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(57) Hacrosimiee n3o0peTeHHe OTHOCHTCS K yCOBEp-
IICHCTBOBaHHOMY CIIOCO0Y MPOM3BOJCTBA TBOPOTa M
MPOU3BOJICTBA ChIpa M3 YKAa3aHHOTO TBOPOTa, B 4acT-
HOCTH CBIpa THUIA MIBEHIIapCKOTO, B KOTOPOM B UCXOJI-
HBIA IPOAYKT BHOCSAT 3aKBACOYHYIO KYJIBTYDY, BKIIO-
YaIOIIYIO [ITAMM BCTPEYAFOLIUXCS B MOJIOYHBIX HPO-
nykrax Propionibacteria, mramm nakro0akTepuii u nc-
TOYHHK JakTHIMHA. Hactosmiee n3obperenne, Kpome
TOTO, OTHOCHTCS K TBOPOTY M ChIpaM, MOJIy4aeMbIM
3TUM CIOCOOOM, a TakkKe K 3aKBACOYHOU KyNbType
JUIS IPOM3BOACTBA ChIPa, BKIIIOYAIOIIEH IITaMM BCTpE-
YarOIIUXCS B MOJIOYHBIX MpoxyKTax Propionibacteria,
IITAMM JJaKTOOaKTepHid 1 HCTOYHHUK JTAKTHIIMHA.
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2420-530862EA/071
CIIOCOE NPOUBBONCTBA CEIPA THUIA IIBEMULIAPCKOT'O
Hacrcsamee ¥300peTeHye OTHOCUTCHA K YCOBEPUEHCTBOBAHHOMY
crioco®y IMPOM3BCACTBa CHpa, B Y4acTHOCTH, Chlpa Tuna WBEeNLEPCKOTO,
a Takxe Chlpam, rnoJlydeHHeM TakuM ~ofpasoM, M 3aKBACOYHBM
KyJbTypaM, KOTCPBE MOI'YT MCIIOJb30BaTbCA B STOM criocobe.
YpoBeHE TEeXHUKU
PYyKOBOILCTEYSCH npenrncuYTeHueM norpedburesen, MOJIOYHaA
NPOMEIITIEHHOCTE [IOCTOSHHO CTpPEeMUTCHA OJIYUMThb NOoOBEePIHY THE
MUHUMATBHOM TexXHoJoTMdeckon ofbpaboTke nuMiieBee MNPONYKTH, KOTOPHE
He comepxaT WCKYCCTBEHHBIE KOHCepBMpyuMe BeleCTBa. B cBaA3K C
sTUM BoJiblioe BHMMAaHMEe HarparBJieHO Ha NpenoTBpaueHre pocTa n/nim
yHUUTOXeHUe Listeria spp. W/ uim Clostridia spp. TOCPEACTBOM
MCHOJb30BaHMS BaKTepUOLMHOB, NPOOYLUMPYEMBEIX MUKPOOpIaHM3MaMy,

KOTOpEIE B LEeJIOM nNpu3HaHel Oe3BpelHbMN (GRAS), BkJIOYasg MHOTMUE

nakTobaxrepun (LAB). BaxkTeprOLMHBl NPENCTAaBJIALT cobomm pPUOOCOMHO
CUHTE3UPY EMbIe MPOTUBOMMKPOOHbIE coeIVHEeHusd, KOTOpPHIE
NPOOyLUUPYIOTCS  MHODVMM  PasjMydHbEMKM - BMOaAMU BakTepun. JlakTULMH

gBSeTCs M3BECTHHM OakTepuoumHoMm, Hanpumep, wuz WO 96/32482, wu,
Kak M3BeCTHO, aKTUBEeH TO  OTHOWEHUK K  IPaMIOJIOXKMTEJTLHBM
pakTepuaM.

CrocoBsl MPUTOTOBJIEHMS CHPOB TuUMNa WBENLApCKOTO M3BECTHB,
Hanpumep, w3 WO 01/70037, US 4242362, US 5006348 wu WO
2006/098972. B usBeCTHRIXx crnccobax IPUIOTOBJIEHMA CBHPOB  Tiila
HNBelapCKoTo (MK Chlpa Tuna rayna), 3arpasHeHue HOJIe 3HE TBOPHEIMU
MUKPOOPTakn3MamMu Mzt PaxkTopaMm npenoTepallanT NoCpencTBOM
noBaBreHus JM30LMMa  YJIM  HMTpaTa K MOJIOKY Al CRIPOLEeJIMA,
NpPOMEIBaHU A TBOPOTA HUTPaTOM n/unn HakTOobyTaunn. Oois
NOMNOJIHUTEJIbHEX — ITOACHEHUN (B OTHOWeHMM Chpa Tuna Trayna),
cMoTpuTe, HanpuMmep, Van den Berg et al. in Cheese: Chemistry,
Physics and Microbiology, Third edition - Volume 2: Major
Cheese Groups, 2004, 133-134. 3Tm criocoBel HexelaTeJlbHE 10 paAny
NpUYVH, BKRJIIOYAS ~ OKOJOTMUEeCKMe  WIM  [PaBOBBEE  aCrexTbl MM
o6ocHOBaHMA 50OPeKTUBHOCTHU MpoLecca.

CymHocTs MBo6peTeHus

HacTogdauee MBO@peTeHI/Ie OTHOCHTCH K yCOBepLUeHC’I‘BOBaHHOMy



criocofy MNpPOM3BOINCTRa TBOPOT'a M MNPOM3BONCTBa Chpa, B HaCTHOCTH,
celpa Tuna weeluapckoro. CrnocoS B COOTBETCTBMM C  HACTOAWNMM
nzodpeTeHreM BKJIOWUAaEeT MPOU3BOLCTBO TBOpPOTa U3 NCXOOHOTO
NponykTa B IPUCYTCTBMM BCTPEYaiolMXCs B MOJIOUHBEIX  MPONYyKTax
Propionibacteria u MCTOYHMKa JIAKTHULMHA, npu BTOM  Crnocod
BrIOUAET (a) BHECEHMe B MCXOIHBIA NPONYKT 3aKBACOUYHOU KYJlbTYDPH,
BKJIIOUALLEN LTamMMm BCTpEeYanIMxCs B MOJIOYHBIX nponoyKTax
Propionibacteria, wramm JakTobakTepuim ¥ MUCTOYHMK JIAKTULMHA.
[[penrnodTuTesibHO,  KoTda WTaMM JakrTobaxkTepuin  QOYHKUMOHMpPpYeT B
KayecTBe MUCTOUHMKA JaxkTuumuHa. Takum obpasoMm, s abCOJIOTHO
HCHOTO MOHMMAHMA U Kak B OeTallax OOBACHEHO TaKXe HuXe, CIocod B
COOTBETCTBMU C HaCTOAWLMM u300peTeHMeM BKJjIo¥aeT [POM3BONCTBO
TBOpOTa M3 MCXOOHOTO IPOAYKTa B I[PUCYTCTEMM BCTPEHACUMXCA B
MOJIOUHBIX NPONyKTax Propionibacteria ¥ MCTOUHMKE JIAKTULMHE, [PK
STOM crioco® BKJIlOUaAET (a) BHeceHue B MNCXOIHBIM MPOIOYKT
3aKBACOYHON KYyJbTyphl, BKJIOYAKIEN WMTaMM BCTPEHYaRUMXCS B MOJIOUHBIX
npolykrax Propionibacteria, wramu JakTobakTepunt U MCTOUYHUK
axTALMHA, [IpuYeM WTaMMm JIaKToBaKTepuit MOXeT MNPenCcTaBJIAThb cobom

UM MOXeT BKJIHUATb MCTOWHUK JIAKTHULUMHG.

Hacrcsumee nzobpeTeHue TakKxe OTHOCUTCSH K criocoby
NpoM3BOACTBa Chpa, B dYacTHOCTM, Chpa Tulla mBenlapckoro, B
KOTOPOM VCIIOJNLBYEeTCS TBOpPOT, [1OJ1y Y€ HHEIMN c [TOMOUBL O

BHIIEYKABAHHOTO Ccrocoba, M KOTOPBII BKJOUAET [NPOMSBOICTEO crpa u3
ykasaHHOTC TBOpoTra. Hacroawee wusoOpeTeHne TakXe OTHOCUTCH K
RaKBACOUHONM KYyJIbType, KOTopas MOXeT MCHOJIb30BaThLCA B criocoBbax B
COOTBETCTBUM ¢ HACTOAWMM U300peTeHMeM, U K TBOPOTY U ChHDPY,
nosiydaeMoMy TakuMm obpas3oMm. Kpome TOTO, HacTodAllee nscHbpeTeHne
OTHOCUTCH K [PYMEHEHMKX BaKBaCOUHOM KYJBTYPBl LIS POV, 3BOLACTBA
TBOLOTa M/WiM Chlpa ¥ K [PMMEHEHMIO TBopora HJiA [NpoV.3BOIOCTEA
colpa. B kxauecTBe IpuMepa sbdexkTUBHOCTN criocob®a B COOTBETCTBMM C
HacToduwMM MmzoBpeTeHMeM, AaBTOpPB HaCTOANETO n30B0peTeHna roxKasaly,
yTo CcHp Tuna copa MaacmaM JIeTKO  [pUTOTOBUTE B Mpricy TCTBUMU
2aKBACOUEON KyJbTypel, BKJOYalmEr mITaMM JIAKTOKOKKOE, CTIIOCOOHBIN
NponyLUMpOBaTh JI@KTULMH, W LITaMM P. freudenreichii.

ABTOpE HacCToOSAmero u3o0peTeHusd HEOXMIAHHO oBHapyXuaIu, YTO

VCIOJIE30BaAHUE MCTOUYHNMKA JJaKTULIMHA B KadecTBe faxkoeprnoluMHa



gerigeTcd S0OeKTMBHEM  IJIS  [peloTBpaueHuAa  npopacradHra  CIop
Clostridium tyrobutyricum, HO He OUeHb npenaTcTBOBAJIO
AKTUBHOCTU BCTPEUYAnIMUXCA B MOJIOYWHBIX MNPOOYKTAaX Propionibacteria.
Mcrnonp30BaHMe MCTOUHMKA JIaKTUIMHa B COYETaHMM CO BCTPEHAnUVMMUCH
B MOJIOUHEIX IpolykrTax Propionibacteria npenjarangock B MZBECTHOM
ypoBHE  TexHuku. Crocod npuroToByieHysa  chpa B [PUCYTCTBNM

Propionibacteria B coorBeTcTBMM C  HACTOAWNM nz3obpeTeHneM

obryiaraer HEeKOTOPBIMV OCHOBHBIMU npeuMyliecrBa OTHOCUTEJIEHO
crnocobosB n3BEeCTHOTO YPOBHHA TEXHUKM. NoCckoOJIBKRY VICTOYHMK
JIAKTULVHAa rnpucyTCcTByEeT, pocCcT HexeJlaTeJlb HbIX MUKPCOPT'aHN3MOB,

Takux Kaxk wraMmMms Listeria u/wam wTaMMmel WM CIIOPHI Clostridia,
npenoTBpamaeTcsd B CUWIY BaKTEepMOLUUIHON [NpUpomds JiakTuumHa. IO
3TOV NpUUMHE IPpYyDUe Mepbl [0 MNPeloTBPalleHNio Takux HexeJaTesbHBIX
MVKPOOPTaHNBMOB He TpebyITCH, He TpedbyercHd, HarnpuMmep,
NPOMEIBAHME TBOPOTa HMTparToM, JobasyeHne HUTpaTa K NCXOOHOMY
nponykry (B OCOOEHHOCTU MOJIOKY) ¥ ©OakTodyrauus MOJIOKa IOJ14
CBIPOIEJIUSA . [ToMrMO OueBMIOHBIX HEeOIoOCTaTKORB, Kacalumnxc
UTeNLHOCTM  TIpoLecca M BJIOXeHus B obopynoBaHye,  MUHYCOM
BakTodyrauun SABJISETCS TO, UYTO MOTYT OCTaBaThCAa CHOPH, KOTOPEHE
BEIOCPXMBAET YMEPEHHYIO TepMMYeCKYIO 0bpaboTKy . [TpOMBIBaHME
HUTpPAaTOM MWy ero nofapjeHue MoxeT obecCneumTsb JIyHlee YHUITOXEHUE
Crop, HO CTaHOBUTCSA BCe B OoJbWlel CTeNneHy XesaTesbHbM BBUIY
3aBO0TH O BIOPOBbEe M TpeBOBaHMUM BaKOHOHATEJILCTBA.

Kpome TOTO, Propionibacteria  oueHb YyBCTBUTEJIBHE K
HMTPATy. JONOJSIHUTEJIbHEM [NPEUMYHEeCTBOM MWCIOJb30BaHNA MCTOUHMKA
NarkTuuMHa, UYTOOH 0O KpajHer Mepe JYacTUYHO 3aMeCTUTh HUTpaT,
gBISETCA TO, UTO Ha MnpopacTaHye CaMMx BCTPpedaouyxCs B MOJIOWHBIX
npozyxTax Propionibacteria He oOxasmBaeT MMM COKA3LIBAET rno
KpaliHeli Mepe MeHee HeTaTMBHOE BJMAHME HUTPAT. Criocoful peleHns
M3BECTHOTO YPOBHS TEeXHMKYV, UYTOOB YyMEH>UMTH MHTUBUPYIOLMM 30dexT
uuTpara Ha Propionibacteria npu nNpMTOTOBJIEHMM CHPA MaacnaMm WM
SMMEHTAaJbLHOTO  CHpa, BKJIIOUAKT MCIIOJIb30BAHME JaxkTobakTeput B
KayuecTBe OOMCJIHUTEJIbHBIX KYJIBTYD . XoTH MCIIOrb30BaHue
JakTobaxkTepun B KayeCcTBE HOMOJIHVTEJIb HBIX KYJIbTYE MOXeT
OCTaBaTbCsa  BBITOMOHBIM, Hanpumep, OJd  CO3LOaHuA crieundmue cKUx

BKYCOBBIX OCO@E?HHOC?’I‘GIZ, OHY He HYXHBl IJ1a MX CBOMCTB YMEHBIEHUA



uHrnbupypmero =¢dpekra HUTpaTa Ccammx HO ceBe. TakuMm 0O0pPa3OM, B
ONHOM BapMaHTe OCYWECTBJIEHUA CNOCOO NPUTOTOBJIEHMA TBOPOT'A n/unmn
criocob OPUTOTOBJIEHNSA ChIpa B COOTBETCTBUM c HaCTOSLMM
usoBpeTeHreM He BKJIOYaeT CTanuio [POMBBAHMA TBOPOTA HUTPaTOM WJIM
cTanvio NoOBaBJIeHMS HMTpaTa K MCXOOHOMY MNPOIOYKTY.

[lepeueHs NPEXANOYTUTENBHEX BapMAHTOB OCYIECTBISHUS

1. Crnocof MPOM3BOINCTBO TBOpOTa M3 MCXOINHOTO NpodyKTa B
IPMCYTCTBYM BCTPEYARIMXCS B MOJIOUHBIX MNPOAYKTaX Propionibacteria
M UCTOYHMKA JAaKTHULMHA, KOTOPHIT BkJodaeT (a) BHECEHMA B MCXOIHBIA
MPOOYKT BaKBaCOUHOM KYJbTYPH, BKJIIOUALEN MTaMM BCTpedanunxcsa B
MOJIOUHEIX ~TpodykTax Propionibacteria, mTamMm Jakrobakrepun U
MCTOUHWK JIAKTULMHA .

5. CHocof B COOTBETCTBMM C BApUMAHTOM OCymecTBjeHusa 1, B
KOTOPOM MCTOYHMK JIaKTMLMHAE BKJIOCYaeT MCTOUHMK JIAKTULMES 3147.

3. CHnocof B COOTBETCTEMM C BapUaHTOM OCYMECTBJEeHMs 1 Min
2, B KOTOPOM BCTpeuyanumecsd B MOJTOUHBIX npoaykTax
Propionibacteria  BryodYaT  wWramd - P. johnsonii, mrTaMmMm P,
freudenreichii subsp. freudenreichii, wmTamMMm P. freudenreichii
subsp. shermanii win UX CMeChb.

4. Crioco® B COCTBETCTBMM C JIOOBM M3 [penuelTBYOlNX
BapMaHTOB OCYUWECTBJIEHVHA, B KOTOPOM WLTaMM JaxkToBaKkTepul BKJIIOUAET
MCTOUHMK — JIAKTMLMHA, ¥ B KOTOPOM IIPEINOYTMTEeJIbHO  MCTOYHMK
JaKkTMuMHa BxJoOUaeT wramm Lactococcus lactis.

5. Croocof B COOTBeTCTBMM C  JOOBM M3 [PenuecTBYRINX
BApUaHTOB ocylmecTBJIeHUA, B KOTOPOM  MCTOWHMKOM  JIaKTULMHAE
aBIgeTCH DaKTepuUasbHbeil WTamMm, CHOCOOHHIN NPOAYUMPOBATE JIAKTMLMH,
npudYeM MPeArnodTMTesbHO OakTepuasbHbM  WTaMMOM ABJIAETCS  WTaMM
Lactococcus lactis subsp., HauBojee MNPEONOYTUTEJIBEHO LITAMM L.
lactis subsp. lactis, wramm L. lactis subsp. cremoris WM WTamM
I. lactis subsp. lactis biovar. diacetylactis.

6. Crnocof B COOTBETCTEMM C BapuUaHTOM OCYWECTBJIEHNA 5, B
KOTCPOM  MCTOUHMKOM  JIAKTMUMHa  ABJsgeTCA  WTaMM JIAKTOKOKKOB,
conmepxamui niaasmuay PMRCOL.

7. Crnoco® B COOTBETCTBUM C JioOeM 13  [PequecCTBYoLx
BAPVAHTOE OCYLIECTBJIEHMs, B KOTOPOM WTaMM JaxkTobakTepmuin, KpoMe

TOTO, BKJIOUAET nTaMm Streptococcus thermophilus,



Ul

NpennouTUTENIbHO WTaMm Streptococcus thermophilus, KOTOPHYM OBUI
amarnTUpoBaH K JIAKTULMHY .

8. CHooco® =8 COOTBeTCTBKM C JiOBIM ¥3 IJpeauecTBYOlNX
BAPMAHTOB OCYWECTBJIEHMS, B KOTOPOM 3aKBaCO4dHAaA KyJIbTYpPa, KpoMe
TOTO, BKJIIOUAET 1T aMM Lactobacillus delbrueckii subsp.,
npennouyTuTeNbHo wraMm L. delbrueckii subsp. lactis.

9. (Crnoco® B COOTBETCTBMM C JHoObM U3 [OpeduecTBYOMNX
BApUEHTOE OCYWECTBJEHNSA, B KOTOPOM 3aKBacodHas KyJbTypd, KpoMe
TOTO, BRrIOUaeT wmTamMm Lactobacillus helveticus /Ny uTamm
Lactobacillus acidophilus.

10. Crnoco® B cooTBeTcTBMM C JIOOBIM U3 [peluecTBYOMIMX
BAapMAHTOB OCYW2CTBJEHMI, B KOTOPOM MCXOOHBIM TMPONOYKT BKJKYaeT
MOJIOKO .

11. Cponocof B COOTBETCTBMM C JIOOBIM U3 [peIuecTBYOINX
BAPMAHTOB OCYWECTBJIEHNS, BKJIOYALINNA, KDPOME TOTO, (b) paspeszaHue
TBOPOTA U/MiM (C) ocCylleHue TBoOpora.

12. Cnoco6 B COOTBETCTBMM C [IOOBM U3 NPenlecTBYONNX
BapMaHTOB OCYWeCTBJIeHMs, B KOTOPOM 3akpacoHdHasd KyJibTypa He
BRIIIOYEET MCTOUHMK HMBUMHA U/MIM UCTOUHMK OakTepuoumHa THUIla IIa.

13. BaxkBacouHas KyJabTypa OJ8 NPpUIOTOBJIEHMA TBOPOI'a u/mnnu
crlpa, BRJIIOUALILA S BCTpevanlmuecsd B MOJIOUHBIX NpoOyKTax
Propionibacteria, wravmm jakToBaKTepuil M MCTOYHMK JIAKTUUMHAE,
NpennodTyTes bHO MCTOYHMUK JIaKTULMHA 3147.

14. RaxpacouHas KyJdbTypa B COOTBETCTBMM C  BApMAHTOM
ocyumecTBieHug 13, B KOTOPOW WTaMM JakTobakTepuyt  BKJIKOYAET
UCTOUHMK  JIaKTulUMHA, ¥ B  KOTOPOW MNPEenrnodTUTEesIbHO  MCTOHHMK
naxkTULMHA BKJOUaeT mramdm Lactococcus lactis.

15. Rakpacounas KyJbTypa B COOTBeTCTBMM C  BaprvaHTOM
ocymecTrieHua 13 uIu 14, B KOTOPOM MCTOYHMKOM JlakTuiMnHa
aBISEeTCA BGaKTEepMaslbHB WTaMM CrNOCOOHB MPONYyUMPOBATE  JAKTWHVMH,
npyyYeM NpPedNodTUTesbHO OaxkTepualsbHbBM - ITaMMOM ABJIAETCS WTaMM
Lactococcus lactis subsp., Haubojsiee MPeArnodTUTENbHO IITaMM L.
lactis subsp. lactis, wramMm L. lactis subsp. cremoris vJi WTaMM
I. lactis subsp. lactis biovar. diacetylactis.

16. BaKpacouHas KyJbTypa B COOTBETCTBUM C JobeM U3

BAPVMAHTOB OCYILeCTBJISHN S 13-15, BkJwUawmas, KpoMme TOTO, OIAMH WM
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Gosee wWTaMMOB, BhOMpaeMsix u3 Lactobacillus delbrueckii subsp.
lactis.

17. 3axBacouHas KyJbTypa B COOTBETCTBMM C JIIOOBIM U3
BapMaHTOR ocylmecTsiaenus 13-16, BroJapoulasd, KpoMe TOIo, T aMM
Lactobacillus acidophilus wu/mmm Lactobacillus helveticus.

18. BakpacouyHas KyJibTypa B COOTBETCTBMM C JICOBM U3
BAPUEHTOE oOCylWecTsjienus 13-17, BrIodaomas, KpoMe TOoro, T aMM
Streptococcus thermophilus, MNPeAnO4YTUTEJIEHO wramMMm Streptococcus
thermophilus, kOTOpPBM ObJl alanTUpPOBaH K JIAKTULMHY.

19. Crnioco® MnpousBOOCTBa  Chpa, KOTOPBI  BKJKOUAET (d)
NPOMBBONCTBO ChHpa M3 TBOpOra, MNpuueM TBOPOI [OJYyHailoT crnnocodoM
no JodoMy M3 BAPMAHTOB OCYUECTBJIEHUA 1-12.

20. Crnocof B COOTBSTCTBMM C BapMaHTOM OCYIECTBIIEHNA 19, =B
KOTOPOM CHPOM ABJIAETCA CHP TUMa 3SMMEHTAJIbHOTO celpa Wiy Tura
chlpa MaacmaMm, MNPennodTUTesIbHO Tuna Chkpa MaacnaM.

21. Crnioco® B COOTBETCTBUM C BapMaHTOM OCYHNECTBJIEHUA 19 unm
20, mnpudeM ChHp MMEeT IJia3ky, TJasKM COCTaBJiAlT NnpenrnodTUuTeIbHO
no kpalHell Mepe 1, OoJsiee MNPeAnodTMTENIBHO IO KpalHen Mepe 3,
Hauboslee MNPeIrnouTUTEsEHO KparHen Mmepe 5% o06. cupa.

22. Criocot B COOTBETCTBUN C JIIODOBIM n3 BAPMAHTOB
OCYlUeCTRJIEHUA 19-21, KOTOPHIM (d) BKJIIOUAET npeccoBaHue u
dopMoBaHse TBOpOTa, HOobamyeHne COMM K TBOPOTY [LJA oBbpazoBaHud
MOJIONOTO Chpa, MNPEeanodTUTeNbHO BaKYyYMHYO YIaKOBKY MOJIOAOTO celpa
B QONBTY MM NpenoCTaBlieHre MOJIONOMY CBIPY IMOKPHITNA IUISL CHIPOB U
cosperaHue HeoOA3aTEeNbHO YINAaKOBAHHOTO B donbry MM TIOKPBEITOTO
MOJIOLOTO CEIPa.

23, TlpuMeHeHMe BaKBaCOUYHOM KyJIbTYPE B COOTBETCTBNIM c Jo0BM
U3 BapMaHTOB OCYUEeCTBJIEHNA 13-18 nmsg nNpou3BOICTBa TBOpPOTa n/vnnun
celpa.

24. Tropor, noJiydaeMslli CrnocotoM B COOTBETCTBMM C JIIOOBIM U3
BapUMaHTCB ocyuwecTeyenus 1-12.

25. Colp, [oJydaeMsl crnocofoM B COOTBETCTBUM C  JTOOBIM U3
BApraHTOBR ocCyllecTByeHns 19-22.

26. TeOpCT B COOTEETCTBMM C BApPMAHTOM ocymecTByieHya 24 Wu
Chlp B COOTBETCTBMM C BapuanTOM OCYUECTBJISHNA 25 ¢ couepxXaHueM

HUBMHE&, COCTaBJIAINM Menee uem 50 ME Ha TrpamMm, U C collepXxaHunueMm



fakTeprolumnHa TUITAa ITa, B OCOBDEeHHOCTHU C conepXxaHMeM
JaHTapuLmuHa, KOTOpOe Ee ABJISAETCA 3bbeKTVBHBIM U151
nperncTepameHusa npopacTaHusa crop Listeria monocytogenes.

27. puMeHeHre  TBOpOra B COCTBETCTBUMM  C  BEPMAHTOM
ocymecTBIeHMA 24 wim 26 my8 NpOoM3BOLCTBAa Chipa, NPEdnodTUTEeBHO
chlpa Tuna WBeilapckoro, HauboJsiee NPednodTMTEesbHO - Chpa  Tuna
Maacnam.

NompoBHoe onmMcaHue HACTOSWEero M3o6peTeHNust

B rnepBOM acriekTe HacTosAumee M3o00peTeHMe OTHOCUMTCH K criocoBby
NMPOM3BOACTBA TBOpPOTa. BO BTOPOM acrekTe HacTOoAlee nzobpeTeHne
OTHOCUTCS K BaKBACOYHOM KyJibType, MNOINXONAWEN Ui I[pYMEHEeHUS B
criocofe HacToALero wus3cbperTeHus IS TNpOM3BOACTBa TBOpPOTa, M K
[PUMEHEHMI0 BaKBAaCOUHONW KyJbTYypYy MOpM MNPOM3BOLCTBE TBOPOI'A u/unmn
cepa. B TpeTbeMm acrexkTe HacTosmee usoOpeTeHre OTHOCUTCA K
TBOPOTY ¥ K TP/MEHEHMIO YKa3aHHOTO TBOpoTa MNpu TNpOoM3BOLCTBE
chlpa. B UeTBepTOM acnekTe HacTodmee M300peTeHre OTHOCMTCA K
criocoby NnpousBOICTBA ChHIpAa . B sTOM acnexkre HacTosAlee
usobpereHre OTHOCUTCHA K CHIPY.

Ilportecc npPuUIroTOBJIEHUS TBOPOIa

Hacrosmee un306peTeHMe OTHOCMTCs B  IepBOM  acriexkre K
YCOBEpUeHCTBOBaHHOMY CIocofy MNPOM3BOLACTBa TBOPOTa M3 MIXOAHOIO
npomyKTa. TrOpOT, rOJIydeHHBI  COOTBETCTBEHHO, NonxXoOInUT, B
yacTHOCTH, hila gt NMPOVI3BOACTBA CBIPOB TYIa WRBENLAPCKOTO.
[I[pOM3BONCTBO CHPOB THUIla WBEMLIAPCKOrO XapakTepusyeTcA BHECEHMEM
B UCXOIHBEIT [PONYKT, OOBYHO MCXONHBI NPOOYKT MU  ChPOISJ I,
Takoy Kak MOJIOKO (OJIS Chponesms), BCTpedawoUuxcsa B - MOJIOHWHBIX
nponykTax Propionibacteria npy NpUTIOTOBJIEHMM TBOPOTA. CrlpoM
NpenrnodTuTesbHO ABJIAETCS CBHP COJIEHOTO  TuUMla. [MpennouTUTesNLHO,
KoT'Ia TBOPOD He ABJMETCA 3aCoJieHHeM. B CBA3M € HACTOALNMM
n30BpeTeHreM CHpbl TuUMla WBerLapCKoro 3KJYanT JOOM  TUIl  ChIpa,
NPOU3BOACTBO KOTOPOTO OCYyUEeCTBIAETCA B PUCYTCTBUN
BCTPEUYaKWMXCA B MOJIOWHEIX NPOAYKTax Propionibacteria, Takoil kak
Fmmentaler u Maasdammer. Crioco® B COOTBETCTEBMM C HaCTOAIMM
nsofpeTeHreM  BRJKYAET NPOU3BOACTBO TBOpOTa U3  VCXOOHOTO
nponykTa B [PKCYTCTBUM BCTpEUAoUMXCs B MOJIOHHBEIX rponyKTax

Propionibacteria w» MCTOYHMKA JIAKTULNMHE, npyu STOM  Crocod



BKJIOYAET (a) BHECEeHMS B VCXOIHEM MOPONYKT 2aKBACOUHOM KYJIETYPBI,
BKJIIOUALLEN WwTaMM BCTpedaplMxCcs B MOJIOYHBIX NponyKTax
Propionibacteria, wramMm JaKTOOakTepuit ¥ MCTOUHMK JIAKTMUMAE.
Crioco®el NPUTOTORBJIEHMA TBOpPOTra XCPpoWo WM3BECTHEL B NaHHOM
ofracTy TexHUKK, M HacTosdumee us30OpeTeHMe OXBaTbBaeT BCE MX
MBBECTHHE BapPUAHTH, €CJM B MCXONHBIM [NPOOYKT BHOCAT 3aKBEACOHHYI
KyJIbTYPYy B COOTBETCTBMK C HacToAWMM n300peTeHyeM, BRJIOYAlUYO
BCTpeUyamurecss B MOJIOYUHBIX M[NPOOYKTax Propionibacteria, wmTamm
JakTofaKTepul ¥ UCTOYHMK JIAKTKMUMHA. BHeceHue B MCXOIHBIM INPOOYKT
IS CHPOOEJMS BaxkBaCOYHOM KyJIbTYPR ABJIAETCA XOPOUO UBBECTHON
npouenypoil B MOJOYHOM MNPOMBIIEHHOCTU M SABJIAETCHA YacThio rnpouecca
NpuroTOBJIeHMsA CHpOB. [locyle BHECEeHMs Kaxk B (a) rnpoucxoOuT
cBbpaxmpaHyie, npuueM o0O0pasywTca IO KpauHey Mepe I[pPOIIMOHOBAaSA
KMCJIioTa (mmnm NnpoIrMoHar) n CO;. Bcrpeuanummecsd B  MOJIOUYHHIX
nponykTax Propionibacteria crocoOHel npeppaumaTth  IJIOKO3Y WM
MOJIOUHYIO KUCJOTY (MiM JlakTar), Cpeny [poyYero, B MPOMNMOHOBYIO
kucaoTy  (mnau  npormosat)  u COz.  Kaxk  npaBWIO, MnoaBepPTHY ThIM
MHOKYJALMM — MCXOMHBIM  [IPOOYKT  IJIsS  Ceponenmsa  OCTaBJAOT  Ha
COOTRETCTBYOLMI T[POMEXYTOK BpeMeHu (Hanpumep, 4-48 u) T1nipu
rnoaxonamen I BCTpeYanImMxCcs B MOJIOUHBIX No0nyKTax
Propionibacteria memneparype IJig NPOIYKUMM CO,, KoOTOpasi OOBYHO
HaxXOOUTCA B OuanasoHe 15-30°C. CxucaHye MCXOOHOTO MOONYyKTa,
KOTODOE  IPOUCXOIUT  BO  BPEMHA (a), Kaxk TIpaBUJIO, BEI3BIBAET
KoaryJsiaLuno Kas3eMHOBBIX HeJIKOB, XOTHA no6aBOYHEBIE ek,
OpUCyTCTRyOIMEe B MCXOJHOM [NPONYKTE HJisi  ChpOLesVsd, HarnpuMmep
CHIROPOTOYHBIE OesiKK, MOTYT Takxe MoOBeprarbCcsa KoaTyJlAaluny B
HeKOoTOpPOU cTelrleHn. [IONBEepTHYTHE KOoaryJialny HeJiku, Kak I1paBuio,
nomeBeprawTCcd arperauuMmM B TBepHble MaccChl, KOTOPHE HaseHBaT B

NaxHOM OBJacTKM TEexXHMKM TBOpPOTOM. [lpouecc Koaryaauuyn 1 arpenaunu

TakKxXxe Ha3bIBawT CTBOPAXMBAHUEM. Koaryndauus, Kaxk npasnjio,
ycumMmBaeTCHd noun nobaprseHnUn roamyJiadHTa, TaKoIT'O Kak XVIMO3VIH.
IobaBiieHue KoaryJidHTa ABJIAETCHA NnpenriouTnTesSIbHO JacCTbIO (a),

npryeM KOaryJIAHT Y BaKBACOUHYI KYJILTYPY, Kak npaBuJio, rLobaBJIAanT
B OOHO M TC K& BpeMs K MCXOILHOMY npooykKTy, XOTH KroaryJisHT MOXET

TaKxe nobapaAaATLCSH K NCXOOHOMY NpoOyKTY pafe} (a) 178387 K



NONBEPTHYTOMY MHOKYJIALMM MCXOOHOMY [POINYKTY IOCJIE (a) . fdensercH

NONXONALMM JIOBOM KOaTyJIAHT, W3BE&CTHBM B naHHOM 0OBJacTU TEeXHUKU,

KOTORHIN BKJIOUAET XUMOSUH  XUBOTHHIX, MUKPOOHBIA KOaTyJISHT,
OponyLUMpYeMblii [Py COpaxyMBaHMM — XMMO3BMH,  KMCJIOTHL M COJM (B
OCOBEHHOCTM XJOPUI Kasjbuus) . [IpednouTUTeNEHO, KOTHa XMMC3MH MM

MUKPOOHBI, KOATYJISHT (HanpuMmep, NnoJiydeHEsM u3 Rhizomucor mieheil)
MCHOJIB2RYVIOT B KadeCTBe KoaTlyJIAHTA.

Bo Bpems (a) MHOXeCTBO OaxTeprasbHbX UWTAaMMOB nobaBJALT K
MCXOomMHOMY MNponykry. Takoe nobabiienne MHOXECTBAa fakTepuallbHbX
LTAMMOB MOXET T[POUCXOOUTH OINHOBPEMEeHHO, T.&. CMeéCh WTaMMOB
noBaBafAnT K  MCXOOHOMYy MNPOAYKTY, WM [OCJenoBaTelsbHO, T.€.
BakTepuasibHele WTaMMel OOD&BJIAIT B BuyAe IOBYX WM BoJsiee ropuum K
MCXOIHOMY MNPOAYyKTy. Bce OaxTepyajibHble WTaMMbl, KOTOPBIC noBaBJISAT
K MCXOIOHOMY TNPOOYKTY, BKylle Ha3beBaklT 2aKBAaCOUYHOM KVJIbTYPa,
HEeZABUCKMMO OT TOTO, HOBABJIALT JM WTaMMmel Ccpasy wiM B BUIE
oTHesbHBEIX nopuwi. CiexyeT OTMETUTh, UYTO XMMO3MH HE ABJISAETCH
YaCThI0 BaKBACOUYHOM KyJIbTyphl. Cranua (&) MOxeT, TaxuM obpasoMm,
BKJIOUATE  MHOTOKpaTHeeE  moOaBneHus  OakTepuajbHbBIX — WTEMMOB K
UCXOOHOMY TpPOAYKTY. 3akBacodHas KyJbTypa, KOTODPYIO noBapIaT B
(a), x ToOMy Xe olpenesyieHa HUXe.

Crnoco® MNpousBONCTBa TBOPOTa B COOTBETCTBMM C HACTOAWMM
y3oboeTeHreM MOXeT BKJo4YaTh, KpoMe TOIO, obpaborky TBOpPOTaA,
oBpasosaHioro B (&), MNPedNOUTUTEJIBHO IJIA noJiyyeHuss TBOpOTIa,
KOTOPBIM T'OTOB K [PVMEHEeHMIO B criocoBbe MNpoM3BOACTBA  ChHPA,
npennouTuTespEO Ccrocobe B COOTBETCTBUMM  C YyeTBEepThEIM acCleKTOM
HacTo4auwero nz300peTeHus. Takasa nobaBouHas obpaborka, KakK
npasuiio, BKJIIOUAET paspesaHue TBOpPOTAa, ocylleHmne TBOpPOTA,
nacrepusaLMio TBOpoTa M/UiaM  NpeccoBaHue  TBOpora. Crocot B
COOTBETCTBUU c riepBbM acleKTOM HacTosAwero nzcoOpeTeHUs
NpennouTUTEsNbHO BKJmoyaeT  (b) paspesaHue TBoporna u/nam - ()
ocymeHMe  TBOpOTa, npenrnodTUuTesIbHO ~ TBOPOT IO KpanHenm wmepe
ocymanoT. [lpenrnodTmuTesbHO, KOT'Ha TBOPOI cHadalld paszpesaxT (b), u
paspesaHHell TBOPOD 3aTeM OocymainT  OT MCXOIOHOTO NpodykTa IJfa
ceponenusa  (c¢), XOTA OCylleHue MOXeT TaKXe MMeTb MEeCcTO IO
paspezaHusa. OCYWEHHBENM U 0OPEeOnodYTUTelIbHO paszspesaHHEy.  TBOPOT

I’IpeILHOH’I‘VJiTeﬂbHO nogBpepralT nacrepmusz3alnu, rnpm S5TOM TBOPOT



10

«TIONBEPTAKnT TeNJoBOi o0bpaboTKe» WM «MONBEPTAlT NacTeprsaly»,
W/ peccoBaHyo, Opu  3TOM  TBOPOT  [PECCYT. [lpeccoBaHue
TBOPOTA, KakK rpaBunIIo, umMeeT  MecTO rocse nacrepusalmnn.
TeMmnepaTypa TerwioBoil oO0pa®oTkM BO BpeMsa nacrepusaumv  MOXET

HaxoLUThLCS B nmanasoHe 30-55°C, HanpuMmep, B IOMANasoOHEe 32-45°C,

NpenrouTYTeNbHO 35-37°C B cJyyae copa ‘Tuna cepa Maacnam, MeEXIOY

TeM Kak  Temeparypa TerJioson  obpadoTkM  IJIA CceIpa TUna
SMMEHTAJBLHEOTO CHpa HaxXxOoIMTCHd, Kak [NpaBujio, B IMala3OHE 46-55°C,

NpenrnouTuTesIbHC 50~-53°C. DBTo pasauume B TeMneparype TEerJoBOU
oBpaboTky JaeT XapakKTepucTUHecKoe pasymdne  MEeXIy celpaMy  TuUra
cepa MaacnaMm ¥ Twulla DMMEHTaJIbHOTO CHpa, HNOCKOJIBKY OHO IIPMBOIUT
K SHauMTEesIbHOMY pPasjuumMio BO  BJATOCOMNEPXaHMM  MOABEPTHYTOIO
TeruioBolt  obpaforke TBOpora. Hauboslee NPEANOUTUTEIBHO, Koraa
crioco® MNpoM3BOACTBA TBOPOTa B COOTBETCTBMM C  IEPBLM ACIEKTOM
HACTOAWETO wu30bpeTeHus BKJKOUYaeT paspes3aHue TBOpora, ocyleHune
TBODOTA, nacTepusauMo TBOpOTa M NpeccoBaHMe  TBOpOTd, Kak
ONMCaHo =BAech BHIlE. B MOPEANnOYTUTESIbHOM BapmaHTe OCYWEeCTBJICHNA
crioco® NnpoM=3BONCTBRA TBOpOTA B COOTBETCTBUU C HACTO VM
n3oBpeTeHreM He BKJOUAET CTaluio I[POMBIBaHNMA TBOpPOTa HUTPATOM
n/nnu  nobamjieHue HUTpara K MCXOOHOTO NPOOYKTY. B panbHeNueM
NpenroYTUTEesIbHOM  BapuaHTe OCYWeCTBJIEHNA cnoco® npou3BOIACTBA
TBOPOPA B COOTBETCTBMM C HACTOALVM nsofpeTeHreM He BKJIOYaeT
cTannaw HaxkTodpyraumm MCXOOHOT'O nponykKTa. Haubomnee
NpennodTUTesIbHO, CHOoCcO0 MNPOM3EBONCTBa TBOpOL'a B COOTBETCTBUU C
HaCTOAWMM M30OpeTeHMeM He BrJoYaeT CTaiauMu IPpOMBIBaHVIA TBOpPOI'a
HUTPATOM, OODaBJIeHUA HUTparTa K NCXOIHOMY NTPOOYKTY "
pakTobyTraumo MCXOOHOTO NpoaykKTa.

VICKOOHE NPOIOYKT MOXeT OBITh JIOOBIM cyBcTpaToM, KOTOPBIA, Kak
M3BECTHO B OaHHOM oOfJjacTy TEexHMKM, ABJSAETCA MNONXOLANMM  IJIA
NpUIOTOBJEHMA TBOPOTa ¥ Chklpa M3 TBOpOTa. VICXOOHBIM MPOOYKT MOXeT
Takxe YIOMMHATHCA KakK «UCXOOHBM MNPOOYyKT  IJIA TBOpCTa» UK
KMCXONHBIM  NOPOOYKT  IJisg  CRIPOOEJIMA» . Kaxk IpaBuio, VICXOIIHBIM
NponoyKTCM ABJIAETCSA MOJIOKO,  HAaNpUMEP, KOpOBbe MOJIOKO, KO3be
MOJICKO, OYMBOJMHOE MOJIOKO, OB€dYbe& MOJIOKO. MOJIOUHEIE CMECU MOTYT

Tarxe MCoJIb303aThHLCA B KauecTBe MCXOOHOTO nponyxTa Jid
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cepomenns. [peAnodTuTesbHO, MCXOINHBM NPOAYKT IJIA  ChPONSNA
BKJOUAET KOPOBBE  MOJIOKO, HauboJiee  MNpPenrnodTUTESIBHO, xKorna
MCXOIHBIM — TPOAYKT  IUIS  CHpoOesns  ABJISEeTCA  KOPOBbE  MOJIOKO.
MNCxXOOHBEMN NPOLYyKT nJ1s CEIPOOSJINA asnasaeTcd NpennodTUuTesIbHO
rnacrepusOBaHHBIM, XOTS TaKXe noaxononT ChIpOE MOJIOKO .
AllbTEPHATKBEO, XOTHA MeHee MNPelNOouTUTEJNIEHO, MCXOOHBIM NPOINYyKT LIS
chlpoOIeNIMsl  MOXeT yXe BKodYaTe TBOpPOT, B KOTOpLM HobaBiieHa
saKBacouHad Ky IbTypa B COOTBETCTBMM C HACTOAWMM KM2O00pPEeTEHVEM.
TakyuM OBPas0M, MCXOOHBM NPOOYKT MNPEnNOYTMTESIbHO BKJNOYaeT MOJIOKO
n/nny TBOPOI.

BaxkpacouHas KyJabTypa

VcrnoJsib30BaHNUE 3aKBaCOYHBIX KYJIbTYP onsa MPUIOTOBJIEHUA
TBOPOTA MJIM Chipa MBBECTHO B NAHHOM 0O6JacCTV TEXHMKNU. 3akKkpacoudHas
KyJbTypa B COOTBETCTBMM C HacTrodumM mn3obpeTeHreM, KOTOPYO
VMCMONb3YRT  IJIA  BHECEHMsT B UACXOIHBYM  MNPONYKT B criocobe B
COOTBETCTBUN C NepBbM aCIeKTOM HaCTOAWEeTO nzsobpeTeHus,
HaxOmMTCH, Kakxk IpaBuiio, B SBaMOPOXEHHON, JIMOQUIIUBUPOBAHHOU  WJIU
BLICYIIEHHOI pacreuieHneM ¢opMe, MNPennouTUTENbHO B 3aMOPOXEHHON
bopwme, " BRJIOIAET BCTpedanumecsd B MOJIOWHBIX MOOOYyKTax
Propionibacteria, wmramMM naxkrofakTepuy M MCTOUHMK JAKTULMHSE. B
NpenlouTUTEsIbHOM BapuaHTe OCymecCTBJIedVda UTaMM JaKkTo3aKTepnin
cnocofeH MNPOOyUMpPOBaThH JIAKTULMH, Kak CHOMCAHO K TOMYy Xe& HUXE. B
3TOM BapMaHTe OCYHEeCTBJIEHMA WTaMM JakTobakTepUM BKJOUaAET WU
npencTaesideT CcoBoil MCTOYHMK JIAKTMUMHA, M 3aKBACO4YHAaA KyJbTypa B
COOTBETCTBUM C  HACTOAWMM  M300peTeHMeM INpelnodTMTEIbHO  HE
BKJIOYAET OTeJIkb HEIM MCTOUYHMK JIaKTULMHA [IOMMIMO mramMMa
nakTOBAKTEDUM, CHOOCOBHOTO K MPONYKLUUM JIaKTULMHAE. AJIbTEPHATUBHO,
SAKBACOUHAS KyJIbTypa B COOTBETCTBMU C HACTOAWMM M300peTeHrEM
BKJIOUAET WTAMM JIAKTOBAKTepuit ¥ OTHEeJIbHBM WCTOYHMK JIAKTMLMHA,
ONMCAHHE K TOMY Xe HuKe. 3akBacodHas KyJbTypa B COOTBETCTBMM C
HaCTOSWUM nzobBpeTeHneM npenrnouYTnuTesIbHO XapaKkTepmnsyercs

ONTUMANBLHOM TeMrlepaTypolr IJid pocTa B MOJIOKe, [PedrnodTUTesBEHO
[OTMOJIHEHHOM IPOXXEeBbM BKCTPakKTOM, B HOMANasoHe 20-45°C, ©OoJee

npennouTuTeNbHo 25-43°C.

BcTpedawmyecs B MOJIOYHBIX TPOIOYKTax Propionibacteria, kax
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M3BEeCTHO B IAaHHOM  ofJjlacTy  TEXHUKY, nogxomgaT B KadecTBE
RAKBaCOYHOM KYJIBTYPH HOPpM [NIPUTOTORBRJIEHMM CHPOB THUIIA WBEeMr,apCKoro
14 MOT'YT OBTHE onpenesieHbl Kak TPaMIIOJIOXNTEJIbHEE,
Hecrnopoo®pasywiyue, HEeNOILBUXHbE [JIEOMOPQHEIS [1aJIOUKM, CrnocoOHHEE K
oBpasoBaHMp [PONMOHOBOM KUCJIOTH B KadeCTBE KOHEWHOTO IPONyKTa
nx MeTabosmaMa. Bcrpeuanumecsd B MOJIOYUHBIX npoagykrax
Propionibacteria BxjOUawT, [PEeANOYTUTEIIEHO [NPeACTaBJIAloT cobon
onHy wuny 6HoJjiee ©GaxkTepul, BHOMpAaeMslx U3 TI'PYIbL, cocroswen mu3s P.

acidipropionici, P. cyclohexanicum, P. freudenreichii subsp, P.

jensenii, p. microaerophilum " P. thoenii. IlasnpHeNmee
PYKOBOINCTRBO MOXHO HAaWTU B Cousin et al., Dairy Sci. Technol.,
2011, 91, 1-26. P. freudenreichii subsp. SABJIAITCSA

NpenrnouTUTe S bHEMM  BMIOaMM BCTPEYANMXCA B MOJIOUHBIX  MDOOYKTAX
Propionibacteria, u NOpenNnoOYTUTENBHO WX BEOVPAT M3 TPYNs,
cocrTosmeir w3 P. freudenreichii subsp. freudenreichii wu P.
freudenreichii subsp. shermanii. HauboJsiee NpennodTUTEJIBEHO,
KOTIa BCTpedanmuecsd B MOJIOWHBIX  [POOYKTax Propionibacteria,
BKJIIOUAEMbIE B RAaKBACOUHYK KYJbTYpYy B COOTBETCTBMM C HACTOAULMM
nz30bpeTeHneM, BEIOMpawT M3 wramma P. johnsonii, wramMa P.
freudenreichii subsp. freudenreichii u wmramma P. freudenreichii
subsp. shermanii u uUx cMecewu.

Becrpeuamumecs B MOJIOUYHEIX NnpoInyKTax Propionibacteria,
KOTOPHIE BKJOUAKT B B3aKBACOUHYW0D KyJI>Typy B COOTBETCTBMM  C
HaCTOAWLUM nsobpeTeHueM, NpennoyTuTelbLHO XapPaKTepUs3ymwTCH
obnanaHmeM =HaueHumda MIC, COCTapBJARUEIO 5 Mr wiam ©BoJbklie, 6OoJiee
npennodTaTensHo 10 M unm Bosbuwe, naxe Oojiee MNPenrnodYTATESIbLHO 25
MT Wy Bonbme, jaxe 6oJjee mnpennodrurensHo 50 Mr mim GoJsbue,
HaubBosee npeanoururensHo 100 Mr man CoJsiplle A7 JIAKTULMHA 3147
Ha JUTP Ccpemsl IS BbpallMBaHMA. 3nech TepMuH «MIC» nMeerT OBBIUHOE
sHAUEHUEe «MMHMMAarbHas MHIUOMpYKRIAas KOHLEeHTpauusa» M npencraBsadeT
COBOM  HAMMEHLIYI KOHLEHTpaUuo NpOTMBOMUMKPOOHOTO CcpeIlcTBa (B
HacToAmeM cJyuae JaxTtuumbHa 3147), koTopas Oyner MHTUOUPORBATE
BUOMMBEI POCT MUKPOOPTaHM3Ma nocjsie urkybaumu B TedeHle HOUM.
Buauenms MIC mng JgakTuuyHa 3147 wnm apyrmx OaxkTeproumrHoB, Kak
npaBuJio, onpenesisnT COTJIaCHO clenyoueMy TECTY: T & MMEI

Propionibacterium BepamysanT ¥3 OTIENBHOM KOJIOHUM Ha IMNEOTAXEeHUU
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2-3 wnouelt (SLA, 30°C, B aHaspoOHBIX YCJOBUAX) OO HOCTUXEHNA
MYy THOCTU. 3% MHOKYJIATa BHOCAT B CBEXYyO Ccpelny SLA U MHKyOUPYIOT B
TedeHue NpuOIMBUTEJIBHO 7 4YacoB OO HOCTUXEHUA orne00=0,5. U3
pe3yibTUPYILeNn KYJbTYyphb 10° KOCE/MJ MHOKYJMPYIT B 96-JIyHOUHbBIE
TUTPALUMOHHEIE  MUKPOIJIAHUETH, comepxaumve CcBexyw cpeny  SLA,
BRJIOUAKLYIC JakTuund 3147, wim gpyron OaKTepuOUMH, HaAXONSWUMCA B
nmManasoHe KoHUeHTpauumn ot 100 wmr/a nmno 0,01 Mr /s (BbICOKasA

KOHLUEeHTpalusa CcJjieBd, HU3Kasg KOHILEHTpaluMAa cnpaBa) . Pocm niocJie

uHkyGaumuy npu 30°C B aHa®poOOHBIX YCJIOBMAX B TeEUEHME 19-24 dyacos
BMUBYAaJbHO OLEHMBAKT MyTeM MNPOBEepPKM MYyTHOCTM CJjleBa Hanpaso.
3pavenus MIC onpenesdorT IO IIOCHeOHen JyHKe, B KOTOPOM He
HabmonaeTcs BUIMMEI POCT (CcpelHee 3HauyeHMe Orpenesiennit B Tpex
MOBTOPAax) . BHIIEYTOMAHYTHM NPOTOKOJ B COOTBETCTBYOWLMX YCJOBMAX
pocTa MOXET WMCIOJIb30BATLCA MJIs TOJIYHUEeHUs sHaveHun MIC nOpyTux
WTaMMOR, HarnpuMmep, Lactoabacilli, Clostridia, W T.Od., 1o
OTHOUEHMI K JakTUMUuMHy 3147 wunm pgpyrum OaxkTepuolMHaM, TEKMM Kak
HM3MH. MHTepecHo B3aMeTyThb, Kak K TOMYy Xe& [OOPOOHO ONMCAaHO B
npuMepe 1, UTO BCE JyeTepe Mccie IOBaHHEIX wTaMMa
Propionibacterium freudenreichii wvMesM 3HadeHue MIC»5 wMr/mn
naxTuumHa 3147, w 3 u3 4 uccrenoBaHHBX ULITaMMa UMEsr 3HadeHune
MIC>50 wmr/7 JakTuumbHa 3147. B To xe Bpemsa 3HadeHus MIC 1o
OTHOWEHMID K HU3MHY ObIM B NO KparhHell Mepe 20 pas MeHble.
[peAnodTUTENbHO, KOTJa KOJMUYECTBO BCTPEYalUMXCA B MOJIOWHRIX
nponyxrax Propionibacteria, BKJOYaeMbIX B 33aKBACOYHYIO KYyJbTYPY ,
TakoBo, uYTo B (&) 110 KpanHenm wMepe 10° KOE BCTpeuaKumMxCs B

MOJIOWYHBEIX  [IPOIyKTax Propionibacteria mobaBiawT K 1 TpaMmmy
MCXOMHOTO NpoayxTa, Oojlee MNPEeIrnodYTHTEeNEHO 1x10%"1x10® KOE/T

MCXOOHOTO MpoadykTa, Haubojee NPedrnodTuTesbHO 1x10%1x107 KOE/T
NCXOOHOTO nponoykTa. CiienyeT OTMETUTE, uTo B 3aKBACOUHON
KYyJbTYPE B COOTBETCTBUN c HaCcTOAUMM nsobpeTeHreM
NpenanouTnTesbHO U 30QeKTMBHO MCIOJIEIYIOTCA HeMooudULMPOBaHHBIE
MM ~ BCTpeudamoumMecs B Ipupone Propionibacteria B KaueCTBe
BCTPEUAIMXCS B MOJIOUHEIX TPOAYKTax Propionibacteria, mno ToOu
npudnHe, uTO  OHM [PEeNnNouYTUTEJIbHO  HeCrnocoOHel K [NPOOYKHLNM

JIaKTULMHa nocpeaCcTBOM BKRJIKYEHUA njJasMmie, TakKxe OHU
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MPenrnouTUuTeNIbHO He IeCeHCUMOMIM3UPYITCH WM He alalTUpymonTcs K
KakoMy ~-Jnco BaxKTeprolMrHy, B OCODEHHOCTU K HU3UHY WIM JIAKTULUHY .
3axkeaccyHad KyJbTypa BKJIOUaET TamMm JIaKTOBEKTEPUN.
JlakTofakTepmun WIBECTHE B HaHHOM 0O0JacTy TexXHUKM ¥ MOTYyT ObIThb
onpeneseks: Kak TPaMIOJIOKUTEJIbHEIES, Hecnopoobpe3ywouue,
aHaspoOBHbIE, H2T'aTUBHEE rio Karajase KOKKM NI riajioduKu,
ofpasyrolMe MOJIOUHYK KUCJIOTY B KadeCTBe KOHEUYHOI'O IPOoIOyKTa UX
YTJIEBOOHOTO MeTabosM3Ma. Xopouo MB3BECTHBIE pPOLEl BKJIOYAKT
Bifidobacterium, Carnobacterium, Enterococcus, Lactobacillus,
Lactococcus, Lactospaera, Leuconostoc, Oenococcus, Pediococcus,
Streptococcus, Vagococcus u Weissella. Bo Bpema cCBoer'd pocTa
Jakrodaxrepmnn MOTY'T obpas30BLIBATH MeTabOoJIUTH, OTJIMYHBIE oT
MOJIOYUHOW KMCJIOTH. 3TM MeTaboJIMThl MOT'YT BHOCUTH BKJIAO B XeJlaeMble
opraHoJienTUuYeCKMne CBOVICTRA nponykTa. HexoTopele ns BTUX
MeTabonMTOB MODYT BKJIOUATbL, HalpuMep, IOuaueTws, aueTalslernn U
BK3OIONIMCAXaPUILL. [IpeanodTuTesbHbe LT aMMBbl JaxkTobakTepuni,
BKJIIOUAEMEIX B RAaKBACOYHYD KyJIbTYPY B COOTBETCTBUM C HACTOAUWVM
n3odpeTeHneM, BKJIYAKT Lactococcus lactis mn Streptococcus
thermophilus. I[IpeANnoUYTUTENILHO, WTAMMOM JiakTOOaKTepuit SBJIAETCA
wramm L. Jactis u/vuim wmramm S. thermophilus. B npennodyTuUTEJIbHOM
BapraHTe OCYIEeCTBJIEHUS WTEMM JakToBaKTepui MCIOoJb3yeTcs B
KadecTBe MCTOUHMKA JIaKTUUMHA, [PpUUYEeM WTaMM CroCOOeH K MNpOOyKUUM
JaKTHLMHE, HautoJiee NnpenrnodyTuTesIbHO zakBacoudHas KyJbTYypa
BryouvaeT L. lactis, cnocoBHBM K NPOOYKLMM JIaKTULMHA, B KadeCTBE
mTaMMa JlakToBakTepul M B KadyeCcTBE MCTOUYHMKA JiakTuumHa. Haubosee
NnpenroYTuTeNsHO, KoI'ga  MCTOUHMK  JIaKTULMHE  BKJKOYaeT  WTaMM
Lactococcus lactis subsp., CIOCOOHBM K NPOOYKLMM JIAKTUIMHA
3147, BoJiee NpPelrnodTUTENIbHO BKJIIOYWammWmMi riasmuay pMRCOL.
3aKBaCOuUHaa KyJbTypa TaKxXe BKJIOUWaeT MCTOUYHUK JaKTULMHE,
NpeAnouTUTeSbHO MWCTOYHUK JakTuuvHa 3147 wu/ugm 481, Haubosee
NPennodTuTesIlbHO MCTOYHMK JaxkTtuumuHa 3147. I[IoCKOJIBKY  JIaKTULMH
3147 4gBaAeTCs OPEeNNOUTMTEJIbHEM  JIaKTULMHOM  [IPUMMEHUTEJIBHO K
HacTosAueMy MsoﬁpeTeHMb, BCe CKasaHHOEe B3IeCb O JlakTuumHe B obueM
B pPAaBHOM CTeNeEM I[PUMEHMMO KOHKPETHO K JIAKTULVHY 3147. O
BaXTEePUOLUMAHON aKTMBHOCTM JakKkTulrHa 3147 M3BeCTHO, HanpuMmep, un3

WO 96/32482 wunm WO 99/67287 (npu zToM o6& M3 HMX BKJIIOYEHBl CloIa
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nocpencrTeoM CceulkM) u Callanan and Ross in Cheese: Chemistry,
Physics and Microbiology, Third editfon - Volume 1: General
Aspects, 2004, 153-154, a o 6aKTEePUOUNIHON aKTMBHOCTMU JIAKTULMHA
481, nanpumep, u3 Dufour et al. FEMS Miérobiol. Rev. 2007, 134-
167. ToCKOJBKY W3BECTHO, 4YTO MaKTULUMH aKTUBEH [0 OTHOWEHMUIo K
EONBLMHCTBY TPAMIOJIOXMTENIbHEX OaKTepul, OblJIO HEOXMIAHHBM, GTO
NpUCyTCTBME JIAKTULMHA BCE-TakKu JIOMyCcKaJo AKTUBHCOCTB
BCTpEUAanMXCS B MOJIOUHBEX [POoAyKTax Propionibacteria B criocobe
NpUIOTOBJEHNUS TBOpOra B COOTBETCTBMM C HACTOAWLMM nzobpeTeHreM.,
n Tem OoJjgee, nocxdnbxy BBIJIO  OINUCEHO, yro JlakTuUyuH @ 3147

sbdexTUBEH [NPOTMEB  BCTpedamouyxcda Ha  KOXe Propionibacteria,

cmorpuTre WO 99/66949. ABTOPEH HACTOAWETO n300peTeHnd TakKxe
HeoXMIaHHO  OOHapyXUINU, yTo NpUCYTCTBME JlaKTuumHa  3Ce-Taku
OOITy CKaJIo TO, uTo BCTpedamnmmnecs B MOJIOUHBIX noonyKTax

Propionibacteria, nmaxe korga OHM CaMmu OBLIM ~ HECNOCOOHE K
NPONyKUMM JIAKTULMHE, ObUiM 20OeKTUBHBEL B criocofe NpUIOTOBJIEHUSA
TBOpOINa B COOTBETCTBMUM C HaCTOAWMM usobpereHueM. Takxe Ha
HekoTopee BuIs Lactobacillus, Kak HM YIOMBUTEJBHO, HE OKa3bIBAaJo
BV AHUE NpUcCyTCTBUE JaKTULVHA . MMpennouTnTeNbHO, KoTna
MCTOUHMKOM  JIaKTMLKMHa  SABJAeTCa  OaKTepuasibHBIA — WTaMM, Bosiee
NpenncudTUTEeNbHO WTaMM JlakTobakTepurt, Haubosiee MNpelnodTnTesbHO
WTaMM JIaKTOKOKKOB, KOTOPBM CrocobeH K [OPOAYKUMM JIAKTULMHA,
NPennodTUTENIbHO JTaxkTyLMHAa 3147. BakTeprialibHBM LT aMMOM,
CHOCOBHBM K NPOAYKLUMM JIAKTULMHAE, HABJILAETCA NPeANoYTMTESbHO WTaMM
Lactococcus lactis subsp., HauboJjiee HAPEANOYTUTENHHO WTaMM L.
lactis subsp. lactis, wramm L. lactis subsp. cremoris WM WTaMM
L. lactis subsp. lactis Dbiovar. diacetylactis. Kak npasBuio,
mraMM  cnocofeH K - NpOoOyKUMM  JIaKTMLMHa [10  [pu4YMHe  EKJIOUEeHMA
nnasMune. lloaxondment [jasMmuion, MCMONMb3yeMOll B 3TON  CBA3Y,
apnserTca PMRCO1. Meromsl CO3OaHMA TaKMX [PONYLVPYOWMX JaKTVLMH
LTaMMOB JlakToBakTepum M3BECTHB B naHﬁoﬁ oBJlacTu  TEeXHUKU,
cmoTpuTe, Hanpumep, WO 96/32482.. TakuMm o0Opa30oM, UCTOUHUKOM
nAaKTMUMHA MBJISETCH I[PEeNNOYTUTESIbHO OaKTepualibHbIM WTaMM, BoJee
NPennodTyTeNIbHO WTaMM jlakTodakTepuit, naxe OoJsee NPearnouTUTEIILEHO
mTaMM JIAaKTOKOKKOB, comepXawuy miasMuiy PMRCO1. TpennodTUTENBHO,

xoTna wrTaMMm Lactococcus lactis subsp. MUCHOJNB3YIT B KadecTse
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VCTOUHMKA JIaKTMLUMHAa, OoJlee npednodyruresibHo wramMm L. lactis
subsp. lactis, wramm L. lactis éubsé..cremoris unmm riramMm L.
lactis subsp. lactis biovar. diacetylactis, KOTOPHIt CrocoBeH K
MNPonyKUMY JiaKkTHlUKHE, HaudoJlee NpennodTUTesIbHO - JIJAKTUIMHA 3147, wu
npudem YKa3aHEBM wTaMM Lactocéééus lactis subsp.
NpennodTUTeSIbHO BKJIOUAET iasMmuaoy pMRCQi.

B CpenncuyruTesIbHOM — BapMaHTe  OCYUEeCTBJIeHMs  3aKBaCO4Hasd
KyJbTypa BKJoOYaeT wramMm Lactococcus lactis subsp., CHOCOOHEM K
NponoyKUMKM JaKTuiMHa, B ocoOeHHOCTM JjakTuumHa 3147, ¥ wramd
BCTpeuamlxCcd B MOJIOUHHX [podykrax Propionibacteria. Taxum
obpas3oM, RBaKBAaCOYHAas KyJIbTypa 3HeChb BriwuyaeT Lactococcus lactis
subsp. B kauvecTBe WTaMMa JakTobaKTepul M MCTOUYHUK JIAKTULMHA.
30eckh YKa3aHHBM WTaMM JIAKTOKOKKOB [NPEeANnoOdYTUTEJIbHO  BKJHOWaeT
nnasMuny pMRCO1, a wraMM BCTpedamlMxCs B MOJIOYUHBIX TNPOIOyKTax
Propionibacteria rpennouTuTesILHO BKJIIOYAET T aMM
Propionibacterium reudenreichii subsp. Wy WTaMM
Propionibacterium johnsonii wian wnx <cMmecb. Taxkyilo 3BakKBaCO4YHYIO
KYJIbTYypy I[PEeONOUTUTESLEHO MCIOJNb3YT MNpU NPUIOTOBJIEHMM Chpa Tuna
celpa Maacnam. 3axKBacodHas KyJbTypa MOXeT, KpoMe TOTO, BKJIOYATh
Npuoamyo  BKYC  JONOJHUTEJNBHYI  KyJIbTYPY, Takylw Kak WTaMMm
Lactobacillus, B ocoBenHocTu wramm Lactobacillus helveticus
n/uam wramMm Lactobacillus acidophilus. B HacToAmeM BapuaHTe
OCYIIECTRBJIIEHMA BaKBACOUHAaA KyJIbTypa - HeoOA3aTesJIbHO BKJIOYA0IAaA
KaKoM-Jmbo WTaMM Lactobacillus subsp. - NnpenrnovTUTEeNIbHO
XxapakTepusyercsd OITYMaJIbHOWM TeMmnepaTypoy IUis pocTa B MOJIOKE,

HeoBg3aTesIbHO IOMNOJHEHHOM IPOXXEBHM SKCTpakToM, B IuanasoHe 20-
37°C, ©HoJnee npennodruTesbHO 25-35°C, HauboJiee MNPEnnovTUTEJIBHO
25-30°C.

B OpyToOM BapMaHTe OCYUWeCTBJIeHUAs IJIiAg NpUIroTOBRJIEHUA ChIPpA

Tuna celpa Maacnam 3aKBaco4YHas KyJIbTypa BKJIIOYAET WTaMM
Lactococcus lactis subsp., CIHOCOOHBEIM K [NPOOYKRUMM JIAKTUMLMHA, B
ocoffeHHOCTH JlakTuuuHa 3147, wTaMM BCTpedamnlMxCss B MOJIOYHBIX

nporykrax Propionibacteria un mramm Lactobacillus deibrueckili
subsp, npeancuyTuTespHO wramMMm Lactobacillus delbrueckii subsp.

lactis. BxioueHue wmTauvMa Lactobacillus delbrueckii ABiAeTcHd
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OCOOEHHO MNOOXONANUM, eCJu BCEe-Taku HeKoproe KOJIMYECTBO HUTpPAaTa
UCIIONb3yeTCcsa B crocofe’ ﬂhﬂ MPUTOTOBJEHUA Chlpa, MU/UIU  echu
XesaTesbHa TEeKCTypa ChHpa Tuna TpanmuMOﬁHoro celpa Maacmam. 3pech
UTaMM JIaKTOKOKKOB npeﬂnoHTMTeﬂbHo_BKanaeT nnasmmay pMRCOL, a
HTaMM  BCTpEYarmMxCs B MOJIOWHHIX  NpoaykTax Propionibacteria
NpenncdTUTEeNIbHO BKIKYAeT WTamMm Propionibacterium freudenreichii
subsp. wrm mramm  Propionibacterium johnsonii wiM uX cMechb. B
HacTogmeMm BapuaHre OCYWECTBJIEHUS 3aKBacouYHas KYyJIE TYpa -
HeoOa3aTesbHO BRJOYWAKmMAas Kakom-Jmbo wmwamMm Lactobacillus subsp.
- MNPennouTUTEsIbHO XapakKTepu3yeTcsa ONTUMAJIbHOM TeMrepaTypolr OJd
pocTa B MOJOKe, HeoOA3aTeJsJIbHO JOMNOJIHEHHOM IOPOXXEBBM BKCTPAKTOM,
B nuanasoHe 20-37°C, Oornee npennodruresbHo 25-35°C, HauboJiee
npenrnoYTmreslbHo 25-30°C.

B OpyTroM NnpenlodTUTE b HOM BapraHTe OCyleCTRIIEHUS
3akBacodHasa KyJbTypa BKJIouaeT wTamMm Lactococcus lactis subsp.,
CNOCOOHHI K NPOOYKUMUM JIAKTULMHA, B OCOBEHHOCTU JaKTULMHA 3147,
WTaMM  BCTpedalolMxCs B MOJIOUHEIX MpOoIykTax Propionibacteria wu
mramMm Streptococcus thermophilus. IpuUcyTCcTBUE OINHOTO WM BGojee

mramMmmMoB  Lactobacillus, CMOCOOHBIX MeTadboIU3UPOBATE IajJakTosy,

ABJIAETC ocoBeHHO [NPenrnouYTUTE b HEIM npu MCIIOJIL> 30BaHUYU
3aKBACOYHOM KyJbTYpPhl, BKJoUYawwmey . thermophilus. B oIHOM
BaprvaHTe  OCYWEeCTBJIEHMA  3akBacoOuHas KyJbTypa, KpOME  TOTO,
BKJIOUAET T amMMm Lactobacillus delbrueckili subsp.,

NpennouTnTesipHO wmramMm Lb. delbrueckii subsp. lactis. B onHoMm
BapuaHTe  OCYLISCTBJIEHMA  3aKBACOYHAS  KyJbTypa, KpoMe  TOoTOo,
BKJIOUaeT wmTamm Lactobacillus helveticus. B oOOHOM BapuaHTe
OCYWEeCTRBJIEHVA 3aKBACOUYHas KyJbTypa, KPpOMe TOrO, BKJOYaAEeT MTaMM
Lactobacillus acidophilus. B oOHOM BapuaHTe OCYULEeCTBJIEHMSA
3aKBacodHad KynbTypa, KpoMe TOoTo, BXJWUaeT wmramMm Lb. helveticus
v wramMm Lb. acidophilus. B OOHOM BapuaHTe OCYHEeCTBJCHUS
3aKBaCOUHead KyJbTypa, KpoMe TOTIOo, BkJb4YaeT wramMm Lb. helveticus
1 HeobAsaresbHO wTamm Lactobacillus acidophilus. Taxum oBpasowm,
NPpenriouTUTesSIbHC, KOI'la 3aKBacodHasa KyJbTypa BKIOYAEeT OOUH WM
Oosiee wramMoB, BoBupaeMsix M3 Lb. delbrueckii subsp. lactis, Lb.

acidophilus u Lb. helveticus. HacTosmmi BaApPMAHT OCYIEeCTRBJIEHUM,
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B KOTOPOM 3akBacodHas KyJbTypa BKJYaeT wWTaMM Streptococcus
thermophilus, ABJIAETCH 0OCOBEeHHO NpennodYTUTEe b HEIM npu
NPUTOTORJIEHUNM CHPOB TUIIA BMMEHTAaJIbHOT'O Chipa. 3Oech BakKBacodHAas
KyJIbTYypa xapaKTepMByeTCﬂ ONTMMAJIbHOM TeMnepaTypoMr IJjs pocTa B
MOJIOKE, HeoOA3aTesbHO NOIOJIHEHHOM IOPOXKE BEIM BKCTPAKTOM,
cocrarJysoiley Boue 37°C, Hanpumep, 40-43°C.

B InpeanodTUMTEesSIbHOM — BapMaHTe  OCyWecCTBJIEHMS  3akBacouHas
KyJieTypa He BKJIouaeT OoJiblMe KOoJMUeCTBa MCTOYHMKAE HUBUHA.
Bonrsume KoJMYECTBa HUBMHA, [IPUCYTCTBYyLIME BO BpPeMs I[IPOLECCOB B
COOTBETCTEMM C HACTOAWMM U30DpeTeHMeM, HexXeJlaTeJIbHEl, I[1OCKOJIbKRY
M3BECTHO, YTO HUZEMH UHTUOMPYET AaKTUBHOCTH BCTpeUalUUMXCs B
MOJIOYUHBIX nNpolykTax Propionibacteria, comoTpure, Hanpumep, B EP
2165608. Taxkum o06paz3oM, NPeNNouTUTEJILHD, KOTda BCTpeudawmmecs B
MOJIOUHBEIX  NponykTax Propionibacteria nozaBeprawoT BO3IeMCTBUIO
KOHUEeHTpauuy HMU3KHa, CcocTaBjdwmer MeHee uem 50 ME Ha Dpamum
VCXOOHOTO IMPOINYyKTa IJisA Cchponenus, OoJee IMPennodTUTENIbHO MeHee
yeM 25 ME Ha rpamMm, naxe OoJjiee NpennouyTuTesibHO MeHee uyem 10 ME
Ha TpamM, HauboJee [PEenrnodTUTEJIbHO MX He [OIBepraknT BO3IENCTBUII
HU3mra. TaxkuMm ofbpasoMm, NPeldnoduTUTesIbHO, Korna BakBacodHas

KyJibTypa He BKRJIIOUaeT MCTOYHUK HU3MHa, 1Z0828% aJlibTEPHATMBHO

npenriodyTruTeJIbHO, rormoa 3aKBaCcoudHas KyJIbTYypPa He BRJIIOUAeT
IOOTOJIHUTEJ b HbIM MCTOYHNMK HM3MHAa. B CBA3N C 3TVM TaKXxe
npelrnodyrrresibHO, xornoa 3aKBacoOdHas KyJibTypa He BRJIOUAQET

MCTOUYHKK IUJIaHTApMUMHA WM B ODIlIEM MCTOUHMK OaKTepMOolLMHa KJjacca
ITa waIM IO KpaVHeM Mepe He BKJKYaeT JOMNOJHUTEJIBHBEIM VCTOUHMK
JaHTaprMuMHa WIM B obuleM MCTOUHMK 6OakTepuoumHa kJjgacca Ila.
[lpedrouTUTEeNnbHO, KOT'Ia MCTOYHMK HUIVMHA U I[JlaHTapulMHa WU 10
KpalEel Mepe IOONCJHUTEJI5HBIM MCTOUYHUK HU3MHA M I[UJIaHTapuluHa He
NMPUCYTCTEYIOT B 23aKBACOUHOW KynbType. Haumbosee IrpennouTUTEJSIbBHO,
KOI'Ia MCTOYHUK HIV3MHa M OaxkTepUOUMHOB kJacca IIa waM 10 KpanHeul
Mepe HOONOJHUTEJIbHBIM MCTCUYHMK HU3MHaA M OaKkTepuoUMHOB kjiacca IIa,
B 0COfEeHHOCTM I[UJlaHTapulMHa, He MOPUCYTCTBYKT B 3aKBaCOYHOM
KyJbTYype.

XoTs crnocobel OgeceHCHUOMIMBaUMM BCTPEUYARWMXCHa B  MOJIOUHEHIX

nponykrax Propionibacteria K HM3MHY W3BECTHB, HalpuMmep, Kak
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omucaHo B EP 1273273, aBTopHl HaCTOAWEIO U300peTeHUusa OOHAPYXMIM,
YyTO Takas OeCeHCUBUIIMBALMS K HUSKHY WM OPpYyTVM OaKTepurolMHaM He
TpebyeTcs, KOD'Ia MCTOYHMK JIaKTHULMHa MCIIOJb3YEeTCsI B COOTBETCTBUMU
c HacTodummMm uzobpeTeHueM. TakuMm oBOpas3oOM, BCTpeUvaKlyecs B
MOJIOUHBIX IpOoOyKTax Propionibacteria npelnodTuTesSIbHO ONpeneJisioT
Kak CrCCOOHBIE K yrpare rno KpanHen Mepe 50%, Bornee
NpenrnouTUTeNbHC IO KpanHen  Mepe 75%, CBOEIO  KOJIMUeCTBa
KUBHECNOCOOHBIX  KJIETOXK UM MeTafoNIUYeCcKkorM aKTUMBHOCTM  IIOCIIE
MHKy®aLuK nOpM  [NOOXOOAWeNX IS pocTa TeMmrueparype B I[IOIXOLAWEN
XKUOKOU Ccperne oJisa BohlpamyBaHudg, Bruiodaowey 50 ME HM3MHa Ha I'pamMm
cpe Ot 0J14 BbEIpAWMBAHUA, no CpaBHEHU c KOHTPOJIbHBIM
3KCMNEeprMeHTOM, B KOTOPOM YyKaz3aHHad cpela IOJig BhHpAallMBAaHUS HE

BKRJIIOUAET HM3UH, U COXPAHAKTCA BCe OCTalJlbHbIE OJSKCIepuMMeHTallbHbIC

YCIIOBUS .
BaKBacoyHasd KYyJIbTYypa B COOTBETCTBUU c HaCTO AWM
r3obpeTeHrneM MOXeT BKJIOUATH IOTOJIHUTEJIb HElE fakTepnn, B

0COBEHHOCTY HOTOJIHUTEJIbHEe JlakTobakTepuu, OoJiee MNpenrnodTUTeSIbHO
3aKBacouHada KyJeTypa, KpoMe ToTo, BkJodYaeT oauH wimu Oojee
WTaMMOB Lactobacillus. B OIOHOM BapMaHTe OCYLIeCTBJIEHUSA
3aKBacCoOUHad KYJIbTYPa, Kpowme TOTO, BRJIIOUAET WITaMM S.
thermophilus, B ocoBeHHOCTH, KoToa 3aKBaco4YHasa KyJIbTypa
NCMoNb3yeTCsS WM, Kak npennoJsaraercs, OyneT MWCIONL30BaThCA B
criocofe I8 MNPUIOTORJIEHMsS CBPOB Tulla 3MMEHTAJbHOTDO Chipa. lramMm
S. thermophilus nNpennodTUTENIbHO AaNalTUPOBaH K JIAKTUUUHY, OoJee
NPenrnouTUTEesSIbHO alalTUpOBaH K NO KpalHelM Mepe YPOBHIO JIaKTULMHAE,
KOTOPHNM [PUCYTCTBYyeT B HacTosdmweM clhnocofe NpoM3BONCTBa Chipa. B
OIHOM BapuaHTe OCYIEeCTRBIEHMS =2BaKBaCOUHasa KyJIbTypa, KpoMe TOTO,
BKJIIOUAET T aMM Lactobacillus delbrueckii subsp.,
npennodruTespHo mramMm Lb. delbrueckii subsp. lactis. Mramm Lb.
delbrueckii MmoxerT OHTH ananTUPOBAH K JIAKTUUUHY, [IPEINOUTUTESIEHO
K TIIC KpalHel Mepe YpPOBHIO JaKTUUVHaE, KOTOPEM I[PUCYTCTBYET B
HacToAumeM crocode rNpous3BOoOCTBa TBopora. OOHaAKO ObUIO OOHAPYXEHO,
UTO HeKOTOopPHEe wTammel Lb. delbrueckili yCTOMUMBEL K JI@KTULMHY 3147
B IOCTaToOuHOM Mepe, YTOOB MCIIOJIB30BATHCA COOTBETCTBEHHO B
HacToOsAWEeM M300peTEeHNUN . B OHOM BapuaHTe oCylle CTBJIEHUSA

3akBacoyHasd KyJbTypa, KOOMe TOIo, BKJoUaeT mTamm Lactopnacillus
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helveticus w/vaw wramMm Lactcbacillus acidophilus. B oIHOM
BapraHTe  OCYIWEeCTBJIEHMS  BaKBacodyHas  KyJIbTypa, KpoMe = TOTrO,
BKJOUaeT wramMMm Lb. helveticus. B oOIOHOM BapuaHTe OCYULECTBJIEHUS
3aKBacCOo4dHas KyJIbTypa, KpoMme TOTO, BKJIOUAET T aMM Lb.
acidophilus. B OIIHOM BapmaHTe OCYyUleCTRJIEHUSA 3aKpaco4dHas
KyJibTypa, KpOM& TOI'O, BKJouaeT mTamMm Lb. helveticus v wramMm Lb.
acidophilus. TaxuMm of6pasoM, IMPenNouTUTEJIbHO, KOT'Ia =aKpacoudHas
KyJibTypa BKJYaeT OOMH Win OoJjiee wWTaMMOB, BoOMpaemelx u3 Lb.
delbrueckii subsp. lactis, Lb. acidophilus w Lb. helveticus.
3akBacouHas KyJIbTypa B COOTBETCTBUN c HaCTOAIMM
nzodpeTeHrneM MOXET MNpPeAcTarJiaATb CcoBOM OHOHY KOMIIOBUIIMD, T.e.
CMecCk CylleCTBEHHBIX 1t Heobsa3aTeNIbHO NpenrnouTHTe b HBIX
KOMIIOHEHTOR, ONMCaHHBIX Bele. Takyiw OINHY KOMIO3MUMUIK 3aTeM
VICIIOJIb3YIOT IOJIS BHECEeHUS B UCXOINHBIM MpoaykT B (a) crnocoba B
COOTEETCTRUU c [1€pPBLIM aCIeKTOM HacToAwWero n3obpeTeHus.
AllbTEPHATUBHO, pPazJIMYHblE KOMIIOHEHTH MOI'YT OBTh IOODABJIEHBI B BUIE
OBYX WM ©OoJiee OTHeJIbHBEX [IOPLUMM K MCXOOHOMY IMpPOOykTy B (a).
HJaxe ecam OBe WM 0OoJiee OTHEJIbHBIX [NOPLUMM MCHOJNB3YITCS  OJIS
nobaryeHusa KOMITOHEHTOR 23aKBACOYHOM KYJIb TYPHI HaCTOAMWETOo
nzobpeTeHnsa K MCXOOHOMY NPOOYKTY, KOMIIOHEHTH BKYyIle, TEeM He
MeHee, Ha3BBaKT =BaKBAaCOUYHOM KyJIBTYypOM B KOHTEKCTE HACTOAUEIO
nzsobpeTeHns. MpennouTUTesILHO, KoTna 3aKBACOUYHYIO KYJIbTYDPY
OODAaBJIAKT B BMUIOS [0 KpaWHeM Mepe IOBYX WM TpexX OTIeJIbHBIX
rnopuun, rneperon rnopuu4, BKJIOUGRLEN LTamMm JaxkrTobaKTepun,
CMOCCOHBI K MNPOIYKUMM JIAaKTMUMHE (T.e€. WMCTOYHUK JaxKTULuMHa),
HeoOda3aTeJIbHO BTOPOW MNOPLUUM, BRJIOUYAKIEN OIVH WM O0Jiee mMTaMMOB
Lactobacillus, ¥ nocjaenHey ropumM, BKJOUAKIEN BCTpedaoWMecs B
MOJIOYHEBIX npoaoyK—ax Propionibacteria. B TOM  CcJlydae, ecnu
3aKBACO4YHAasA KyJIbTypa XapakTepusyeTcs ONTUMMAaJbHOM TeMIepaTyponr
oJas pocTa B MOJIOKe, HeoBa3aTeJIbHO  OOMNOJIHEHHOM  OROMKEBEIM
3KCTLaKTOM, cocTaBJALILEN BEILIE 37°cC, HarnpuMep, 40-43°C,
3&KBACOUHYID KYINETYPY I[PEeNNodTUTEJIbHO  HOOOAaBJSAKT B BUIOe IO
KpalHell Mepe Tpex OTIeJIbHEIX [IOPLMM, I[epBOM [HOpLUMM, BKJOUaKLEN
wraMM JlakTobaxkTepuMr, CHOCOOHBIM K NPOIOYKLUMM JlakTUMUMHa (T.e.

VCTOYHVK JIAKTUIMHA), MCTOYHUK JIAKTULUHE), HeoOsa3aTeJIbHO [Oopuuu,



BrUIOUAKLEer OomoWH MM Sojlee mramMmoB Lactobacillus, nopuuu,
BRJOUAKIE BCTpeYanNMecs B MOJOUHBIX INpoAyxTax Propionibacteria,
u nocJjenHen nopuum, 3KJIOUAKRIEN mTaMM Streptococcus
thermophilus.

Bo BTOpCM aclekTe HacTodAuee usobpeTeHme OTHOCUTCHA K
BaKBACOYHONM KyJIbType, ONMCaHHOM 3heck Boume. Taxkas 3akpBacodHad
KyJbTyPa B OCODEHHOCTM I[OOXOOUT IJIA WUCIIONb30BaHusa B cnocobe B
COOTBETCTBMUM C II€PBBM AacleKTOM HacTosamero usobpereHus. Taxum
obpasoMm, HacToslee M300peTeHMe Taxkke OTHOCUTCHA K IPUMEHEHMO
2aKBaCOUYHOM KYJbTYypPhl B COOTBETCTBUM C HaCTOAWMM MK300peTeHNeM
IJIS TPOMBBOIACTBA TBOPOTA WU/UAM CHpa, NPeAnoYTUTEsNIbEHO Chlpa Tula
WBEeVLapCKoOro.

Teopor

CriocoBoM B COOTBETCTBUM C [IE€PBEM ACIeKTOM HacTOoAWeTo
nzobpeTeHus IoJaydarnT TBOPOT, KOTOPBIM  OTJIMYEH OT TBOPOTOB

M3BECTHOI'O YPOBHA TEXHUKU. [loeTOMy B TpeThbeM acleKTe HacToslee

M:ao@pe're}me CTHOCHMTCHA K TBOpPOTY, NnpennodTmnrTeJIbHO TBOPOIY,
rnoJjiydaeMoMy criccobom B COOTBETCTBMUA C [NepBbIM ACIIeKTOM
HacTOodueIro I/IBO@p@TeHMH, HauboJee npenanodTuTesJIbHO TBOpOTY,

rnonydyaeMoMy TakuM obpazoMm. TBOpOT B COOTBETCTBUM C HACTOAWUM
nzobpereHrneM B OCODEHHOCTM T[IOOXOOUT [OJigd UCHOJIE30BaHMA  [1PU
NPOU3BOLNCTBE ChHpa, OCODEHHO Chlpa Tuna WBeruapckoro. TBopor, Kak
npasuJio, xapakrepuzyeTcs comepxaHreM XM3HECITOCOOHBIX
BCTpEeYaKuMecs B  MOJIOUHHX NpoAyKrax Propionibacteria u/wm
bparMeHTOB BCTPEYanNMXCSA B MOJIOUHBIX IponykTax Propionibacteria.
Takue bprarMeHThl NpennodTnuTesIbHO BKJIIOYAKT OHK-dparMeHTH
BCTPEYaloUMXCA B8 MOJIOUHHIX [POIOYyKTax Propionibacteria, NOCKOJBKY
OHU SIBJIAITCA JIETKO pacrno3HaBaeMeMU Kak oTHOCAWMECHA K
MNepBOHAYAJILHBEIM BCTpeYamnMMCa B MOJIOUHBIX nponyKTax
Propionibacteria, KoTopsle NPUCYTCTBOBAIM B 3aKBACOYHOM XYJIBTYype
B COOTBETCTBUM C HACTOSAIMM U30OpeTeHMeM. TBOPOT MNpPeArnodTMTeJIbHO
BKJIIOYAET I[10 KpalHel Mepe 10? KOE XM3HECNOCOOHHIX BCTPEYalLMXCA B
MOJIOYHEIX npooykKTax Propionibacter:a Ha TpaMmMm, BoJiee
npenroYTmMTesIbHO 10°710% KOE Ha rpamMm, HauBoJiee MNPeunouTUTeJIbHO
10%710% KOE Ha rTpamm. Takxe OOBUYHO BKJIOUAEMBIMM B TBOPOT ABJIANTCA

XKVBHECIOCOOHEE ﬂaKTOGaKTepI/H/I n/nnu Ux (bpaI‘MeH’I‘bI, Kak nOpaepuio,
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o KpamHen Mepe 10° KOE %U3HECNOCOBHHX JiakToOaKTepul Ha I'paMmM,
HoJiee NpennodTuTesIbHO 10°710% KOE Ha TpaMM, HauboJee
NnpennoYTuTeSIbHC 10%°10% KOE Ha rpamM. Taxxe BKJIOUYEHHBMM B TBOPOT
B COOTBETCTBUN c HACTOSMLMM nzsobpeTeHneM MOTYT BBITb
KVIBHECIIOCOOHBIE HaxTepun M 179:¢ bparMeHTE  OONOJIHUTEJIbHBIX
fakTepmralle HelX wWTaMMOB, KOTOpEHIe MOTYT OBITH BKJIIOUEHE] B
3aKBACOUHYIO KyJIbTYpPy B COOTBETCTBMM C HACTOAWMM HKzOOpeTeHMeM,
raxue kax Lactobacillus delbrueckii subsp., Lactobacillus
helveticus wmm Lactobacillus acidophilus. TIOMMMO XM3HECITOCOOHBIX
BCTPEUAIMXCS B MOJIOYHBIX  NPOAYyKTax Propionibacteria u/wan
dparMeHTOB BCTPedaIMXCAd B MOJIOWHBEIX MPOAYKTax Propionibacteria
TBOPOT, XpOMe TOTO, BKJIOYAeT CJlels JIaKTMUUMHA. OKCNeprMeHTaJbHO
BLIIO  YCTSHOBJIEHO, YTO B ChHpe, [PUIOTOBJIEHHOM W3 TBOpoTa B
COOTBETCTBUM C HACTOSHIMM u3obperTeHueM, MOxXeT ObITb NPOAYUUPOBAHO
TaKoOEe KOJMUeCTBO JiaKTHUIMHAa, KOTOpoe ABJIAeTCA HNOCTAaTOWHBIM IJIA
npenoTepalienms nposmbepauuym crnop Clostridium tyrobutyricum (npu
5TOM  TecTh BKJIOYAKT HaHeceHue 10° crnop Ha CHPHBIE TOJOBKM) .
TBROPOT' B COOTBETCTBMM C HacToAuuM wusobpeTeHueM, Kak IIpaBWIo,
BrJIOUAET 10 kpauHen Mepe 0,1 wMr jakTuMumHa @ (kak IpaBWiIO,
nakTuuMHa 3147) Ha KD TBOpoTa, MNPEANOuUTHUTEJNIbHO [0 KparnHen Mepe
0,5 Mrp/kr, Haubosiee NPENNOYTUTENIBHO [0 KparHen Mepe 1,0 Mr/xr
Uy maxe 1o kpanHen Mepe 2,5 Mr/xkr. TBOpor' B COOTBETCTBUM C
HacToAmMM M306peTeHMeM, KakK MNpaBuwio, BrJodYaeT BIUIOTH HO 1000 mMr
JaKTULIMHA (kak  IpaBuWJIO, JakTuuvHa  3147) Ha kI TBOpOra,
npenfouYTuTeNsHO  BIoTe  po 200 wmr/xr, Oojee MNPeArnoUTUTENBHO
BrnnoThs 0O 50 MIP/xT waM naxe BrgoTe ac 5 MmMr/kr. Takum obpasoM,
NpennodYTUTe NbHEE [Manas=OHE COIEepXaHMA JakTuuyHa (Kaxk MNpaBumiIo,
naxTuuMeEa 3147) B TBOpore coctasgasaor 0,1-1000 mMr/xr, ©OoJiee
npennoururesbHo 0, 5-200 MI'/KD, »axe Bojee npennoururessHo 1,0-
50 wMp/xT, HauboJiee NpennodTuTesibHo 2,5-5 MI'/KT. B cayuyae
MCHOJIb30BAHUA DaKTepuabHOTO WTamMMa, CrHOoCOOHOTO K - NPpOmyKUNMM
JaKTuULUMHa, B KadeCTBEe MCTOWHMKA JIaKTUlLMHAE TBOPOT B COOTBETCTBUM
c  racToArmM  M300peTeHMeM BKJKOYaeT KM3HEeCnocoOHbe OaxkTepun
YKa3aHHOT'O mTaMMa m/mnm 17834 bparMeHTH . Takue bparMeHTH
NpeanouYTUuTenbHO  BrodaoT JHK-OparMeHTeE  2TOTO DakTepmnaJibHOT'O

wramMMa, [TCCKOJIBRY OHUM ABJIAKCTCHA JIET'KO pacrio3HaraeMsIMU Kak



OTHOCSAIMECSH K MepROHAUYAJIBHOMY NpooyUMpyRmeMy JIAKTULIMH
BakTeprasbHOMY WTaMMy, KOTOPHM HNPUCYTCTBOBaJl B 33KBACOUYHON
KyJIbTYype B COOTBETCTBMM C HacCTOAIMM U30OOpeTeHMeEM. TBOpPOT

MPenrnodTUTeSIbHC BKJYaeT NO KpanHel Mepe 10° KOE %XM3HEeCroCoOHBIX
baxkTepuin, CIIOCOBHEIX K  NPOOYKUUM  JIAKTULIUHE (kaxk  IIpaBWJIoO,
JakTuuyHa 3147) Ha rpamM, OoJiee MNPENNOYTUTENBHO 10710 KOE Ha
rpamMM, Haubosiee HNPelOnoYIMUTEIIbHO 10%°10'® KOE nHa rpamm TBOpOTA.

B COOTBETCTBUM C MPEINOYTUTEJIbHEM ACMeKTOM 3aKBAaCOUHOMA
KyJIbTYypel HacToAmero usobpeTeHuda OoJblioe KOJIMYESCTBO MUCTOUHMKA
HUBMHAa He BKJuYalT B Hee. Takum obpas3oM, MNPEeOrnodYTUTENIbHO, KOTIa
TBOPOT B  COOTBETCTBMM C  HacTodAumuM m3oOpeTeHMeM  BKJIOUaeT
HesHaduTesbHEE KOJMYeCcTBa HM3MHA, HanpuMmep, MeHee dem 50 ME
HM3MHA Ha TpaMM TBOpOTa, O0ojee MNPelrnouYTUTENbHO MeHee uYeM 25
ME/T, HoJee NpenrnodTuTesIbHO MeHee ueM 10 ME/T. Takxe
npenarnouTuTeIbHO, KOT'na TBOPOI' B CCOTBETCTBMM C  HACTOALUM
nz30b6peTeHreM BKJOYaeT He3HaduTeJlbHble KOoJMuUecTBa I[IJIaHTapulrHa,
BoJslee TIIPeAnouYTUTENIbHO Kakoro-jmbo Tuna OakTepuoumHa tuna IIa,
KOTOpEIE He [ABJIAKTCS 500eKTUMBHEMM B NpefoTBpalleHUM npopacraHusa
criop Listeria monocytogenes, HarpuMmep, MeHee dYeM 50 ME
njlaHTapullMHa Ha IpaMM TBopora, OoJiee TpPpelnoduTUTENIbHO MeHee dYeM
25 ME/T, Haubojee IIpennouyTuUTeslbHO MexHee ueMm 10 ME/r u, Kak
npaeuiio, MeHee uyem 50 ME ©OakrepuoumHa Tuna Ila Ha TIpaMMm
TBOpOTa, 6oJee IPelnodTUTesSlbHO MeHee dyem 25 ME/r, HaubGosee
npenrnodTuTesIbHO MeHee uem 10 ME/T. B OIIHOM BapuaHTe

ocyumecTBJIEHNA TBOPOI B COOTBETCTBUM C HaACTOAUWVM MBO@peTeHVIeM

XxapakTepusyeTcs ConepxaHueM BakTeprouMHa TUa ITa NIIU
cormepxaHneMm riaHTapuuvHa, KOTOpoOe ARBRJISETCH 1o CYyuecTBy
HesbbeKTMBHEM nNpoTUBR Listeria monocytogenes subsp. Hauboree
npeanodyTuTesIbHO, Korma TBOPOT B COOTBEeTCTBUM C  HACTOAUWMM

n30BpeTeHreM xXapakTepu3yeTcHa CcolepXaHMeM HM3MHa, COCTAaBJIAOLNMM
MeHee uem 50 ME/r, OoJslee MNpeAnoudTUTeNnbHO MeHee uyem 10 ME/r,
HaubBoJsiee MNpennouTUTEsSIbHO MeHee 4YeM 5 WM Oaxe MeHee deM 1 ME/T.
ANbTEPHATUMBHO MM  OOINOJIHUTEJIbHO, bakTepuoumH Tuna IIa He
NPUCYTCTBYET B OOHapyXMBaeMbIx KOJMYeCcTBax WM 110 KpanHey Mepe
He B KoOJIMuUecTBax, KOTOPHE OKAa3HBalT JIMCTEPULMUIHL  S0PeKT

(HaanMep, oOTCyTCTBME 0OpeoJla, HabaogaeMoro B 3KCIEpUMMeHTax I1o
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HaHecenumw Listeria monocytogenes Scott A Ha TOJIOBKM ChIpa) .

HacTosdllee mzobpeTeHMe Takxe OTHOCUTCS K IMPUMEHEeHMI0 TBOpoId
B COOTRBETCTRBRUM C HACTOAUMM K30o0peTeHveM [Npu NIPpOM3BOAOCTEE ChpPA,
NpenrnouTUTesNIbHO Chpa THUMNa WBEerLapcKoTo.

Cnocof nNpuUroTOBJIEHMUSI Chpa

B ueTBepTOM aclekTe Hacrodlee 300peTeHre OTHOCUTCA K
criocoBy MNPOM3BOICTRa ChHpa M3 TBOpPOTa B COOTBETCTBMM C HaCTOANMM

MBO@peTeHI/IeM. Crioco® B COOTBETCTBUM C DS3TUMM acClIeKTOM HacTOAWeT O

nz00peTeHnA  BKIOUYaeT (d) NpOoM3BOACTBO Chlpa M3 TBOpoOra B
COOTBETCTBMM C HacToAuMM Ku3obpeTeHueM, NpenrnoudTuTesibHO U3
TROpPOIA, MNoJIYUEEHOTO  CrnocofoM  I1epBOTO  aclexkTa  HacToAWero
n300pEeTeHNA. Crioco® MPUTOTOBJIEHUA Chlpa rpenHasHadyeH

NPEenrnoUTUTIbHO O NPUINOTOBJIEHMA Chpa Tula WBEeRUapCKOTOo. ChrIpEI
TUMa WBEMLAapCKOTO XapaKTepusyloTCs BHECEHMEM B MCXOIHB MPOAYKT,
Kaxk IpaBulo, MOJIOKO, BCTpeUAnIMXCsS B  MOJIOYHBIX  [POOYyKTax
Propionibacteria  misa MPUI'OTOBJIEHUA TBOpOTA. B KOHTEKCTE
HACTOAWLETIO M30BPETEHUA ChHpP TUpPa WBENLAPCKOTO BKJKYAET JIOOOM TUI
Chpa, [MNPUTOTOBJIEHHBM B MPUCYTCTBMM BCTPedaKUMXCA B MOJIOYWHBIX
nponykrax Propionibacteria, nNpenrnodYTMTeNbHO CHPOM SABJAETCS CBHP
THUIIA SMMeHTAaJIbHOI'O Cchipa WM Tuna cepa MaacpaMm, Kak OIncaHo
BHIlE, Haubolee MPEeNnoudTUMTENbHO - CHp Tuina cepa Maacnam. Cep
ABJISETCA MPEeANOUTUTENIbHO ChIPOM COJIEHOT'O Tura. [IpednodTATeNbHO,
KOoT'Ja CHP MWMeeT IJlaskyu, ©OoJjlee MNpPednouTUTesbHO, KOoIOa IJIasKy
COCTABJIAT [0 KpalHen Mepe 1% 06., eme 0Oojsiee MNPennodTUTESIBHO,
KoToa TITJlasKky COCTaBJSKLT [NO KpakHenw wMepe 3% ©00., Iaxe dosnee
NpennouTuTesIbHO, KoIla IJla3ky COCTAaBJIAIT IO kparHey Mmepsa 5% 00.
Chlpa, ¥ TJIa3kM MOTYT COCTaBJATb naxe Oonee 10% 06. cepa. Crpsl,
noJiydeHHsle  CrIoco®oM B COOTBETCTBUM C  UETBEPThM  ACHEKTOM
HACTOAWEeToC U30OPEeTEeHUss, K TOMY ONMCaHBl HUXE.

Crioco®el NPUTOTOBJIEHWA ChHpa M3 TBOpoOTa XOopowo MW3BECTHB B
[aHHOM OBJIaCTKU TEexXHMKU, U HacToamee unsodOpeTeHMe OXBaThBaE€T BCE
M3BECTHHEE UX  BapMaHTH, eciM TBOPOT IIOJIydamT  I[TOCPENCTBOM
BHECEHMSA BaKBaCOUHOM KyJbTYPH,  BKJOUaKWeEN BCTpedampmmecs B
MOJIOUHBIX ~IponykTax Propionibacteria, wTamm JakTobakTepuin U
MCTOUHKK JIAKTULMHE . KEaJMOUMUMPOBAHHEIA CIELUMaJMCT MOXeT HauTyh

naneHeluee pykosoacTeo B Frohlich-Wyder and Bachmann in Cheese,
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volume 2, 2004, 141-156. Cramua (d), kak [OpaBuJo, BRJIOYAET
npeccoBaHrve u QopMOBaHMEe TBODOIA, nodamijleHue CcOoJIM K TBOpOIY IJA
oBpazoBaHMa MOJOOOT'O Chpa, MNPednodTUTEsSIbHO BAaKYYMHYO YHIaKOBKY
MOJIOHNOTO Chpa B QOJbTY MM IpefocTarBJieHMe  MOJOIOMY  CHDPY

[TOKPEITMA LOJIA CBPOB U co3peBaHne HeoOaA3aTeJIbHO YIIaKOBAHHOT'O B

QoJIbTY M4 [NOKPBITOTO MOJIOOOTO Chipa. KOHKpeTHee, (d) BrJOUaET
(1) Harper TBOpOTa (macrTepuzalmo) , (ii) rnpeccoBaHue 1t
bopMOBaHME TBOpPOTa, HanNpuMmep, B WTaMnoax, (iii) mnpobBaByeHMe COJIM
K  TROpOTIY, COOTBETCTBEHHO rnocpencTeoM  pobaBjieHus  CoaM K

YacTulaM Teopora OO peccoBanHuMa m GOpMOBaHMA, HaNpmuMmep, Kak Ipu
MPOU3BOLCTBE uenrnepa, nin, MPUMEHUTEJIbHO K HacTodlmeMy
nsobpereHno Haubosiee MNPenrnodYTUTEeJIbHO, [NOCPEeACTBOM BbMAaUMBaHUA
NOOBEPTHYTOI'O IPEeCCOBaHMIO M QOPMOBaHMIO TBOPOTa B cocasiHOM OaHe,
nna obpas3oBaHusa MoJiogorc ceHpa. Takum obpasoM, nacrepusaumda U
npeccosaHue TBOPOTa, KakK OMMCaHO BhBIULIE O criocoBa B
COOTBETCTBMM C IIEPBBM aCIEeKTOM HacToAmero uzobpeTeHusd, ABJIATCH
yacTtbhio (d). TaxkuMm oBpas3oM, TBOPOI B COOTBETCTBUM C HACTOALUM
usobpeTeHreM TPelNoUTUTEeNIbHO I[OABEPTanT NacTepu3alnun (i), npwu
3TOM TBOPOI «IOABEepramwT TeMIOBOM 00padoTKe» WIM «IOABepIamT
nacrepusalumn», /iy rpecCOBaHUIO (ii), npy B®TOM  TBOPOT
npeccyoT. IlpeccogaHue TBOpoTra, Kak I[paBWUJO, NUMeeT MeCTo Ioce
nacrepusalun. TeMmneparTypa TErJIOBOMN obpaboTKU BO BpEMSA

nacrepmlannm (i3 MOXEeT HaXOIOUThLCS B ouariasoHe 30-55°C,

HarnpuMmep, B OuanasoHe 32-45°C, rpendrnouyTruUTesIbHO 35-37°C 13 cJyuae
celpa Twurla cepa MaacpaMm, Mexny TeM Kak TeMneparypa TEeNnJIOBON
oBpadoTkM B CJlydae Cblpa TuIla SMMEHTAaJLHOT'O Chlpa HaxXoAuTcs, Kak
npasuJio, B Ouaras3oHe 46-55°C, MNpPennodTUTEJILHO 50-53°C. MoJoznomn
celp (iv) nonBeprawpT NPennodyTUTEesIBHO BAKYyMHOIl yraxoBke B
boNbTY, WAM eMy TMpPefoCTaBJISIT [MOKPLTME IJsa CHpoB. HeobGA3aTesbHO
YIIaKOBAHHEN B QOJLTY WM [IOKPHEITEN MOJONOM ChpP (V) NOONBEpPTanT
NpennouTUTesNIbHO CO3pEeBaHuo, Kak IpaBuio, B TedeHue 4 Henesnb - 1
roja M IpennodTUTeNBHO IIpyM  TeMlepaTrype, cocrasndanmen 4-30°C.
Haubosiee TMpennouTUTEsIbHO, KOoIOa CcTaius Cco3peBaHusa BrIIOHaeT
cTamuMio, Ha KOTOPOM TeMlepaTypy YCTAHapJIMBAKWT Ha 3HAUWESHUM MeXIy

18-30°C, 6GoJsiee npexnoururesnsHo 20-28°C, Hamubojsee MNPeAnodTUTEBHO
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20-24°C oJis akTUuBauuM cOpaxmBaHusa MPONMUOHOBOM KMCJIOTH.
KBanuduuMpOBaHHLY: CleuMa’nucT 3HaeT, Kakue CTaauy BhIOJHATE, U
KakuMM OBpasoM MX BHIIOJHATE NPM [NPOMBBOACTBE Chipa M3 TBCOpOTA. B
npenrnouTrUTesIlbHCOM  BapuaHTe  OCYyWeCTBJIeHNMSA criocof NpPOM3BOACTBA
CHPa B COOTBETCTBMM C HacTOoAWMM M300peTeHMeM He BridaeT CTaano
INMPOMEIEKM TBOpPOT'a HUTPaTOM.

Cup

CriocofoM B COOTBETCTBUMM C YeTBEepPThIM AaCIeKTOM HaCTOAWLEIO
nsobpeTeHns OCYWEeCTBIIACTCH [IpOM3BOJACTBO CHIP&, KOTOPHIN
OTNMUAETCS OT CHOOB M3BECTHOTO YPOBHA TexHMKM. [losTOMYy B [ISTOM
acrexkTe HacrTodulee mnlobpeTeHMe OTHOCUTCS K ChPY, NPEeINnodTUTENBHO
CHIPY, IOJydaeMoMy cCnoco®oM B COOTBETCTBUM C UYETBEPTHM ACIEeKTOM
HacTogwero  mzobpeTeHusd, HauboJiee npenrnodyTuTesIbHO K ChHPY,

MNoNydYeHHOMY TAakKUM oBbpasoMm. CprOM B COOTBETCTBMM C HACTOALVM

nzobpeTeHreM [MNPenrnouTUTEesIbHO HABJsSeTCA ChHp Tuna WBenuapCcKoro,
foJlee NPeArnOoUYTUTENIBHO CHP TuUla SMMEeHTAaJdpHOTO Chipa, T.e. TBep Obl
ChIp C TUiaskamum, WM Tura cepa Maacnam, T.e. MoJIy TBEepIbll CHP C
TnaskaMy. HamboJjiee nNpennodTMTesNbHO, KCTHa ChPOM B COOTBETCTBUM
c wHacTogliuMM M3OBpeTeHMeM SBIsSeTCA Chp Tuna Maacnam. Kak
NpaBuilo, CHP B COOTBETCTBMM C HacToaumM usobpeTeHreM uMeeT
TJIasxy, KoTopme obpasyiorca Ojarogaps BHECEHMIO UM [OCJSIyoleMy
cBpaxuBaHM ¢ [OMOUbK  BCTpeUamnWMxCs B MOJIOUHBIX  NPOOYKTax
Propionibacteria, xoTopee mnpoayuspyio= Takue TIase, Kakx CO.,
KOTOOHE Of6pasyilT 11asku. Cep ABJIAETCS [IPednodTUTENBHO  ChRPOM
comeHoTo Tuna. IpennouTUTesbHO, KOTDIA CHP uMeeT IJyasky, OGojee
NpenrnodTuTeNbHO, KorDda ITJia3Ky COCTaBJIAKT [0 xpanHenn Mepe 1%
06., eme 6GoJyiee MNLeOnoYTUTENbHO, KoOTOa IJlaskKyM COCTaeJAwT Mo
KkpaiiHe Mmepe 3% 006., maxe Oojiee MNPenrnodTUTESIbHO, KOTIA INIa3KM
cocTaBRJA0T [0 KpakiHenm Mepe 5% 06. cmpa, ¥ TIUVasxky MOTYT
cocTaeJaTL Haxe Oosjee 10% o0. chpa.

Colp B COCTBETCTBMM C HaCTOAWMM M300peTeHMeM, Kaxk MNpaBuiio,
XapaKTepusyeTcsd  COIepXaHMeM XMU3HECNOCOOHBIX  BCTpedailolMxcsa B
MOJIOUHBIX NpoOyxTax Propionibacteria n/mnnu brarMeHTOB
BCTpEUAnUMXCS B  MOJIOYHBIX NPOOYyKTax Propionibacteria. Takue

dparMeHTH MPennodTUTEJIEHO BKINCHAT IHK-dparMeHTH BCTPEYAKWUXCHA
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B MOJIOUHRIX MNPOOyKTax Propionibacteria, IOCKOJBKY OHUM SABJIAIOTCA
JIETKO pacrnosHaraeMbEMM KakK OTHOCsUMECSH K epBOHAYAJIbHBIM
BCTPEUANUMMCS B MOJIOUHBIX ITPOIOYKTax Propionibacteria, KOTOpHE
NpUCYTCTBOBANM B 3aKBACOUYHOM  KyJbType B COOTBETCTBMM  C
HACTOALMM #306peTerreM. CHp NPEANOYTUTENLHO BKIJIOUAET IO KpanHen
Mepe 10° KOE BCTPEYAOLUXCH B MOJIOWHEBIX npoaykKrax
Propionibacteria Ha Tpamm, Gonee npenmouruTesbHo 10°710%° KOE Ha
rpaMM, HauboJsiee IIpenrnodTmTesIbHO 10%°10'® KOE Ha rpamMm cepa. Takxe
OBBIUHO B KJII0Y a €MbIMU B CBIp B COCTBETCTBUU C HACTOSWUM
nz3obpeTeHueM SBJIANTCS XU3HECNnoCOOHbe JakToOakTepnu n/unn  mx
bparMeHTH, KakK I[pasuiio, O KpamnHeyd Mepe 10° KOE XM3HEeCITOCOOHBIX
faxToBaKkTepuit Ha Tpamu, Gofee mnpeanouTuTessHo 1097107 KOE Ha
TpaMM, HauboJiee NpenarnodTrnTesSIbHC 10%°10%*? KOE Ha rpamm coipa. Takxe
BKJIOYEHHBIMM B CBP B COOTBETCTBMM C HACTOSULMM M300pPEeTEeHMEeM MOTYT
OBbITh XKUBHECIIOCOOHBIE BakTepun NI bparMeHThHl BakTepun
OOTIOIHMTEJIb HBIX WTaMMOE, KOTOpEIE MOTYT OBITh = BKJIOUEHLI B
3aKBACOUHYI KYJIbTYDYy B COOTBETCTBMM C HACTOAULMM MW300peTeHMeM,
raxkve kax Lactobacillus delbrueckii subsp., Lactobacillus
helveticus wnu Lactobacillus acidophilus. Cwep, KpOMe TOTO,
BKJIIOUAET, KakK npaBuo, CJleOBhBIE KOJIMUYEeCTBa JlaKTULUMHE,
nocTaTouHsle IUIsS  [penoTBpameHus nposudepaumm crnop Clostridium
tyrobutyricum (npy 2STOM TeCThl BKJIOUAKT HaHeCeHue 10% crop Ha
CEIDHBEIE T'OJIOBKM, pas3Mep opeosoe>1 wMM). Cep B COOTBETCTBUU C
HACTOAMM M30OpPETEeHMEeM, Kak MpaBWUIoO, BKJIOYWAeT MO KpalHen Mepe
0,1 Mo JaxkTHuvHa (Kak [OIpaBuWJIO, JaKTHMUMVHA 3147) Ha kI cCBpa,
Npenrno4dTATEeNbHO rno KpanHen Mepe 0,5 MT'/KT, HauboJee
[pennodTuTeNbHO 110 KpalHen Mepe 1,0 MID/kr wiam gaxe 1o KpanHen
Mepe 2,5 Mp/xr. Csp B COOTBETCTBMM C HaACTOSUMM KM300peTeHueM,
Kaxk NpaBuJo, BkJodyaeT BMIOTE no 1000 Mr JjaxkTuuMHa (kak npaewio,
nakTuumHa 3147) Ha KD cHpa, [OPeNnodTMUTes]bHO BmaoTh no 200

MT /KD, OoJsee MNPerNoYTUTSJbHO BIUIOTH HO 50 MI/KT wiay naxe BIUJIOTh

no 5 MIT/KT. TaxuM oBpasomMm, npennoyuTrTe b HBE OMaras3oHE
comepxaHusa JlakTuuMHa (Kak [paBujo, JakKTUUMHE 3147) B cCrlpe
cocTarngor 0,1-1000 MrT/xr, 6GoJjee NPeONnouYTUTEeSIbHO 0,5-200 Mr/kr,
naxe BoJiee NpennouTuTeNbHO 1,0-50 MT' /KT, HauboJee

NpenrnouTUTeSbHO 2,5-5 MI'/KT. B crydae MCIMOJNIbL30BAHUSA
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BakTeprajJlbHOTO WTaMMa, CHOCOCHOTO K NpooyKuumM JIaKTHLIMHE, B
KadeCTBe MCTOUHMKA JaKTMUMHa CBHpP B COOTBETCTBMM C HaCTOAUMM
UB30BpeTeHEeM BKJIOUYAET XUSHECNOCOOHEEe OaxkTepuy YyKasadHOT'o UTaMMma
v/ nx  dparMeHTe. Takue QParMeHTh I[PeAloOdUTUTESIBHO BRIIOYAKT
IHK-bparMeHTh 3TOTO faKkTepmnaJlbHOI'O mraMmMa, MMOCKOJIbKY OHMU
SIRIISAKTCA JEeTKO pacrno3HaBaeMeMU Kak OTHOCAULMECH K
NepBoOHaJYalisHOMY IPOOYyUMPYIONEMY JIaKTULVH OaKTepraslbHOMY WTaMMy,
KOTOPBII [PUCYTCTBOBAJI B 3aKBAaCOUHOMW KyJbType B COOTBETCTBMM C
HacToAUMM Mz0EpeTeHreM. CHP NPEenNoUYTUTEbHO BKJIOUAET [10 KpanHeln
mMepe 10° KOE xusHecCnoco®BHBX OakTepuii, CHIOCOOHBIX K [IPOOYKUUM
JIAKTHUMLMHA (kax  MpaBuioO, JakTuumHa o 3147) Ha DpaMmyM, BoJee
npennoururesasHo 10°710'° KOE Ha rpamm, HauboJiee MPENnoYTUTEsIbHO
108710 KOE Ha IpaMM cHpa.

Crip B COOTBETCTBUU c HaCTOALMM nsobpeTeHreM
MpPenrnouyTUTesIbHO XapakTepusyeTcs TeM, 4YTO OH MMeeT, Kak J1paBuilo,
nocje oBpaboTKM CUIBHOM  KMCJIOTOMU,  KOHUEHTpAaLMo NPOTIMOHOBOM
KMCJIOTE, KOTOpas Bmmé KOHLEHTPaUMM OyTaHOBOM KUCJIOTHE (MaCJIsiHOM
KUCIIOTH) . AJIbTEPHATUBHO WJIM HOONOJIHUTEJIbHO, CBP B COOTBETCTBMM C
HacTOAWMM M30BpEeTeHMeM, Kak MNpaBuio, rMocje o6paboTky CUJlbHOMR
KUCJOTOM, CONEPXUT 1o KpahHel wMepe 1000 M.O. m[poOTIMOHOBOM
KMCJOTH, OoJlee MNpeAnodTuUTelNlbHO o xparuHen Mepe 3000 wMm.n.
IPONMOHOBOM KMCJIOTR, Haubosiee MNpPenrnouTUTeIbHO IO KpaiHen Mepe
5000 M.I. [POMNMOHOBOM KMCJIOTHE. KOHLEHTOALUVM NPOIMOHOBOM KMUCJIOTH
1 BYyTaHOBOM KMCJOTH 3IeCh JIeTKO onpelensawnT, ucnoyb3ys HPLC, kak
NpoUJIJIoCTPUMpPOBaHo B npuMepe 4. OBpaboTka CUIIBHON KUCJIOTOM, Kak
NpaBujo, BKJIOYaeT OMCTWIIALMO B 5 M 10% cepHOM XKucjoTe, 1 MJ
BaJIePMAHOBOM KMUCJOTH B KOHLEHTpauuu, cocTaejaomwert 10 MT Ha M,
v 10 M OMCTWINIMPOBAHHOM BOOH (CMOTpuTe npumep 4).

B  COOTBETCTBUM C TMPEINOYTUTESbHEM ACIEKTOM 3aKBaCOUHOM
KyJIbTYPhl HacToSweTro KMs00peTeHusa ¥  T30pora B COOTBEICTBMM C
HACTOALMM M300peTeHueM B HEU (HeMm) comepxuTcsa  HeOOoJIbOoe
KOJMYECTRO MCTOUHMKA HU3MHa. Takum oOpasoM, CHP B COOTBETCTBUU
c HAaCTOALMM nzobpeTeHneM NpPeanodTUTENLHO XapaKkTepusyerTcs
comepxaHueM HUBMHa, cocraBjasommMm MeHee dem 50 ME/T, ©GoJee
npennodTuTeNsHo MeHee uem 10 ME/r, Haubojiee MNpPennodTUTEBHO

MeHee ueM 5 ME/T uamM Oaxe MeHee uem 1 ME/T. AJbTEPHAT/ABHO WA
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[NOMOJHUTEeNsHO, bakTepuouyH Tuna IIla He NpUCYyTCTBYyeT B CEpe B
OBHapyXMBaeMbIX KOJIMYEeCTBAax NI o KparHen Mepe He B
KOIMUYECTEAX, KOTOPLE OKABBBAT JIMCTePUUMIHBIA 20PeKT (HanpuMep,
OTCYyTCTBUE opeoJia B 3KCMepuMeHTax NO  HaHEeCEeHMIO Listeria
monocytogenes Scott A Ha T'OJIOBKU celpa) .

Npyvepet

KoncTpyMpoBaHMe WTAMMOB M AaHAMUMTUYECKNE UCCIenOBaAHUA

KoHCcTpyMpoBaHue mTamMMmMoB: MeTol KOHBIOTALMN Coakley et al.

(Applied and environmental microbiology, 1997, 63, 1434-1440)
6Ll MCOONb30Bad s cosmaHua Ltn' wunm Nis® TpaHCKOHBOIAToB, C

HezHauMTeJbHEMY  MoauburaumaMm. VHOKYJIATH (2%) n IoHopa, u
peunnueHTa BeHpalMBaiM B TedeHyue dYeTepeX dYacoB B NUTATEeJBHOU
cpene GM17 npu 30°C. Tlo OKOHYaHMM Iepuoda BhpamMBaHNA, 1 wMn
peuunuenTa u 1 M AoHOpa - cobOupanau M ABaXIOEL  [IPOMBIBAJIN
nuTaTespHOM cpemon GM17. Ilocsie nocnenHel IPOMBIBKM, KaXOulll WTaMM
pecycrneHanpoBau B 50 MKJI NMTaTesIbHOM cpe sl GM17.
CKOHUEHTPUPOBAaHHEE PEeLMIMeHT u OoHop (20x) saTeM CMeuMBaaM IOpyT
C JOpyroM B CJelyoumMx COOTHOWEeHMAX, ~:1, 2:1 wn 20:1. Kaxoywo

cMechr pacnojiarany B BUIEe CMOTa B LEHTPe uamky c arapom GM17 nu

UHKYOMpOBaNy B TedeHue Houm npu 30°C. Ha crenyoumii OeHb CHOTH
cobupaau B 1 M pasbaBuTensa IJid MaKCUMaJbHOTO M3BJIE€YEeHMA (MRD;
Oxoid) u nocjenoBaTeNbHO Pas3BOIMIM OO BHICEBa Ha arap C JIaKTO30W"
1 uHavkartopamu (LIA), codepxauui JaKTULVH (400 yCJOBHBIX €OMHUL

(YE) /Mn1), kax onucaHo Coakley et al. llocrne MHKy®auumy B TeueHUue

48 wacos npu 30°C raHweTs C JIAKTULMH-COLEepPXallM LIA npoBepsaJiM
Ha TrpenMeT T[O3MTUBHEIX [10 JaKTo3e KOJIOHUM  (XeJITEIX) Ha ©QoHe
HEeTATUBHSIX [0 JAakKToRe KOJIOHUM (Oesblx), I[IO3UTKMBHBIE [10 JIAKTO3E
KOJIOHUU OBLIIN OTODPAaHBL IJ1s maJjkHenmero aHanusa. Nis*
TPAHCKOHBOTATE ObUIM CO3JaHB 710 CymWwecTBY, Kak ONvcaro BHIUES/;
oT6op BHMNOJHANM B 10% BOCCTaAHOBJIEHHOM CHQTOM MOJIOKE, colepXalleM
400 YE/MI HUBMHa, MO0 BHCera Ha HM3MH-LIA nJjaHLEeTH.

CooTBeTcTReHHO, CSK 1417, wramm Lactococcus lactis subsp.

lactis biovar diacetylactis c @enoturiom lactose’ cit” nis™

nis®®" lacticin™ lacticin®®"® TpaHCOOPMUPOBATH, MCMOJIb3Y A

npoussonHoe CSK 3652, colepxamee [asMuiy PMRCO1 wu wuMewlee
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sens  Jgcticin® lacticin®™™. Taxxe

deHorun lactose” cit® nis™ nis
NONOJNHUTE IbHBIE [TAMMBl ObUIM [OJIyUeHE, XCIOJb3ysd 3TOT MPOTOKOJI.
T aMMEI, MOJIyHEe HHBIE U/ Ui JCIIOJIb 30B & HHBIE B HacToAleM
YCCclenoBaHuy CyMMMpoBaHel B Tabmmue 1.

Ta®Gnuua 1

Hepeqeab wraMMoB

TakcoHoMMSA Subsp. ID deHoTUN
CSK Rac™ (He mnpoIyuupylommn
2775 BaKTEepPUOLIMH )
Jlak TULMH-TIpOOyLupyKRlee,
CSK
Lactococcus YCTOMUUBOE K JIAKTULMHY
) lactis 3594
lactis npouseonHoe CSK 2775; Ltn’
HusuH-npoayuupymwuee,
CSK
YCTOMUMBOE K HU3MHY
3281 .
npoussonHoe CSK 2775; Nis®
CSK
Bac
3834
JlTaKTULMH-TIpoOyLUpyRuee,
CSK
Lactococcus YCTOMUMBOE K JIAKTULUHY
_ ‘ cremoris 4555
lactis npousponHoe CSK 3834; Ltn®
HusuH-npooyuupyplLee,
CSK
YCTOMUMBOE K HUBMHY
65
npoussonHoe CSK 3834; Nis®
CS8K i
Bac
1417
CSK JJakTUUMH-TIpooyumnpyluee,
Lactococcus | Lactis biovar | 3652 YCTOMUYMBOE K JIAKTULMWHY
lactis diacetylactis npoussonHoe CSK 1417; Ltn'
HusuH-npolyuupyrouee,
CSK
YCTOUUMBOE K HUBUHY
3039 .
npousBonHoe CSK 1417; Nis”
Macc-crnekTpoOMe TPUYECKUN aHaIu3 KOJIOHUM ¢ Macc-
CIeKTPOMEeTPpUYECKUM aHamns3 KOJIOHUM BBIMTOJIH AN noCpencTBOM

cMelurBaHUsA KOJOHUN Ha reTJje s rocera c 50 MKJI 70%

uzonponanona, 0,1% TPUOTOPYKCYCHOM  KUCJIOTEH (TFA) . CycrneHsuwo
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CMeWMBaJM MNOCPEeNCTBOM I[lepeMemMBaHysg Ha BOPTeKce; 3aTeM KJIeTKM
cobupasu B HacToJbHOM LeHTpudyre npu 14000 06./MUH B TedeHUe 2

MUHYT . MaCC—Cl’].EEKTpOMeTqueCKV[% aHaJin3 cynepHaTaHnTa BBIICJIHAIU C

noMombd —Macc-crekrpoMeTpa Axima TOF®* MALDI TOF (Shimadzu
Biotech, Manchester, BeukoOpUTaHUA) . 0, 5-MKJ aJIMKBOTY
MaTPUYHOT'O  PacTBOPa (anbda-uUMaHo-4-TUOPOKCUKOPUUHOM  KMUCJIOTEH
(CHCA), 10 umr/mn B 50% aueroHurpune-0,.% (B OOBEMHOM OTHOIEHUN )

TFA) pas3Mellany Ha MMIEHM ¥ OCTaBJIAIM Ha 1-2 MMHYTB LO YyllaJleHUSs.
IonyckaJlid BBICHXaHMe Ha BO3OyXe OocTapuerocsa pacTBopa, 1 pacTBOpP
nna obpasua pasMellan Ha NPenBEpUTesIbHO I[TOKPBETOM CIOTEe obpazua.
MaTpuunet pacteop (0,5 MrJi) noCaBisaaM K DPasMEUEeHHOMY obpasuy, u
OOy CKan BRICBIXaHME Ha BO3IOYXE. BriociienCTBUM obpazel,
aHaJM3UPOBAaY B PEeXyMe OTpPaxeHMUs IOJOXUTESIEHO 3apAXeHHbIX MOHOB.

MiiP-ananmus: I'edomHy [JHK skcTparMporam M3 1,5 MJI HOYHOM

KYyJbTYPE B COOTBETCTBUM cO crnocotbom Hoffman and Winston (Gene,
1987, 57, 267-272), HEe3HAUYMUTEJbHO MOOMOUUMPOBAHHBEM, KaK ONMCAHO
Mills u np. (Journal of applied microbiology, 2010, 108, 945-
955) . HabBopwl MnpamMepoB, MCIICJb30BaHHbIE IJIS CKaHMPOBaHMUA WTAMMOB
Ha npeagmMer noucyrcrema PMRCO1, a Taxkxe TeHOB, CBA3aHHBX C

npomykKuMell HuzMHA, epeuncieHs B Tabmmue Table 2. [P BLITOJIHAIN

B Hybaid PCR express unit (Hybaid Ltd., Middlesex,
BenmMkoBpuTaHus) , MUCHONb3ys Modumepasy MyTag' W Red Mix (Bioline
Ltd., London, BenuxkobpuraHus) B COOTBETCTBUM C MHCTOYKUMAMN

Npou3BOIUTEJSIEN B CCYeTaHum C TeMrnepaTypor oTxura, cocTaBJidglen

55°C.
Tadauua 2
[lepeueHs npaiMepos
T'eH (BI) - Pasmep
[IpanMmep [TociienoBaTeJIbHOCTh

MHMIIEHb (m.o.)
27-F 5’ -GGGGAACAATCTTACCTA

orf 27 326
27-R 5’ -ATTATTTTTATTGCATTCTACTA
49-F 5’ -CCAATACCCGCCAAAATAAAGT

orf 49 347
49-R 5/ -CTAAGCGCAGAGGAAATACAACC
51-F 5’ -TTCTCAAAATCATCAAAATCAAGT

orfs1l 293
51-R 5’ -GTACGAACAGGAGCGAAAAA
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52-F 5/ -CCTAAGTTGTCTATTCGTGTCCA
orfs2 210

52-R 5/ -ATTAGGTGAGTGCTCTGATTTTTC

nisA-F 5/ -CAAAAGATTTTAACTTGGATTTG
nisA 163

nisA-R 5" -ACGTGAATACTACAATGACAAG
nisFG-F 5/’ -GGTTTAATTTCTGCAGATACTG ‘ nisFEG 1573

InasMmoHew npoduasb: InasMmuioHyw [OHK BoOoesnsasmM B COOTBETCTBUU

Cco criocodoM O’Sullivan and Klaenhammer (Applied and
environmental microbiology, 1993 59, 2730-2733), ucnonabsys 5 M
HOYHOWM KYJbTYpH. PesynbTupyoumyin [IHK pecycrnennuporanmn B 40 Mo
OUCTUIINIMPOBAHHCH CTEepPUJIbHOM H,O n aHanusmMpoBau 3 0,7%
arapos3HoM Tejyie npm 20 BosbT B Tedenme 20 UacoB NIpM KOMHATHOM
TeMrepaTrype.

T'ene -srekTpodopes B nyJabcupymleM riogie: I'esb-s3jiekTpodopes B

nynbcupyomeM rnoje (PFGE) BHIOJHSAIM B cooTBeTcTBUM ¢ Mills et
al. (Journal of microbiological methods, 2007, 70, 159-164).
IOHK-dparMeHTH aHaJlM3UpPOBaJM B CUCTeM2 C [OIYJIbCUPYIIMM [OJIEM
CHEF-DR III (Bio-Rad laboratories, California, CIA) rnpu 6 B/cm
B TEYeHUe 22 4o COB C NCIIOJIBE30BaAHMEM OJINTEeJIBLHOCTUM VIMITYJIbBCa
JIMHEMHCTO  u3aMeHeHksa 1-30 cexk. Mapkeps MOJEKYJSPHOW  MaccChl
(N0340S, NO3508) Spumn kyrnJieHs 'y New England BioLabs (New
England BiolLabs, Hertfordshire, BesukoBpuraHusa).

Ananuszsel OakrTepuodaror: darM pPasMHOXaJM B COOTBETCTBUM CO

cnocoBoM, U3JIOXEHHOM paHee (Mills et al. Journal of
microbiological methods, 2007, 70, 159-1064) . AHanauns
YYBCTBUTEJBHOCTY K MHOUUMPOBAHUK OakTepuodaraMmy BEIIOJHAJIM C
MOMOUIEBK aHanmza OJAWeK C  MCIOoJIb30OBaHMeEM OBYX CJIOEB arapa,
onmMcaHHoOI'c paHee (Coakley et al. Applied and environmental
microbiology, 1997, 63, 1434-1440).

XapaxkTepucTuka TNPOOYKUMM KUCJOTHE: 3a [OpoOyKUMel KUCIIOTH

cinenvgam B 10% EoCCTaHOBIE€HHOM CHATOM MoJioke (RSM) B NpucCcyTCTBUU
m orcyrcreue 0,1% IOpOXXEeBOI'O SKCTpakKTa B COOTBETCTBUM  CO
criocoBboM  Harrington and Hill (Applied and environmental
microbiology, 1991, 57, 3405-3409).

IpuMmep 1l: Onpegmenernue SHaueHum MIC

BHaueHus MIC onpenesanu B COOTBETCTBMM C NpoTokojiom oT UCC
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& Piper et al., J. Antimicrob. Chemother. 2009, 61(3), 546.

[lpoTokoONT OBUI IepenejiaH IJs CKPUMHMHTA C UCHOOJb30BaHMeM 96-

JIY HOUHBIX TUTPALMOHHBIX MVKPOIJIaHIETOB . Bolnn MCIIOJIb30BAaHEI
MHIOMKaTOPHBIE LT aMMBI Lb. delbruecili sSsp. lactis, C99
(KoMMEepUueCKU OOCTYITHEIN oT CSK Food Enrichment CvV) u

Propionibacterium freudenreichii, C21 (xoMMepdeCKM IOOCTYIIHBEI OT
CSK Food Enrichment CV). Cpenamu i 3bplpaliMBaHus Owvuiv MRS 10ns
C99, arap ¢ HaTpueM u jgakratoM (SLA) nns C21.

OnpenersieHue 3HauvenHuy MIC Propionibacterium no oOTHCmEHMIO K
JIAKTULVHY OCYUWEeCTRJIAIM B COOTBETCTBUM CO CJelyollel MNpoliedypon:
llTamMel Propionibacterium BelpammpBadyu, #3 OTHAEJIBHOM KOJIOHMM, B
TedeHue Z-3  Houel (SLA, 30°C, B aHa»poOOHBIX YCJIOBUSX) o
OOCTVIXEHMSE MYyTHOCTM. 3% MHOKYJISITA BHOCWUIM B CBexyil cpeny SLA u
MHKYOUpOBaJM B TedeHMe TIIpUOIMBUTESIbHO 7 YacoB OO IOCTUXEHUS
Ore00=0,5. U3 pe3ylbTUPYOUEN KYyJbTYpPH 10° KOE /M MHOKYJIMPOBAJU
B 96-JyHOWHBIE TUTPALMOHHBIE MUKPOIJIAHWETH, COIEepXallie CBEeXY
cpeny SLA, BrJLUaUyn JakTumumH 3147, Haxomammicsa B OUalas3oHe
koHueHTpauunm ot 100 Mr/n mo 0,01 wMr/a  (BecOKas KOHLEHTpAaLUd
CJleBa, HMUBKadA KCHUEHTpauusa chopaBa). PocT nocye MHEKyDauUMU IIpu
30°C B aHanpoBHBIX YCJOBUAX B TedeHMe 19-24 4YacoB BURYaJbHO
OUEeHKBAaJM NyTeM NIPOBEePKM MYTHOCTM CJI€BE& Harparo (T.e. HauMHasa C
HaMOONLUKMX KOHUEHTpalUuM JakTuuuHa) . 3HauvenHusa MIC onpenendayms I1o
nocjyenHen JIyHKe, B KOTOPOM He HalOJuogaeTCsa BUIMMBI POCT (CpenHee
3Ha4dYeHME onpelneJsieHMY B TpPexX IIOBTOpax). 3HayeHmnsa MIC 1o
OTHOWEHMI0 K HU3MHY OBJIM T[IOJIydeHB CXCXUM ofBpaszsoMm. [loJiydyeHHbEe
3HadeHmus MIC npencrasJieHbsl B Tabnauue 3.

OnpeneneHue =HadyeHur MIC Lactobacilli no oTHOmWEHMB K
JIAKTULMHY OCYWECTBAAJIM B COOTBETCTEMM CO CJEOYKIEeN Npouenypon:

Hramver  Lactobacillus eopammBau, U3  OTIOEJIbBHOM  KOJIOHUWU, B

TedeHue Houu (MRS, 37°C, B aHaspOOHLHIX YCJOBMAX) IO IOCTUXEHUS
MYTHCCTHU . 3% MHOKYJIATA BEHOCWJIIU B CBEXYIO cpeny SLA n
MHKYCUDPOBANIM B TeueHye MNpubilu3nTesIbHO 7/ 4YacoB OO IOOCTUXEHUS
Olme00=0,5. "3 pe3yiabTUpYIEN KYyJbTYPH 10° KOE/mn VIHOKYTIMPOBaJIK
B 96-JIyHOYHEIE TUTPaUUOHHEIE MUKPOILJIAHIIETH, CcoIepXalle CBEeXY

cpeny MRS, Bkio4awnmyio JaxkTuumH 3147, HaxomaswuMhcsa B 2 Ovalas3oHe
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KoHUeHTpauurn ot 100 Mmr/a no 0,01 wMr/m  {BeHCOKas KOHUEHTpauus
cliepa, HMU3Kas KOHUEeHTpauusa chopaBa). PocT nocie uHkyBauuu IIpu
37°C B aHaABRPOOHEIX YCJIOBUAX B TeueHue 19-24 dYacoB BU3YaJbHO
OLEeHMBaJM MNyTeM [IPOBEPKM MYyTHOCTM CJIEBa HAaNpaBo (T.e. HadmuHasa C
HamBOJIBILIMX KOHIEHTpauuM JIakTuuMHa) . 3HadyeHus MIC onpenessanam 1o
nocnienHey JyHKe, B KOTOpPOM He HabjwoZaeTcs BUIMMBEIN POCT | cpelHee
3Ha4deHMe olpelesleHVM B TpeX [IOBTOpax) .

TaGnuua 3

Snavenuss MIC

Propionibacteria

MIC (nmaxouumH 3147) | MIC (HUBUH)
freudenreichii
DPC 2241 >50 Mp/n 2,5 Mr/n
DPC 4555 8,3 Mp/a 0,039 mMr/a
CSK xonm 21 >50 Mr/a 1,25 mMr/n
CSK 1205 >50 Mr/n 1,25 Mr/a

Ios VHTMOVPOEaHUS Lb. delbrueckii Tpebyercs B

npubnausuresepHo 10 pasz3 OBoJsibuwe JakTuumHa 3147, uyeMm HMU34HA (He
npencTraBlieHHBle pPe3yJsbTaTH) . Bce wmccrnenoBaHHele Propionibacteria
ABJISITCHA Y CTOMUMBEIMU K JIAKTULUHY 3147 B KOHLEHTpauuax,
cocraBaAoLMX 5 MU/ wim OoJsbue, o ©Gojbwer uyacTu naxe npu 50
Mr/n unm BoJiblie. NccrnenoBakHele  Propionibacteria  siBaswoTcs

3HAUMTEJIbHO ©oJlé UYyBCTBUTENbHEMM K HUIVHY, YeM K JJakTuumay 3147

(pazHuua B 20 wnam  Bojsee pas). C. tyrobutyricum SBJISAETCH
UYBCTBUTEJLHBIM 101 K HUBUHY, u K JTaKTULMBY 3147. BeL1O
YCTAaHOBJIEHO, 4TO  3HadeHus MIC 1Oxasa pasiduuHelix  mramMMoB  C.

tyrobutyricum cocrTapasaoT nopsagka 0,4-2,5 Mmr/n jgakTuuvHa 3147 wu
0,03-0,1 MIT /01 HMBMHAa. STU IaHHbBIE [IOKaskBIBaT BOJBIIYIO
CeJIEKTUBHOCTL JIaKTuumHa 3147 1o CpaBHEHUI C HUBUMHEOM IJA
MHIMEupoBaHus wramMmMoe Clostridium tyrobutyricum OTHOCUTEJNBbHO
Propionibacteria.

IpuMep 2: COKYJABTYPH

KyJibTyperl A-F BHIpalMBAaJIM B TedeHue HOUU B 10%

BOCCTAHOBJIEHHOM CHATOM MOJIoke (RSM)+0,1% IpOXXeBROI'O D3KCTpakTa

npu 30°C. Ha cuenyioumit neds B 10%  RSM+OPOXXeBOM SKCTPAKT

BHOCUIM 1% wmnx C99, wmnm C21 (cMoTpuTe Bblle) U +1% HUBUH-~ WK
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JIaKTULMH-TIpooyunpyemero mramma Lactococcus lactis subsp.
A. KoHTporb: Bac- & Lb. delbrueckii C99
B. Tect Ha naktuume: Lact+ & Lb. delbrueckii C99
TecT Ha HU3MH: Nis+ & Lb. delbrueckii C99
KoHTpork: Bac- & P. freundenreichii C21

TecTr Ha JgakTuuMe: Lact+ & P. freundenreichii C21

9 = O N

TecT Ha HMBMH: Nis+ & P. freundenreichii C21

3neck WTaeMM, He Npolyuupylumy OaKTepUuoUMH, MEeHAJM B BUIE
Lactococcus lactis subsp. lactis wramm CSK 2775, Lactococcus
lactis subsp. cremoris wramm CSK 3834 u Lactococcus lactis
subsp. lactis biovar. diacetylactis uTaMMm CSK 1417.
lMponyuupywoure JakTyvumH 3147 uiaM HUBMH WTaMMB, YIOMAHyThHe B B/D
u C/F, COCTBETCTBEHHO, npencTaBJigoT cobomn MBOTEHHBIE
TPAHCKOHBIOTATE He NPOAYLUPYIIUX OaKTepUuOoOLUH WMTaMMOB, YIIOMSAHYTHX
B A/D.

KyneTypel VHKYOMpPOBaJJM B COOTBETCTEBMM C NpoduiieM TeMrepaTyp
Emmental, npencrarseHHelw Chamba u Prost B Lait 1989, 69, p.417-

431, cf. Fig 1. 3T0oT npodusb MOXHO CYMMUPOBATH, KakK YKa3aHo

nasee:
Cramgusa [Ipodusip TeMmriepaTyp
1 31°C nocrosaHHada B TedeHue 40 MMH
2 31-53°C (NMHEeVHOoe yBeJiMueHMe Ha MNpoTsxeHum 40 MuH)
3 53°C nocTosHHaAs B TedeHue 45 MMH
4 53—30°C (nrHelHOEe yMeHbIlIeHMEe Ha MNPOTAXeHuu 18 u)
5 30°C (nocTosaHHas B TedeHue 4 u)

Obpasuel oTbupanr OO UM I[O0CJle KaxIoy cCcTaIuMy U BHCEBRaJM Ha

crgleiywlunre CeJIEKTUMBHBIE arl'apbl IJIA BhRpaliMBaHMA:

- Propionibacteria — SLA+2 MKI'/MJ KJIOKCALUMUJIJIMHE;

Lactobacilli — cesiexkTuMBHBM arap mnsa Lactobacillus

(LBS) ;

Lactococcus — arap ¢ JIakTo30M U uHIMkaTopamu (LIA).

PesynbTaTel: Kaxipl M3 NPOOyUMPYIOWMX JakTuluH 3147 mTaMMmMoB

MOXHO OBUIO C YCIEeXOM COKYyJLTUBUPOBaAThL C Propionibacterium CSK

kon 21, npu TeMmnepamype, cocTasiugwomert 37°C MaM HUXE. YMEHbUIEHUM
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XUBHECIIOCODHOCTU P. freudenreichii cz21 He OTMEeUYaJioCh B
NPYMCYTCTBUM KAKOTO-JAMOO M3 NPOOYyUMPYRIMX JakKTULUMH MTaMMOB (IIpu
CpaBHEHMM NOAaHHBIX, KacalolMxCs BBEXMBAEMOCTHM, IUIS B3KCHepyMeHTa E B
CpaBHEHMNM C 3KCIepMMeHTOM D Ha NOpoTaXeHUuM KaxInouw w3 5 cranun,
He MnpeacraBlieHHBIe pe3yJIbTaTe) . B OoTaAMUME OT 3TOI0, KOJMYECTRBO
P. freudenreichii C21 ywMeHbWaJsIOCb Ha 3-7 rMopslka BeJUMUUHB B
[NPpUCY TCTBUNA Kaxioro us HVBVH- PO oY LVPYIOIMX WTaMMOB
(MaxkcumalibHOE YMEHblIeHMEe BEXXMBAEMOCTM Ha [IPOTAXEHUM KaxIom u3 5
crammyii, SKCHOepuMeHT F B CpaBHeHMEe C DKCIepuMeHToM D). Bbulo
YCTaHOBJIEHO, 4WTO pocT Lactobacillus delbrueckii subsp. lactis
CY99  OOBUHO MHIUMOMPOBANIM  HUBUH-NPOOYLUUPYOIME  WTaAMMb, a He
JIaKTUMUVH-Npoayurpykcume wmraMMel. Poct Clostridium tyrobutyricum
MHTMOMpOBaJa BCAKasa ns HU3VIH - WM JIAKTUUMH-IPO Y LINPYIOUM X
KyJIbTYR, IO KpaMHeM Mepe 0o crTamnu 2 (B COOTBETCTBUM C OLEHKOM
0O MNPUCYTCTBUIO 30HB MHTUMOMPOBaHMS) . Kak M OXMIOAJIOCH, HYM OOMH U3
WTaMMOB JIAKTOKOKKOB He BbIOepxaJs UuHKy®Oaumio npu 53°C. Jo 3Tok
NpriurHe  HUBKMH- UWIM  JIaKTUUMH-NPOOYLMPYLME JIAKTOKOKKU OyIOyT
Goslee noAXOIALMMK JIA MCIOJbL30BAHUS [PUMEHUTEJILHO K ChHPY TUITY
Maasdammer, wucIone3ys ©OoJiee HMI3KME TeMIepaTyps NacTepusalln.
OnHako  oxmmaeTcs, 4TO C  [IOMOUWbK  OOBAaBJIEHUA  TepMOOUJIILHBIX
WTaMMOB, TakKux Kak S. thermophilus, n/unmu [oOCpeldCTBOM
MOIMPUUMPOBAHUA EM3MH- WIM JIAKTULUH-IPOOYLUUPYOLMX JaKTOKOKKOB B
HanpaeJjgeHur Oolbliel TepMOYyCTOMUMBOCTY (CBEPX3KCIPECCUM OeJIKOB
TEIJICBOI'C WOKa, LO KYILTUBMPOBAHMUA Ha COOTBETCTRYIMX cpemax, U
T.0.) TaxkXe MOXHO NPUIOTOBUTH XOPOWMIA BSMMEHTAJIbHEIL CHIP.

IDpumep 3: [puroroBJeHMe cChipa

1. Cop MaacpaMm Obll MPUIOTOBJIEH B COOTBETCTBUM CO Crenyouein
npouenypomn.

2. Mez30dunbHYI0 3aKBACOUHYK KyJbTypy (CSK 3594 B coueTaHuM
¢ CS8K 3652, coorHomeHre 1:1) BHpammBalIM B TeueHMe Houu B 10%
RSM, VCNOJIE3Yd  HeOONBUOM  MHOKYJIAT (0,20%), npyu 30°C mng
TapaHdTuy TOI'O, 4YTO KJIEeTKM OyOyT XMUIHEeCHOCOOHBMM OIS CEPOOeNus
Ha CJenyoimMi IeHb.

2. Ha cunengymoumlt IeHb 3BaKBACOUHYKH KYJLTYPY OxJaxiajgu Ha

Jby. PH 33KBaACOUHOM KYJbTYPE COCTAaBJAN ~4,6.
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3. 1 51 nacrTepr30BaHHCOTO LEJIBHOTO MOJIOKA Harpesasu no 32°C
B CTEepWJIbHOM 2-J cCcTakaHe, wu Tyna BHocumM 0,6% BaKBAaCOUHOM
KyabTypel M 0,1% C99 (xyasTypwl Lactobacillus delbrueckii subsp.
lactis, xoummepueckyu pocTynHow orT CSK Food Enrichment CV, B 10%
RSM, 25 mra), um 0,1% Propionibacterium (mOMNOJHUTENBHON KYJIbTYPRH
Propionibacterium CSK xon 21 B cpeme LB, 12,4 wMrja) 1pu
BeIOpaHHOM pH MEOKyaTa. | |

4. Yepes 30 MUH IOCJI€ MHOKYJIAUMM HOOABJIAJIM XMMO3MH (1,8 Mma
pazBeneHus 1:10), M CMeCb MHTEHCHMBHO [NepeMellMBaji [IUMNeTKON, U
MMMMNEeTKY OCTAaBJSAM B CTakaHe, I[I0OKa XMMOBMH CTBOpaxmupas (ocaxnas)
MOJIOKO .

5. TrBoOpoI LpoBEpAAM Ha TBEpPOOCTb U paspes3alu CTepPUSbHBM
HOXOM (OUMIIEHHBLIM C MCIIOJIB30BAaHUEM 3TUJIOBOTO crnupTa) udepes 30-45
MMHYT [ocjie HoOarJIEHMS XUMMO3MHA.

6. Uepes= eue 10 MUHY T HaudVHAaJIU TEeIJIOBYIO oBpaboTKy
NnoCpenCcTBOM MeIUIeHHODO I[IOBBIIEHMA Temrneparypsl ¢ 32°C pmo 37°C Ha

nporsaxeHny 30-MMHYTHOTO INepuona BpeMeHu (yBesimueHue Ha 2°C
KaxIble 6 MMH) NpY MeIJIEHHOM IOCTOSHHOM [epeMellMBaHum .,

7. PH MNOCTOAHHO KOHTpOJMpoOBaau, M nopu pH=6,1-6,5 ciuBaiu

40% MOJIOUWHOW  CHBOPOTKU (npudamzsureasHo 700 wJj) . Me OJjieHHO
nobaenanu 250 MJT BO Ikl (TeMnepaTypa  Mexnoy 40-50°C) npu

CMEUVBaHWM IJIA [IOJIYYeHMs KOHEeUHOV TeMIlepaType, pasHon 37°C, B
ChIPHOM  BaHHe. [locne eme 20 MUMHYT CMEUMBAHUSA CJAMBEJU  BCIO
MCJIOYHYID CEIBODPOTKY/BOLY .

8. TeMmnepaTypy TBOpOTa yMeHbmasgu 1o 32°C Ha npOTerHMﬁ 40-
MMHYTHOD'C Iepuoga BpPEeMeHM.

9. TBopor ocymwajguM B TeUeHMe HOUM U I[IPpecCOoBajJM B mTamiax
~190 1.

10. pH crpa npoBepsiu depes3 24 u. pH He onyckajacda HUXe
5,4.

11. Tsaopor B3BemMBANIM, pa3pe3aliy Ha MalleHbKMEe KYyCOUKU, U
notapJiayM CoOJib B KojauuecTrBe 1,3% oT ofwero Beca TBOpora.

12. ManeHbXKME KYCOUKM CIPECCOBHBBAJM BMECTE U BIIOCJENCTBUU
nonBeprany BaKyyMHOWM YIakoOBKe.

13. CospepaHMe CHpPa OCYWECTBJIANIM B TeueHMe 2 HenaJib [IpU
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10-13°C u BNOCJEICTBMM B TeueHue 2 Hemens rpu 20°C.

Celp OB  YCHOEWHO  IMNPUTOTOBJIEH, MOCKOJIbKY OH  CoIepxXaJ
JTAaKTULUH B KOJIMYEeCTBAaXx, OOCTATOUHIX IS npenorspalleHuss
npommpepaunn cnop Clostridium tyrobutyricum (Opu 2TOM TeCTH
BKJIOWAKT HaHeCeHMe CIOpP Ha ChpPHBE TOJOBKM, pasMep OpeoJioB>1
MM), B TO BpeMfa Kak OpeoJl He OoTMedaJicd I[IpUM HaHeCEeHUSX CIIop
Clostridium tyrobutyricum (10° criop/mJI) Ha TOJIOBKM KOHTDPOJLHOTO
CeIpa, I[PMIOTORJIEHHOIO C MCHOJIBBROBaAHUEM HETATUBHBIX [10 JIAKTULIMHY
mTaMmMoB Lc. lactis u Lc. lactis biovar diacetylactis B pPapBHHX
NPONOPLUAX U KOIIMYeCcTRBaX. Kpome TOTO, npopacTaHue criop
Propionibacteria He OBJIO B B3HAUMTEJILHOW CTENeHM UHIMOMPOBAHO [0
CPaBHEHMK) C KOHTPOJIBHBIM CEPOM, I[IPUI'OTOBJIEHHBIM C MCIOJIb30BAHMEM
HeIaTUBHEIX O JakTUUMHY mTamMmMor Lc. lactis wm Lc. lactis biovar
diacetylactis B paBHBIX T[PONOPLUMAX UM KOJMUECTBaAx. HakoHel, B
celpe 00pazoBEIBANMCEL IJIa3KM CchycTda 21 »OeHb CO3peBaHuMs, B TO
BpeMA  Kaxk IVIa3Ku He  OoOpasOBHBAJIUCL B KOHTPOJIBHOM  CHIpPE,
MPUIOTOBJIEHHOM B NpUCyY TCTBUU HEeTaTUBHBIX rno JIAKTULVHY,
MO3UTUBHBIX I10 HMBUHY wraMMoB Lc. lactis wm Le. lactis biovar
diacetylactis B paBHBIX MNPONOPLUMAX U KOJMUECTBAX.

IIpumep 4

HeBsTh CHPOB MaacnmaMmM ObUlM HNPUTOTOBJIEHE B COOTBETCTBUM CO
clrlenynuey npousiypon.

1. MesoduibHYK BaKBaCOUHYKL KYJIbTYPY BHPAULMBAIM B TeudeHUe
Hour B 10% RSM, wcnonessys Hebogbuwon uvuokynasr (0,20%), npu 30°C
oI rapaHTuy TOTro, UYTO KJIETKM OyInyT XUBHECHOCOBHEMM oI
CEIDOOEJIMS Ha CJIeny UMM OeHb.

2. Ha crnenyiommy »OeHb 3aKBACOUHYK KYJIbTYPYy OXJaxdganau Ha
JbOy. PH BakKkBaCOUHOW KYJbTYPb COCTARJAN ~4,6.

3. 1 51 nacTepM30OBAHHOTO UEJLHOTO MOJIOKAa Harpesasm mno 32°C
B CTepuibHOM 2-J1 CTakaHe, M Tyna BHocuau 2,5x10° crnop/min
Clostridium tyrobutyricum, UCTIOJIb3Y 5 CTOXKOBEIN pacTerop
npubaK3nUTEJIEHO 3x108 cnop/mi, u 0,6% 3aKkBaCOYHOM KyJLTYPB U
0,1% C99 (xynbTypel Lactobacillus delbrueckii subsp. lactis,
KOMMEepUYeCcKy nocTynHou o1 CSK Food Enrichment CV, B 10% RSM, 25

MKJI) , u 0,1% Propionibacterium (AOMOJIHUTEJIbHOM KYJIb TYPBI
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Propionibacterium CSK xon 21 B cpene LB, 12,4 MKy} 1pu
BRIOpaHHOM pH mMHOKyJSATA.

4, Yepeszs 30 MMH [OCTE MHOKYJIAUMM HOOaBIAIM XUMO3MH (1,8 Mmi
paszseneHuss 1:10), ¥ CcMeCb UWHTEHCUMBHO TIepeMellMBallii MUIIETKOMW, U
ONUNeTKYy OCTAaRJAJIM B CTakaHe, I[I0Ka XMMO3MH CTBOpPaxuBas (ocaxnadl)
MOJIOKO .

5. TeropOI' IPOBEPASM Ha TBEPIOCTh U paspe3ali CTEepUslbHbBM
HOXOM (OUMIIEHHBIM C MCIIOJIb30BAHUEM DTUIIOBOTO crmpTa) udepes 30-45
MUHYT nocjie nodapJieHUA XUMO3MHA.

6. Yepezs eme 10 MMHYT HauduHalM  TEIUIOBYID oOpaboTKy

NoCpenCcTBOM MeIJIEHHOTO T[IOBHIIEHMA TemrnepaTypsl ¢ 32°C no 37°C Ha

npoTskeHuy 30-MMHYTHOTC [epuona BpeMmeHu (yBejudeHue Ha 2°C
KaxIee 6 MUH) IPUM MEIJIEHHOM IIOCTOSIHHOM [epeMelMBaHul.
7. PH [NOCTOSIHHO KOHTPOJMPORaNU, M Opu PH=6,1-6,5 ciaMBaau

40% MOJIOYHOM  CHIBOPOTKM  (npubamzmrenvHo 700 M) . MeIJIeHHO
noBasnany 250 My BOIB (TemnepaTypa Mexny 40-50°C) npm

CMeuVBaHMM JIf [10JIydeHMss KOHEUHOM TeMrneparTyps, pabBHoi 37°C, B
CelpHOM BaHHe. llocsile eme 20 MUMHYT CMEUMBAHMSA CJMBAJIM  BCIO
MOJIOUHYI CHBOPOTKY/BOIY .

8. Teropor ocywany B TedeHMEe HOUM M [OPecCcoBaJM B WTamniax
~190 1.

9. pH ceipa npoBeparnu uepes 24 u.

10. Tepopor' B3BeWMBAaJIM, paszpesaliM Ha MaJjleHbKUe KyCOdKU, U
CEIp COJMIM  [OCPelCTBOM NOTPYXEeHMs Cepa B COJAHYID  ©aHo
(comepxamyio 230 1 NaCl, 0,05% Bec. CaCl,x2H,O U MOJIOUHYIO KUCIOTY
ons poBeneHus pH mo 5,4, Ha JUTP KUIAYeHOM BOIE!) npu 10-12°C B
TeueHre NpPpUBAMIUTENILHO Z 4.

11. MarneHbkMEe KYCOUKM CIPECCOBREBalM BMECTE M BIOCJIEOCTBUU
NoIBeprasiM BaKyyMHOM yYIaKOBKE.

12. CospeBaHMe cblpa OCYWECTBJSAIM B TeudeHue 2 Heleslb IIpuU

10-13°C u BrnocsiencTBum B TedeHue 4 Hemenb npu 20°C.

3aKBaACOUHBE KyJbTypel A-C MCNOJb30BaNM Ha CcTaignMuM 1, U Tpu
Chlpa ObUIM [IPUT'OTOBJIEHH, MCXOIS M3 KaxIoly =SakKBAaCOYHOM KyJbTYPH
(A1-A3, B1-B3 u» Cl1l-C3).

A. CS8K 2775 & CSK 1417 (1:1) [Bac ; oTcyTCcTBME IPONYKLUMU
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BaKTeprOLMHE ]

B. CSK 3594 & CSK 3652 (1:1) [Lac™; JTAKTULWH -
NPOOYUUMPVYIOWMM, YCTOWYUBLIM K JIAKTULUHY ]

C. CSK 3281 & CSK 3039 (1:1) [Nis'; HUBMH-NPOIYLUMPYIOWNN,
YCTOWUYMBEIM K HYSUHY ]

Ha crammnu 9, pH cepoB A Haxomuincsa B mauanaszsoHe 5,03-5,35, B

cjiydae CrpoB B - B mmanazsoHe 5,41-5,52, m B cayuae chpoB C - B
mnanasoxHe 5,05-5,11. TIloBeweHHer pH Lac™ cepoB B cuurasncd
BBIT'O IIHBIM LIS pocra n AKTUBHOCTU Propionibacterium
freudenreichii, KOTOpPEIE, Kaxk OblIO YCTAHOBJIEHO, He pacTyT

YCIEUHO B KUCJIOTHOM Ccpele.

CnycTa 3L QOHeM coz2peBaHMs B He [POAYLUUMPYRUMX OaKTepUOLMH
crlpax A  ©oOpasCBHEBAJIUCH HeboJibuMe  WeJau (TpewnHL) Ha uX
MOBEPXHOCTY, KOTOPBIE MOXHO CBUIO TakXe HabOodaTb Ha 4YacTu Cepa,
OTHEeJIEHHOM’ 0J1A BEICEB& . Ch7i TPEWMHE], BEPOATHO, SIBJISIIOTCS
pesyJsibTaToM  o0pasoBaHuLa rasa BCJIEeOCTBUE npoJsnpepalmnm Cl.
tyrobutyricum B Crpe W He HabIoOanMcs HU B JIAKTULMH-, HU B
HUBKE-TIPOOYLUMPYIMX CHpax Ha BTOM CTaluM CO3pPeBaHUd.

Cnycrs 1, 7, 14, 21, 28, 35 m 42 nHAa co3peBaHus oOpas3Lbl
Celpa oTOMpasM B COOTBETCTBMM CO CJlelyllel npouenypor: 1 I cepa

IrOMOT'eHMzZmMpoBain B 9 MJI 2% pacTrTBopa umrpaTa HaTpuUsA.

BrnocnencTeumn nejajm pan OeCATUKPATHBIX pasBelneHun C
MICIIONb30BAHMEM CYCNEeH3uu 1o passBeneHusa 1077, JBa pes3JIMUHBIX
criocecba  wucrnosk30BasaM A noxncuera crnop Cl. tyrobutyricum B
ceipax. OHKM BKJIOYanM: (a) BeCeB Ha arap RCM u (b) uHkyBaLMO

paszBeneHnn CHPOB B cpene Bryant & Burkey. Cpena Bryant & Burkey
CONEPXUT JlaKTaT HaTpusa, KOTOPBM cOpaxmMpaeTcs B aHZ3POOHBIX
ycioBuax c nomombic Cl. tyrobutyricum ¥ KCHOJBE3YyeTCS B KaudecCTBe
VUCTOUYHMKAE YyIJlepona W 3HepI'uu nO1na npoaykuuum eojopona u CO,.
KpomMe Toro, paseBeneHus BhiCeBalM Ha arap LBS Oiusa onpenejieHus
koymuecTea Lb. delbrueckii ssp. lactis, Ha arap SLA (+ 2 MKT/MJI
KJIOKCalMJIMHa) IJIA  onpenesieHUusT KOoJIMuecTBa Propionibacterium
freudenreichii wu Ha arap LM-17 njs onpenejyieHUMsS KOIXMYECTBa
3aKBAaCOUYHBIX KyJIbTyp Lactococcus lactis.

ConepxaHue OpraHV.YeCKMX KVCJIOT (YKCYyCHOM KMCJIOTHI,

HpOl_II/[OHOBOI;{ KNUCJIOTH ¥ MACJISHON KV CJIOTEH) onpeneJyiagMm I1JIda BCeX
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OeBATKM CHPOB B OeH:b 42, B COOTEETCTEUM CO CJENYOUUM MNPOTOKOJOM:
5 I cepa HaTHUpPAaJM M IIOMellaj B IUCTUIIALMOHHYI HacaIlky, ¥ Tyoa
notapnAany: 5 M 10% CepHOM KMUCJOTH, 1 MJI BaJIEPUAHORBOM KICJIOTH B
koHUeHTpauyuy 10 Mr Ha Mo ° ¥ 10 MJI  OUCTUIJIMPOBAHHOM BOIHL.
PesyJib TURYKRWYK CMeCh MOoABepranM oucTulnsuum, m cobupanm 100 wmi
OMCTUIIATa . JUCTUIIJIAT MHTEHCMBHO CMeWMBany, OWIbTPOBaNIM dYepes
0,2 MKM QWUIBTP ¥ BBOOWIM B I[POBVPKM C SBABUHUMBAOIUMACH
KPBILKAMHM . Bce oBpaslLikl MccrienoBpanu B Tpex [OBTOPAax c
VCIOJIb30BAaHMEM KOHTPOJA MEeXIOy KaxIOeM ofpaszuoM IJisg  IIPOBEepPKU
3arpsi3HeHMa.  BeUlM IIPUIOTOBJIEHEl CTOKOBBIE pPacTBOPH IJIS BCeX
YeThpex KUCJIOT (YKCYCHOM, IPOIIMOHOBOM, MAaCJISSHOW U RaJIEpPMAaHOBOM

KMCJIOT) (40  wMJ, 25 MI' KUCJIOTHl Ha MJI). BbUIM NPUTOTOBJIEHE!

CTaHIapTel B COCTBETCTBMM CO Cllelyimen cxeMou paszBege-Hdnd:

CTOKOBEIM 0,01 H KoHlleHTpauus KanmbpoBOYHBIM
pacTeop (MJ) H,SO, (mu1) (M1 /™M1) YPOBEHD
0,25 4,75 3,125 1
0,5 4,5 6,25 2
1,0 4,0 12,5 3
2,0 3,0 25 4
3,0 2,0 37,5 5
4,0 1,0 50 6
5,0 0,0 62,5 7

9Ty cTaHOapTe 3aTeM obpabaThBaj 0OpaszsoM, CXOXMM C TaKOBBM
B cjydae 5-T of6pasuoB celpa. Kaxnell CcTaHmoapT [IoOMellasgs B
OIVMCTUIIIAUMOHHYIC Hacalky, M Tyna npobasaanu: 5 wmna 10% cepHon
kucyjoTel v 10 M1 IUCTWIIIMPOBAHHOM BOIE. Pes3ysbTUPYOIY0 CMeCh
noapeprangy aucrTuanguur, ¥ codbupanau 100 M oucTuiasTa. OUCTUIIIIAT
MHTEHCMBHO CMeumsBany, ouiabTpoBanu depez 0,2 MkM GuJIBTp U
BBOOMJIM B I[PCOMPKKM C  3aBMHUMBAKWUMKCS  KpblKaMy. CTaHIapTh
BBOOWJIM OT HavMeHbllel K HaubOOoJIblielV KOHUEHTPpAauMM B KOJIOHKY HPLC
ong ofecnedeHus NpubJIM3UTesIbHOM CTAaHOaLTHOM KPUBOM. YCJICBUA IS
HPLC ©Cnui UBOKpAaTUYECKMMM C ucnosibsoBaHueM 0,01 H cepHom
KMCJIOTE B KadecT3e TIONBMXHOM o¢aspl. CKOpPOCTh MNOTOKa COCTaBJANa

0,7 wn/mmH, BpeMa aHanusza cocTaBiaago 50 MMH, U TeMmreparypa

KOJIOHKM cocTaBnsaia 50°C. BomuMeit ofBveM U IJd OBpPasLoB, U IJIA
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CTaHIapTOB COCTaBJAN 50 wMkJ. [JeTexKTHUpOoBaHUE  OCYWECTBJIIANN,
ncnonssysa Yo, npm 220 HM. KOJOHKY MOXHO ObBUIO XpaHuTs B 0,01 H
CEepHOW KMCIOTAE.

[logcueT Criop Cl. tyrobutyricum: [loncuerT Crop Cl.

tyrobutyricum B criocobe (a) OoCyumeCTBIAIN rnocpencTBoM
NOoCnenoOBaTEeJIbHOTO  pasBeleHMsa  ChIPHOWM  CYCIeH3MM 10 107 nu
TepMooOpaboTky  (He)pasBeleHHbBXx ofpazuoB npu 75°C B Teuenume 10
MuH. llonBeprHyTeie obOpatorke o6pasusl BeCeRasiMm Ha arap RCM u

uHrkyOuposamm npu 37°C B TeueHMe 7 OHEM B aHal®pPOBOHBIX YCJOBUAX.
PesysibraTel npencrTaBJieHEl B Tadauue 4.
[Momcuer criop Cl. tyrobutyricum B crnocode (b) ocymecTBagmn
[NOCpPenCcTBOM KUMIAUYSHUA MNPOOMPOK ¢ 9 M cpelbl IOJIS BOCCTAHOBJIEHUS
.
aHaspoOHEX ycnoBuit. 1 M1 10-KpaTHBIX pasBeNeHUN CHPHCY CYCHeH3Uu

BHOCKMJIM B 9 MJI cpenel B Npobupkax. 2 Ml PACIUIABJIEHHOTO IapaduHa
(60-65°C), mpeIBapuUTesIbHO TMOIABEPTHYTOTO aBTOKJIABUPOBAHUIO I[IpU
121°C B TeueHue 15 MUMHYT, HaJuBaJIM B KaxIyo NpoOUpPKY, KOTOPYIO

BI1OCJIE ECTEUM HarpeBahM npu 75°C B TeuenHue 10 MuUEYT A
YHUYTOXEHV ST BereTAaTMBHBIX KJIEeTOK U axkTUBaUMM crnop. JonycKaniu
oxJyiaxneHue o0pas3lloB OO0 KOMHATHOW TeMIepaTyphkl OO WHKy®auum npu
3742°C B TeuyeHue BMIOTH IO 7 nHel. [locse MHKyBauuu STU MNPOBUPKU
C pocToM 1 00pasoBaHMEeM Trasa PEeIUCTPUPOBAJIM KaK [OJIOXKMTEJbHLE .
Irns nomcuera Crnop MCHOoJb30BalIM MeTOon Haubojiee BepOATHOTO
koJimuecTBa (MPN). PesynbTaTh NpelCcTaBJIeHb B Tadjauue 5.

TaGauua 4

[logcuer cnop Cl. tyrobutyricum (cnoco6 (a))

CEIpEL *

Hern A B C
1 1,96x10° 61,0 68,7
7 62,3 33,3 3,33
14 1,37%x102 21,0 17,5
21 1,09x10* 5,13x10° 8,01
28 | 1,86x10° 9,23x10° 2,27
35 9,19x10° 6,93x10° 0
42 1,17x10° 1,08x10° 6,80x10*
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*  KommuecTro cricp Cl. tyrobutyricum B TpaMMme CHpPa

(Cp@HHMe 3HadeHMA OTHOCHMTEJIbHO TpeX CBPOB KaXIoro TKIA) .

TaBauua 5

Nopcuer cnop Cl. tyrobutyricum (cnocob (b))

CreIpEL *
IeHb

A B C
1 1,38x10° 18,0 0
7 4,89x10° 17,6 0
14 4,84x10° 18,6 1,00
21 3,20x10° 40,1 2,03
28 2,20x10° 52,0 2,60
35 5,14x10° 32,4 0
42 9,30x10° 8,70x10? 47,8

*  Kommuecrso cnop Cl. tyrobutyricum B TIpaMMe Chlpa

(CpelHEMe 3HaueHMHA OTHOCUTEJIbHO TpeX CHPOB KaxXIo'o TUla) .

[lpencraBiyieHHple B Tadbauue 4 pelyabTaThl [I0Ka3BIBART, UYTO
KoJsMuecTBO cnop Cl. tyrobutyricum B OTCYTCTBUE KaKOTO-JubO
MUCTOUHVKA faKTepMroLuHa (Bac, CrIpax A) yBeJnuuBaics Ha
npndims3nTensHo 4 rnopdanka BeJMUMHBE Ha [NOPOTAXEeHUMM 6 2 HeIellb
cospeBaHus. B Lac’ cepe B, koaudecTsc crnop Cl. tyrobutyricum
JMib CJler'Kka [PEeBHIAJNIO MNepBOHAYaJIbHYK KOHLUEHTPAaUMK, COCTABJIALUYIO
2,5><1.O3 Criop/MJ, B MCXOIHOM WMHOKYJIATE. BO BpeMmsa I[epBsx Tpex
HeleJlb coz’peraHusa conepxaHue Criop Cl. tyrobutyricum
YBEJIUMUMBAJIOCE Ea MNpUOIK3MTEeJIsHO 1 MOPAIOK BEJIMYMHBE M OCTaBalloCh
HeusMeHHBIM Brocjaencrsum. Celpel C, BrJIOYAUME HU3MH, COoOepXasu
HauMeHbllee KkoruuecTBO crnop Cl. tyrobutyricum, Jpaxe MeHbIe
MepBOHAYaArBHOM KOHLEHTpauuy, COoCTaBJSUEN 2,5x10°> cnop/mi. B
onHoM u3 Tpex C-CBHpPOB OTMeuYaJsachb BHeBsanHas npoaudpepaumusa Crop
Cl. tyrobutyricum B IHneHb 42. IllpencraBJjieHHele B TabJjuue 5
pe3yiibTaTel B OCHOBHOM COTJIACYIOTCA C I[penCTaBJIeHHBMM B Tabiuue 4
pesynbTaraMu. KoauuecTrBo crnop Cl. tyrobutyricum yBeJaMUMBAJIOChL B
OTCYTCTBYE BaKTepUOUMH-TIPpOOyLUMpYyRIero ITaMMa, ocTaBalloCck Oojee

nwJjir MeHee HeUM3MeHHBM B Ccllydae Lac”’ CBIPCB M YMEHBIIAJIOCkE B Cllydae
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Nis® croipos.

llogcuer Lb. delbrueckili ssp. lactis (C99): Pe3ynabTaThl

npencrapjeHdel B TabJuue 6. B clnydae CHpPOB A, He MNPONYLMPYKNMXK
DaKTeproLMrH, KOJIMYeCTBa HEe3HauuMTesJIbHO YBeJMYUBAaJUCE BIUIOTH IO
Henemm 4 cosperaHusa, IIOCIe UYero OHM CHOBa CHUXaluMcb. B
JIAKTUMUMH-TIPOAYLMPYKIIUX  Ccelpax B, pocr Lb. delbrueckii ssp.
lactis Owl MHTUOMPOBAH B IEepPBY HeOesllo CO3peBaHus, I[10CJe YeTro
X KoJMyecTBa OLCTPO YBEJIUUMBAJIMChHL BIJIOTH OO MNIpuBJIMBUTENBEHO
5x10’ KOE/r B news day 35. PocT Lb. delbrueckii ssp. lactis Owln
MHIMOMpOBaH B TedeHue OoJbWero Irepuona BpeMeHUM B HUBUKH-

NpoOoyLurpyoinMx Celpax C, " MaxkcuUMajlbHOE KOJIMUEeCTBO, CocTakJjsawlee

1x10" KOE/r Lb. delbrueckii ssp. lactis, oTMeuasloCb B JHeHb 42.

Tatauua 6
Noncuer cnop Lb. delbrueckii ssp. lactis
CeIpBl *
HeHs
A B C

1 1,52x10° 4,09 0

7 1,30x10° 0 0

14 6,74x10° 9,63x10°? 0

21 3,66x10° 5,88x10* 9,00
28 1,07x10° 2,92x10° 4,24x10°
35 1,41x10° 4,56x10" 2,37x10°
42 8,90x10* . 1,41x10’ 7,58x10°

* KommdecTso cnop Lb. delbrueckii ssp. lactis B TpamMme
(CpenHMe 3Ha4YeHMs OTHOCUTEJILHO TPEeX CHPOB KaxXOoro Tura).

Noncuer Propionibacterium freudenreichii (koL 21):

PesyabTaTel npencrasyedHsl B Tabnuue 7. Ha T[OIpoTAXeHUM BCeX 6
Heeslk CO3pPEeB&HMA KOJMYecTBa Propionibacteria ©wuir  Ha 10
KpanHen Mepe 0,5-1 nopsanKa BeJIMYMHEI BEHILE B JIZKTULMH~
NpoOyUMpPYKIMX Ccepax B, ueM B HUI3MH-TNpoOyuupyioumx cepax C u
CXOXMMM < TakoOBEMK B He OpoOyuUMpyllrx ©OaKTepUMOLMH Cepax A.
llocne nHs 14, xorma TeMmepaTypy cos3peBanud noeemwanu c 7°C 1o
20°C, KOJMUeCTBAa Propionibacteria B JaKTULMH-TIPOOYLUPYIOLMX

Chlpax VYBelMdrMBaJIMCkE Ha HpM6JII/I3MTe.HbHO 2 nopdanxka BeJIMYMHEL IIO
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1x10° KOE/r x gmHo 21, B TO BpeMs KakK KOHUEeHTpaumd B He
NponyurpyRomLyx BaKTEePUOLIMH CrIpax ocTaBaliachk Ha YPOBHE
npubimsurensHo 3x10’ 1/MI, a B HUBSMH-NPONYLMUPYWIEM CHpe - Ha

ypoBHe 1x10° KOE/r. Ha 3Tolt cTamum rnepuona Cco3peBaHusdA, IJlasKU
OTMEYaJIMChL B 4YacTAaxX, OTHeJIeHHBIX IJIS BblceBa, B OIHOM M3 Bac’
celpax 1M BO Bcex Tpex Lac' cepax. [Jasky He Obuiu BumiMbeMM B Nis®
CEIp@x. 2TV pPesyJabTaThl CBUIOETEJbCTBYIT 00 Haxojsuwev.csa I[0XI
OTpULIATEJIbHEIM BJIMAHMEM B CUJY I[PUCYTCTBUSA HU3MHA aKTUBHOCTU
Propionibacteria B cepax C, HO He B CHpax B, B KOTOPBX
NPUCYTCTBYET JIaKTULVH .

Ta6amuua 7

Nopncuer cnop P. freudenreichii

Celpel *
IeHb
A B C

1 2,01x10° 4,28x10° 2,19x10°

7 1,28x10’ 9,28x10° 3,11x10°

14 2,67x10° 7,46x10°¢ 1,40x10°

21 1,88x10’ 9,83x10° 1,12x10°

28 1,92x10° 5,77x10" 3,52x10°

35 9,07x10"’ 1,56x10° 2,91x10°

42 2,05x10° 1,03x10°¢ 1,29%10’
* Komnuecrso crnop P. freudenreichii B TpamMme (cpelHue

3HadeHMA OTHOCUTEJIBHO TpeX CBIPOB Kaxooro TI/II'Ia) .

lloncuer Lactococcus lactis: PesysbTaTel MNpencTareJIeHB B

Tabauue 8. KosmuecTBa BakKBACOUHBIX KyJbTyp Lactococcus lactis
NOCTENEHHO YMEeHLBWANMCL BO BCexX Chpax Ha I[IpOoTSaXeHUM Bcex 6
Helelb COBpPEeRaAHUA. [Tocne OH4 14, JIAKTULUMH-NPOOyLUpylLMe
3aKBaCOUHBIE KYJIETYPhl B ChHpax B [IpOOEeMOHCTPUPOBAIM  JIYUWYIO
BBDKMBAEMOCTh, yeM He qnpoayuupymouye OakTepMOUMH 3aKEACOYHBIE
KYyJIbTYPR MJIVM HM3UH-NPOOYLUUPYRIME BaKBaCOUHBE KYJbTYPhl B Chpax A
n C, CcooTBeTCTBEeHHO. Ko3@ObMUMEeHTH BBXXMBAHUS IJg OHS 35 u OHsg 42

MOXHO OBLIIO NpaBMJIbHO oripeneJjiiTh, TTIOCKOJIBKRY KOHILEHTPaunmM

YMEeHBbIWMJINCE Huxe 1x10° KOE/mut.
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Ta6nauua 8
NoncueTr cnop L. lactis
CeIpBl *
HeHsb
A B C
1 1,68x10° 5,39x10° 7,72%x10°
7 3,81x10° 3,32x10° 1,75%x10°
14 4,08x10°8 3,76x10’ 5,03x10°8
21 1,70%x10’ 7,46x107 3,56x10°
28 9,21x10° 6,65x10’ 3,77x10°

* KommuyecTro crnop L.

lactis B rpamme

OTHOCKTEJIEHO TpeX CBIPOR KaXIoI'o Tuna) .

COH@anHMH OpI'aHNYECKUX KMCJIOT:

Tabnanue 9.

50PeKTMREH B

nomoursw Cl. tyrcbhutyricum,
obpaszoBaHye YKCYCHOM
3HAYEHUS HUXe B cllydae

JIAKTUMLUMH

HusuH,

MEUCYTCTBYOWLUNA B
MHTY.BMpOBaHUM  oOOpa30oBaHuUsa
HO B TO Xe
KUCJIOTBE U

celpos C 110

PesyJibTaThl
CHIpe C,

MaCJISIHOM

NPONMOHOBOM

CPraBHEHMIO C

(cpellHrMe 3HadeHud

caMoe BpeMsiA MHPM@MpyeT

KMCJIOTHI

npencTaBJIeHk
HECOMHEHHO,

KMCJIOTEI

cepoM  A) .

B Ccelpax B Takxe sbbexTMBEeH B MHIUOMPOBaAHUM OOpPa30BaHUL

MacCJISIHOM KUCJIOTH, HO C OPYTOM CTOPOHB He YyMeHbllaeT obpas3oBaHue
YKCYCHOW  KUCJIOTBHl ¥ TPONMOHOBOM  KUCJICTH, HO  HOaxe, Kak
npencrapigeTcd, CTUMyMpyeT ux ofpasosaHue. 3TO oO3HadaeT, UYTO

JakTobakTepun U Propionibacteria B 3aKBaCOYHBIX KyJbTypaxX He

MHTUBKDYIOTCH (B SBHAUMTEJIBHOM CTelleHM) I104 HelcTBUEeM JIaKTUlLMHAa,
MEXIY TeM Kak OHW MHTUBVPYITCS OO HeMCTBMEeM HU3MHA.
Tabanua 9

Conepmanue OPraHNYECKMNX KHCIOT E ChIpax

YkcycHas MacrnsaHas
[TlponmnoHoOBas
CeIp KHcJoTa KMCJioTa
kucjaora (MT/KT)
(MT /K1) (MD/KID)
Al 1330 3341 3095
A2 1298 3269 3290
A3 1670 3478 2498
cpenHee
1433 3363 2961
sHayeHue (A)




Bl : 2267 5787 145
B2 ; 2780 4876 334
B3 2808 5285 351

cpelHee
2619 5316 277

3HauerHne (B)

Cl 2011 30 ' 330
Cc2 923 22 149
C3 1007 146 1323

cpeliHee
1314 66 601

3HadveHue (C)

B 3aKJIIOUEHNE, XOTs HUBVH-NPOoyLupyomme 3aKBaCOYHbBIE
KYJIbTYpB 30QeKTMBHE B npenoTBpaleHnn nponanbepaumm CI.
tyrobutyricum, OHM Takxe UHTUOUPYIT pocT Propiconibacterium
freudenreichii, maxum o®pas30M IPMBOAS K HeHalJexXalWyMm CbpaMm Turna
WBEeNLapCKOTO. CHIDHI, NoJIyYeHHblE, ncxons ns JAKTULMH -~
NPOAYUMPYOUMVX  BSaKBACOUHEIX  KYJbTYP, ObLIM  TakXe  IOCTAaTOUHO
s¢PexTUBHEMK B INpeloTBpalleHum nposmbpepauun CIl. tyrobutyricum,
HO B TO Xe BpeMs He MHTUOMpPOBaJM pocT Propionibacterium
freudenreichii. Crlpsl TUIa WBeNuapCcKoTo, [10JIyYeHHBIE c
MCIOJIE30BaHMEM JIaKTULUMH-NPOOYLVMPYRILMX BaKBACOUHBIX KYJIbTYpP, OBUIM
YVJIIY Yllie HEl rno rnokasaTeslo conepxXaHus Propionibacterium,

O@paBOBaHVIH I'JIa3KOB u CTRYKTYPEL.
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[laTeHT B Bepcum 3.3
1

18

IOHK

CUHTEeTHYeCKUM npavMep 27-F

1

ggggaacaat cttaccta

<210>
<211>
<212>
<213>

<400>

2

23

IOHK

CUHTeTHYeCckuy npanmMep 27-R

2

attattttta ttgcattcta cta

<210>
<211>
<212>
<213>

<400>

3

22

JHK

CUHTEeTHYeCKMUM nparvMep 49-F

3

ccaatacccg ccaaaataaa gt

<210>
<211>
<212>
<213>

<400>

4

23

JHK

cuHTeTHueckuy nparnMep 49-R

4

ctaagcgcag aggaaataca acc

<210>
<211>
<212>
<213>

<400>

5

24

JHK

CUHTeTHu4YeCckuy npanvep 51-F

5

ttctcaaaat catcaaaatc aagt

<210>
<211>
<212>
<213>

6

20

IOHK

CUHTeTHdeCckuy npanMep 51-R

18

23

22

23

24



<400> o6
gtacgaacag gagcgaaaaa

<210> 7
<211> 23
<212> IHK

<213> cuHTeTHUYeCKMUM nOpavMmep 52-F

<400> 7
cctaagttgt ctattcgtgt cca

<210> 8
<211> 24
<212> JHK

<213> cuHTeTHYeCKUM npammep 52-R

<400> 8
attaggtgag tgctctgatt tttc

<210> 9
<211> 23
<212> [IOHK

<213> cuHTeTMueckmuit npanmMep nisA-F

<400> 9
caaaagattt taacttggat ttg

<210> 10
<211> 22
<212> JHK

<213> cuHTeTHYECKUM nOparMmep nisA-R

<400> 10
acgtgaatac tacaatgaca ag

<210> 11
<211> 22
<212> JHK

<213> CHHTEeTUMUYeCKUM nparmmep niskFG-F

<400> 11
ggtttaattt ctgcagatac tg

20

23

24

23

22

22
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$OPMYJIA MBOBPETEHNA

1. Crnoco® TMNpoM3BONCTBO TROPOTa M3 MUCXOOHOTO MNpColyKTa B
IPUCYTCTBUM BCTPEUaOWMXCA B MOJOUHBX NpodykTax Propionibacteria
Y MCTOUHMKAE JIaKTWLMHAE, KOTOPHIM BKJIHOUAET (&) BHECEHMA B MCXOIHBIA
MPOIOYKT BaKBACOYHOM KYJbTYPHI, anmqamméﬁ mTaMM BCTPEUYAlLMXCH B
MOJIOUHHIX [pollyKTax Propionibacteria, mramvm JnakrTobakrepuit U
MCTOUHMK JIaKTHLMHA.

2. Cnoco6 no nOyHkTy 1, B KOTOPOM MCTOYHUK JIAKTULMHAE
BKJIIOYAET UCTOUYHUK JakTuumHa 3147.

3. Cnocof 1o nyHkTy 1 wmam 2, B KOTOPOM BCTpeudammMecs B
MOJIOUYHBIX nponoyxrax Propionibacteria BKJIIOUAOT mTaMM p.
johnsonii, wraumMm P. freudenreichii subsp. freudenreichiil, wWTamm
P. freudenreichii subsp. shermanil wim MX CMecCh.

4. Crioco® 1o JioboMy U3 IpefuecTBRyIMX I[MYHKTOB, B KOTOPOM
mwraMM JaxrKTobaxkTepul BKIOYaeT MWCTOYHMK JIaKTULMHAE, UM B KOTOPOM
NpennodTUTEeNSIbHO MCTOUYHMK JiakTMLMHAa BKJUWaeT wramMm Lactococcus
lactis.

5. Crioco® rno JmodoMy M3 INpeNuecTBYNMX [IYHKTOB, B KOTODPOM
MCTOUYHMKOM JIAKTUUMHA ABJgeTcs ©OaKTepMallbHBIM WTaMM, CIOCOOHBIM
NpoOyLUMpPOBaTL JIAKTULMH, TIpUMUYEeM [PedOnouTUTesSIbHO ©OakTeprallbHbM
mTamMMmoM — SeRjgeTcsa wramMMm  Lactococcus  lactis @ subsp., BoJee
npeanodTMTelbHO mwramMm L. lactis subsp. lactis, mramm L. lactis
subsp. cremoris wnu wramm L. lactis subsp. lactis biovar.
diacetylactis; rnpruyeM  HauboJsee - IPEeANoUTUTEJIBHO  MCTOWHUKOM
JakTuUUMHa  ABJSEeTCS WTaMM  JIaKTOKOKKOB,  comepXawuMl IJiasMuuy
PMRCO1.

6. Crnicco® 1o JodboMy U3 IpedlieCTBEYRUMX I[IYHKTOR, B KOTOPOM
mraMmM JaxkTofakTepul, KpoMe TOoIro, BKJKwYaeT wramm Streptococcus
thermophilus, nNpennoudyTuTesIbHO mTamm Streptococcus thermophilus,
KOTOPBI Onul amariTUpoBaH K JIaKTHULMHY .

7. Cnocof no JjobomMy M3 MIPelUEeCTEYIUMX NIYHKTOBR, B KOTOPOM

3aKBacoOuHad KyJlbTypa, KpoMe TOoro, BKJouaeT wmTamMm Lactcbacillus

delbrueckii subsp., npennodururensHo mramm L. delbrueckii subsp.
lactis, wn/waM B KOTOPOM 3akBacoudHasl KyJbTypa, Kpome TOoro,
BKJIOUAET 1T & MM Lactobacillus helveticus n/nnmn T aMM

Lactobacillus acidophilus.
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8. Cnocof no JjoboMy U3 IpefuecTBYINMK [IYHKTOB, B KOTODPOM
MCXOOHBIY MNPOIOYKT BKJIOYAEeT MOJIOKO.

9. Cnocof no adoMy U3 NOpelleCTBYOIMX [IYHKTOB, B KOTOPOM
3aKBaCOYHas KyIbTypa He BKJOYaeT MCTOWHMK HM3MHA u/MUInm MCTOUHUK
bakTeproluHa Tuna Ila.

10. RBakpacoduHas KyJbTypa 418 NIPUTOTOBJIEHMA TBOpOT'a /U
celpa, BKJIIOUAIOWA A BCTpedamumecs B MOJIOUHBIX nponykTax
Propionibacteria, wmramm JakTofakTepu ¥ MCTOYHMK JIaKTHLMHAE,
NpenrnouTUTesNIbHO MCTOYHMK JIaKTULMHA 3147.

11. RBaksacouHas KyJbTypa Mo nyHkry 10, B KOTOpPOX mTaMM
nakrobaxkTeput  BrJOYWaeT — MCTOYHMK  JIAKTMUMHAE, M B KOTOpPON
NpenarnodTUTeJIbHO MCTOUHMK JIaKTMUMHa BKIOYaET WTaMM Lactococcus
lactis, "/ ninu B KOTOpPON MCTOUHUKOM JaKTULIMHA ABJIAETCS
GakTepualbHEl WTaMM CIOCOOHBI MNPOAYUMPOBATE JIAKTUUNMHE, [PpUHEeM
npenanouTUTENIbHO HaxkTeprallbHbM LTaMMOM ABJISETCSA WTaMM
Lactococcus lactis subsp., Haubosee TIpelnodTUTESIBHO LTaMM L.
lactis subsp. lactis, wramm L. lactis subsp. cremoris WAy WTaMM
I.. lactis subsp. lactis biovar. diacetylactis.

12. RakpBacouHas KyJbTypa 0o JwodoMy U3 NOYHKTOB 10-11,
BKRIOUAOWLAA, KPOME TOTO, OOMH Wi OoJjiee WTaMMOB, BbOMPAEMBIX U3
Lactobacillus delbrueckii subsp. lactis, wu/uam BKJLOYaomas,
kpoMe ToTo, wmTamm Lactobacillus acidophilus u/vnm Lactobacillus
helveticus, w/WiM BKodaomas, KpoMe ToTro, mTamm Streptococcus
thermophilus, nNpeAnodYTUTENLHO WTamMm Streptococcus thermophilus,
KOTODBIA ObUT ananTUpoBaH K JIAaKTULMHY .

13. Crioco® IpPOM3BOILCTBA  ChHpPAa, KOTOPHM  BRJIOUAET (d)
NPOM3BOACTBO ChHpa M3 TBOpOTa, NPUYEM TBODOT I[IOJyHaloT criocoBboMm
no mofomMy W3 IOYHKTOB 1-9, T[pednodTuTesIbHO B KOTOPCM  CHPOM
ABJIAETCHA ChP THUI& DSMMEHTaJIbHOT'O Chlpa WM TUla Chlpa Maacnawm,
HauboJlee MNPEeNouTUTENIbHO TuUMa Cepa Maacnam.

14. TlpuMeHeHME BaKBaCOYHOM KyJbTypel [0 JIOOOMYy K3 I[YHKTOB
10-12 [isi NPOM3BOACTEBA TBOPOTa M/MiM Chipa.

15. Teopor, noJjydaeMeil crnocotom I1o nodoMy U3 MMYHKTOB 1-9,
12 W% CBID, [10J1ydaeMsli criocodoM no MYyHKTY 13, npuyeM
NpenanouTUTEsIbHO TBOPOT MJM  CHP XapaKTepusyeTcH comepXxaHueM

HM3KHa, COoCcTapJdgrIMM MeHee dYeM 50 ME =Ha rpamMMm, U corepxaHnueMm
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BakTeprourHa Tuna IIa, B OCODEHHOCTM COIepXaHMeM IJIaHTapuuMHaE,
KOTOpOe He dpJjgencsa 300eKTUBHBIM [JIS MNPenoTBpalleRysa NpopacTaHuA
cnop Listeria monocytogenes.

Ilo noBepeHHOCTU
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