIETOK 0
OTHOLICHMIO K HCXOJJHOMY KOJIMYECTBY B CMECH Bo3pacrtaeT npumepHo B 200 pas.
[TapannensHo ¢ HUMHM pasMHOXaloTcs Jaktobauumibl. IIpu oauHakoBoOi UH-
TEHCHBHOCTH Pa3sMHOXKEHMS JIAKTOKOKKOB M JIAKTOOQNMJLI B ChIpe COAEpKa-
HHe JTaKTObAalMILI TOXKE JOJDKHO YBEIUYMThCA NpuMepHo B 200 pa3 u cocra-
suth mpumepro 2:10° KOE/r. Ha caMoM jJene IpH HOPMAaNbHOM pPa3BHTHH
MHKPOGHOJIOrHYECKUX 1POLIECCOB B MEJIKMX ChIpaxX colepkKaHHe TaKTo0aLuLT
B CBIpe cocTaBiAeT He MeHee 2-10° KOE/T, T. e. oTHOWeHHeE MEXAY JTaKTOKOK-
KAMH U JAKTOOALM/UIaMH B CHIPE B MEPHOA MX MAKCHMAJIbHOTO COAEPKAHHSA
CTaHOBHTCA paBHbIM mpumepHo 1000:1, T. e. OHO YMEHBIUMIOCH MO CpaBHe-
HHIO C MCXOAHBIM npumepHo B 1000 pa3 [784, 1308]. 31o roBopHT 0 TOM, 4TO
B MEJKHX CBHIpax YCIOBHA MUl POCTa NakToOalpLl noiaepuBaloTca Gonee
NPOJOIKHTENBHOE BPEMA, YEM JULA JTAKTOKOKKOB.

IIpekpallieHHe yBEIHYEHNA COAEPKAHMA IKHIHECTIOCOOHBIX KIIETOK JIaK-
TOKOKKOB B ChIpe OOLIYHO COBNAJAeT C H3YE3HOBEHUEM JIAKTO3b! B ChIPE HIH
NPOHCXOJMT HEMHOTO PAHBILE 3TOrO MOMEHTA. OTHAKO HCTOLIEHHE JIAKTO3bI
HE €IHHCTBCHHas NPHYMHA NPEKPAIEHHA HAKOIUIEHHA >KH3HECIOCOOHBIX
KIETOK IAKTOKOKKOB B CBIPE, OCKOJIbKY B IKCTPAKTaX TPEXMECAYHOrO ChIpa,
000raleHHbIX JaKTO30/ K APO3OKEBBIM IKCTPAKTOM, UX POCT HE BO3HOGHOB-
merca [695). Cxopee Bcero pocT JIaKTOKOKKOB B ChIpax HpPEKpalLaeTcsd B
pe3ynbTaTe€ BO3JNCHCTBHA KOMILUIEKCa HeONarompHATHHIX (pakTopoB, 0 ueM
cKa3aHo B pa3a. 3.2.4.

C npexpalilileHHEM YBeNnUYEHHA COAepxkKaHHs OGHOMACCHl JIAKTOKOKKOB
33KaHYMBAETCA JIAKTOKOKKOBasA (paza MOJOYHOKHMCIIOro OpOXKEHHS B ChIpE, HO
npozoipkaetcs (asa pasBUTHA MOJIOMHOKHUCIBIX nanoyex [1445]. MutepecHo,
4TO ABYX(pa3HOCTh XapaKTEpHA M IJIA CIOHTaHHOTO MOJIOYHOKHCIIOIrO IIpo-
uecca B CHIPOM MOJIOKe H cuioce. OHa NpUUHHA NPOJOIKEHHA POCTa JlaK-
T00aLMILT B ChIpe NOCE NPEKPAIICHHA POCTa IAKTOKOKKOB MOHATHA — 3TO HX
fonee BrICOKas KHCIOTOYCTOHYHBOCTL. BeTaeT Bonpoc 06 UcTouHUMKaX IHED-
T 1ia ux pocta. Ha aToT Bompoc orBeyaeT HOBO3enaHAcKui ydenslii Tho-
mas [1086]. B nepuoa MakcuMymMa B MEJKMX CHIpaX HaCYMTHIBAETCA
(2-3)-10° KOE/r 1aKTOKOKKOB, 4TO 3KBUBAJIEHTHO 1-3 Mr cyxoro Beca Oak-
Tepui/r. Ilon peficTBHeM COOCTBEHHBIX 3H3MMOB KIETKH NaKTOKOKKOB IO-
CTENEHHO JM3HPYIOTCA. B MOAENBHBIX YC/IOBUAX, HMMUTHPYIOLIUX YCIOBUA B
CeIpe, JaKTOGALM/LIN M NEAUOKOKKH HCHOJB3YIOT NPOAYKThI aBTOMM3A Kile-
TOK MHKpPO()IIOpbI 3aKBACOK B Ka4€CTBE HCTOYHHKOB JHEPTHUH.

Bo3MOXHBI M APYTHE UCTOUHHKH JHEPTHH, B YACTHOCTH JIAKTATBI, KOAUYe-
CTBO KOTOPBIX B ChIPaX CHKXKAETCA K KOHLy co3peBanus. Lbc. plantarum niocne
MIMTELHOTO KyJAbTHBUPOBAHMS B CPEE C INIIOKO30H MOXKeET TpaHC(HOPMHUPOBATh
NaKTaTel B ALETaThl B NPHCYTCTBUH O;, HO HET JOKA3aTENBCTB, YTO OHH MOTYT
310 fienats B ceipax [760]. Conepxanue JAKTATOB B MEJIKMX CbIpax B KOHLE CO-
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3peBaHMs BCErAa HIDKE, YeM B [IEPHOA MAaKCUMYMa, AaXKe IPH OTCYTCTBUMM HX
(epMeHTALMH IIPOIINOHOBOKKCIIBIMH M MaCIAHOKHCIBLIMU 6aKTepHAMH.

Mabbitt & Zielinska (1956) cuuraior, 4TO AaXe B 3pEAbIX ChIpax CO-
XpaHAIOTCA HeOOoNbUIME KOMMYECTBA JIaKTO3bl M rajaxkro3nl (oxosio 0,15%),
KOTOpbl€ He MOT'YT ObITh BBIABJICHbI 0ObluHbIMM MeToAdaMH [331]. Ilo Ilep-
¢uibeBy U PoroBy, pasBHTHE NaKTOKOKKOB JIMMUTHPYETCS [IPH COACPKAHUH
B cpese MeHbuie 0,3% JiakTO3Bl M YBEAMYEHUH KOHLCHTPALMM JIaKTaTOB
6ousiie 2% [1581]. ['anakro3a B MENKHX Chlpax, KaK MPOAYKT IMApPOJH3a
JIaKTO3bl TEPMOQUILHBIM CTPENTOKOKKOM, KOTOPHIH Pa3sMHOXAETCAs B 3THX
coipax Bo Bpems Il HarpeBaHMs U MPECCOBaHUA, BCETAA MOMKET [PUCYTCTBO-
Batb. KoauuecTBo TepMOQUIBHbIX CTPEIITOKOKKOB B MEJKHX Cbipax Bapbu-
pYeT, 0COOEHHO B 3aBHCUMOCTH OT COOJIIOA€HHS NPABUWII IKCILTYaTaLlMH [ac-
TEPU3ALKOHHBIX YCTAHOBOK. B ChIpax M3 ChIPOro MOJIOKa ranaxkrosa 3abpo-
JWIa Ha 25-¢ CYTKM, U3 MacTEpH30BaHHOro MoJoka — Ha 53 [971]. Dro moka-
3blBAET, YTO TallakTo3y B ChIpax cOpaKMBaeT HE3aKBAacCOYHas MMKpodJopa.
TokazaTenbHO, YTO U3 TBEPABIX, MATKUX U MOJYMATKHX ChIpOB OBLIH BblIe-
JieHsl B OCHOBHOM Lbc. plantarum u Lbc. casei subsp. casei, X0TA IITaMMBI
0C/IeIHETO TIOABUIA WM He COPaXKHBAIOT, MM MELICHHO COPaXXHBAIOT Jlak-
TO3Y, HO aKTHBHO cOpakuBaloT ranaxkrosy [774, 901].

IMpexpaiaerca pocT Me3o(UIBHbIX JAKTOGALMILT B ChIPE NOCHIE MCTIONB30-
BaHHMs JOCTYNHBIX HCTOUHHKOB JHEPTHH, TaK KaK MpH A00aBleHUH B SKCTPAKTh!
TPEXMECAYHOTO ChIPa NaKTO3b1 pocT B HUX Lbc. casei Bo3oGHoBnsca [695].

Ha puc 3.7 noxasano passurne Me3oduibHbIX nakrobauwin B Koct-
poMckoM M PoccuiickoM chipax co crenualbHbIM BHECEHUEM U Ge3 BHECEHH-
UA B CMeCh AN UX BbipaboTku 3THX Mukpoopranusmos [1308]. B xpussix,
XapaxkTepU3yIOLIUX HU3MEHEeHHe CONEPKaHUA Me30(QWIBHBIX JlakTobalMin B
ceipax 6e3 BHeceHMA B cMech (IaKTOOALMILIBI B 3THX ChIPaxX NPEACTABIICHbI
«AHKMMH» LITAMMAaMH), €CTh IEPerubbl, OOBIYHO OTpaKAIOIHE BPEMEHHYIO
OCTaHOBKY pa3MHOXEHHS KyAbTYP NpH Nepexojie Ha APYroi HCTOUYHMK 3Hep-
run. [lo BpeMeHH OHM COBNAJAIOT C M3YE3HOBEHHEM B Chipax jakTo3bl. [lo-
CKOIIBKY B Chipax 3TOTO BO3pacTa aBTONM3 MUKPO(]IOpHI 3aKBACOK €ILE He-
3HaUUTENEH, TAKTOGALWLILL B 3TOT MOMEHT, OYEBUIHO, MEPEXOAAT OT cOpa-
XUBAHHA NIAKTO3bI K COpaxXuBaHHIO ranaktoswl. Lbc. casei u Lbc. plantarum
cOpaXXMBalOT ranakTo3y, TOTAa KaK CKOPOCTb POCTa JIAKTOKOKKOB PE3KO
CHUXKAETCA NPH coaepxaHuy B cpeae MeHee 30 MM ranakro3sl. Conepranue
ranaxrossl B MeNKUX Chlpax KoyieGnerca B 3aBUCHMOCTH OT HHTEHCHBHOCTH
Pa3sMHOXEHHs TepMO(HILHOTO CTPENTOKOKKA. B ChIpax ¢ BLICOKHMH TEMIIE-
parypamu Il HarpeBaHus Me3ogunbHBIE JIAKTOGAUMWLILI MOTYT ObITh Jy4Ile
obecneueHp! UCTOUHHKaMA DHEPIHH, YEM B MEJIKHX Chlpax. D10 0byciopne-
HO Gonblueii HHTEHCHBHOCTBIO Pa3MHOMXCEHHSA B HUX TEPMO(HILHOTO CTpen-
TOKOKKa, HeCIOCOGHOCThIO MHKPO(IOPH! 3aKBACOK COPOAMTH BCIO JIAKTO3Y
H3-3a rubenH NaKTOKOKKOB BO BpeMs II HarpeBanus u cimukoM ObICTporo
OCTHIBaHUS CHIPHOH Macchl IO TEMIIEPATYPhl HHKE MUHMMAIBHONA IDaHHUIbI
Ui pocta TepmodunsHoit Mukpodtopsl. 1o ocobeHHo kacaercs CoBeTcKo-
ro chipa, UMEIOLIEro MEHBILIHE pa3Mepbl ronoBkH U Gonee KOPOTKHH Cpok
NPECCOBaHN, YEM APYFHe NPEACTaBUTENH CHIPOB 3TOro Kiacca [1315].
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Ieperu6 xpuBoit M3MEHEHHUA comepiKaHma JiakToOauumLt B Poccuiickom
Chlpe Havaiucs paHslie, yeM B KOCTPOMCKOM, YTO MOXET GbITh 00YCIOBIEHO
Gonee 6pICTPEIM COpaxkMBaHHEM JIakTO3bl B Poccuiickom chipe.

M3-3a HH3KOTO HUCXOJHOTO KOJIMYECTBA M CPABHHUTENbHO HeOOMNBILOWH CKO-
POCTH pa3MHOXKEHHS B MOJIOKE M Chipax Haubosjiee MHTEHCMBHOE HaKOIUICHHME
6HoMacchl JIakTOOaLIULT MPOMCXOAMT BO BTOPOli MOJIOBUHE CO3pEBaHMA, KOrAa
CONlb Y€ NMPOHHKIA B IIy6uHy ronoBku ceipa. IIpu coaepxannu B ceipax 2%
comu ¥ 40% Bnaru, coxepiaHue COMM B BOAHOMH (ha3e Chpa COCTABIAET OKONO
4,8%. 1lltaMMbl Me30(MIBHBIX JAKTOOALUAIUL, CIOCOOHBIE Pa3MHOMATLCA [PU
BLICOKMX KOHLIEHTPALIMAX COJIH, LIMPOKO PacnpOCTPaHEeHb! B IPHPOAE, B YACTHO-
CTH, OHH SBJIOTCA MOCTOAHHBIMH OOGHTaTe/IMH CONIWILHEIX OacceiiHos [463].
Ouu pactyT B Monoke ¢ 9-12% comn [276]. Iltammel Me30HIBHBIX 1aKTOO2-
IIJLT, BHIIEICHHBIE M3 CBIPOB, pociH B cpenax ¢ 12% coiwm (Smith & Gunnin-
gamham, 1962) [1422]. CnenoBaTensHO, KOHUEHTPALMA COIA B ChIpaX HE ABIAET-
¢ MpENATCTBHEM U1 POCTa Me30(wibHbIX NakTobauwul. Clemgyer OTMETUTS,
YTO NPH KOHLIEHTpaLwu B cpene 2, 4 u 6% NaCl poct 103 wrammos Lbc. plan-
tarum B cpeHeM 3aMeurics Ha 35, 59 u 74% coorserctBenHo [1253]. Tonsko
HEKOTOpbIe rraMMbl Lbe. brevis MOTyT pacT B cpeaax ¢ 6,5% conu.

Ilpy HOpMAanbHOM pa3BHTHM MHKPOOUOJIOrHYECKMX MPOLECCOB Mac-
urrabpl pa3sMHOXKEHUA NaKTOGALM/IT B MEJIKMX Chlpax, BHIPaGaTHIBaeMBbIX Ha
JAKTOKOKKOBBIX 3aKBACKAX, HEBENMKH: 10 TOJIZHJCKUM CTAHABpTaM B Chi-
pax 2-HeJIENILHOTO BO3PAcTa AOKHO ObITh He Gonee 2-10° KOE/mn naxto6a-
uunn [784]. IlpumepHo Takoii MX ypoBeHb HaONIOAAETCA B OTEUECTBEHHBIX
Chipax MpY HOPMAaJBHOM Pa3BUTHH MOJIOYHOKHcOTO Opoxkerus [1308]. Ilo-
JOKEHHE MOXET M3MEHMUTHCA NPH CHWKEHHH aKTHBHOCTH JIAKTOKOKKOBOJ
MuKpodiophl 3aKBacok. B 3ToM ciryuae Gonbluas 103a NaKTO3bl AOCTAHETCA
Me30(QHNBHBIM JIAKTOOAUHIIIAM H MaKCHMAIbHLIH BBIXOA X GHOMACCH MO-
KET BO3PACTH 10 HEcKoubkuX coted munnnoHoB KOE/r. Conepxanue Jlak-
106amwut B ceipe Uemtep B nepuoa MakcHmyma koneGnercs ot 3-10° o
9-10° KOE/r [600].
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MesoduabHbie J1akTo0alLIEL AKTHBHO Pa3sMHOMKAIOTCA U B KPYITHBIX
coipax. B Cose'rcxom CHIpE MPOMBILUICHHBIX BbIPabOTOK IOCHE IPECCOBAHUA
X 6510 2:10° KOE/r, B Teuenne 20-CyTOMHOI BBIIEPHKKH ChIPOB NIpH 10-12°C
KOJIMYECTBO ME30(MIBHbIX JaKToGauu1 yeanamwiocs ao 2-10” KOE/r, nocne
25-cyTo'-1Hou BBIIEPKKU B TeIUloi kamepe npu 22-24° C oHO BO3pOCIIO OO
8,4-10", 3aTeM BO BpeMs cospeBanus chipoB npu 10-12° C KOIUHECTBO KH3HE-
CMOCOOHBIX KIETOK Me30(QMILHBIX JIAKTOOALM [IOCTENEHHO CHIKAJIOCh H B
90-cyTo4HBIX ChIpax cocTaBwio 5.9- 10’ KOE/r {1315]. MaxcumaisHoe co-
JepxKHUE Me30(QHIbHBIX NPEBHICHIO MAKCUMANBHOE COAEPKAHHE TEPMOQHIIL-
HbIX naxtrobamwui B 1,22 pasa. 13 DMMEHTaJIbCKOTO Chipd, BHIpabOTAHHOTO Ha
TpeX ChIPOAENbHBIX 3aBojaxX, ObuI0 BhlAENcHO 609 HITaMMOB JaKTOOALIKILI, U3
KoTophix 68,31% Obus Me30(MILHBIMU roMo¢epMEeHTATUBHLIMH BHIAMH,
19.21% tepmodunbueiMu U 9,03% rerepodepmeHTaTHBHBIMH Bupamu [1].
Jlio6onbITHO, YTO B HTanbgHCKOM chipe IlexopuHo, BblpabGaThiBacMoM NpH
Temneparype 1l HarpeBanns 45—48° C Ha ecTecTBEeHHbIX (CHIBOPOTOYHBIX) 33-
KBACKax, yxe Ha paHHUX CTaJHiX CO3PEBaHUA W3 JaKToOalLWUI npeobnajaor
Lbc. casei u Lbc. plantarum [226). Lbc. casei npeobnanana B ceipe [Tapmesan
BO Bpems co3peBanus [1093]. Ilpu ucnbITaHUHA 3aKBacCOK Pa3IM4HOTO BHAOBO-
ro coctaBa Js Bbipabotku ceipa Pac (Eruner) co cpenueit Temneparypoit 11
HarpeBanns (44° C), no coaepxanuio Bnark (30-34%) 6nu3koMy K TEPOHHLIM
ChipaM, JIy4IIHe pe3yibTaThl Aana komOuuauua Lbc. casei ¢ Gonrapckoii ma-
JIOYKO# HIH 3aKBacko# Juis iiorypra [718).

B cuipe Pokdop MesodunbHble nakTobaumLIsl cocTaBiaoT ot 1/3 no
1/8 obwero xonuyecTBa GaKTEpHi: O MOCOJKKM B HEM Pa3MHOXaICA B OC-
HOBHOM Lbc. casei, nocne nocosku — mrammsl Lbc. plantarum, cnoco6ubie
pactu B cpepax c 6onee uem 10% conm [237].

B chipe KaukaBan, BbipaGaTeiBaeMOM C uejiepu3aLHeit H IU1aBIeHUEM
CBIPHOi Macchl, B TPEXMECSYHOM BO3PACTE COAEPXKaHME ME30(MIbHBIX JaK-
Tobawwun 6s110 B 10-1000 pa3 Beile, 4eM coaepKaHHe JIAKTOKOKKOB [1657].
H3 Hero Obuto BBLAENEHO M HUAeHTH(HUMpoBaHO 439 KynbTyp naktobaxre-
puii, u3 koropbix 89,1% ObliM romMoQepMEHTATHBHBIMU ME30(WILHLIMH
nakrobauuinamu [1584].

U3 ucnaxckoro TBepaoro ceipa ¢ HU3Koi Temneparypoit II HarpeBanua u3
OBE4YbEro MOJIOKAa MaHJero Ha pasHbiX CTaMAX CO3PEBaHUA BhIAEIEHO 296 wiTaM-
MOB faxToGaluuLt, u3 koTopsix 134 (45,3%) unenmduurposaHo kak Lbc. casei,
148 (50%) — xax Lbc. plantarum, 5 (1,7 %) — xak Lbc. brevis [774].

Takum o6pa3oM, H B MEJIKMX, 4 B KPYNHBIX CBIYYXHBIX ChbIpax HMEIOTCA
HHIUK At Me30¢HIBHBIX JlakTobaimut. [IpeobnanaiomiuMy BUAaMH Me300UIb-
HbIX JIAKTOOALMILT B MEJIKUX chipax sBastorca Lbc. casei u Lbe. plantarum, no-
CTOAHHO BCTPEYAIOTCA B HHX IMpPEICTABUTEIN IeTepodepMEHTATHBHOIO BHJA
Lbc. brevis, Ho B 3HaYUTEJILHO MEHBLUKX KoaHuecTBax [331, 1010].

Ponb 6 menxux cetpax. Ilo xonuyecTBy 6Momacchl JaKToOaLMILIB! 3aHH-
MaloT B MENKHX ChIPaX BTOPOE MECTO IOCJIE JIAKTOKOKKOB. Pe30HHO mosnarat,
YTO OHH JIOJDKHBI OKa3bIBaTh CYILECTBEHHOE BIMSHUE HA OpPraHONENTHYECKHE
noka3sareu chlpoB. BripaGoTky chipoB ¢ HH3KO# Temneparypo# Il HarpesaHus
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1 Yeziepa B acenTHYECKOil BaHHE B OONBIUHHCTBE CIIy4aeB [10Ka3a/iy, Y10 Jax-
TOOALMILIB! P BHECEHHH B 3aKBACKY BMECTE C JIAKTOKOKKAMHU [10JI0XKUTEILHO-
TO BIMSHUS HA Ka4eCTBO Chipa He okasbiBasH [331, 562, 878]. bonee Toro, onu
HHOTZIA YXYMIUATH OPraHOJISITHYECKHE IoKasarenu cwipa. Mcxoms u3 srtoro,
4BTOPBI 3THX OIBITOB HE PEKOMEHJYIOT BKJIIOYATh Me30(WIbHbIE NaKTO0aLI-
JEl B 3AKBACKH JUIA BbIpAaGOTKM ChIPOB C HH3KUMH TeMmnepatypamu Il narpesa-
HHA, XOTA ChIpPhI, BLIpabaThiBacMble B OTKPLITO BaHHE, B KOTOPBIX BCErAa eCTh
«IMKHME» UITAMMBI JIaKTOOALWILI, KaK NpaBwio, GbICTpee CO3peBaloT U MMEIOT
Gonee BoIpaXKEHHBII BKYC, 4EM CBIPBI, BHIpabaThIBaeMBbIe B aCEIITHHECKOH BaHHE
C Y4acTHEM TOJILKO JIaKTOKOKKOB [331, 712, 879]. HeonHo3HayHLI U pe3ysTa-
THl SKCHEPHMEHTOB 110 BbIPaGOTKE CHIPOB B acENITUYECKOit BaHHe. B onsitax
HPNAHACKHX YYeHbIX C BbIPabOTKOI ChHIPOB B aCENTHYECKOIH BaHHE BHECEHUE B
MOJIOKO CeyuanbHO omoOPaHHbIX WMAMMO8 IAKMObAYWLl YBETUIWIO COAep-
*aHHE MONOYHOKHCIBIX NAJOYEK B CHIPE [0 CPABHEHUIO C KOHTpOJIEM (ChIpHI,
BbipabaThbiBaEMbIE TONBKO C YUaCTHEM JaKTOKOKKOB) Ha 3—5 HOPAAKOB U cAeNa-
710 BKyC cblpa OoJiee mpreMaeMsIM Ui notpeGurens [712).

TTo-BHAMMOMY, BEIBOZIbI GOJIBILIMHCTBA aBTOPOB IO 3KCIIEPUMEHTAM C Bbl-
paboTKaMu CBIDOB B ACENTHYECKON BaHHE OTHOCHTEILHO PO Me30(HIBHBIX
NaxTo6aILT B MEJIKMX ChIpax TpeOyIoT KOPPEKTHPOBKHU C YHETOM Pe3y/ibTaToB
HCCIIEIOBAHMI CBIPOB, BbIpabaThiBaeMbIX B OOBIYHON BaHHE W IPOU3BOACTBEH-
HBIX ycnoBHAX. IMEI0TCS TeopeTuyeckue NPeAnoChUIKH M JKCIIEPHMEHTANBHEBIE
JOK23aTENECTBA BAXKHOH POSIH ME30(HWILHLIX JIAKTOGALWLI B CHLIpaX.

Bprimme noka3saHo, 4To JJAKTOKOKKHM HE MOT'YT JAOCTaTo4HO GricTpo cOpo-
IMTH BCE YIVIEBObI B Chipe. Me3o¢umbHble TakTOGALMLILI COPaXUBAIOT Y-
NEBOJIBI, OCTAIOMIMECS MOC/IE OKOHYAHUA Pa3MHOMXEHHS JIAKTOKOKKOB, H TEM
CaMBIM JIMIUAIOT TEXHHYECKH BPEIHYIO M MaTOTEHHYIO MHKpOGUIOpy 3Hepre-
THYECKHX MCTOYHHMKOB. [IpuMepaMu TeXHUYECKH BpenHOH MHKpO(IOpH AB-
nsotca rerepodepmenTaTuBHble nakrobauwisl (Lbe. brevis, Lbc. buchneri,
Lbc. fermentum), cnocoGHble BBI3BaTh B ChIpax OpoKeHsli, APORIKEBOMH NPUB-
KYChl H 00pa30BbIBATh TOKCHYHBIE AMHHBI IIPH JUIMTEIILHOM CO3PEBAHHM HIIM
xpanenuu ceipos [331, 1010, 1051]. [Ipu BeipaGoTke ChIPOB B acentTHYECKOM
BAaHHE 3Ta MOJIOKMTEJILHAA POJIb NaKTOGALWII HE pealn3yeTcs U3-3a OTCYT-
CTBHA B CBIPE NOCTOPOHHEH MUKPOQIIOPLI.

CIHUIIKOM BBICOKas CKOPOCTb KHCIOTOOOPa3oBaHUs B ChIpax, Bhipaba-
ThIBAEMBIX H2 KOMOMHHPOBAHHBIX 3aKBackax (JIAKTOKOKKH + JIaKTOGaLKILIbD),
ABISETCA ORHMM M3 MPEITCTBMH IUMPOKOrO IpPHUMEHEHMs ME30(HIIbHBIX
naxrobauunn B ceipoaenuu. OpHako, eie Gonpiumit ywepO ceipoaenuio
NPMHOCHT HEJOCTATOYHAsA CKOPOCTb MOJIOYHOKHCIOrO OpOXKEHHsS BO BpeMs
BLpaboOTKH CBIPOB, YTO MOKET ObITh 00ycC/IOBIEHO AelicTBUeM GaxTepuoda-
T0B, HH3KHM Ka4€CTBOM MOJIOKA, HEPEAKO Habnr0aaeMbIM BECHOIA.

MesodwibHble roMo)epMeHTaTHBHbIE JAKTOOALMWLIBE! HEYYBCTBUTENBHEL K
baxrepuoaraM NaKTOKOKKOB, CTUMYJIMPYIOT Pa3BUTHE JIAKTOKOKKOB B COBMeE-
CTHBIX KYJBTYpax, [I03TOMY BKJIIOYEHHE B 3aKBACKY CNELMAILHO OTOOPaHHBIX
WTaMMOB ME30(HIBHBIX JIAKTOOALMILI, 3aBEAOMO HE OOpa3yIOLUX MOPOKH B
CBIPax, MOXET B OMPEAC/IEHHOH CTENEHH MOBBICUTH CTabHIBHOCTH MOJIOYHOKHMC-
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noro GpoxxeHuA npu BoipaboTKe ChIpa, KOTOpas ABIAETCS HEOOXOIMMBIM YCI0-
BHEM [OJIyYEHUA CHIPDOB BBICOKOrO KauecTBa. B acenTuyeckd BbIpabGOTaHHBIX
ChIPax 3Ta pollb NaKTOOALWLI TAKKE HE MPOABNIAETCA M3-3a OTCYTCTBHA (ara.

Yem ObicTpee GymeT cOpoxeHa B Chipe JIAKTO3a, TEM MEHBIIE LIAHCOB Y
TEXHHYECKH BPEHON U MaTOreHHOH MHKPO(IOPH! Pa3MHOXHTHCA O OMACHO-
IO JUIA Ka4yecTBa Chipa ypoBHsA. B ceipax Tuna Poccuiickuit it yckopeHus
MOJIOYHOKHCIIOro OpoXeHHA YyBelIHYeHa MPONOSDKHTENLHOCTb TPECCOBAHUA C
TaKUM pac4yeToM, YTobbl rocie npeccoBanua ero pH Obu1 Ha yposse 5,1-5,25
(BO BpeMs IIPECCOBaHMA CblP OCTHIBAET MeEIUIEHHEE, YEM BO BpeMs IOCOJKH,
410 00ycIoB/INBaeT Gosiee ANHUTENbHOE COXPAHEHHE HA BLICOKOM YPOBHE CKO-
POCTH MOJIOYHOKHUCJIONO 6poskeHus). 3TOT IIPHMEM MOBBIILIACT CTOMKOCTh Chipa
[0 OTHOLUCHHIO K BPERHOH MMKpOQJIOpe TONLKO NMpPH YCIOBUM HOPMAJILHOIO
Pa3MHOXKEHHA MHKPOGIIOPb! 3aKBaCOK BO BpeMA IIpeccoBanus chipa. IIpu Hu3-
KO# aKTMBHOCTH MOJIOYHOKHCIOIO MPOLECCa CTOMKOCTh K BPEAHOH MHKpO-
¢0pe ChIPOB C NPOXOIDKMTENLHBIM IIPECCOBAHUEM HIDKE, YEM CBHIPOB C 00bIY-
HOM NPOJ0JDKHTENBHOCTBIO IIPECCOBAHMA, [IOCKOJBKY 60/1e€ MEUICHHOE OCThI-
BaHHME ChIPHOH Macchl BO BPEMA IIPECCOBAHMA [IPH HEAKTHBHOM MOJIOYHOKHMC-
JIOM MpOLiECCE YCKOPAET Pa3MHOKECHUE HEXENaTeNbHO MUKPOGIIOPLL.

U3syyeHo BiIMsAHME BHECEHHA B MOJIOKO, Hapady C JIAKTOKOKKOBOH 3a-
kBackoil, 1% 3aksacku Lbc. plantarum wiu 0,04 % 3axsacku Lbc. acido-
philus Ha cxopocTs MoJiouyHOkUcOro 6poxenns u passutie BI'KII B Poc-
cuiickoM caipe [1319]. Ecnu B KOHTPOJBHBIX ChIpax, BblpabaTbIBAEMBIX C
JIAKTOKOKKOBO#H 3akBackoid, pH Bo Bpemsa npeccoBaHUS CHMXKAICA A0 3aJaH-
HOTo YpOBHS 32 6—7 4, TO B OINBITHBIX CHIPaX C BKJIKOYECHHEM B COCTaB 3aKBa-
cku Lbc. plantarum pis atoro tpeGosanock 4-5 4, B ChIpax € BKIIOYECHHEM B
3akBacky Lbc. acidophilus — 3—4 4. Binanue BHIOBOro cocraBa 3aKBacKH Ha
passutHe B Poccuitckom cbipe BI'KII noxazano Ha puc. 3.8 [1319].
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Puc. 3.8. Bauanue 6udoeozo cocmaea 3axeacku Ha pasgumue baxmepuil
2pynnuol kuweunou nanouxu (BI'KII) 8 Poccutickom coipe (1 ~ neped
npeccoeanuem; Il — yepes 2 4 npeccosanus; Il — nocae oxonvanus
npeccoeanus (npeccoeanue 3akanyusanu npu chuxcenuu pH ceipa
00 5,3). 1, 3 u 5 — eecennee monoxo, 2, 4 u 6 — nemuee monoxo. 1, 2 -
3axeacka raxkmokokkoea; 3, 4 — nakmoxokku + Lbc. plantarum; 5,
6 — rakmoxokku + Lbc. acidophilus) [1319]
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Kom6unmnpoBaHHblil Gaknpenapar JakTOKOKKOB U CIELHAILHO NOXOO-
palHBIX wiTaMMoB Lbc. plantarum 6bi1 ucnionb3oBaH ana Beipabotku Poccnii-
CKOr'O ChIpa Ha HECKOJIBKMX Cbip3aBoAax BecHoii [1562]. B xauecTBe koHTpOIA
BoIpabaThlBaJIM ChIP Ha TO¥ JKE JIAKTOKOKKOBO# 3akBacke, Ho 6e3 nobasienus
Lbc. plantarum. XapaxrepycTHKa ONbITHOH M KOHTPOJIBHBIX 3aKBAaCOK IPHBE-
JeHa B Tabn. 3.19. 3akBacka ¢ sakrobalMUIaMy HMesa Goiee BLICOKYIO KHUCTIO-
T006pa3yIoL1yl0 aKTHBHOCTh M CKOPOCTh HaKOILIEHHA. GHOMACCHI, YTO OTpa3u-
Joch Ha Npolecce BbIPaOOTKH ChIpa: MPHPOCT KUCIOTHOCTH ChIBOPOTKH B
ONILITHBIX ChIpax ObLI Bhlllle, YeM B KOHTPOJBHBIX, Ha 1,7° T, conepxanue Bia-
rd 1 pH mocne npeccoBaHns B KOHTPOJBHLIX H OIBITHBIX ChIPaX PaBHAJIHCH
COOTBETCTBEHHO 46 M 44.8; 54 n 5,25. Taxum obGpa3om, BBeieHHE B COCTaB
NPOM3BOICTBEHHOM 3aKkBacku Lbc. plantarum no3Bonuno HOpMann3o0BaTh TEX-
HOJIOTHYECKHH npoliecc H BbIpabotats PoccHiicKHi ChIp U3 BECEHHEro MOJIOKA
C ONTUMAIBHBIMH COJCPXAHHMEM BJarM M KMCIOTHOCTHIO. OOwas oueHxa
ONBLITHBIX ChIpOB ObuIa B cpeareM Ha 1,7 Gaua Bblile, YEM KOHTPONBHBIX, B T. 4.
Ha 1,2 Gasina 3a BKyc 4 3amax u Ha 0,5 6ajuta 32 KOHCHCTEHLMIO.

3.19. Xapaxmepucmuxa npouzsodcmeennnix 3aKeacox (cpeonue oannsie)

T Kucnornocts, | Inauernna + ane- | CO;, noausitue | Kon-so 6axre-
MM 3aKBACKH o .

T TOMN, YCJI. efl. cryctka, Mm | puii, KOE/Mmn
JIaKTOKOKKH 90,7 10,0 16,3 1000
Jlakokor 1 95.1 109 237 1500
JaKTOGAMNIIEL

Bseaenue B 3akBacku nocratouHo Gonsumx komuuects Lbe. plantarum
Ans CTabMIIM3AIMH CKOPOCTH MOJIOUHOKHCIIOTO MPOLECCa MOXKHO PEKOMEHIIO-
BaTh JUIS NPOM3BOJACTBA ChIPOB C HOBBILIEHHLIM YPOBHEM MOJIOYHOKHCIOIO
OposxeHus, MU KOTOPBIX XapakTepeH Oonee KUCIbIH BKYC U crelu(uuHbie
CTPYKTypa (OTCYTCTBHE IPaBHILHOTO PHCYHKa) M KOHCUCTEHUMA. B ombrTax
Lee et al. ucniosib3oBane HEKOTOPHIX WTaMMOB Lbc. casei, Hapsaay ¢ 0ObI4HO
3aKBAacKOH, o3BoJIHIO BhIpaboTaTth cblp Yeanep Bbicokoro kauectsa [631].

[Ipeobnananue Me3opuiIbHLIX JlakToOawwil B chipax THna Kaukasain
MOXKHO OOBACHMTb FHGENBIO CTPENTOKOKKOB BO BpeMsi IUIABJEHHUA CHIPHOMN
MacCEl H HECMOCOGHOCTBIO TEPMOGDMIBHBIX JIAKTOOALMILT Pa3MHOXKATHCA IPH
TeMneparypax cospeBanus KaukaBana. Takum o6pa3oM, B cbipax Tuna Kau-
KaBall Me30(HbHbIE TAKTOOAUMILIB HEOOXOAUMBI JUIA BBUIOIHERNA OAHOIM U3
IMaBHBIX (PYHKLMIH MOJOYHOKMCIIBIX GakTepuii B chipax — cOpaXxuBaHus yrine-
BOI0B. JTO OTHOCHTCSL M K PACcCOJIbHBIM ChIpaM, B KOTOPhIX [IPH HMCIOJIb30Ba-
HHH TOJIBKO JIAKTOKOKKOBO#1 3aKBACKH YTJIEBObl 0OHApYKUBAIOTCA BILIOTh A0
100-cyroynoro sospacta [1597]. YMeCTHO HaNOMHUTH, YTO NPH HAIMYHH
YIeBOAOB CTa()MIOKOKKH MOTYT Pa3MHOXKATHCA B aHA3POOHBIX YCIIOBUAX f1pU
KOHUCHTPALUAX CONH, XapaKTEPHBIX JUIA PacCONbHBIX ChIpoB. Ilpu BLIpaboTKe
PacCOAbLHBIX ChIPOB C 3aKBACKAMH, COIEPXKAILMMH CONEYCTOHYMBBIE LITAMMBI
JIAKTOKOKKOB M Lbc. casei, yBenM4WINCh CKOPOCTH COpaXHBaHMA JIAKTO3BI,
LMTPaTOB H NPOTEOJH3a H NOBLICHIOCH Ka4eCTBO ChipoB [1097].
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MHorue aBTophl OTMEYAIOT YCKOPEHUE CO3PEBAaHMA, CMAYEHHE KOHCH-
CTEHLMH, YMEHbLIEHHE FOPEYH B CHIPax Moi AeicTBHEM roMo)epMEHTaTHUB-
HBIX Me30(WIBHBIX MOJIOYHOKHCIBIX nanoyek (284, 331, 1099]. 3to moxer
OLITh CBA3aHO C OCOOEHHOCTAMM HX IPOTEOJIMTHYECKOH CHCTEMBI, XapaKTe-
pu3yeMoii HEBBICOKO# CKOPOCTHIO PAaCIIEIVICHHs Ka3euHa, HO BLICOKOH aMH-
sornenTuaasHoit akruBHocThlo. Ilepenoc dparmenra JJHK, xomupyromero
AMMHOIIETHAA3HYIO aKTUBHOCTS JlakToOauumn, B Le. lactis subsp. cremoris u
[IPUMEHEHME MONYYEHHOrO pelMNHeHTa At BelpaGoTku ceipa B 1000 pas
YBENUYUIO aMHHONENTHAA3HYI0 aKkTHBHOCTH B YUennepe, HO He YCKOPHJIO
tdopmuposanue ceipHoro Bkyca [173]. Oanako B ceipax, BHIpabOTaHHBIX €
MOJy4€HHBIMH TparchOpMaHTaMH, He GbuI0 ropeyH, HabmoaaeMoOH B Chipax
C POAUTENECKHM LITAMMOM JIaKTOKOKKOB.

B onHoit U3 nepBrIx cepuii BoipaboTok Ueanepa B acenTHYECKOH BaHHE,
B ONBITHLIX ChIPaX, BLIPaOOTaHHBIX TONBKO C MPUMEHEHHEM JIAKTOKOKKOBOH
3aKBackH, B 7 U3 15 cbipoB 61 OOHapyXeH NPOropKiIbIii BKYC, KOTOpBIH B
Gosee sierkoit opMe OLIYLIANCA TOJILKO B 3-X KOHTPOJBHBIX ChIpax, Bbpa-
60TaHHBIX U3 3TOTO XKe MOJIOKa B OTKphITOH BaHHe [398]. Ilopok 6bL1 BhI3BaH
pa3MHoxxeHneM B cbipax Clostridium tyrobutyricum, cnopsl KOTOporo Ghuiu
B HCXOZHOM MOJIOKE. B KOHTpOIBHBIX ChIpax POCT MACIAHOKHCIBIX Oaxte-
puii 6611 MojaBneH KWiIH B GOMBILOH cTeneHH MHrHOMpoBaH wTamMMmaMu Lbc.
plantarum, oGnanaomuMu cnenuduyeckodi aHTarOHMCTHYECKOH aKTUBHO-
CTBIO K MAacIfHOKHUCIHIM OakTepusM. B ONBITHEIX ChIpax JaKTOOGAaLMILIbL He
6bu1 o6HapyxKeHbl, CIEA0BATENLHO, B KOHTPONbHLIE CHIPbl OHH IONAIH BO
BpeMA BbIpabOTKH M3 BHEIIHEH Cpe/ibl.

HccnenoBaHus NpHPOAbI aHTArOHW3Ma IOKAa3alM, YTO BLIAEICHHLIC H3
KOHTPOJILHEIX CHIPOB WTaMMbl Lbc. plantarum o6pasyioT B cpenax IepeKuch
BOJOPOA2 B KOHUEHTpaUMAX, UHTMOHPYIOIIUX WIH NOJABIAIOLIMX Pa3BHTUE
CIIOpOBLIX aHa3pobHbIX GakTepwii [1295, 1574, 1576, 1578]. B 3aBucuMocCTH
OT LTaMMa, Me30dnIbHbIE NakToOauMLIbl 06pPa3OBBIBANN B NIEPHOJ MaKCH-
myma ot 0,06 no 2,06 MM H,0, (2-70 mxr/mn) [1576]. JIsp ans pasnau4HbIX
BHJIOB MacnsHOKHCIbIX GakTepuii paBuaeTcs 8—11 Mxr/mi, A1 MOIOYHOrO H
JHAUETHIBHOrO JTAKTOKOKKOB — 17—18 mxr/mn [1308]. CnenoBatenbHo, MOX-
HO noaoOpaTh WTaMMbl Me30(GHIbHBIX NaKkToGauuLI, KoTopble 6yayT rpo-
JYuMpoBaTh CTO/IbKO MEPEKHCH BOAOPOAA, CKONIBKO HYXHO JJIA IOJaBICHHA
POCTa MAC/IAHOKMCIBIX OGakTepuit, HO HENOCTATOYHO M8 MHIHOMpOBaHMA
pocTta nakTokokkoB. Kpome atoro, mesoduinbHble Jakrobalunib o6pa3yior
H;0, B TeueHue nepBeiX 72 4 C JOCTHXKEHHEM MaKCHMyMa K KOHILy JTOr0
nepuona. Takum o6pa3om, BO BpeMs BhIpaGOTKH ChIpa MAaKCHMAaNbHOE KOMH-
yectBo HyO, nakrobaumminl 06pasyior B 3-CyTOHHBIX Chlpax, Koraa Coaep-
’*aHue JIAKTOKOKKOB Yxe Oim3ko K MakcumainbHoMmy. Hanbonee wacto
HauGonee CHIbHbIE IITAMMBI-aHTarOHUCTLl MaCIAHOKUCIBIX OaKTepuii cpeayu
Me30(HILHBIX TOMO(EPMEHTATUBHEBIX JIaKTOOaIwL1 BeTpeuanucs y Lbe. plan-
tarum ¢ HM3KOW CKOPOCTBIO KHCIOTOOOpasoBanus B Moiioke (82%), B To
BpeMA Kak cpeau wraMMoB Lbc. casei Tonbko 39% obnananu cnaboit anta-
TFOHHCTHYECKOH aKTHBHOCTBHIO K MacnsHOKUCIBIM Gaxrepusam [1308]. Ultam-
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Mbl Lbc. casei 06pa3yloT Takoke NUPOrIyTAMHHOBYIO KHCIOTY, 00/1a1a10MyI0
IIMPOKUM CIIEKTPOM aHTHOUOTHYECKOH aKTMBHOCTH [471].

Y Lbc. plantarum o6GHapyXeHbl LITAMMBI C CHIBHOH crieLMpuUYecKoit
3HTArOHHCTHYECKOH aKTHBHOCTHIO THUNA OaKTEPUOLIMHOB K JHTEPOOaKTEPHIAM
(1583]. BimMaHue BKIIIOYEHHA B 3aKBACKH IITaMMOB JIAKTOOALMUI Ha Pa3BH-
the BI'KII B KoctpoMckoM chipe moka3zano B Tab6. 3.20.

3.20. Bausnue wumammos naxmoxokkoe u Lbc. plantarum, obnadarouiux
cneyuduuecKuM anmazorucmudeckum oeiicmeuem na
sumepobaxmepuu, na pazsumue BI'KII ¢ Kocmpomckom coipe [1583]

Koanuecrso BIKI (Teic/r) B coipe” B Bospacre:
BapuanTtsl
n/npec Scyr 10 cyT 30 cyr 45 cyT 75 eyt
KorTpons 68 6500 1300 30,0 13,0 12,0
Onsir [ 30 1300 130 6,0 2,5 0,3
Onwrr 11 13 300 130 1,3 0,3 0,3

" Kontpons — 3axBacka 6e3 ITaMMOB-aHTarOHHCTOB; OMBIT | — B 3aKBACKY BKTIOUEHEI
IITAMMB! JIAKTOKOKKOB — aHTarOHHCTHI 3HTcpobakTepuit; onsrr 11 — B 3akBacky Bk~
YeHbI IITAMMBI JIAKTOKOKKOB M Lbc. plantarum — anrarouctsi s3HTepobakrepuii.

B Haiell cTpaHe 3aKBAaCKM, COAEpXKallue, HapAy C JAKTOKOKKAMHU,
wrammbl Lbc. plantarum co cneumuduyeckoit aHTarOHMCTUYECKOH aKTUBHO-
CTBIO K MAaclfHOKHCABIM H JHTEPOOAKTEPHIM, IMPOKO NPUMEHAIOTCA B NPO-
MBIIIEHHOCTH ¢ Hadana 70-X rofoB, M OHM MOJYYHIH BLICOKYIO OLEHKY
NPOH3BOACTBEHHHKOB. B HacToslee Bpema GHosoruyeckue MeToasl GOpsOBI
¢ BpEAHOH JJA CchIpoJienus MHKpoQuIopoit pa3pabaTbiBaloTca U 3a pyOexoM.
Cneunduyeckuit aHTAaroHU3M Me30(DUIIBHBIX JIAKTOOALWILT 110 OTHOUICHHIO K
TEXHUYCCKM BPEAHOH M NMATOr€HHOH MHKPOQUIOpE BbINAN U3 MOJAA 3PEHUA
aBTOPOB JKCICPHMEHTOB IO BBIPabOTKE CHIPOB B aCENTHYECKHX YCIOBHAX,
TaK KaK, 338 HCKJIIOYEHHEM YKa3aHHOH BBIILIE CEPHH «aCENTHYECKHX» ChIPOB, B
KOTOpOif HCXOAHOE MOJIOKO OKa3a/loCh Clly4aifHO 3arps3HeHHbIM criopamu C. ty-
robutyricum, ONbITHI MO B3aUMOAEHCTBUIO Pa3iMYHBIX I'PYIIl MHMKPOOPra-
HH3MOB B ChIpaX, BLIp26aThIBAEMbIX B aCENTHYECKOH BaHHE, HE CTABIINCE.

IIpoTuBOpeune B olieHKE POIH ME30(HIBHBIX NAaKTOOAUMILI B IPOM3-
BOACTBE MEJIKHX CHIPOB aBTOPAaMH OIILITOB IO BRIPaGOTKE CHIPOB B acENTHYE-
CKOM BAHHE C HOJHOCTbIO KOHTPOIHMPYEMBIM COCTABOM MHKpPO(IOpHI K Ha-
Y4HO-000CHOBAHHO# NMPAKTHKOH HX NPUMEHEHUS B POMBILLICHHOCTH MOTYT
OLITh BLI3BAHBI PA3IWYHAMH B METOAUKE MIPHMEHEHHs JAKTOOALMILT ANd BhI-
paboTku chipa. [Ipu oueHke ponu Me30(GHIbHLIX NAKTOGALMILI B CLIPOAEIUH
HX BHOCHJIH B IIACTEPH30BaHHOE MOJIOKO, MOATOTOBJIEHHOE i1 BhIpabOTKH
Chipa B KOJIMYECTBAX, HAMHOTO MpPEBHIILIAIOMMX KOJIHYECTBO JIaKTo0aLuI B
NaCTEPH30BaHHOM MOJIOKE B PEaJbHBIX NPOH3BOACTBEHHBIX yCIOBHAX. BHe-
CEHHE B MOJIOKO AJIA BLIPAGOTKH ChIpa JOCTATOYHO OOJLLIOrO KOJHYECTBa
1aKTO6ALWLI CTUMYIHPYET KHCIOTOOOPa3yIONIyI0 aKTHBHOCTh JIAKTOKOKKOB,
YT0 OPHBOAMT K PE3KOMY YBEJIMYEHHIO CKOPOCTH HAapaCTaHHA KHMCJIOTHOCTH
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CLIBOPOTKH M CLIPHOH Macchl BO BpeMs BhIpabOTKHM ChIpa, H3MEHEHHUIO COCTa-
Ba M CTPYKTYPH! CHIDHO#H Macchl, B 4aCTHOCTH, K CHH)KEHMIO B Hell coaepixa-
uung Ca u P u 06pa3oBaHHIO KUCIIOrO H FOPHKOT0 BKYCa W KPOLIIHBOH KOHCH-
creduuu [1295]. 3to Haubonee pacnpocTpaHEHHBIE NOPOKH CHIPOB, BUHA B
KOTOpPBIX Bo3naraercsi Ha Jakrobauwuisl. B onwrrax Tittsler et al. no6Gasiie-
HME B 3aKBacku Lbc. casei nOBbICUIO KHUCIIOTHOCTh ChIPa, CACNAIIO €r0 KOH-
CHCTEHUHUIO 6onee MATKOH, YCKOPHUIIO CO3PEBAHHE, HO [IPHBENIO K II0ABICHUIO
B ChIpax KHUCJIOTO M TOpPBKOr0 BKYCa, KpOLUIMBOI KoHcHcTeHuuwu [1099].
VIMEHHO M3-33 3TOro He MOJYYHSIHM TPHU3HAHMA KOMOMHUPOBAHHBIE 3aKBaCKH
(JIAKTOKOKKH + NakTobalunsuibl), npeuioxeHHblie PyHoBbiM (1947).

BBexeHue B COCTaB 3aKBACKH A IIPOH3BOJACTBA MENKHX ChIPOB LITaM-
MoB Lbc. plantarum c Hu3K0#H CKOpPOCTBIO KMCIOTOO6pa30BaHUA M POCTa B MO-
JI0KE B KOJIMUECTBE, 06ECEeYUBAIOIIEM BHECEHHUE B CMECh U BbIpAGOTKH Chl-
pa 50-100 KOE/mn (0,5-1,0% oT konu4ecTBa JaKTOKOKKOB), HE IOBbILIZET
CKOPOCTh HapacTaHHA KUCJIOTHOCTH BO BpeMsA BbpabOTKH Chipa CBEpX JOMyc-
THMOTO YPOBHS U He BbI3BIBAET IOABJICHHA B ChIPE KHCJIOIO, FOpPLKOTO BKYCa,
KpouuiMBoit koHcucteHuuu [1201, 1295]. He cnyuaiino Tittsler cymen nomy-
YUTE TI0JIOKUTENBHEIE Pe3y/IbTaThl PH UCNONB30BAHMH B 3aKBacKax JakToba-
LI TOJILKO €O wtammamu Lbe. plantarum. Ipu nenecooGpassoctH ucnos-
30BaHUA ANA BbIPAOOTKH ChIPOB LITAMMOB JIRKTOOAUMILI C BLICOKOH CKOPOCTBIO
KHCJIOTOOOpa30BaHUsA, HX HY)KHO BHOCHTb B CMECh B KOJMYECTBE HECKOJIBKUX
KJIETOK/MJ C TakuM pacyeToM, 4Tolbl OHH HE OKa3alH BO3AEHCTBHE HA IpPoO-
LlecChl B CHIPHO# BaHHe. B Hactosiuee BpeMs JUIA YCKOpEHMS CO3DEBAHUA H
YJIYYIUEHHS Ka4ecTBa ChIPOB C NOMOILBIO JAaKTOOAUM/UT MX KICTKH BHOCAT B
MOJIOKO JUlAl BbIpabOTKH ChbIpa B COCTOSHHM LIOKA (TEIUIOBOrO HIIH BBI3bIBAEMO-
TO HEOJHOKPAaTHHIM 3aMOPAXXMBAHHEM H Pa3MOpaXXHBAHHEM), B Pe3y/IbTaTe
KOTOPOTO OHH HE Pa3MHOXAIOTCA BO BpeMs BhIPaOOTKH ChIpa U TEM CaMbIM HE
H3MEHAIOT CKOPOCTh MOJIOYHOKHMCIIOro mpouecca. IlepcrieKTHBHbIE € TOYKH
3peHHsi KaueCTBa ChIpa IIITAMMBI MOXHO BHOCHTh HE B MOJIOKO JUIA BbIpaboTKH
Chlpa, a B 3€pHO [OCNE YAAJIEHUA ChIBOPOTKM, KOTJa MX BO3MOIKHOCTH M3Me-
HUTb CKOPOCTb KMCJI0TOOpa3oBaHus B ChIPHOi Macce OyAyT orpaHHYEHbI.

HenocpeacteHHoe BAuAHWE JaKTOOALWILT Ha OPTraHONENTHYECKHE IIO-
Ka3aTeJi ChIPOB KaK M JIIOOBIX APYrvX MHKPOOPraHW3MOB 3aBHCHT OT HX KO-
JIM4ECTBa B CbIpe U XapakTepa MeTabonysma BUAOB H wtammoB. ['onanackue
y4eHble CYMTAIOT, YTO €CJIM HMCICHHOCTb JIAKTOOAUM/Ul B cbipax 4—6-He-
JENBHOTO BO3PAcTa He mpeshimaeT 2-107/r, To OHH He BBI3LIBAIOT IIOPOKOB B
Chlpax He3aBUCHMO OT BHIOBOH M LUTAMMOBO# NpuHaiexHocTH [784, 1021].
3T0 HOHATHO, TAK KaK B 3TOM ClIy4ae OHoMacca JIakTOOGaLMILT COCTaBideT
TOJIbKO 0KOJIO 1% OT OHOMACChl N1aAKTOKOKKOB, U IIOITOMY BJIMSIHHE HX Ha Op-
raHOJICNITHYECKHE [I0KA3aTENN HE MOXKET ObITh 3aMETHBIM, OCOGEHHO B CBA3H
¢ OJKHAKOBLIMY IIPOJAYKTAMH IHEPreTHYECKOro oOMeHa JIAKTOKOKKOB M ro-
MotepMeHTaTUBHBIX NakTobauml. [Ipy MCNoab30BaHUM B COCTaBE 3aKBACOK
LITAMMOB M€30(PMIBHBIX NAKTOGALMLI C JOCTATOYHO BBICOKOH KHCIOTOOOpa-
3yIOLlEH aKTHBHOCTBIO WIN MPX HU3KOH aKTHBHOCTH JIAKTOKOKKOB, HALIPHMED,
IIPH 3arpA3HEHMHM 3aKBacOK OakTepHodaramu, KONMYECTBO JIAKTOOALWII B
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chipe nocTHraet Gombuie 10°/r, uTo cocrasseT yxe 0koio 50% OT KOTHYECT-
Ba JIAKTOKOKKOB. B 3TOM cilydae BiausHHE JaKTOGaLWILI HAa OpraHojienTHye-
CKHE [T0Ka3aTelIH CbIPOB Oy/IET 3aMETHBIM H 3aBHCHMbBIM OT HHAMBHAYQIbHBIX
CBOHCTB BHOB M mitTamMMoB. Tak, IPH coacp)KaHHH B Chipax (1-8)-10°/r rere-
pothepMeHTaTHBHBIX TakTOOaUM/UI B MENKHX ChIpaX 4acto Habmomaercs ca-
mokon [600]. Boabuie konuuecTBa Me30(MIbHBIX HaKTOOaLMI B Chipe B
3aBHCHMOCTH OT BHJA H LITaMMa MOTYT ObITb NPMYMUHOMN MOABJEHMA B ChIpax
He4ucTOro, 6POKEHOro, JPOMGKEBOrO, NOPHKOr0, METAJUIMYECKOro, NPSAHOTO
BKyCa H IIPUBKYCOB, CAMOKOJIA M LIEJEBUAHOIO PUCYHKa, TOPOKOB LiBETa, HO
MOTYT H YJIy4IIaTh KauecTBO cbipa [331, 712]. Oro He apmaerca cneuuduye-
CKHM CBOJCTBOM J1aKTOGALMILT: MHOIME IUTAMMBI JIAKTOKOKKOB TaKXK€ BbI3bI-
BAIOT [IOPOKH B Chlpax (ropbKuid BKyC, PpPyKTOBBIi, CONOKOBLII NPUBKYCH H
Jaxe BCIyYyMBaHHe). B CBA3H C 3TUM B 3aKBacCKH Uil IIPUTOTOBJIEHUA CbIpa
BKIIOMAIOT TOJNBKO CHENMaNnbHO OTOOpaHHbIE HITAMMbI JIAKTOKOKKOB. To e
€aMO€ HYXKHO JeJIaTh H B OTHOLIEHHUH JIaKTOOAIWILIL.

Bricokoe coaepiaHnne nakTo6aLMILT B ChIpax NPUBOOMT K TpaHChOpMa-
unH L(+)-Mon04HOI kHCIOTEI, 06pa3yeMoil IJAKTOKOKKaMH, B PaLIEMHYECKYI0
cMech ¢ 0Opa3loBaHMEM NeHTaruapara jgaktata Ca, YTO BLI3HIBAET NECTPYIO
OKpacKy ChIpHOH Macchl {IIOPOK «MpaMopHoe TecTo») [S06, 882] u, Bo3MOXK-
HO, My4HHCTYIO KOHCHCTEHLIHIO.

BoNbIUIMHCTBO ABTOPOB CYHTAET, YTO Hallle BCETrO MOPOKH B MEJKUX ChI-
pax BbI3bIBaET reTepodepMeHTaTHBHASA Me3oduibHa naxTobanmuia puna Lbc.
brevis [331, 1010]; cnoco6uocte Lbc. plantarum BbI3bIBaTH NOPOKH B CHIpE
3aBUCHT OT LITAMMA, HO OOBIYHO CBIPBI C THM BHAOM HMEKOT foliee BLICOKOE
KaYeCTBO M pExE BCTPEYACMYIO M MEHEE BhIpakeHHyIO ropeus [331, 1289,
1295, 1308, 1620].

Coneycroitunprie mrramMmsl Lbc. plantarum, nonajaroiiue B coip U3 pac-
€013 ¥ C CBIYY)KHBIM MOPOHIKOM, MOTYT BbI3bIBATH B MEJIKHX CbIPax B CTAPOM
Bo3pacte caMokos1 (oHH 06pa3yioT CO, U3 aMHHOKHCIIOT), PEeHONBLHBI U THU-
NOCTHBIE 3alIaXH, MYYHHCTYIO KOHCHCTeHUMIO [463, 1006]. lna npenorspa-
DICHHA TIOABJICHUSA TIOPOKOB, BbI3BIBAEMBIX CONEYCTOHYMBBIMK JIaKTOOALMII-
NnaMH, MX COZEpKaHUe B paccone He Ao/pkHO npepbitrath 1000 KOE/mn [884].
Hekotopele wramms! Lbc. plantarum npu A0CTaTOYHO BHICOKOM COAEPIKAHHH
B Chipe BBI3BIBAIOT MOABJIEHHE NpAHOro Bkyca. OmucaH nopok ceipa Moua-
pelLia «MATKOE TECTO», BRIPAXAIOIIUIACA B 1IOTEPE ChIPOM IUIABUMOCTH W He-
BO3MOXHOCTH pa3pe3aTb ero Ha JoMTuku [461]. Ilopok BbizBana Lbc. casei
subsp. casei. VI3 M3710XEHHOro BhIIE MOXHO CAENaTh CAEAYIOIIHH BBLIBOL:
Me3opuIbHbIE rOMOEPMEHTATHBHBIE JIAKTOOALMILIBL B 3aBUCHMOCTH OT MH-
AMBUIYaIbHBIX CBOHCTB LUTAMMOB U BUIOB MOTYT U YCKOPATb CO3pEBaHME U
yIy4IIaTh KA4ECTBO MEJIKHUX CLIDOB, HO MOTYT M BbI3bIBaTh B HUX MOPOKH. B
€0CTaB 3aKBACOK /I NPOH3BOACTBA STHUX CHIPOB HY)XHO BKJIIOYATh CIIELMANb-
Ho 0ToOpaHHbIe, POBEPEHHBIE IITAMMBI JIAKTOGALMILI, 00/1a1aI01IME LIEHHBI-
MH JUISl CBIDOB CBOHCTBaMH.

Ponv 6 kpynuvix ceipax. PasmHoxeHue Me3o(HIbHbIX romModepmeHTa-
mueHeIX fakToGammin B CoBeTckoM Chipe mokaszano B Ttaba. 3.21 [1200].
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B Monoko ans onbITHRIX ChipoB BHOCWIM 0k0i0 50 KOE/Mi Me30miIbHBIX
nakrobauwLL, B ChIpax Mocie MpeccoBaHUA uX HacuurhiBanocs 1,7 muiH. KOE/T,
cllefIoBaTeNbHO, OHHM BblAepxkanu II HarpeBaHWe M HAYaJIM aKTHBHO Pa3MHO-
KaTbCA BO BPEMS NPECCOBAHUA ChIPOB. KONHueCcTBO KHU3HECTIOCOOHBIX KJIETOK
Me30(HIbHBIX JIAKTOOALMLI IPOAOMKANO YBEIHYMBATECA 10 KOHLA BbLIECPK-
KM ChIpa B TeiUI0# kaMmepe. B KOHTPONBHLIX ChIpax Pa3MHOXEHHE ME30(HIIb-
HBIX JIAKTOOALMIUT HAa4yajloch [OCHE NPECCOBAHUA M TaK XK€, KaK B OIbITHLIX
ChIpax, IPEKPaTHJIOCh K KOHLYY BLIIGPXKKH B TEILIO} Kamepe.

3.21. H3menernue codeprcanus Me3oPpuasHsix 1aKmobayun
8 Cosemckom coipe [1200]

B Koanuecrso, 10° KOE/r
03pACT CbIpa, CyT 5 0
KOHTPOJIb ONBIT

Tocne npeccoBanus < 0,0001 1,7
6 6-0,003 7,1
27 27-0,003 60,2
40 23,8 1459
60 15,5 113,6
90 13.9 127.8

DKouTpons — cripbl Ha 3akBacke Ge3 ME30(GUILHBIX TAKTOGAIMILT; ONBIT — B MOJIOKO
BHeceHo 0, 1% 3akBacku ME30(HMIIBHBIX aKTOGaLMILT

B 3pensix ceipax Me3o¢uibHble nakTobaLHLIb cocTaBmsun 62-98% or
obiero konuyecTBa Oakrepuil. B ONBITHLIX ChIpax NOCHE NPECCOBAHHA KOJIK-
4ecTBO Me30(HIbHbIX nakTobaunwul npuMepso B 1200 pa3 mpesbluano Hx
KOJIMYECTBO B KOHTPOJIbHbIX ChipaX, B 40-cyTouHOM Bo3pacTe (IEPHUON Mak-
CHMyMa) — TOJIbKO B 6,3 pasa. I3aMeHeHue B COOTHOLUIEHHH, OYEBUAHO, 00Y-
CIIOBJIEHO TEM, YTO B ChIPaX HMEETCA OrPaHUYEHHOE KOJAMYECTBO HCTOYHUKOB
SHEPIHH, AOCTYIHBIX A1 ME30(UIBHBIX NakTO6alWL1, KOTOPOE B OIBITHBIX
chipax Gbu1o GbicTpee ucdepnaHo 3TUMH OakTepuaMu. To, YTO MAKCHMAaIbHOE
cofiepxatue Me30(HIbHbIX JaKTOOALMILI B ONBITHBIX ChIpax ObiNo BblLE, YEM
B KOHTPOJIbHBIX, MOXKHO OOBACHUTbL TEM, YTO B ONBITHLIX ChIPaX OHH Ha4all
paHbliie pa3MHOXaThC, KOTAA B ChIpHO# Macce ObUIO JOCTATO4HO JIAKTO3BL.

Takum o0pa3soM, rnaBHOH ¢yHKuMeH Me30(uIbHbIX JakTobauuul B
KPYIHBIX CbIpax SBAAETCA COpaXKMBAaHHE UCTOUHUKOB SHEPTHH, 110 KAKUM-1IHO0
NpU4HHAM HeCOPOXEHHBIX MMUKPO(IIOPOIi TPAJHIIMOHHBIX 3aKBACOK, B COCTaB
KOTOPBIX BXOJAT JIAKTOKOKKH, TEPMOGMHIbHBIA CTPENTOKOKK H TEPMOQHILHEIE
JlakTo6atpuibl. JIaKTOKOKKH BO BpeMs BLIPaGOTKH KPYAHBIX CHIPOB NIOTHOAIOT
B npouecce I HarpeBaHus, TepMOQUIBHBIH CTPENTOKOKK MEPECTAET Pa3MHO-
HKAThCA I0CNIE [IPECCOBAHMA, TEPMODMIIbLHBIE JIAKTOOALMILILI — BO BPEMA NO-
conku coipa [1398]. Ot Toro, kakum GaKTEPHAM HOCTaHYTCH HECOPOIKEHHbIE
MHKPOQUIOpO#t 3aKBACKM MCTOYHHMKH SHEPTHH, 3aBUCHT Ka4€CTBO Chipa. B onbl-
Tax, pe3y/IbTaThl KOTOPLIX M3JI0XKEHK! BhILIE, B MOJIOKO, H3 KOTOPOro Bhlpaba-
THIBAJIM OMBITHBIE CHIPbl, BHOCWIA CNELHMAILHO OTOOpaHHBIE LITAMMbI ME30-
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QUIBHBIX JaKTOGALMILL, B YACTHOCTH, HE MHIUGUDYIOLME POCT NPONHOHOBO-
KHCIBIX GakTepuii. ONBITHBIE CHIPI B 3THX OIILITAX MMENH 60/1ee BLIPAKEHHBLI
BKYC, XOPOUIyl0 KOHCHCTEHLHMIO M Pa3BHTbIi PHCYHOK: MX OLEHKa Obuia Ha
3,44.,6 6awna Bhille OLEHKH KOHTPOJBHBIX CHIPOB, B KOTOPHIX ME30(WIbHbIE
naKrobarLIB! ObLTH NMPEACTABAEHEI «IMKMMH» rraMMamy [ 1200].

B OmMenTanbckoM GJI0YHOM Chipe, BHIPabaThIBAEMOM C NPHMEHEHHEM
TPAAMUMOHHBIX 33KBACOK, AMKHE LITAMMbI ME30(WIbHBIX NaKTOGaLWII Ha-
Y2 aKTHBHO Pa3MHOXKATbCA B ChIPE BO BPEMSA MOCONKH, U MX KOJIHYECTBO
YBETHYHBAJIOCh HA BCEM NPOTAKEHHHU co3peBanus {1212]. KauectBo cbipoB B
3THX OIILITAX CHHXKAJIOCH NPH YBENHYEHUH JOJH ME30hHIbHbIX JIAKTOOALMILT
B MHKpodJiope cbipa. Cpefid «IUKKX» LITAMMOB Me30QMIBHBIX JTaKTOGaMILI
€CTb AaHTATOHHCTHI IIPONIHOHOBOKUCBIX 6akTepuii [499]. B To xe Bpems npu-
MEHEHHE B COCTaBE 3aKBACOK CHEUMAIbLHO OTOOpaHHbIX WITaMMOB Lbc. casei
YCKOPHJIO CO3PEBAHUE H YIYHIIHIO BKYC Chipa OMMEHTanNb [682].

ITocTosanHOe mpUCyTCTBHE ME30(MMIBHBIX JAKTOOAWM/UT B KPYMHBIX M
MEJIKMX ChIpaX, BIHAHHE UX BHAOBHIX U IITAMMOBBIX OCOOEHHOCTEI Ha Kave-
CTBO IIPOJYKTa JUKTYIOT HEOOXOAMMOCTb 3aMEHBI «JAHKHX» LITAMMOB ME30-
(QUABHBIX NAaKTOOAMWLI KYJIbTYPHBIMM, CIIELUAIBEHO NOJOOPAHHBLIMH JUIA
ceipoenus [1201}. 3akBacku Ans KPYMHBIX CHIPOB, B COCTaB KOTOPHIX BXO-
2T MesodrIbHbIE JIakToGaLLIel, BepabaTeiBaioTes B Poccuu ¢ Havana 80-x
rofoB. OHH NPHCYTCTBYIOT B ChHIBOPOTOYHBIX 3aKBAaCKaX, MPUMEHAEMBIX B
NPOH3BOACTBE MTANbAHCKUX CbipoB [360], a B HacTosee BpeMA CTaBUTCH
3aJaya MX BKIIOYEHHS B NPOMBILUICHHbIE OGakTepuasibHble NIpenapaThl A
NPOH3BOACTBA KPYNHBIX CHIPOB [682].

TepmoduabHbie JaKkTO6aNHLIBI

B cripogenuu st NpoM3BOACTBA TBEPABIX CHIPOB C BHICOKMMH TEMIIEpa-
Typamu 1l RarpeBanmns npumensior Lbc. helveticus (1uBefiLapckas maao4xa) u
Lbc. delbrueckii c nonsunamu: bulgaricus (Gonrapckas nanouka) u lactis (Mo-
NoYHas nanoyka). [ pou3BOACTBA KUCIOMONOYHBIX CHIPOB HpUMeHAIOT Lbc.
acidophilus (atmnodunsHas nanoyka). B KpynHbIX chipax 4acTo 0OHapy»xHBa-
10T rerepo)epMEHTaTHBHbI# BuUl TepMOQWIbHLIX Jakrobauwmn — Lbc. fer-
mentum [180, 499], 06b11HO 0OHapYKHUBAEMBIH H B €CTECTBEHHBIX (CBIBOPOTOY-
HBIX) 3aKBACKaX JUI NPOU3BOACTBA KPYIIHBIX ChIPOB, HO B COCTAB IIPOMBILIICH-
HBIX 3aKBACOK JTOT BUJ, 32 HEOOJbIIHM HCKIIIOUEHHEM, He BIN04YaoT. Judde-
pEHLHANBHBIE XapPAKTEPHCTHKH roMOQEPMEHTATHBHBIX TEPMOMHUIBHEIX JIAKTO-
6aiL1, NpUMEHAEMBIX B CHIDOJCIMH, IPHBEAEHE! B Ta0II. 3.16.

TepmodinbHBle NaKTOGALLIBL BHIAEPKHMBAIOT NACTEPUIALMIO MOJIOKA,
MPHHATYIO B CHIPOZICIIMH; KHCJIOTOYCTOHYMBBL: IIpEJeNbHas KUCIOTHOCTb B MO-
noke (% MOJIOYHOH KUCIOTBI) y GOJIrapcKoii U MOIOUHOI nanoyex pasxa 1,5-1,7,
y mBefinapckoit — 2,7 (tabi. 3.18). Cpeauas KUCIOTHOCTS MOJIOKA M0C/1E MHKY-
6aunu B TeueHue 24 4 npu 37° C (r Mon. kucnots/100 M) ObUIa Ul IUTAMMOB
Lbc. helveticus 1,25, 6onrapckoii H MonouHo#t nanouek 0,78; pH, coorBercTBeH-
Ho, pastswics 3,81 u 4,0 [1347]. B onnmax Tep-Kasapbsna ¢ coaBT. npupoct ku-
cnoTHOCTH B 27 KymbTypax Lbc. helveticus nocne uiky6awaun npu 45° C u S %-Hoi
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HOCeBHOI J103e B Teuenne 6 4 pasusics 33° T [1692]. Ilpu cpeaneil kucnotHo-
CTH CyTO4HEIX KyIbTyp 144° T xonebanus coctaBwim ot 86 mo 195° T. «Mexn-
JieHHble» LITaMMsl Lbe. helveticus cBepThIBall MOJIOKO NPH 5% NOCEBHOH A03¢e
H OIITUMANILHO# TeMnepaType 3a 7 CYT, «ObicTphie» — 3a 16 u [744]. Onu o6na-
Jany HU3KOH Ka3eONHTHHECKOH aKTHBHOCTBIO. bonrapckas naioyka mpH HHOKY-
sy 3% W ONTHMANBHON TeMIlepaType CBEpPTHIBaeT MOJOKO 3a 34 4. B co-
BMECTHbIX KyNbTYpaX TEpMOQUIbHbIE NAKTOOAINULIB H TEPMOGbUIBHELA CTpen-
TOKOKK, 4 TaKKe JIAKTOKOKKH CTUMYJIMPYIOT POCT ApYT ApYIa.

Temneparypa Il HarpeBaHHs B NPOH3BOACTBE KPYIHBIX ChIPDOB paBHa
50-57° C, T. e. 6nu3Ka K MAKCUMAIBHO# I'paHULUE IS POCTa TEPMODUIBHBIX
nakToGamwin win HemHoro Buiue ee (Tabu. 3.18). Ilocne II Harpesanus Bo
BpeMs BbIpaOOTKH KPYNHBIX CHIPOB OHH OBICTPO BOCCTaHABIMBAIOT aKTHB-
HOCTb M HaYMHAIOT Pa3MHOXAThCA BO BpeMiA IpeccoBaHHA chipoB. Tepmo-
¢unbHbIE MaxTOGANMILUIEI NPEKpaINAlOT Pa3MHOXKATbCA BO BPEMs IIOCONKH,
Korzaa temneparypa coipa cHusutcsa a0 18-20° C, u BO3HOOGHOBIAIOT Ha Ka-
KO€-TO BpeMA Pa3sMHOMXKEHHE MOCJIe IOMELIEHUA ChIpa B TEILLYIO KaMepy.

TepModrIbHEIH CTPENTOKOKK CTHMYJIMPYET POCT 6OIrapcKoi Manouku
nyreM o0pa3oBaHHs HeGONBIIMX KOJHYECTB MypasbuHO# KHCIOTH M COy
NaKTobanLIBl, B CBOIO O4Yepeab, 00ecneynBaloT JIAKTOKOKKH HH3KOMOJIEKY-
JAPHLIMH NIPOAYKTaMM MpoTeonusa. Baaumoctumyaupyiolee aeicTBue OT-
MEYEHO M MEXAY TepMO(HILHBIM CTPENTOKOKKOM U Lbc. helveticus (Accolas
et al., 1971) [180]. JlakTokOKKM B CMELIAHHBIX KYJIbTYPax B COOTHOLICHHH
4:1 cTUMYJIMPYIOT POCT B MOJIOKE TepMoOmwibHOH# MUKpodaophl 3aKBacok
U1 IPOM3BOACTBA KPYITHBIX ChIpoB [226).

Xapakrep B3aUMOAEHCTBUA MEKIY TePMOGWILHBIMU NakToOALWLIAMY H
MACIAHOKUCIBIMA GAKTEPUAMH 3aBUCUT OT MHIMBMIYANbHBIX CBOFCTB ILUTAM-
moB. B cpenax ¢ kourpomupyembim pH (e Hioke 5,2) 75% wrrammos Lbc. hel-
veticus, 62,5% wramMoB Gonrapckoit 1 60% mTaMMOB MONOYHOH najIoyeK
CTUMYJIMPOBAIIM POCT MacasHOKUCIBIX Gakrepuit [1318). Kornonen nawen iy-
HOYHBIM METOAOM Lutammbl Lbc. helveticus n 6onrapckoil nano4kH, KOTOpbie
HHrUGUPOBAITH POCT MacIAHOKHCIBIX Gaxrepuii B TBepio# cpene [574]. Anra-
FOHM3M [0 OTHOLICHUIO K MacIAHOKUCILIM GakrepusM y Gorapckoii nanouku
OBLI CWIbHEE, HO OHA YTHETACT POCT M IPONIMOHOBOKKCNLIX 6axrepHii [89].

Tepmoduibhble NakTOGalMIUTB! BBIMOMHAIOT B KPYNHLIX CHIpax jBe
GyHKUMK: COPaXMBAIOT YIIIEBOALI K BHOCAT GOJbIIOH BKIaA B GOPMHpOBa-
Hue cnenuUyYecKuX U 3TOr0 K1acca ChIpOB OpraHOJENTHYECKHMX I10Ka3a-
Tenei. OHM He MOTYT ObITh 3aMEHEHbI TEPMOGHILHBIM CTPENITOKOKKOM H3-32
0co0eHHOCTel cOpaXHBaHUA MOCAEAHUM JIAKTO3BL, YTO OOYC/IOBIMBAET Ha-
KOIUIEHME B ChIpaX rajnaxkto3sl. TepMobHIsHEIEC CTPENTOKOKKH Yallle BCEro
He cOpaXKMBAIOT raJlakTO3y WIH COPaXUBAIOT €€ OYEHb MEJUICHHO.

lanakro3a npM HMCHOAb30BAHMM B COCTaBe 3aKBacku [‘am™ mIramMMmos
TEPMO(QUIBHOTO CTPENTOKOKKAa MOXET OBITh COpOXKEHa NPYTMMH MMKPOOP-
raHH3MaMM 3aKBACKHM: JJAKTOKOKKaMH M NakTobalUIaMH HIIM MOCTOPOHHEH
MuKpo¢IOpoit. JIAKTOKOKKH cOpaXuBaIOT ranakTo3y B COCTaBE€ JAKTO3hI Io-
MO()EpMEHTATHBHBIM IIyTEM, a CBOOOJHYIO ranaKTo3y, 32 HCKIIOUEHHEM OT-
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AENbHBIX IITAMMOB, TPaHCHOPMUPYIOT B JIaKTaT, GOPMHAT, aUETAT, 3THJIO-
Bblii CIIMPT H, BO3MOXHO, B Hebonbiune xonuvecrsa CO,, npuueM aons jJak-
TaTOB COCTaBaAeT OT 34 no 74% ot KouuyecTBa COpOXEHHOH rajaxrosbl
[1092]. OnHako, TaKTOKOKKH MOYTH IIOJHOCTBIO norubaior Bo Bpems II Ha-
rpeBaHua. M3 TepModuibHbIX nakroGanwin ramnaktosy cOpaxusaer Lbc.
helveticus ¢ obpazoBanuem D(-)- u L(+)-Momounoil xucnorsl; Lbc. del-
brueckii subsp. lactis w Lbc. delbrueckii subsp. bulgaricus ramaxkrosy He
cOpaxuBaloT (M3 raoxo3bl 06pasyloT D-Momounyo kuciaory) {227, 11111
COpaxnBaHue YIJIEBOAOB B DMMEHTAIbCKOM Chipe NMOKa3aHO Ha puc. 3.9,
o0pa3oBaHMe NPOMHOHATOB K alleTaToB — Ha puc. 3.10 [1025].

-»- 1aKmo3a
8- 2a718KMO38
-A 2/10K038
- -o- acx monounan kucnoma
4 o L(+)-nakmam
1004 ==~ D(-)-naxmam

pa
-
(<]
o
P}

’n_____-_a-—-u--__u
-

MMOANb/KF Cbil

0123456 8 10 15 3
yachl CyTkn

Puc. 3.9. Konyenmpayus naxmo3sel, 2nioxo3sl, 2arakmosst, D(—)- u L(+)-
aakmamog 8 Immenmanvckom cuipe [1025]

nakmam

nponuonam

0 30 80 90 120 150
cyTKn

Puc. 3.10. Pacwyyennenue nakmamoe, obpazosanue nponuonama u ayemama
60 8pema co3pesanus Immernmansckozo cuipa [1025]
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Takum 06pa3zoM mpyu yyacTHH TEpMO(HILHOrO CTPENTOKOKKAa B cOpa-
*UBAHUH JIAKTO3bl BO BPEMA BbIPaOOTKH CHIPOB C BbICOKUMH TEMIICPaTYPaMH
II HarpeBaHus B COCTaB 3aKBacOK JODKHA BXOAHTb Lbc. helveticus, cOpaxu-
BAalOLIad rajakTo3y, OCTAIOWIYIOCA Noche COpaXHBaHHA TEPMOCTOHKHM
CTPEIITOKOKKOM JIaKTO3bl. Eciin B cocTaB 3aKBackH BKJIIOMEHbI APYTHE BH/bI
TEPMOQWIbHBIX NakTOOAUMILI, HE (epMEHTHpYIIME ralakTo3y, rajlakrosa B
cbipe He Oyner cOpoxkeHa 3akBacouHON Muxpoguiopoii. Uem 6Goiblie ocTa-
HeTcst HecOpoxkeHHOo# TepModUILHBIMMU JIaKTOOALMILIAMH 33aKBACKH TaJIaKTO-
3bl, TeM GoJblue OyaeT BO3ZMOXHOCTEH U Pa3MHOMKEHHUA B KPYIIHBIX ChIpax
Me30(HIBHBIX JIAKTOOALMILI, B TOM YHCIIE reTepodepMEHTATHBHbIX, KOTOPBIE
YXyIUAKT BKYC, KOHCUCTEHIMIO X PUCYHOK chipoB [358]. Kpome sToro, Lbc.
helveticus obpasyet D(-)- u L(+)-Monounyio kucioty, 6oirapckas 1 MoJIo4-
Has LIAJOYKH TOALKO D(-)-MOJIOYHYIO KMCIIOTY, a IPOINHOHOBOKHCIIbIE Oak-
Tepuu Goliee OXOTHO Ucnonb3yioT L(+)-aaxrathl [197].

Lbc. helveticus He pa3MHOXaeTCs 1IPpH IIOCEBE B CPEAY, COACPKAILYIO
2% u Gonsie NaCl, Ho ecnu ee 106aBUTH B Cpey 1ocjie pocTa 3TOro BUAa B
Teyenue 20 4 npu 42° C 1 B IpHCYTCTBUH MeNa, TO NIPEACNbHAA KOHIICHTPa-
1i4s coau nosbliaerca ao 4% [833].

B cBoto ouepenb, TepMOQHIIbHbIE JIAKTOOALMIILI HE MOTYT 3aMEHHTH
JIAKTOKOKKH ¥ TEpMO(QHIBbHBIA CTPENTOKOKK B 3aKBacKax /s POU3BOICTBA
KPYIHBIX CBIPOB, YTO H3MEHHIIO Obl cooTHOesHe Mexay L(+)- u D(-)-nax-
TaTaMu B Cbipe, H, TNIaBHOE, 6OJbLIOE KOIUYECTBO TEPMOGUIBHBIX NaKTOba-
UM B MOJIOKE BO Bpems BhIpabOTKM ChIpa Pe3KO YBENUYMBAET CKOPOCTH
KUCN0TOOOpa3oBaHHA, M3MEHAET COCTaB MOJIOYHOIO CrYCTKa # YXYAIUaeT
KauecTBO chipa. B onbitax Biede et al. no6aBieHue B MOJIOKO i BbIpabOTKH
IlIseiinapckoro chipa B KOMONHEHUe K 0oObluHOM 3axBacke naxe 0,04% 3a-
KBAaCKH 00rapckoif nano4yk BHI3BAIO TAKHUE NIOPOKH B Chipe, KAK FOPbKHi H
KHCHBIH BKyC, npaBaa, B nerkoit ¢opme [89]. B manbix ke no3ax Tepmo-
¢unbHple nakToGaLMIILL HE yCIEeBalOT COPOAUTL BCE caxapa B ChIpE JaXe B
NIPUCYTCTBMH JIAKTOKOKKOB H TEPMOCTOHKOTO cTpentokokka. Taxum obpa-
30M, B COpaXXHBaHHK CAXAPOB B [IPOU3BOJACTBE KPYITHLIX CHIPOB [IPHHHMAIOT
y4acTHe JIAKTOKOKKM, TepMOQuibHblii cTpenTokokk, Lbc. helveticus u, xax
NOKa3aHO B MpeAblAylleM pazjene, MesowibHble nakTobanmuibl. Taxoe
[IOJIOXKEHUE OOYCIIOBNIEHO COYETAHHEM B TEXHOJIOTMH 3THX CHIPOB BBICOKHX
Temnieparyp Il HarpeBaHMS H HU3KMX TEMIIEPATYp CO3PEBaHMUA.

U3 «aukux» TepMoHIbHBIX JakToGauum rerepodepMeHTaTHBHBIHA BHI
Lbc. fermentum cGpaxkuBaeT 1akTo3y U ranakrosy c obpasosannem CO,, koto-
pblii, 10 MHEHHMIO UTAIBAHCKHMX YYEHBIX, PUYACTEH K BCIIYYHBAHHIO KPYITHBIX
chipoB [629, 760]. 3o MOXKET NPOH3OIATH, €CIU JOCTATOHHO 6OIbLIOE KOITHYE-
CTBO YTJIEBOAOB He OyneT cOpoxeno Mukpoduopoii 3aksacok. B To sxe Bpems
CpeJM NpeRCTaBUTENeiH 3TOro Biuaa oOHapyKeHbl HiITaMMbl, 067azalomue cne-
UMPHIECKUM aHTATOHHCTUYECKKM AEHCTBHEM MO OTHOLIEHHIO K MACIISHOKHC-
JbiM GaxrepusaM. PazpaGoTaH M BeIpabaThIBAETCA B HPOMBIILICHHBIX MACIITa-
6ax OakTepHanbHbIH KOHUEHTPAT /Ul IIPOM3BOJICTBA KPYIIHLIX ChIPOB, B COCTaB
KOTOPOr0 BXOJSAT LITaMMbI TEPMO(WIBHRIX JakToOaluL, obaanaiomue cre-
1UYHLIM aHTATOHH3MOM K MAaC/ISHOKHCIIBIM Gakrepusam [1671].
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BaxHyio ponb B (GOpPMHDOBAHHH CHELH(PHYECKOr0 CHLIPHOTO BKYCa B
KPYMHBIX CLIPAX HIpaeT BLICOKaA MPOTEONHTHYECKAA AKTHBHOCTH TEPMO-
QUABHBIX NakTO6aLwLI, 0COOEHHO CIOCOOHOCTL BHICBOGOXKAATH MPOIHH M
Ipyrue aMHHOKHCIIOTHE (89, 499]. Tlo npoTeonUTUYECKOH aKTUBHOCTH Tep-
MOQWIBHEIC JIAKTOGALMILUIEI HAMHOTO NIPEBOCXOMAT TePMOGHIBHBINA CTpeI-
TOKOKK M IIPOIMHMOHOBOKHMCIbIe Oaxtepun [1025]. HenoctaTounsiii npoteonus
NPHBOAHMT K TOSIBJCHHIO B ChIpax Takux Ae(eKToB, Kak cnaGoBbipaXeHHbIH
CBIpHBIH BKYC M apoMar.

Bricokas BHYTPHKIECTOYHAA NMPOTEONHTHYECKaA aKTHBHOCTs Lbc. hel-
veticus, TpOSABIAIOWIAACA B OOPa30BAaHHM HH3KOMOJEKYIAPHBIX NPOAYKTOB
PaCUIEIUIEHMs Ka3€HHA, B YaCTHOCTH CBOOOJHBIX aMUHOKHCIIOT, B HACTOALIEE
BPEMS HCIIOJIBL3YETCA IS YCKOPEHHS CO3PEBAHKUA U MPEXYNPERAEHUA TOPEUH
B MENKMX ceipax [22, 53, 329, 504, 505, 549, 974, 1001). Ans Toro 4robs1
HCTIONB30BAHUE STOTO BHJA HE M3MEHWIO XapaKTep KHCI0TooOpa30BaHuA BO
BpeMs BbIPaGOTKHU chipa, KIeTKK Lbc. helveticus BHOCAT B MONOKO B COCTOS-
HUH I1I0OKA, ROCTHIa€MOro BbICYIUHBAaHHEM, CYONETaIbHLIM HarpeBaHueM,
3aMOPaXHBAHHEM, HIM B BHJE GECKIETOYHBIX JKCTPAKTOB WIH NpPOTOIIA-
CTOB, IOJMYYaEMbIX HOA JeHcTBHEM m3ouuMa. OTH (akTopsl GIOKHPYIOT
KkHca0T000pa3oBaHuE, HO HE aKTHBHOCTh BHYTPMKJIETOUHBIX NPOTEQIHTHYE-
CKHX 3H3MMOB, KOTOpas NpPOABIAETCH BO BpeMs CO3peBaHHA chipa. [lonoxu-
TelbHBIE PE3yabTAThI NONyHEHbl NPH HCTIONL30BaHUH Lbc. helveticus u Lbe.
lactis B mpousBoacTBe GIOYHOrO Chipa ¢ HU3KUMM Temmepatypamu II Harpe-
BaHHA, YTO MOXXHO OOBACHHTH Gojlee MEAIEHHBIM OCTBIBAHUEM ChIPHOM Mac-
cbl B 3TOM coipe {1363].

WUcnbiTaHO BIMAHWE BHECEHUS B JIAKTOKOKKOBYIO 3akBacky Lbc. hel-
veticus WSU19 Ha XMMHYECKHI COCTaB H CEHCOPHbIE NI0Ka3aTeNHu chlpa Yen-
Zep. KauectBo onmiTHOrO chipa uepes 3 U 6 MecaLeB co3peBaHus OblNO Bbi-
1i€, YEM KOHTPONLHOro. B OMBITHLIX ChipaXx MHTEHCH(HULUpOBANCA NpoTEo-
nu3, o6HapyxeHa a30THCTas Qpakiysi ¢ MOJEKYIIpHO# Maccoii 11 k[a, ko-
TOpad He 0OHapYy)keHa B KOHTPOJBHBIX ChIpaXx.

3.3. MponuoHoBokMucAbie BakTepnn

3.3.1. O6wue ceoiicTea

[ponnoHoBoKKCIble GaKTEPUH NPUHUMAIOT Y4aCTHE B OPMHUPOBAHHH
cneuuUYECKMX OpraHONENTHYECKHX MOKa3aTeNell CHIPOB C BBICOKMMH U
cpemuumy Temnepatypamu II Harpesanus. Ilonydyen Takxe naTeHT Ha UC-
nons3osanne P. freudenreichii subsp. shermanii B npoussoacTse cHpoB 6e3
C03pEBAHMA, B YACTHOCTH chipa KoTrelk, Ansd NpeaoTBpaileHUs Pa3BUTHA
IIecHEBBIX rpu6OB U nicuxpotpodHbIx 6akTepuii {112].

I[TponnoHOBOKHCIBIE GaKTEPHH — rPaMIIONOKUTENbHBIE, HE 00pasylolKe
Cop, HEMOBHKHbLIE MANO4YKH, 00pa3yloT Karanasy. O6buHO wIEOMOpdHBLIE,
nudTepouHeie HiM 6yNaBOBUAHbIE C OHHM 3aKPYTJICHHBIM, APYTHM — KOHY-
c006pa3sHbIM MM 320CTPEHHBIM KOHLOM. KIIETKU HEKOTOPBIX KYJBTYP MOTYT
HMETh KOKKOBHMIIHYIO, YJUIMHEHHYIO, Pa3/IBOCHHYIO M JaXe pa3BETBICHHYIO



214 TJIABA 3

¢dopMmbl. Pacronoxenune KieToK: OAHHOYHOE, B NapaxX, KOPOTKHMX HENOYKax,
V- win Y-o6pa3Hoe, B Bufie «KuTaiCKuX Hepornugos» [1450, 1552]. Pa-
KYJIbTATHBHEIE aHA3pOOK1, BapHabelbHbIE [0 a3POTONEPAHTHOCTH.
BoNbLIMHCTBO KYALTYp JIy4llle pacTeT B aHadpoOHbIx ycnosusax. Copaxu-
BAIOT YIJIEBOABL, JIAKTaThl, MHPYBaThl ¢ 06pa3oBaHHEM INIPOIMOHOBOM H YKCYC-
HOIi KMCIOT, HEOOBLUNX KONNYECTB H30BAJIEPHAHOBOMH, MypPaBLUHOH, SHTADHO#
WM MonoyHoi#t kucnot, CO,, a TaloKe LIMTpaThl B IPHCYTCTBHH JakTaToB. Jlak-
TaThl ¥ IVII0K03a Goiee GIarONpUATHB! B KAYECTBE MCTOYHMKA DHEPTHHM, YEM JIAK-
T03a. OCHOBHBIE NIPOAYKTHI PEPMEHTALMH JIAKTATOB NOKa3aHb! B YPaBHEHHU:

3CH;CHOHCOO — 2CH;3;CH,COO + CH;COO + CO, + Hy,0 (3.5)

OTHollleHHe KONMYECTB2 NPONHOHOBOA KMCJIOTHl K YKCYCHOH OOBIYHO
paBHO 2:1, HO OHO MEHAETCA B LUIMPOKHX IpeAenax U MOXET ROCTHrath 5:1
[201). Haunbonee GuicTphrit poct npu 30-37° C u pH 7,0.

[TponnonoBokucisie GakTepuy GepMEHTHPYIOT aJlaHHH, CEPHH, acnapa-
rMH ¥ rnuMH ¢ obpasosannem CO,, NH;, ykcycHoit # IpONHOHOBOH KHCIIO-
1ol [1241]. Cxopocts depmenTaunn makcumansua npu 30° C, Ho Takoke Aoc-
TaTo4HO BhIcoKa npyu 20° C u naxe mpu 7° C.

BONBIIMHCTBO IITAMMOB PacTeT B IMIIOKO3HOM Oynbone ¢ 20% xendu.
Komounn Moryr ObiTh OenbiMH, CepbIMH, PO30BBIMH, KPACHBIMH, XKEITHIMH,
opaxeBbiMH [1450].

Jlonroe BpeMs He ylaBanoch 00HapyxuTh 6axTepHodaru K IponHOHOBO-
kuciabM GaxrepuaM. B 1995 r. noasuiiock coobumenne o sbiaeneHuu 19 Gakre-
puodaros u3 32 ceipoB ¢ BbicokuMmu TeMneparypamu I Harpesauua [349].
®aru o6HapyxeHb! B 16 U3 32 HccieloBaHHBIX CHIPOB, BBIPAGOTAHHEIX H3 Chl-
pOTo MOJIOKa M COJIEPKAIIKX JAOCTATOYHO GOJIBILIOE KOIXYECTBO ITIPOIIHOHOBO-
KHcabix 6akrepuil. Paru ObIIH YYBCTBHTENbHBI K [IACTEPH3AIUM MOJIOKA.

3.3.2. Knaccudukauua, cpena oburanusa

TponnoHoBoKKCIIbIE GakTepHU — NPEACTABMTENNH HEOOXOXUMOH MHK-
podIops! 1A NPOM3BOACTBA GOJBILMHCTBA CHIPOB C BHICOKHMH H CPERHUMH
Temnepatypamu Il HarpeBaHuA, OTBETCTBEHHble 32 (ODMHPOBAHHE B HHX
crneuuduU4ecKoro cierka CJIafikoBaTOro BKYCa M KPYIHOrO pHCYHKa, obpa-
3yeMbIX B pe3ynbTaTe cOpa)kMBaHUA 4acTH JIAKTATOB JO NpPONMOHOBOH Ku-
ciaotsl U CO, M paculenieHns KasedHa ¢ 06pazoBaHMeM OOJbLIOTO KOJIHYe-
CTBa MPOJIKHA, 06NAJAI0ILEro CIAAKOBATEIM BKYCOM.

MHorue npeacTaBUTENH MHKPOQIIOPHI KOXKHBIX I[TOKDOBOB 4E/IOBEKa
TaKXKe ABIAIOTCA NPONMMOHOBOKMCIABLIMM GaxTepuamu [201]. Hexoropsle aBto-
Ppbl NOAPA3NENAIOT IPONHOHOBOKUCLIE GAKTEPHH HA KIaCCHYECKHE, NPEHMY-
LIECTBEHHO BBIACIAEMBIE M3 ChIPOB, U KOXHbIE. KiiaccHYeckue NpOMHOHOBO-
KHUCIIble GaKTEpHH MO CTENEHH FOMOJIOTHYHOCTH ¥ COCTaBY K/ETOYHON CTEHKH
0pa3AeNqIoT Ha YeThIpe BUa c BapuaHTaMu (Taba. 3.22) [201, 1552].

B coipax o6b1uHO o6Hapyxusaerca P. freudenreichii. OT Opyrux Bujos
KJIACCHYECKHX NPOMMOHOBOKMCILIX Gakrepuil oH oTnMuaerca Goiee y3knM
CneKkTpoM (GEepMEHTHPYEMbIX YIJICBOJOB M NOBBIMICHHOH TEPMOYCTOHYHBO-



MUKPO®JIOPA 215

ctbio [201]. P. arabinosum — equncTBeHnbIit BUA, He 00pa3ylowunii xaTanasy,
u P. pentosaceum, obpasyiommii He3HaYHTENbHOE KONHYECTBO KaTajiashl,
obbequHeHb! B oquH BUA P. acidipropionici. Bugel P. thoenii u P. jensenii
FEHEeTHYECKHM POACTBEHHBI APYT C APYrOM, BXOJALINE B HUX NOABHIbI OT/IHM-
YaIOTCA COCTABOM (EPMEHTATHBHBIX KOMILIEKCOB.

P. freudenreichii pasnenaiotr Ha TpH NOABUAA; subsp. shermanii orTin-
yaetTcs OT subsp. freudenreichii oGpazoBaHHEM KHCIOTHI U3 NIAKTO3bl H CIIO-
€0GHOCTBIO CBEPTHIBaTH MOJIOKO [1231]. 52% wWITaMMOB IIPOIIHOHOBOKHUCIILIX
GaxTepuii, BELACNECHHRIX M3 (DHHCKOrO DMMEHTANLCKOrO Chipa, ObUIM HICH-
tHHLHpOBaHbI kak P. freudenreichii, 12% — xak P. pentosaceum, 10% — xax
P. shermanii v 10% — kak P. peterssonii [716]. 13 mwrtaMMOB [ponHOHOBO-
Kkucnbix GakTepuit, BoieneHHbIx u3 CoBeTckoro cbipa, 48% oTHeceHo k P. sher-
manii, oxono 30% — k P. freudenreichii, ocranbubie K P. jensenii, P. tech-
nicum, P. pentosaceum, P. arabinosum [1197].

3.22. Jugpgpepenyuayua knaccuueckux eudoe nponuoHo8OKUCIHX
baxkmepuii [201, 1552]

Baas ®PepmenTannd ca- | BoccranoBneHne Iger murmenta
Xapo3bl H MAJILTO3bI HHTPATOB

P. freudenreichii _ — KPEMOBBIi, MOXeT 6bITh
6pOH30BBIH MITH PO3OBBIH

P. thoenii + _ OT OpPaHXEBOTO JIO Kpac-
HO-KOPHYHEBOTO

P. jensenii + - ot 6€J10ro 10 pO30BOTo

P. acidipropionici + + Genbiit

{Ipumenanus: HY ONMH He PaBKMKACT XKENATHH; U3 apaGHHO3EI, HENIOGHO3B! H [JIH-
uepona P. freudenreichii He cOGpaxuBaer uemwioOuosss; P. thoenii
cOpaxuBaeT TONbkO TiMuUepon; P. jensenii He cOpaxuBaeT apabuHO3Y,
He BCe IITaMMhI 3TOro BHAa cOpaxusaioT uewnobuosy; P. acidipropi-
onici cOpaxuBaeT BCE TPH YTJIEBOAA.

OG6BIYHO MECTOM OOHTaHMA KIAaCCHYECKUX NMPONHOHOBOKHUCIBIX Gakre-
puii CYHTAIOT MOJIOKO H MOJIOYHEIE TPOAYKTHI, B YaCTHOCTH CHIPH. DTO He
COBCEM BEPHO, TaK KaK MOJIOKO IIPH BBIXOJE M3 BHIMEHHM HE COAEPXKHT Ipo-
MMOHOBOKHKCNBIX OakTepuii M 3apakaeTcd MMM H3 pa3iiMuHbIX 00BLEKTOB
BHewHe# cpenbl. PaGoT no BesABIEHMIO MeCT OGHTaHHSA POMHOHOBOKUCIBIX
fakTepuit HEAOCTATOUHO, OJJHAKO PA3NMYHBIMH MCCIIEOBATE/AMH OHH ObLIH
o6HapyXeHbl B nouBe H cuioce [201], a Taxoke B KMILIEYHOM TPAKTE IKHBOT-
HbIX, B pybute Minexonuratomux [1025, 1450].

Tlo-BHAMMOMY, B CHIDOM MOJIOKE OHH €CTb Bceraa. B cbipom Momnoke,
NOCTYNAIOLIEM Ha ChIPOJCIbHLIE 3aBOJbl AJNTaliCKOro Kpas, B 3aBUCHMOCTH
ot obnieit GakrepuansHOli oGceMeHeHHOCTH coaepxanocs ot 0,4 1o 42 Teic.
KIETOK [IPONUOHOBOKUCIBIX GaxTepuit B 1 ma [1198]. KonuyecTBo nponuo-
HOBOKMCIBIX 6aKTepuii B ChIPOM MOJIOKE TECHO KOPPEIHPYET ¢ OOLIMM CO-
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nepxanueM Oaxrepuit (r = 0,93-0,94), menee TecHO — ¢ coAepxKaHHEM Ku-
weyHoi nanouku (r = 0,61-0,88) [1197]. 310 cBHUAETENLCTBYET O TOM, 4TO
OCHOBHOE KOJIMYECTBO MPOMUOHOBOKMCIBIX GaKTepuii nomaiuo B Chipoe MoO-
JIOKO He U3 KHMIIEYHOro TpaKTa XUBOTHBIX. Uccnenosanusa 501 npobsl Morno-
Ka, 0CTaBJICHHOTO Ha 3aBOA IO Ipoun3BoAcTBy llIBeituapckoro cuipa 3a py-
6exoM, mokasanu, 4yTo cepliie 50% M3 HUX COAEPKAIM MEHEE 5 KIETOK/MI
NPOIIMOHOBOKHUCLIX GakTepuit H ToNbKO B 9,3% cilydyaeB HX YHCJO IpPEBhHI-
wano 50 knerox/miu [1231]. B Monoke B chipHO# BaHHE Ha 3TOM Xe 3aBO/E,
comepxanock or 10 mo 5600 xneToK/MJI TNPOMMOHOBOKHMCIBIX OakTepuii
(B cpensem 50 xnerox/mu). CrnenoBaTesnbHO, Ha 3aBOJAE MPOH3OLIO JOIOI-
HHMTENbHOE 00ceMEHEeHne MOJIOKa POIMOHOBOKUCIBLIMY 6aKTepHAMM.

OpaHMM U3 HCTOYHMKOB OOCEMEHEHHMA MOJOKAa IPONHOHOBOKHCIIBIMH
GaxrepusMU MOTYyT ObLITh MpenapaThl MOJOKOCBEPTHIBAIOLIMX 3H3UMOB, CO-
naepxauiue ot 4800 xo 7800 wietok/mi1 3THX MukpoopraHu3mos {1198]. Ilpu
TaKkoM 0OCEMEHEHHH MPENnapaToB MONOKOCBEPTHIBAIOMIKX JH3HMOB C HUMH
nomager B Monoko 120-200 KOE/n nmponuoHoBokucneix Gakrepuit. Bos-
MOXHBIM HCTOYHMKOM OOCEMEHEHHS MOJIOKa BO3OYAMTEAMH IPOIIHOHOBO-
KHCJIOro OpoxeHHs MOXeT ObITh IUIOXO BBIMBITOE H MPOAE3UH(HLKPOBAHHOC
obopyaoBaHKe 1 HHBEHTaph.

3.3.3. YCTOMUMBOCTb K BHELUHUM BO34eACTBUAM,
POCT B MONOKE M Cbipe

JlaHHbIe O TEPMOYCTOHYHBOCTH MPOIUOHOBOKHUCILIX GaKTepuii NpoTHBO-
peuusbl. [To pesynsTaTram onbIToB AJIEKCEEBOi C COABT., BO BpeMs NacTepH3a-
uu Mojtoka pu 71° C B Teuenue 15 ¢ moruGaer 99,8-99,97% wierok npomnuo-
HOBOKHUCI/IBIX OaKTepHii M B 1aCTEPH30BAHHOM MOJIOKE, NIOCTYNAIOIEM B ChIp-
HYIO BaHHY, HX KOJIMMECTBO COCTAaB/IAUIO OT MeHee 1 mo 250 wierox/ma [1198].
B omnnitax BenoycoBoit 10 11TaMMOB 1PONMOHOBOKKCIILIX OAKTEPHiA BHLIEPKH-
Banu Harpesatue npu 55, 60 u 65° C B Teuenne 60, 15 u 5 MHH COOTBETCTBEHHO
[1231]. Ilpn sTom Temneparypsl 71-72° C ABHIMCH KPUTHHECKHMM: HarpeBa-
Hue npu 72° C B Teyenue 10 c OHM BHACPXKUBAIOT, a B TeueHne 20 ¢ yxe He
BbLAEPXMBaIOT. Monoable wieTky Gosee 4yBCTBHTENbLHBI K HarpeBaHMIO, Tep-
MOYCTOHYHBOCTh B MOJIOKE BHIILE, YeM B OynboHe. J[ByxuacoBas BblIepxKa
Mosoka nipi 55° C — temnepartype II HarpeBaHus npH BrIpabOTKE KPYITHBIX Chbl-
POB — CHNBHO YMEHBIIAET COAEPXaHHE MPONUOHOBOKUCIBIX GaKTEpHIi.

Jns ceiponems ocobblii MHTEpeC NPEACTaBIAI0OT MMHUMAJIbHbIC TEMIlE-
paTyphl A1 pocTa NPONMOHOBOKMCAbIX Gakrepuii. Msyuenue 33 kosuiexkuuon-
HbIX ¥ 16 HEHAEHTU(DUIMPOBAHHBIX CBEXEBbLACNCHHBIX IITAMMOB IIPOITHOHO-
BOKHCJIbIX Gaxtepuii noka3ano, uro npu 2,8° C Tonbxo 3 cBeXeBblIEICHHbIE
KYJIbTYPbI JaJIH COMHHTENbHBIH pocT, nipu 7,2° C Mmorinu pact 12 cBexeBbife-
JeHHBIX U 16 KOMIEKIMOHHBIX 1TaMMOB, npH 12,8° C pocnu Bce HCCIEAOBaH-
Hble KyNbTYPhl 32 MCKIIIOYEHHEM JABYX KouleKuuoHHbIX [818]. BonbmumucTso
IITAMMOB [POTNIHOHOBOKHCIIBIX OakTepuit, BblIeNEHHBIX W3 COBETCKOIO ChIpa,
He pociu nipu 8—10° C, HO oauH ITaMM, OTHECEHHDLH K P. jensenii, B 100 1
naxTaTHO# cpeapl 3a 5 cyt npu 8—10° C obpasosan 14 mr CO, [1559].
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PocT nponnoHOBOKHCBIX GaKTEpHil B ChIpax BO BpeMA MX CO3PEBAHMA B
NPOXIAJIHEIX KAMEPAX BbI3bIBAET CAMOKOJ, YTO, OYEBHAHO, CBA3AHO C HEJAOC-
TATOYHOH MIACTHYHOCTBHIO CHIPHOH Macchl IIPH HU3KHMX TeMnepaTypax [1554,
1556]. B cBa3u c 3TMM B NpPOU3BOACTBE KPYIHLIX CHIPOB CIEAYET UCIIONb30-
BaTh TOJIbLKO LITAMMBI IIPOITMOHOBOKKMCILIX GaKTepHii, HecnocoOHbIe (hepMeH-
THPOBaTh JIAKTaThbl B IIPOXJIAfHbIX Kamepax 1A co3peBanusd. CilefyeT oT™Me-
THTb, 4TO P. shermanii moryt o6pa3oBsiBath CO, npu 7° C He TOJBKO U3 JaK-
TATOB, HO K M3 CBODOAHBIX aMUHOKMCIOT [1241].

Paspa6oTan cnoco6 3KCIEpHMEHTaIbHOH CENeKLMU YYBCTBHTENBHBIX K
X0JIONy MYTaHTOB [IPONMOHOBOKHCIBIX OaKTepuit, 3aKimoyaiouuiica B obpa-
6otke poautensckoif KynbTypsl N-MeTwi-N'-HUTPO-HUTPO3OTYaHUAUHOM
(150 mMr/mn B Teuenue 30 muH npu 32° C), AOCTATOUHOH AN YHHYTOKEHUA
99% xnetok, ¢ nociaenywomeil nakyGauueit 8 cpese ¢ 2000 Mr/mn nenuLmI-
mHa G mipu 14° C B Teuenne 48 u ana 0T60pa MyTaHTOB, HECTIOCOOHLIX pac-
H Tipx Temnepatype 14° C u nmxe [445]. IonyyeHo AeBATH MYTaHTOB, KO-
Topsle pocau npu 37° C ¢ Tako#l e CKOPOCTBIO, C KAKOH pOCAM POAMTENb-
CKHe IITaMMbl, HO HAMHOIO MeUIeHHee poauTenbCkuX npu 14° C [363].

B Monoke Raxke MPH ONTHMANBHBIX TEMIIEPATYPaX HPOIUOHOBOKUCIILIE
faxTepuH pa3sMHOMKAIOTCA MEIJIEHHO, HEKOTOpble BUARI H IUITAMMEI BOOOLIE
HE CBEPTHIBAIOT MOJIOKO, ApYrHe CBEPTHIBAIOT ero B TeueHue 2-9 cyr [1231].
CxopocTb 06pasoBaHns NMPONHOHOBOH M YKCYCHOM KHCJOT MNOBHILIANach B
2,25-4.5 paza npx BHECEHHU B MOJIOKO JIPOMCOKEBOrO SKCTPaKTa U B 1,6-4,6 pasa
B NPHCYTCTBHMHU JIaKTaTa HAaTpua. [IeNnTOHH3MPOBaHHOE MOJOKO, I'MAPOJIM3AT
K436MHA M NEYCHOYHBIH JKCTPAKT OKa3ajM MEHee CHIbHOE CTUMYJIHpYIOLIee
ACHCTBHE HA MPOITMOHOBOKHUCIIbIE OaKTEPUH.

Ha uaxonsieHue 6MOMaccel NPONMHOHOBOKMUC/IKIX GaxkTepHil OKasblBaeT
BIMSHUE BHECEHHE B cpeldly GecieTO4HBIX GHIBTPAaTOB MIH KyNbTYpalbHOM
KMIAKOCTH MOJIOYHOKHCIIBLIX GaKTepHii, MCIIONb3YEeMBIX B IIPOU3BOACTBE CHIPOB
¢ BoicokumHu TemniepaTypamH I narpesanus [204, 841, 1670]. Xapakrep Baus-
HHA 3aBUCHT OT BHJA W IITAMMa MOJIOYHOKHCIIbIX OakTepHii. Tak, ¢puwisTpaTs!
TepMOHILHOTO CTPENTOKOKKA M L. helveticus, HO He MOJIOMHOTO JIAKTOKOKKA,
CTHMYNMpOBaNH pa3Butue P. freudenreichii subsp. freudenreichii u B MeHpuIei
creneHu subsp. shermanii. Boinepxka npu 80° C B Teyenne 20 MuH cyect-
BEHHO YMEHBLIMIIA CTUMYIMpYlolLee AefictBue ¢punbTpaToB [204]. AMuHOKHC-
NOThl U IENTU/bI, 00pa3yeMble MOJOYHOKHCABIMU GAKTEPHAMH, B YACTHOCTH
L helveticus, 3a MCKMOYEHHEM TPEOHMHA M LUCTHHA, HCIIOJIB3OBAIUCH IPO-
NHOHOBOKHCIIbIMH GakTepuamu [841]. CoruyXHbiif NOPOLIOK M MIa3MUH B OT-
CYTCTBHE MOJIOYHOKHCIIbIX GaKTepHii He BIMAIOT HA Pa3sMHOXKEHHUE; B IIPUCYT-
CTBHH MOJIOUHOKHCIBIX GaKTepHii, OCYLIECTBIAIOWMX JaIbHEHIIMI ruApONH3
(no cBOGOMHBIX AaMUHOKHCIOT W HU3KOMOJEKYJISAPHBIX NENTUAOB) NPOAYKTOB
pacnIenIeHHs Ka3eHHA ChIYYXHBIM MOPOLIKOM H IUIA3MHHOM, POCT NPOTIHOHO-
BOKHCIBIX Gaxtepuii crumymupyercs [41]. OAHAKO CAHUIKOM BBICOKOE COAEp-
*aHHe cBODOJHBIX AMUHOKHCIIOT B Cpefie MOXKET HHIHOHpPOBaTh POCT MPOIHO-
HoBOKHMCIIBIX GakTepuit. JloGaBneHHe B CHIBOPOTOYHYIO Cpely acnaprara CTH-
MynupoBano pocT P. freudenreichii, Ho TOHM3WIO JOMIO NPONMOHOBO# KHCIIO-
Thl, 06pasyloleiicsa mpu cOpaxkuBaHuy gaxrtara [841].
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BhiaeneHHble U3 KPYTHBIX ChIpOB WTaMMbl L. rhamnosus u L. casei otpu-
LATENBHO BIMAIM Ha POCT MPONMOHOBOKHCIIBIX OaKTEPHii B CHIPaX € BLICOKUMH
u cpeauumu Temmeparypamu 11 Harpesanua [499). 31o xe ormeuanu Kinmos-
cKHit ¢ coasT. [1432]. Jlpyrue aBTOpHI OTMEHAIOT CTUMYIMPOBAaHHUE POCTa Mpo-
[IMOHOBOKHCAbIX Oakrepuii TaMmamu L. casei M UX MOJNIOXKHTENLHOE BIIUAHHE
Ha o0pa3oBaHHe IJIa3kOB U BKYC chipa [683]). Pasnuuune B pesyinbraTax 3THX
OILITOB BbI3BAHO YCJIOBUAMH HX IIPOBEJCHMA, B HaCTHOCTH cniocobaMu HeiTpa-
JIM3ALHMK KUCJIOTHI, 0Opa3yemoit naxrobaipuinaMi, XOTA Helb3d UCKIIOYMTD H
o0pa3oBaHue HEKOTOPHIMH ILUTAMMAMM JIAKTOOAIWLI creunpHUYECKUX AHTH-
6HOTHYECKHX BELIECTB B JIONOIHEHHE K OPraHU4ECKHM KHUCIIOTaM.

B onnlTax Lee et al. npu cOBMECTHOM Pa3BHTHH B Cpefie ¢ MUHHUMAIb-
HEIM COAEPXKAaHHEM IJIOKO3bl B aHAIPOOHBIX YCIOBUAX Mexay L. plantarum
H P. shermanii Habmonancas KOMMEHCAIN3M, HECMOTPA Ha CHikeHue pH,
KOTOPO€ OAHAKO JIMMHTHPOBAIOCH COAEPXKAHUEM IIIOKO03b1 [633].

U3 12 wramMMoB TepMOQMIBHBIX JaKTOOALMIUI POCT [POIHOHOBOKHC-
amix 6akrepuii nurubuposamu 2 wramma L. lactis, 2 wtamma L. helveticus u
1 wramm L. acidophilus [1169]. L. helveticus n L. acidophilus narn6upoanu
11 u3 17 wramMMOB NponHOHOBOKUCHBIX Oaktepuii, L. lactis nHruGuposan
pa3BuTHe HEOONBIIOTO KOJHYECTBA WITAMMOB. WHrnbGupylomue ¢axrops
6b1IH TEPMOCTAOUTBHBIE U TEPMOJIaOHIBHEIE.

C apyroii cCTOpOHbI, HCII0JIL30BaHHE KYRBTYPaIbHOI Cpeabl HEKOTOPEIX
IITAMMOB Me30(WIbHBIX M TepMOGWIBHBIX JIAKTOGALMII B MPOM3BOJACTBE
KOHIEHTpaTa NPOMHOHOBOKHCIBLIX OaKTepHil MMO3BOJIMIO HE TONBKO YBENH-
49UTh BHIXOA UX GHOMAcChl, HO H MOBBICHJIO CKOPOCTb Pa3BHTHS NPOIIMOHOBO-
kHcnblx Oaxtepuii B KpynHeix cbipax [1675]. Ilo-BumnMoMy, BIHAHHE MoO-
JIOYHOKHCIIBIX 6aKTepuit Ha POCT MPOITMOHOBOKMCIIBIX MHOI'OILIAHOBO, BKIIIO-
yaeT 06pa3oBaHHe CTUMYJIMPYIOIMX U HHrHOHPYIOLIMX (aKTOPOB.

MonoyHokucibie 6akTepus, B 3aBUCHMOCTH OT poza, obpa3yioT pasHbie
M30MEPHI MOJIOYHON KHMCJIOThI, 3 TIPOIIMOHOBOKHCIbIE OaxkTepun cOpaxKuBaior
H30Mephl MOJIOYHOH KMCIIOTBI C HEOIMHAKOBOH CKOpocThi0. B cpene co cMechio
H30MEpPOB MOJIOYHO! KMCJIOTHI IIPOITHOHOBOKMCIbIE GAKTEpHH Ipexae BCeEro
ucnons3ytot L(+)-naxrar [197}, 4o JOIDKHO y4UTBIBaTECH NP noabope Muk-
podriopsl 3aKBaCOK JU1s MPOM3BOACTBA KPYIIHBIX ChIPOB. B Ky/nbTypanbHoii cpe-
nie L. helveticus xonuenTpauus L(+)-naxrara seiie, uem D(-)-nakrara [841].

ITporuBopedusL! jaHHEIE 06 yCTOHYMBOCTH NPONMHOHOBOKUCIHKIX Gak-
TepHil K NOBapeHHOH COMH, YTO, MO-BUAMMOMY, O6YCNOBAEHO ee 3aBUCHMO-
CTBHIO OT LITaMMa M JIPYTHX Nokasatene cpeanl, B yactHoctH ot pH [401].
Antilla (1955) coob1uai, 4T0 MHTHOMPOBaHHE POCTA MIPONMOHOBOKHUCIIBIX OaK-
TepHii HauHHaeTcs npy coaepxanny B cpeae 3% NaCl. Poct 6bicTpopacTymux
IITaMMOB ITPOIIMOHOBOKMCBIX Gaxrepuii B nakratHoi cpene npu pH 7,0 unry-
6upoBanu 6% conu, npu pH 5,2 — yxe 3%, MEANEHHO pacTyILie LITAMMBI,
Haobopot, 6butn Gonee coneycroituusl npu pH 5,2 (Roliman & Sjostrom,
1946) [401]. Haubonee ycroiiuu k conu P. shermanii (npejeabHas KOHLEH-
Tpaumua 6,7%, A, = 0,955) [1147], 4yro, oueBUAHO, U ABJIAETCA NPHYMHONA
npeobnaganua storo noasuaa B CoserckoM cuipe [1197]. B onbrtax Ausex-
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ceeBOH H AHHILEHKO CONEYCTOHYMBOCTE MPONHOHOBOKHCABIX OaKTepui,
BoifencHHbIX M3 COBETCKOro chipa, M3y4anach B JIAKTaTHO# cpene ¢ pH 7,0
npu 22° C [1196]. H3 23 uccnenoBaHHbIX ITAaMMOB HauOOMBLIYIO YCTOMHYH-
BOCTb K COJIM [IOKa3a/lu ABa WTaMMa P. shermanii u P. technicum: oun pocau
npu 5,2% conu. B cpexne ¢ 6,5% conu xu3HecnocoOHble KkiieTku nocne 27 ¢yt
HHKY0auMK COXpaHHIHCh TONbKO Y 6 mrtaMmMoB. CKOPOCTh HakolieHus 6uo-
macchl B cpeae ¢ 4,5% NaCl 6suta B 10 pa3 Huxe, yeM B npucyTcTsuu 1,4%
NaCl. UyBCcTBHTENBHOCTD K COJIM 3aBUCHT OT luTamma [1195].

ConepikaHue CONM B 3pejibiX OTEYECTBEHHBIX ChIPaX C BBICOKOI Temrepa-
Typoil II narpepanusa (Coserckom, lllBefiuapckoM) 0OBIYHO HAaXOAMTCA Ha
yposre 1,5-2,0%, uto cocrasiser 3,8-5,0% B BonHoit ¢ase; B cbipax ITOro
wiacca, BelpaGartbiBaeMmuix B IlIBeiinapnuu, oHo B cpeaHem paeo (%): B OM-
menTansckom — 0,65 (1,8 B BoaHo# (ase), B I'proiiepe — 1,45 (3,9), B Annen-
uemiepe — 1,6 (3,9) [1025]. Takum obpa3om, YpPOBEHB MOCOJKH 3apyOeXHBIX
CbIPOB C BBICOKMMH TemiepaTypaMmu Il HarpeBaHus HuXKe, YEM OTEHECTBEH-
HbIX. B TO ke BpeMs WHTEHCHBHOCTb Pa3BUTHS MPONHOHOBOKHUCILIX GaKTepuii
B CBIpax 3aBHCHT OT YPOBHA MXx nocoiku (tabn. 3.23) [1554]. Copepxaunue
NPONMUOHOBOKHCIbLIX 6aKkTepuii HEOAHHAKOBO B PAIIMYHBIX CNIOAX TONOBKH
chipa: B HapyxHoM cjioe COBETCKOro chipa, B KOTOPOM KOHLEHTPALUA COJIH B
BoAHOM (ase coctaBuna 4,4%, B 90-CyTOUHOM BO3pacTe COAEPIKAHHE MPOIHO-
HOBOKHCIIBIX GaKTepwii pasHamocs 32-10°% B LECHTPAIbHOM CJIOE C KOHIEHTpa-
uueii conu B BoaHo# daze 2,9% — 69-10° KOE/r. Jlna CPaBHEHHA YKAXKEM, YTO
B ChIpaxX 3TOTO Kiacca, BelpabaTniBaembix B 11IBeiitapun, xomiyecTBo mponuo-
HOBOKHMCJBIX OakTepuit B nepHos MakCHMyma paBHsieTCA ( 1-10)-10® KOE/r
[1025], a conepxaHne KMCJAOT B HHX NokaszaHo B Tabn. 12.5. Cuip CoBerckuii
onmuaetca ot 1lIBejinapckoro (3MMeHTaNBCKHMIt CHIP YACTO HAa3bIBAKOT IIPOCTO
«lIBefinapckumM») He TONBKO 3HAYUTENBHO Gonee HU3KHM COJIEPXKaHHEM COJIH,
HO ¥ MeHbInei maccoit ronosku (11-18 no cpasnennto ¢ 60-130 kr), yto yc-
KOpSeT MPOHUKHOBEHHE COJM BO BHYTPEHHME CJIOM FONOBKH M BbI3bIBA€T HH-
rufupoBaHHe Pa3BUTHA NMPONHOHOBOKHUCIKIX OakTepuii Ha Go/ee paHHUX CTa-
ausAx cospeanus cbipa. OnHaxo 1 B COBETCKOM ChIpE COMb JOBOJBHO MEIUIEH-
HO MPOHHKAET BO BHYTPEHHHE CiIOH. Tak, B 90-CyTOUYHBIX Chlpax KOHLEHTpa-
1S CO/IM B BOAHOM (hase B LiEHTpanbHBIX CI0AX OblNa HUXKE, YEM B CIOAX,
MPHIEralOIMX K IOBEPXHOCTH I'OJOBKH, B 3aBUCHMOCTH OT IPOAOIKHTEILHO-
cri nocoaxy B 1,3-1,5 pasa, a couepxanue NMPONMOHOBOKHCILIX Gakrepwii,
HaoGopor, Bblwe B 2,1-2,6 pasa [1557]. Takum 00pa3oM, NPONHOHOBOKUCIBIE
faKTepuH NPAKTUMECKH HA BCEM INPOTHKEHHH CO3PEBAHHA MMEIOT BO3MOX-
HOCTh PAa3MHOXATECS B LEHTPAIbHBIX cosAx COBETCKOro chipa AddKe € YHETOM
BHICOKO# CTENEHH €r0 MOCOJKH, OJHAKO HEOJHHAKOBasA CKOPOCTb HX Pa3BUTHA
B IPeJieNax roJIOBKM BiEYeT 3a co00# M pa3iMius B OPraHONENTHYECKHX II0Ka-
WTE/AX: CTETIEHD BBIPAXKEHHOCTH ChIPHOTO BKYCa YCH/IMBAeTCH, a TBEPAOCTh
CHIPHOTO TECTA CHHXKAETCH 10 HANPABJIECHMIO OT NepH(EPHH K LIEHTPY.

Bonbuias MHTEHCHBHOCTH IIPOMMOHOBOKHKCIIOrO OpoXeHHs B OMMEHTaIb-
KoM chipe 06yCIIOBIIHBAET €ro GoJiee BBIPAXKEHHbIA BKYC H apOMaT, HO NIOBLILIAET
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YyBCTBHUTEJILHOCTb K MacJIAHOKUCIOMY OpoxeHuio, 1o cpasHeHHio ¢ CoBeTckum
ceipoM. U3 KpynHBIX ChIpOB, BeipabaThiBaembix B [lIBeiiuapun, DMMeHTaILCKUi
obnapmaer Gonee BLIPAXKEHHBIM CNEUM(HYECKHM JUIS 3TOIO KJ1acca ChIPOB BKYCOM
1 GoJiee pa3BHUTHIM PUCYHKOM, ueM ['pioiiep u Annenueiep [1025].

3.23. Humencuenocmes nponuonosoxucnozo obpoxcenusn ¢ Cogemckom
coipe & 3agucumocmu om ypoeHa nocoaxu [1554]

Bpems |Conepsanne NaCl, % Maxe. kosan4. Couepmanu; OTlloluelme_
1OCO- MPONHOHOBO- KHCAOT, MT % NPONHOHOBOH
X8, CyT B BoANoi | KHCABIX 6aK- | nponuono- .| KyKcycH.

’ B chipe haze Tepnit, 10%r poii  |YHCYCHOR|  wycntore

3 1.2 3,13 91 215 245 0,88

5 1,4 355 60 201 231 0,87

7 1.7 428 25 151 187 081

9 2,0 5.04 10 83 141 0,59

Unrubupyioluee peficTBie Conu Ha MPONHOHOBOKHCIILIE GaxTepHH CHH-
JaeTca Npu noBbieHHH pH u yBenuyeHun cofepaHua Biary B chipe. B Mo-
Joke ¢ 4% NaCl nponuoHoBoKuUcHble OakTepHH pacTyT, HO HaYHHaIOT 0bpaso-
BuBaTh CO, 3HAUHMTENBHO NO3]IHEE, YeM B MoJIoke Ge3 nobasienus conu [833].

Ontumanbuelii pH ana nponHoHoBokucnbix Gaxrepuit paseH 6,8-7,2,
YTO HaMHOrO Bblilie pH kpynHbIX CIPOB (5,2-5,6), OAHAKO H B KPYMHBIX ChI-
pax pH Bblllle MUHUMAILHOTO JIA POCTa MPONHOHOBOKMCIBIX OaxTepuii
(1556]. Bnusnne pH Ha pazsutie B COBETCKOM ChIpE [IPOIMMOHOBOKUCIBIX OaK-
Tepuii MOKa3aHO B OMBITAX, [IPOBEACHHBIX B Aurraiickom ¢wmare BHUMMC
[1554]. B omsite pH chIpoB peryinpoBaiy cTeneHbio pa3baBneHus BOJAOH
cblBOpoTKHM nociie otbopa 30% ee konuyectBa. Pe3ynbTaTsl 3TOro OINKLITA
npuBeaeHsl B Tabx. 3.24. Ilepen nomeuenneM B GpoaunsHyio kamepy pH
coipoB II u III BapuanToB 6butH Bhllie pH KOHTpOABHOrO Chipa, BO BpEMs
BbIpabOTKH KOTOPOro ChHIBOPOTKY He pa3basisiu Bojoi, Ha 0,06 u 0,13 en.
cOOTBEeTCTBEHHO. KoJinuecTBO NpONMOHOBOKKCIBIX OaKkTepuil 3a [IEPHOA 110-
Clle OKOHYaHMS MOCOJIKH H 0 MOMEHTA BbiX0/Ja U3 OpoaunbHO#M KaMeph! BO3-
pOC/I0 B KOHTPOJIBHBIX Chipax B 63,6 pa3a, B ceipax I BapuanTa — B 200 pa3 u
I1I BapnanTa — B 236 pa3. Coaepxxanue 3TuX GakTepHii B IEpHOJ MaKCHMYMa
B coipax I, IT u III BapuanTOB HaXOAUIOCH B OTHOLIEHUH 1:2:3.

HepuccounupoBaHHas MOJIOYHAs KHMCIOTa HHIHOUpYeT pOCT NMPOIHOHO-
BOKMCJIBIX OaKTepuii, CTelleHb 3TOr0 HHrHOMPOBAHHA 3aBHCHT OT LITAMMA U BH-
Jia TIPOTMOHOBOKMCHBIX Gaktepuii. IIpn nccnenosanuu P. jensenii P16 u P. freu-
denreichii subsp. globosum P14, BbljielIeHHbIX COOTBETCTBEHHO M3 BCIIy4EHHO-
ro ¥ HOpMaiabHOIO chipa I'paHa, MOJIOUHAA KHMCIIOTa 3HAYHTEJbHO CHIIbHEE
nHrubuposana wrramm P14 [1721]. OcHoBHas Macca NPONHOHOBOKHCIIBIX Oak-
Tepuii morubaeT Npy nacTepu3alMy MOJIOKA; YLEIEBIUUX [I0C/e HacTEpH3alit
KJIETOK HEAOCTaTOYHO 1A 0GECeyeHus Hy)HOTO YPOBHS MPONHOHOBOKHUCIIO-
ro OpoXkeHua B chipe. JOCTaTOYHBIM KOJIMYECTBOM IPOITHOHOBOKHCILIX Gak-
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Tepuii B COBETCKOM ChIpE NMPH HOPMAJILHOM TEXHOJIOTHYECKOM Ipouecce Oy-
JET HallMHYUe B HEM M0CIE NIPECCOBAHUSA (2-4)-10° KOE/r, uto ofecnieuunsaercs
BHECEHMEM B MOJIOKO nocne nacrepusauuu 1-2 mn na 5000 1 Mosoka YuCTO#
Ky/IbTYpPB! IPONHOHOBOKHCILIX OakTepuit wnu 1-2 Thic. KOE/mn [1432, 1556).
Cnenyer, onnako, OTMETUTb, HTO COAEPMKAHUE IPOMHOHOBOKUCILIX GaKrepHii
B CoserckoM chipe B 6onblueii CTeneHU 3aBUCHT HE OT MX KOJIMYECTBA, BHOCH-
MOrO B MOJIOKO, & OT ApYrHX ¢aktopoB. B onbitax KnumoBckoro ¢ coasr. xo-
JMYECTBO BHECEHHBIX B MOJIOKO IIPOLIMOHOBOKHMCIIBIX OakTepHii 11 BhipaboT-
K4 CBIPOB JIBYX BapuaHTOB oTiinyaioch B 1800 pa3, a MakCHMAIIbHOE MX KOJIH-
YECTBO B ChIpax — TOJNBLKO B 1,5 paza, XoTs npu Mcnosbs3oBaHuy GoibLIei 0351
MaKCHMMYM HAcCTYIWI HaMHOro pasbiue [1432].

3.24. Kucnomnocme u codepiicanue nponuonoeoKucvix 6axmepuii
¢ Cosemckom cuipe

Koanuyectso Boabl, 106aB1eHHOMH B CHIBOPOTKY,
INoxa3zaTean % 0T KOJIHYECTBA CMECH
0 10 20
KucnotHocTs chiBOpOTKH B 15.00 13,20 13.20
KoHIe o6paboTkn 3epHa, °T
pH: mocne npeccoBanus 5,39 5,42 5,50
3oyt 5.26 5,30 5,36
TOCJIE TTOCOJIKH 5,28 5,36 5.40
nepex napuiKoii 5,31 5,37 5,44
NOCIIe MapHIKH 5,36 5,47 5,52
90 cyt 5,44 5,53 5,54
120 cyt 547 5,57 5,61
KonHuecTBO MpOMTHOHOBOKHCIBIX
6axrepuit B ceIpax, Thic. KOE/r
TOCJIE MPECCOBAHHS 3.5 5,6 5.6
TI0CJIE TIOCOJIKH 4,4 3,0 3.6
TocIE MApHIIKH 280 600 850
75 ¢yt 103 385 230
90 cyt 233 535 473

IlpuBeneHHEIE BhIE NAHHBIE O YYBCTBUTEABHOCTH IIPOMUOHOBOKMCIBIX
GakTepuit k coziepxaHHIO B chbipax comd ¥ pH ka3aiocs Gbl CBUAETENLCTBYIOT O
TOM, YTO MMEHHO 3TH (PAKTOPbI JOJDKHBI MTpaTh [VIABHYIO POJb B TEMIlax pas-
BUTHA NIPONMOHOBOKMCIBIX Gakrepuii B CoBerckoM chipe. OnHako B ChIpax
HODKHBI ObITL U ApYrHe (aKTOpbl, IHUMUTHPYIOLIHE POCT NPOIIHOHOBOKHCIIBIX
baxrepnii. Ecnu 6b1, HanmpuMep, KOHLEHTpaLus COJIM B BOAHOH (ase cripa Obuia
€AMHCTBEHHbIM (PAKTOPOM, JIMMHTHPYIOLIMM MX DOCT, HPONHOHOBOKUCIILIE
GaxTepuu npexparLani O6b1 pa3sMHOXKATHCA B ChIPaX B ONHO U TO XK€ BPEMs He3a-
BHCHMO OT J103bI HX BHECEHHS, KOTZIa KOHUEHTPALKsA COJIY B LIEHTPAILHbIX CIOAX
NPEBLICUT MAKCHMAIBHYIO FPaHMLly Ul UX pasBUTHA. B npensiaymem onbite
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KOJIMYECTBO XKH3HECNIOCOOHBIX KIETOK IPONMOHOBOKHCIIBIX Oakrepnit B BapHaH-
T€ C BLICOKOH MOCEBHOI 1030H NepecTano yBEIHYUBATHCA B CHIPE B KOHLE €r0
BbIIEPXKKH B TerUioi kamepe (uepe3 40 cyT), KOria KOHUEHTPAUMA COMM B LIEH-
TpaJIbHBIX CJIOSX HE OLIBAET BHICOKOI, a B BADHAHTE C HU3KOiH MOCEBHOI 1030
Hx Ouomacca yBemuuMBaiack A0 KoHUa cospeBanus (100 cyt), koraa cons 6o-
Jiee paBHOMEPHO pacripefieNiferca B npenesnax ronosku [ 1432).

B 1-biit nepuoxn cospeBaHus Coserckoro chipa npu Temnepatype 10-12° C
NPONUOHOBOKHUCIbIE 6akTepHu NPaKTHYECKH He pasMHosxarotcs [308, 1432].
He pa3sMHOXalOTCA OHH B 3TOT NEPUOJ U B OMMEHTAILCKOM ChIPE, XOTS TEMITE-
parypa ero co3pesaHus Ha niepsoM stane (12-14° C) HeckonbKo BbILIE, Y€M B
npousBoacTBe COBETCKOro Chipa. ALIETaThl M NMPONUOHATH B JMMEHTAILCKOM
chIpe He 00pa3yloTCs O €ro NOMELEHHA B TEITy1o Kamepy (puc. 3.10) [1025].

KinnmoBckHii ¢ COaBT. OTCYTCTBHE Pa3MHOXEHMA INPOIIMOHOBOKHUCIbIX
6akTepuii Ha EpBOM 3Tane co3peBaHUA OOBACHAIOT HU3KOH TeMIepaTypoit 1
BBICOKO# CKOpPOCTbIO KHCIOTOOOpa3oBaHUA MUKpO(IOpo#i 3aKBacKH B 3TOT
nepuon [1432]. IToBslieHne TeMmepaTypsl cO3peBaHUs CHIPOB B Opodms-
HOM KaMepe (mapuike) go 22-24° C npuspaHo Mpexnae Bcero obecrneuuTh
YCIIOBHA JUIA pOCTa NPONMOHOBOKUCIBIX GakTepuii. OTOMY He NPOTUBOPEYHT
4acTo HabJloaaeMoe pa3sMHOMKEHHE NPONIHOHOBOKHCALIX GakTepHil Bo Bpems
coapesanus cripa npu 10-12° C nocne ero BoIXoAa H3 OPOJWILHOM KaMepst,
Tak Kax pH cbIpoB nocne Napuiku cyiecTBeHHO noseimaetcs (Tabn. 3.34), a
4yBCTBUTENBHOCTh MPONMOHOBOKHCILIX OaKkTepuil K HH3KMM TeMrepaTrypam
yMeHbllaercs ¢ nosblieHneM pH. Onxako o6bacuenne KitMMOBCKOro ¢ coasT.
NpHYHH OTCYTCTBHSA Pa3MHOMEHUS NPONUOHOBOKUCIBIX 6akTepuil B nepBblit
MEPUOA CO3PEBAHHS B NPOXIaAHOH KaMepe HENOCTATOYHO.

TTo JaHHBIM MTaNbAHCKHMX YYEHBLIX, IPOMHOHOBOKUCIbIE OaKTEPHH, BbI-
JeNeHHble M3 BCIyYEHHBIX B PE3YJIbTATE HX JKM3HEACATENBHOCTH KPYMHBIX
celpoB ITapmunkano Perano u I'pana ITanano, pazmHoxanuce B cbipe I'paHa,
XOTA M OYEeHb MEUISHHO, TIpH KOMOMHAlMM Tpex ¢akTOpOB: TeMIeEpaTyphl
Huxe 22° C, conepxauus 6osnee 2% comu u pH Huxe 5,5 [144]. Bo Bpems
npeaBapUTENsHOTO co3peBaHus cwipa npu 10-12° C omHoil M3 NMpUYHH OT-
CYTCTBHS HX Pa3MHOMECHHA MOTYT ObiTh cyOieTanbHbie MOBpEXACHUSA KiIe-
TOK, HONY4eHHbIe BO BpeMs 06paboTku 3epHa npu Temneparypax II Harpesa-
HHA, IS YCTPaHEHHA KOTOPBHIX KIETKE HEOOXOAMMO ONpejeNcHHOE BpeMA.
Kpowme Toro, B 3TOT nepHoJ B Chipax AOCTATOUHO HHTEHCHBHO Pa3MHOXKAIOT-
cs uUTpaTdhepMEHTUpYIOIHEe Me3o(huIbHble 1aKTO0alMIIbI, MHOTHE H3 KO-
TOpbIX 00pa3yloT HecTOHKME aHTHOHOTHYECKHe BELUEeCTBa, KOTOPHIE MOTYT
UHrUOMUPOBaTH POCT IPONHOHOBOKHUCABIX GakTepuii [1308].

Hekortopoe yBennueHue NpoI0/DKHTEILHOCTH [IEPBOro NEPHOJA [03B0-
NSET MPOIIMOHOBOKUCILIM OakTepuaM noiaHee penapupoBaTh cybieTanbHble
noBpexaeHud KieTok 6aktepuii. K ToMy e, 3Ta Mepa yBenuuupaer 6uomac-
€y Me30(HIbHBIX NAKTOOALM/I K MOMEHTY MOMELIEHHA CHIPOB B TEIYIO
Kamepy, a C/EROBaTEIbHO, YBEIHMYUBAET KOJIMYECTBO DH3UMOB B CHIPHOH
Macce, HeOOXOAHUMBIX /1A CO3PeBaHHMA Chipa. YBEIHYEHHE KOJMYECTBA ITHX
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SH3UMOB B CLIDHOM Macce NOBBIMIAET CKOPOCTh CO3PEBAHUA U COKPAILAET Ero
npogomxuTenbHOCTh B CoBeTcKoM chipe Ha 25% [1558).

KpoMe >Toro, B chipax B 3TOT NepHOX HEMHOro nossiwaerca pH, uro
CKOpee BCEro 00ycIIOB/IEHO yTHIM3alMeH UTpaToB naxrobaummiamu. Takum
00pasoM, yBelHHEHUE NPOJOLKHUTENBHOCTU NEPBOTO NEPUOAA CO3PEBAHMA
Chipa B [IPOXJIaJHOH KaMepe NO/HKHO YCHIIMTh BIMAHHME MOBbILIIEHKS TEMIIEpa-
Typel B 6poMIIBHO KaMepe Ha CO3PEBAHME ChIpa NPUMEPHO B ABa pasa.

B HauanbHbli nepHoj co3peBaHUA B ChIpE HEAOCTATOYHO BBICOKO CO-
nepxaHHe CBOGORHBIX AMHHOKHCIOT M HU3KOMOJIEKYJIPHBIX NPOAYKTOB
NPOTE0/IH3a, CTHMYJIHPYIOLIHX POCT IIPONMOHOBOKHCIILIX Gaktepuii. Llseii-
LAPCKUMH Y4EHBIMH OBIIO OKa3aHO, YTO BHECEHHME B MOJIOKO IIEPE] ChIYYK-
HbIM CBEPTLIBAHHEM MHKPOKOKKOB OKa3bIBaeT CHIIbHEHILIEE CTUMYIHpYIOLIEE
ACHCTBME Ha IPONMOHOBOKHUCIbIE OaKTEPHHM: B ONBITHOM DMMEHTaNLCKOM
ChIPE B TPEXMECAYHOM BO3PACTE COAEPHKAHUE NMPONMUOHOBOKUCLIX GakTepHii
pasusnocs (373-679)-10%r, B KoHTpONBHOM, BhipaGaTsiBacMOM Ge3 IpuMe-
HEHHA MMKpPOKOKKOB, — (239-356)-10° [896]. O 6onee nHTEHCHBHOM pa3BH-
THH TIPOIIHOHOBOKHUC/bIX GaKTEpHil B ONMBITHBIX CHIPAX CBHUACTENLCTBYET M
10T ¢aKT, 4to pH 5THUX CHIPOB MOBBICWICA A0 HOPMAJIBLHOIO YPOBHA Ha ABE
HEJIENM paHbl€, YEM B KOHTPOIBHBIX (B KpymHbIX cbipax pH Bo Bpems co-
3pEBAHMA ChIPa MOBBLIILAETCH 33 CUET COPaXKMBaHUA JIAKTATOB M NPOTE0J113a).

HHTEHCHBHOCTD Pa3BHTHA NPONHOHOBOKUC/IBIX OakTepuii 3aBHCHT oT
cesona rozaa [111, 308], yro MoxeT ObITh CBA3aHO C KOPMIEHHUEM KOPOB M
M3IMEHEHHMAMM COCTaBa M CBOMCTB MONOKA Ha MPOTAXKEHUH Jakrtauuu. Tak,
NOBBILIEHHE COJACPKAHHA HEHACBILICHHBIX KHCJIOT B MOJOYHOM XHpE B Ia-
CTOMILHBIA NEpHO MOXKET MHrHOMPOBATH NPOMMOHOBOKKUCIOE GpoXeHHe B
KPYIIHBIX ChIpax.

B cniBopoTKe, nmosyueHHO# NpH BrIpaboTKe ChIPOB IUBEHLAPCKOTO THMA,
YCTAHOBJIEHO HAJIMYME TEPMONAOWIBLHBIX, HHTHOUPYIOIMX POCT IPONHOHOBO-
kcmbix Oaxrepuit Bemects [1227]. Murubupyrouiee mefctBue ChIBOPOTKH
Hemb3s ObLI0 00BACHUTS BansHueM pH. BrionHe Bo3MoxHO, uTo Mukpogopa
38KBACKM B MEPHOJ aKTUBHOrO pocTa oOpa3syeT crnelu(UUYEcCKHe 10 OTHOLIE-
HHIO K IIPONHOHOBOKUCIIBIM OaKTepuaM aHTHOMOTHYECKHE BEUECTBA, KOTOPbIE
paspylialoTcs B NPOLECCE AANBHEHIIEr0 CO3pEBaHUA CHIPOB. YBeIMUEHHUE I10-
ceBHOi mo3bl Gonrapckoit nanouxku npu BeipaGotke llIBeituapckoro ceipa ¢
0 mo 2500 mn Ha 9080 1 MOMOKa CHM3WIO COAEPIKAHUE MPONHOHOBOKHCIBIX
bakTepuii B chipe NpH BbixoAe M3 OPOAWILHON KaMepsl B 3 pa3a, KONHYECTBO
NPOMHOHOBOM KMCIOTH! B 1,1 pa3a, HECMOTPA Ha yBENHYEHUE NPOAOILKUTENL-
HOCTH co3peBanus B GpoamibHOH kamepe ¢ 21 1o 28 cyT, oAHAaKO conepKaHue
NpoJHHA YBEJH4YWIOCh B 1,91 pasa, mOBEICHIACH H CTENEHb BbIPAKEHHOCTH
cuipHoTrO BKyca [89, 1584). Jlanbuetiinee yBesnyeHue NoceBHOM J03b1 6oarap-
CKOH MaJOYKHM YMEHBIIH/IO KOHLECHTPALMIO MTPOJIMHA X BLIPAKEHHOCTD CHIPHO-
T0 BKYCa H BbI3BAJIO HOPOKH ChIpa (FrOPbKHIt H KHCIIbIi BKYC).

Takum 06pasoM, B ChIpax MOI'YT A€HCTBOBaTh CTHMY/IMDYIOUIME H HHIU-
Gupyrolmie pocT IPONHOHOBOKHCILIX GaxTepuii (akTopsl, oTnHyHbie OT pH 1
KOHUCHTPALMH COJIH, COBOKYTIHOCTb KOTOPbIX MOXET MOAABHUTH POCT IPOIHO-
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HOBOKHC/IbIX 6aKTepHii B NIEPBbIii IIEPHOJL CO3PEBaHHUA NPU MPOXIANHONH TeMIe-
patype. OHaKO OTCYTCTBHE Pa3MHOXEHHsS MPONHOHOBOKMCILIX GakTepuii B
3TOT nepuo He 00A3aTenbHO: B onbiTax A. ['yKoBa ¢ COABT. POIIMOHOBOKHUC-
Jible GaKTepuu, XOTs U MEJUIEHHO, HO Pa3sMHOXKAIUCH HA IIEPBOM 3TaIle CO3peBa-
HMA B ChIpax oHOH M3 9 Bbipabotox [308]. KonuuecTBo IpOIIHOHOBOKHMCIIBIX
GakTepuii B 6104HOM OMMEHTAIBCKOM ChIpe BO BPEMs €r0 CO3PEBaHHs B Iep-
BO# NpoXJIaJHON KaMepe CHCTEMAaTHYeCKH BO3PacTano NPHMEPHO Ha JiBa MO-
paaxa [1212]. Jlpyrumu ocoGeHHOCTAMH MHKPOOHOIOrHuecKux U Guoxummye-
CKHX MpPOLIECCOB B 3TOM Chipe, BbipabaTriBaeMoM Ha IlaiineHckoM Mosikom6u-
HaTe B DCTOHMH, OBUIM pa3MHOKEHHE CIIOPOBBIX adpOOHLIX Nanouyex, UHTEH-
CHBHBLi1 11pOTEOU3 B TeHeHHUe nepBoix 10 cyT, cymecTBeHHOE nosbileHue pH B
NIEPUOJ NOCJIE NPECCOBaHMUA JO NOMEILEHUA Cbipa B 6poawibHyIo Kamepy (c 5,2
A0 54). ABTOpbI HCCIIEAOBAHMIA 3TOTO ChIpA CYMTAIOT, YTO SHEPTrUYHbLi MMPOTeo-
nu3 co3fiajl GnaronpUATHLIE YCIOBHA IS Pa3MHOMKEHHMS NPOMHOHOBOKHCIIBIX
6akrepuit Ha nepBOM JTarle CO3PEBaHMA OI0YHOIO DMMEHTAILCKOTIO ChIpa.
TpoTteoanTuueckas aKTHBHOCTb [IPONHOHOBOKUCILIX OakTepuit 3HauH-
TEJIbHO MEHbLUE MPOTEOJMTUYECKOH AKTHBHOCTH MHKPOQUIOPHl 3aKBACKH
[1235], Tem He MeHee OHM 06pa3ylOT NENTHAA3bI, BhI3bIBAIOLIME OCBOGOMIE-
HHE MNpOJHHA, KOTOpbI y4acTByeT B (DOpPMHPOBAHHH XapaKTEPHOIO MIA
KpPYNHBIX chIpoB cnaakoBaroro Bkyca [607]. HemoctaTouublii nporteosnus
obycnoBnnBaeT $HoOpMUpOBaHHE CiIaBOBBIPAXKEHHOIO CHIDHOTO BKYca M H3-
JMIIHE TUIOTHOH KOHCHUCTEHLMM, MHOTA3 — HEPaBHOMEPHOI'O PHUCYHKa, H3-
AMIIHUMIA [pOTEOaH3 NMPUBOAUT K 006Pa30BaHUIO NEPE3PENOro, CIMIUKOM OCT-
poro Bkyca 1 Kpouuinsoit koHcuctenuuu [1025]. IIpu obpazoBanuu B Kpyn-
HbIX ChIpaX GONBLIOrO KOJMYECTBA HU3KOMONEKYIIAPHBIX IPOAYKTOB IPOTE0-
JM3a W CIKIIKOM HMHTEHCHBHOIO Pa3BUTHA [POIHOHOBOKHMCIBIX Oakrepuit
KonuuectBo obpasyemoro CO, yBennuyuBaercs 3a cHeT JAeKapOOKCHINPOBa-
HM#, 4TO NPHUBOAUT K (GOPMUPOBAHHIO M3NHUIHE Pa3BUTOTO PHCYHKa, obpa-
30BaHUIO TPELUMH U CHIKEHHIO CTOMKOCTH B XpaHeHHuu chipa [1025].
MHorue aBTOpbl CYMTAIOT, YTO M3/MILUHEE PA3BUTHE MPOIIMOHOBOKHC-
nbix Oaxrepuii MOKET BbI3BAaTh NOPOKH B KPYMHbIX ceipax [129, 316, 707,
1024]. Tak, Bo BcnyueHHOM cbipe COpHHIl C KPOLLTHBOH KOHCHCTCHLMEH,
CaMOKOJIOM, NMOBBILIEHHBIM gH 6b11M 06HapyXEHb TPONUHOHOBOKHUCbIE Gak-
Tepun B komuuectse 10°~10° KOE/r [707). KpoMe HuX, B NEDEKTHBIX Chpax
6bu10 4,6-10° KOE/r E. faecalis u 9,8-10° KOE/r L. fermentum npotus
7,6:10° u 3-10° KOE/r B chipax 6e3 nopokoB. ABTOphI paGOTHI IENaI0T BLIBOA
O TOM, YTO JHTEPOKOKKH CTHMYJIHPOBAIM POCT NPONHOHOBOKUCIBIX Oakre-
phil, KOTOpBIE BMecTe C L. fermentum BbI3Bany nopuy chipoB.
IIponuonoBokUCAbIE OakTepuu oOnanawT Gojee BBICOKOH IHMIONIMTH-
4eCKON aKTMBHOCTBIO, YEM MOJIOUHOKHCHIbIE OaKTepHH, NIPHMCHAEMBIC B
[IpOH3BOJCTBE KPynHbiX ChipoB [1030], ogHako cpean HHX UMEIOTCS BUABL H
LITAMMB! C BBICOKOM H HH3KOM JIMIIOJUTHYECKOH aKTHBHOCThIO (Tabu. 3.1)
[1236, 1559, 1710].
o MHeHHIO BEALIAPCKUX YYEHBIX, H3NHIIHUIA NPOTEONH3 B ChIPax, B Ya-
CTHOCTH MOBHILIEHHAS AKTUBHOCTb JIEHIMHAMHHONIENTHAA3L!, HHTEHCHUIHpYeT
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pasBHTHE NPONHOHOBOKMCIIBIX OaKTepuil U MOXET NPUBECTH K [I0O3HEMY BCITy-
yuBakHio cbipa [1026]. Benyyennsie cuipnl ['profiep oTnuyanuck ot ao6poka-
4eCTBEHHbIX 0OJIeE MHTEHCHBHbIM Pa3BUTHEM HPONMOHOBOKUCILIX GakTepHii,
6onee ray6okuM mpoTeonn3oM, Gosee BHICOKMM COIEPKAHHEM BOABI U [OHHU-
KeHHbIM coepxaHueM comu [1024]. Tlpu 5TOM OcTaercs HEACHBLIM, CAMH JIH
NPOMHOHOBOKHUCIIEIE GaKTepUH ABIIAIOTCS BMHOBHMKAMH IOPYU CHIpA, WIH HX
HVIMIIIHE AKTUBHOE pa3BHTHE KOPPEIHPYET C Pa3BHTHEM APYTHx Oaktepuii u
IKe CTHMYJIMPYET HX POCT, B pe3ylbTaTe KOTOPOro NPOUCXOAMT NOp4Ya ChIpa.
BunoBHHKaMH nopyH MOTYT ObITh, HALIPHMEP, MACIAHOKHUCAbIE OaKTEpHH, YC-
NOBHUS U1 Pa3BHTHA KOTOPLIX MOTYT CO3/1aBaTh IIPONHOHOBOKHCIILIE GaKTepuy,
cikas pH ceipa. MacasHokuciple 6akTepHy, B OTIHYME OT MPOMMOHOBOKHC-
nex, kpome CO; oOpa3yioT BOJOpOA, KOTOpbIii IUIOXO PacTBOPHM B CHIDHO
MAcce M MOXET BbI3BaTh BCIyYHBaHHE CHIPOB Ha (oHe BbICOKOro aasieHus CO;
Aaxe NpH HeOONMBIIKX KOHUEHTpanusX. BemyansaHue CHIpOB MOTYT TaKKe Bbl-
38aTh rerepodepMEHTATUBHbBIE JAKTOOALWUILI, LATPATCOPaXHUBAIOLIME ME30-
¢uibHbBle nakrobauwibl, B yactHocTH L. plantarum [1203].

Jna mpenotspainenns 3toro llseifnapckuit ucciaenoBarensCKuit Mo-
NOYHBIH HHCTUTYT O0TOOpal M3 AMKHMX IITAMMOB NPOMHMOHOBOKUCILIX GakTe-
puii ITaMMbI C IOHUKEHHOM CKOPOCTbIO Pa3BUTHA B chipax [129]. B Poccun
no6opoM U NMPOH3BOACTBOM GaKIIpenaparoB U KOHLUEHTPATOB PONMOHOBO-
KHC/IbIX GaxrepHil /A ChIpOAENHA 3aHUMAIOTCH J1abopaTopus OGakTepHais-
HRIX MPENAapaToB M 3akBacok B bapHayne u, B MenbuleM o6beMe, YriaHuckas
3KCIIEpMMEHTAIbHAsA GHodabpuka.

Pa3BuTre NMPONHOHOBOKMCIBLIX GaKkTepuii B ChIpax ¢ HU3KOH TeMnepary-
poit Il HarpeBanus o yposHA Gonee 10°/r BLI30OBET B HEM INOfABIEHUE He-
CBOACTBEHHOI'O BKYCa, YTO paclicHHBaeTCs Kak nopok [129].

3.4. 3axkniouenve

B co3peBaHnu TBEpAbIX M MATKHMX CBHIPOB UCHOJIB3YKIOT (aKylbTaTHBHO
aHadpOGHbIE MUKPOOPraHH3MBbI — MOJIOYHOKHCIILIE M NIP