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PEDEPAT

Marucrepckas AUCCEPTAlLIAA  BBIOJIHEHA HA LIECTHUIECITH CTpaHUIIAX,
NUOCTpanust NpeicTaBiiena B BUAe rpaduKa, JaHHBIE aHANM34 PE3YJIbTATOB
paboTel NpUBCUATCS B Buje 4ETBIpeX TalJIMI, KOJMYECTBO WCIIOB30BAHHALX
HZTOMHUKOB TPWALATH ITSITh

Haubonee ynorpetisempie paboTe TepMUHBI U TEPMHUHOCOYETAHUSA —
F.IIOYEBbIC ClIOBA: WOTYPT, Ky:I6TYPalbHBIE XapaKTEPUCTUKU, MOJIOYHOKUCIIBIE
MAKPOOPTAHU3MbI, 3aKBAaCKa, KUC.IOMOJIOYHBIE [PONYKTHI, KyJbTHBUPOBAHUE
MAKPOOPraHM3MOB, TEXHONOTHS ITPOM3BOJICTRA, KUCIIOTHOCTb, KyJNBTYpa KIETOK,
DITaTe/bHas — cpea, CrycTOK, OpraHONeNTHKA, TePMOOAKTEPUH, MOJOKO,
HOPMATH3ALYIA, XPAHCHHE, MEKPOCKOITMUECKOE UCCIIEN0BAHME.,

Hembto mammx  wecaenosanuii  Gu1o U3YYdEHHE  KYJIbTYpalbHbBIX
XEPAKTCPHCTHK KOMITOHEHTOB 3aKBACKM HoTypTa "AxTuBHA", B cpaBHenuH c
APYTUMH, 1118 pPa3spaOOTKM TE€XHOJOTHHM M IHOJTYYEHHS HOBOIO KUCJIOMOJIOUHOTI O
N OayKTa.

B xauectre obbexra uccnetosanns Gouy HCNOJIB30BaHbl PA3IUYHbIE BUJIBI
vcrypra. Ilpu  BeImonHeHuM NPaKTHYECKOW YacTH paboTHI IPUMEHSIICE
MUKpOOHOTOrHYecKue, (pusuKo-x iMuyeckye, OPTaHOJICNTUYECKHE  METOJIbI
UCCIIeI0Banus.

- AHATU3UPYS TIOTYYEHHBIE PE3YIBTATH BHITOTHEHHOIN paboTHl, U yYUTHIBAS
pAT QAKTOPOB (4MCTOTA 3aKBACKM, NOJIICP)KAHUE ONTHMAIIbHON TeMIEepaTyphl
CIBAILMBAHVS, BO3MOXHOCTb OBICTPOrO  OXJAXKIEHUS CTyCTKa) TPULLIM K
SEIUTIOUEHHMIO,  9TO MOXKHO [OJYYMTE HOBBIM TNPOJYKT, BHIOM3MEHSS COCTAR
3¢KBACKH B 3aBHCUMOCTH OT KYJLTYPAaIbHBIX XapaKTePHCTHK MHUKDPOOPTaHU3MOB
Opv MUHUMaJIBHOM U3MEHEHHUH ero KayecTBa,

Cynraem, 4ro nomyuenHsre JE3YJIbTATBl IPU BBIMOJIHEHUU MPAKTUYECKOMH
HeCTH padoThl MMEIOT OITPeeIEHEOR HayYHOE U IIPAKTHYECKOE 3HAYEHHUE.

Hanuble, ToATBEPKIAONIE TO.Ty4CHHBIE PE3yNbTaThl B JOCTYITHOM Ham
AMTEpaTYpe OOHAPYIKEHDI He OB,
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BBEJEHUE

DepyerTanus — 01Ul U3 cTapeiiumx METOZ0B, HCIIOJIB3YEMBIX JIFOABMHU IS
NOTYHeHHs M3 MOJIOKA INPOAYKTOB C YBEIMYEHHBIM CPOKOM XpaHEeHWs, B
‘MACTHOCTH,  TaKMX  Kak Horypr. Horypr — KUCJIOMOJIOYHBIH  MPO,IyKT,
B>IpabaThIBAEMEIN [yTeM CKBAIMAAHHS CITCLUATEHBIMI Kynbrypamu. Ilonesnsre
CBOHCTBA HOTYPTOB M3BECTHBI faBHo. Eie 5 1910 roay .M. Meunukos Brepseie
BLUABRHYIT  WAEI0, YTO IS NPOMICHUA  KU3HU YEJIOBEKY HYXHO €CTh
KACTOMOIOIHBIC  TPOAYKTEL,  KOTOPBIE — CHMYKAIOT NIPOLECChl THUEHUS B
KULIeYHUKE.

OcHOBOI BCex KMCIOMONOTHEIX [IPOTYKTOB SIBJIAETCS MOJIOKO. Ero MoxHO
npeB['»cn UTE" B KehUp, PLKEHKY WuH POCTOKBANIy - BCE 3aBMCHUT OT 3aKBACKH,
KOTOPYIO  NPUMEHSET Mpou3BOIMTE/b. B ciyuae Horypra 3akBacka - 370
bonrapekast Tanovka M TepMOBITBHBLL CTPENTOKOKK. IIpuW BHeceHMHM 5THX
KYJIBTYD B [ACTEPH30BAHHOE MOJOKO CIIOXKHBIE BEIIECTBA pacrnazarTcd Ha Gonee
NPOCTEIE,  KOTOpBlC OBICTPee M Jerde YCBAMBAKOTCS opranusmMoMm. B atom
NPENMYILECTBO HOTypTOB mepes MOTOKOM.

B #orypToBeix kynsTypax COTCPIKUTCS MOJIOYHASL KUCI0Ta, 06pasyromasics
HMEH pacilienyieHk MoIo4Horo caxapa. OHa 3aTOpMaskuBaeT TIPOLIECCHl THUEHUS B
KCAYAOUHO-KMDIEYHOM TpaKTe. A eciu HOrypT coiepskut Oudunobaxrepuu, To
ApajLIeIbHO HAET BOCCTAHORICHE H cwp MaIbHOM MHKpocbnopLI KHAILIEYHUKA.
HeoHO3HaunbIA. Tak, npu neifctsvu mocropoHHeit MHUKPODIOPEI o6pa3yeTc;1
MPECHDIH, HEOIHOPOIHBIH CTYCTOK ¢ ITY3BIPHKAMH Ta3a U CHIIBHBIM OTHEJICHUEM
CLIBOPOTKH. MO.JOUHOKHUCIIBIE GaKTEPUH TT03BOIKIOT TIOJIyYNThb IIPUATHBIA Ha BKYC
MPOIYKT, KOTOPLI MPUHATO HA3LIBATEH KHCIOMOIOUHBIM.

B npouecce npoussoncrsa kucoMonouHsx NPOJIYKTOB, OCOOSHHO [IPU
paspaboTke HOBBIX TEXHOMOTHE U WX NPOU3BOJICTBA, OYEHb BaXHO 3HATH
KY.IBTYPATBbHBIC XapaKTePUCTUKH KOMITOHEHTOB 3akBacok. OT CoCTaBa 3aKBaCoOK,
HCTONML3YEMbBIX IPU IPOK3BOACTRE I:’IO]prTa, 3aBUCAT KakK ()pFﬁHOH@HTH‘I(iCKI/IC, TakK
¥ EKYCOBBIE Ka4eCTBA IMONYYaeMOro NpoIyKra.



1. OB30P JINTEPATYPbI

I.I. Mukpoopranusmsr, UCIOJIBIyEeMbIE B KQUECTBE KOMIIOHEHTOB  3aKBACKU

[pu npousBoactse iforypra BaXXHYIO pOJIb B (QOpMHUPOBAHHM XapaKTepPHOro
KACTOMONIOUHOTO BKYCA M apomarta MIPAOT MUKPOOPTAHH3MBI 3aKBACKH. st
HONYHEHHS 3aKBACOK MCIIONB3YEMBIX IIPH PUIOTOBIEHHH HOrypTOB “allle Bcero
MpUMEHSIOT: Streptococcus lactis, Streptococcus thermophilus, Lactobacterium
bulgaricum, Lactobacterium acidophilus.

MOJNOUHOKHCITBIN CTPENTOKOKK (Str. lactis)

Mwmeer knetku oBansHoit Gopyisl, pacrionararoinecs B BUIE AUILIO KOKKOB MJIH
KOPOTKHX  LEIOYeK. )]’JIH MOJOYHOKHUCIBIX  CTPENTOKOKKOB  ONTHMaibHAS
Temnepatypa passurus 30-35° C. pu sroi TeMIepaType OHU CBEPTHIBAIOT MOJIOKO
uepes 12 4., a vaubosee aKTUBHEBIE pacel-10 4. Otu nokazartenu XapaKTePU3YIOT
SHEPINIO  KHCIOTOOOPA30BAHMS MOJIOYHOKHCIBIX CTPENTOKOKKOB, 10,1 KOTODPOH
HOHAMACTCA BPEMS CBEPTHIBAHUS CTEPHIM30BAHHOIO MOIOKA IpY MUHUMAJILHOM
BECCCHAY CBEXEH KyabTypnr [1].

[Ipu  cBepThiBaHMU MonOKA o0pasyeTcs pOBHBI, IIOTHBIN CI'YCTOK.
[penesbras  kucaotHOCTD, oOpasyeMas B MOJOKE  MOJOUHOKHCIIBIM

CTIPEITOKOKKAMA, Jamie Beero konebnercs okono 110-120° T, xotst BcTpevarores

c.1a0ble pachl, NaroUe IpeesIBHYIO KUCIOTHOCTD He 6osee 100° T, pH 4,0-4,5.
Ilpu pocre Ha nosepxmocTy e PABIX IUTATENBHBIX cpen Str. lactis obpasyer
MCIKHE KaIUICBUHBIE KOMOHUM, BETHYMHON 1-2 Mm; B TyOHHE Cpedbl KOJOHHUU
UMEIOT JIoN049k000pasuyto dopmy. KyaeTypsl MOTOYHOKHCIBIX CTPENITOKOKKOB
HPUIWT  MOJOKY YMCTBIH KHCJIOMOJIOYHBIH BKYyC U apoMar, KOHCUCTEHUS
Koowlaacs. [lunamuka pocra KuC10T000pa3zoBanusa Str.lactis: ¢ MEPBBIX XKE
14°0B 10C.IC BHECCHMS OAKTEPHIl B MOJOKE OBICTPO YBENMYMBAETCS KOMHUECTRO
KJETOR, 3aTCM TEeMIT Pa3sBUTHs HECKONBKO 3aMEMIAETCs M MOCe NOCTHKEHUS
MAKCHMAJIBHOIO  KOJIMYECTBA KJIETOK OTMEYAeTCS IOCTENEeHHOEe OTMUpaHUeE
Oaxrepui (Mo Bo3aeHcTBHEM PO YKTOB 00GMEHa - IIaBHBIM 00pa3oM MOIOYHOMN
KienoTsl). Honroe BeiMupanue knetox npu 30°C 06b1an0 HACTyIaeT 4epe3 5-7
AuzH. HauGonee OblcTpoe HapacTanme KHMCIOTHOCTH HAOMoaeTcss 8 IepRble
4achl. (JHO NpoO/10IKAETCA 10 CEETHIBAHMA MOJIOKa, KOTOpOE, KaK yxKe ObUTo
yka3aHo, 00b4HO HacTymaeT uepes 10-12 u. mocie BHECEHHUS KYIbTYphl (Npu
KUCTOTHOCTH  MoJoka okoao 60° T, eciM MOIoKo BBIJICPXKMBAETCS  TIpH
Texmepatype  30°C).  3atem HApACTaHUE KUCJIOTHOCTH 3aMeisieTcs U B
JarbHEHIIEM npexpataercs (okoio 120° T ) [2].
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Tepmoduibnbli cTpenTokokx (Str. thermophilus) _

Knetkn ero pacmomaraiores nenouxamu pasHod nnuHB. OgHAKO
TePMODUILHBI CTPENTOKOKK UME:T cBoM 0cobeHHoCTH. Ou Jyulle pa3BHUBaeTCs
NpH TOBBILIEHHOH Temnepartype. OTTHMaIbHAsS TEMIIEPATypa ero pa3BUTHS B
npenenax 40-43°C. [Ipu pocte na TBepAbIX MUTATENBHBIX cpemax oH obpasyer
OKPYTI0H  GOPMBI € 3EpHHUCTOM CTPYKTYPOH TIOBEPXHOCTHBIE KOJIOHHH WU
J10104K000pa3sHbIE, MHOTAA ¢ BBIOCTOM, IJTVOUHHBIE.

TepMoQunbHBIA  CTPENTOKOKK OTIMYaeTCs OT ME30MUIBHBIX  BHIOB
CHOCOOHOCTBIO COpaKUBATEL caxaposy, [IO3TOMY IpU BBIpALIUBAHUHU ITOCEBOB IS
BEIZC.ICHUA TEPMODUIBHBIX CTPEITOKOKKOB CIEIYET J06ABIATE €€ K MUTATENbHOM
cpeae. Ho npM uCHONB30BaHMM NUTATEILHBIX Cped U3 MOJIOKa Jo0OaBiIcHUE
CaXapo3bl M3MMINHE, TAK KaK 3TH CPE/ibl CONEPIXKAT JAKTO3Y.

* Ilpn ontumanenoit Temmeparype PasBUTHS TEPMOMUIBLHBIA CTPENTOKOKK
CBEPTLIBACT MOJIOKO 4vepe3 12-14 wu., ofpasyercs poOBHBIH, NMIOTHEI CI'yCTOK;
npeae/ibHas KUCI0THOCTL Monoka [10-115°T. BKyc u apoMar Monoka npHATHEIH,
KHYCIOMOIOUHBIN, KOHCHCTEHIIUS CMeTaHooOpazHas. KyneTyper TepmoduibHbx
CTPENTOKOKKOB LEJIECOODPA3HO JIPHMEHATh BMECTE C TaKUMH CHILHLIMHU
KICI0TO0OPA30BATEIAME, KAK TePVO(HIBHBIE MOJOUHOKHUCIIBIE NaNno4YKy; MpH
PTOM B 3HAYATEIHLHON CTETICHH CMsLIagTCst BKYC NpoayKra [1].

CnuBOUHEIH cTpenTOKOKK (Str. Cremoris)

Biunae uenouyek. OH Jydie paseuBaercs Ipu TemIepatype okono 25-30°C,
00pasyeT B MOIOKE POBHEIH, [IOTHBIA CI'YCTOK, KOTOPBIN IIpU pa30MBaHUU UMEET
CMETaHOOOPasHyt0 KOHCHCTeHUMIO, [IpenenbHasi KHCIOTHOCTS, obpazyemas Str.
cremoris B Momoke, 110-115°T. Bkyc m apomar 4MCTBIA, KHCIOMOJIOUHKIIA. llpn
NOHWAKEHHOI Temmepartype KynpTusuposanus (15-20°C) Str. cremoris obpazyer
[OBBILIEHHOE KOJIMYECTBO JIETYINX KHCIOT.

hopMa KCJIOHUWH MPH POCTe HA TBEPABIX MUTATETHHBIX cpenax CxojlHa ¢
PopMoit  konowmit  Str. lactis. Str. cremoris ominuaercs ot Str. lactis
HCCTIOCOOHOCTHID COPaXKMBATE MAIBTO3Y U ACKCTPHH [3].

Apomaroobpasyrotune GakTepun

ITO MOIOYHOKHCIIBIE CTPENTOKOKKH, 0GPasyIolie B MOIOKE H MONOYHBIX
HPOAYKTAX  IOBBICHHOE  KOJIMYECTBO  JIETYYHMX  KHCIOT (YKCYCHOH W
NPOIMOHOBOR) U apOMAaTHYECKUE BEIICCTBA, OCHOBHBIM W3 KOTOPBIX SBJISETCS
AMANETHIT. BONBIMHCTRBO 13 dTUX. HaKrepuii criocoOHbI cOpaXKUBATH JIUMOHHYIO
KHCIOTY, 34 4TO HMX HA3BIBAIOT UHTPOBUPYCAMH.  M3BECTHEI TP Buaa



.
apomaroodpasyiommx 6aktepuii: Str., citrovorus, Str. paracitrovorus u Str.

diacetilactis. Kaetku mx wmemsue, uem y Str. lactis, pacnonararorcs B BuUIE
OTACILHBIX KICTOK, NUIIOKOKKOB M LETIOYEK PA3THIHON JUIHHBL. ITpu pocre Ha
T3CPARIX THTATCIBHBIX cpenax Gaxrepiu o6pasyloT cxoaHble co Str. lactis u Str.
CYeMOris Kpyriisle, KAl IeBHHBIE, ¢ POBHBIM OYEPUCHHBIM KPaeM MOBEPXHOCTHBIE
KOJIOHHA, JIGN0IKO0OPA3HbIe C POBHEIV KpaeMm I TyOUHHEIE KOJIOHUHY.

OnrumansHas TEMIIEpaTypa pasBUTHA apoMaTooOpas3yIoLIMxX OaxTepuit 25-
30°C. Ipeneapnas kucnoraoers 80-100°T. Str. citrovorus cnabo pa3MHOXKAeTCs B
MOJIOKE M HE BBI3BIBAET €r0 CBEPTLIBAHHS, Str. paracitrovorus pazvHOXaeTcs
HECCKOJTLKO OBICTPEE M BBIZLIBACT CBEPThIBAHUE MOJIOKa 4Yepe3 2-3 pmusg. Str.
Diacetilactis - Haubosee SHCPTUYHBIH  KHCIIOTOOOpa3oBaTeh U3
apoMaToobpasywommx  Gaxrepui, CBCPTHIBAET MOJIOKO 4Yepe3 16-18 .
Asomartoobpasyiolue  GakTepuu YJIYyHUIAIOT BKYC M apoMaT MOJOYHBIX
IpORYKTOB [4].

Mo.1ouHOKHCIBIE MaNOYKN

MoIOUHOKKC IBIE TANOYKY MOKHO Pa3jieIMTh Ha JBE TPYIIIBL:

I rpynna - c6paxuBaromnme caxapa ¢ oOpa3OBaHUEM TIJIABHBIM obpazom
MOIOYHOH — KHCTOTBI  (rOMOGEPMEHTATHBHBIE  MOJOUHOKHCIILIC NaJ0YKH—
TEPMODAKTEPUH, CTPENTO Oaxrepun);

2 rpynna - cOpaxkuBaromme caxapa ¢ o0Opa3oBaHHEM MOJIOYHOMN KHCJIOTHI,
YKCYCHOA KHMCIIOTBI, CIHPTA W VIJIEKHCIOTO rasa (reTepodepMeHTaATHBHBIE
MCJIOHHOKHUCIIBIC NanoYKu-Oetabakrepun).

I rpymna - TepmoGaktepu. Tepmobakrepun  sBnsioTcss Hamboee
JHIPTMYHBIMHM  KUCIOTOOOpa3oBaTe siMi.  OnTUMaIbHAs TeMIeparypa ux
Pa3BUTHS HAXOIUTCS B Ipenenax 4()‘--450(3, IpU JTOIl TeMIepaType MOJOKO
CECPTRIBAETCSt yepe3 12 4. IlpemenesHas KHCIOTHOCTD MOJIOKA BBILLE, YEM Y
MOJIOYHOKUCIBIX. CTPENTOKOKKOB, OHa MoxeT nocturatsh 300° T, ugoraa u Beie.,

Krerkn  umeror  Bug  kpynusix (MHOrMa  3CPHMCTHIX) — mAJOYeK,
PACHO.[ArAIOUIMXCA B BUAE OIMHOUHBIX KIETOK WIM Lenodek. [loBepxHOCTHBIE
KO.IOHHM Ha TBEPIOH MUTATENLHOA cpeie JIOKOHOOOpasHble, DJIyOMHHBIC - B BUIE
KYCOYKOB  BaTel, nay4koB. Bxvc Mogoka, cKBamieHHOro TEPMOGUITEHEIMU
MOJOMHOKUCIBIM U MATIOYKAMH, YUCTBIH, KHCIIBII; CTYCTOK POBHBIN, MJIOTHAIA.

K tepmobakrepusm otHoCAT Oonrapckyro manouky - Lactobacterium
bulgaricum (Lactobacterium delbrueckii noasun  bulgaricus). Dtu Gaxrepun
00JITATHBIE  rOMOMEPMEHTATURHEIE nakTobakTepun. KieTkn mpenctaBusior
coCOM MalOuKM ¢ 3aKPYIVIEHHBIMH  KOHLAMI pasmepov  0,5-0,8*%2-9 mxm,
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OIMHOYHBIE WM COOpaHHBIE B KOPOTKHE WENOYKH. DTOT MUKPOOPTaHu3M

¢OpakuBaeT MEHbIIE CAXapOB, B MOMOKe IpOyLMpPYeT U3 JaKTo3bl D(+) naktaT u
eneranscaerun. Cnabplit poct HaGmogaeTes pu T<=Mnepa1ype rmke  10°C,
CONBUIMHCTBO IUTAMMOB CHOCOGH) K pocty mpu 50-55°C. Kucnorrocts B Monoke
rocturaer  200-300° T. Lactobacterium acidophilus - s Oakrepumn
TOMOGEPMEHTATHBHBIE NTAKTOOAMLTE. KieTku NPCACTaBIAAIOT cO00H Manouky c
3AKPYTJICHHBIMM - KOHIAMH, pazmepoM  0,6-0 ,9%1,5-6  MKwMm; BCTPEYAIOTCS OHU
DTACIILHO, [ONIAPHO M B BHJE KOPOTKUX LEHOYEK, KICTKH HEMOLBWXHBIE U
HECTIOPOOOpasyroILMe; BOIMOKHO, I PHKPEILTATECS K CTEHKE KUIIEYHHKA YeJI0BEKA
BAKHYK pONIb HIPAKOT OEJIKH KIETOYHOH CTeHKH MHUKpoopranusma [3].

M1t pocTa sToMy opranmzm Y HeoOX0amMb! pubohIaByH, NIaHTOTEHOBAS
(QOJIHEBAT KUCIOTHL U HHALWH, U He TpeDyeTcs APYruxX BUTAMHHOB rpynnel B.
Ipu 1e wnepd‘rvpe Hmwke 15°C POCT OTCYTCTBYET; OOJIBUIMHCTBO LITAMMOR pactet
pu 35-45°C, a ontumansaas kucnornoets (pH) mis pocta cocrapnser 5,5-6,0.

. Crpenro6akrepun. OOpasvior B MoJioke KOpPOTKHE WEMOYKH. ITO MeHee
aKTHBHASL  IPyrnna MONOYHOKUCHEIX  ITAJI0YeK. OnrumansHas TeMIlepaTypa
pasBuTHs okono 30°C, IPU STON TeMIIEPaTyPe OHM CKBAIIMBAIOT MOJIOKO yepes 2-
3 mmst. IlpenensHas KUCIOTHOCTS B MOJIOKe MoxeT mocturats 200°T, Crycrok
MOJIOKE DOBHBIH, NIOTHBIHA, BKYC YHCTHIH, KHCITBIA,

2 rpynma — berabakrepun. OOpa3yloT Ha TBEPIBIX MUTATENLHLIX cpeaax
KCJIOHHY, CXOMHBIC ¢ TEPMOMIILHEIME MOJOYHOKUCIIBIMU nanoukamu. Kierku
6131a6dmmp1m AOBOIBHO  KPYIHbIC, MHOTAA 3€PHUCTHIE. Ilpu pasButun nx B
MOIOKE KMCIOTHOCTE HU3kast 120-130° T u ono He CBECPTHIBACTCS, OJHAKO IpH
H00ABIEHHH  JAPOXIKEBOrO aBTONH3ATA pasBuTHe OerabakTepuil 3HAYMTETBHO
YCUIMBACTCH M KHUCIOTHOCTE TOBEIIAETCS no 150-160° T. [Ipu cobpaxuBanun
/IAXTOSLL,  IOMHMO  MOJIOYHOH  KHCJIOTBI, 06pasyerTcs Gosblioe KOJIMYECTRBO
JICTYHHX KUCNOT. berabakTepun cOpaknBaroT IIIOKO3Y, JTaKTO3Y, MaIbTO3y.[1].

1.2 KyspTuBUpOBanue Mukp OOPraHu3MOB

Iepuonnueckoe u nenpeprisroe KYJBTUBUPOBaHUE MUKPOOPTraHU3MOB

B Monouno# npombliuiennoc [POU3BOJICTBO 3aKBACOK M KMCIOMOJOYHBIX
IPOIYKTOB OCHOBAHO HA MCIIOIB30BAHUNA MHKPOOPTaHU3MOB, KyJIbTHEHPYEMbIX
aepaoaeckuM  mertogom. IIpoueccs KYJTbTUBUPOBAHUS  MOJIOYHOKHUCIIBIX
baxrepunii noxumMusIOTCT O6ITIM 3aKOHOMepHOCTAM pocta. Ilpu nepuojinueckom
KYLbTHBUPOBAHUM  MOJIOYHOKHCJIBIE Oakrepuu, Kak M mo6pie Opyrue
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MHUKPOOPTaHHU3MEI, BbIpAINBAKOT B 3dMKHYTOM obneme IATATE/ILHOMN CpEanl. ]_IpI/I

JTOM  IEHCTBYIOIIME HA KISTKY MHOrOYHC/ICHHEIE (baKTOpBEl  HempephIBHO
VICHSIOTCA 110 XOIy  pa3sBUTHS  KyJAbTYphl. Brauane MHUKDPOOPTaHM3MbI
PASMHOXKAIOTCsL B YCIIOBUSAX M30BITKA IMUTATEIBHEIX BCIUECTB, KOTOPBIE BO BPeMS
X MHTCHCHBHOTO POCTa MOCTENEHHO HCIOJB3YIOTCH. ‘OJIHOBpeMeHHO C OTUM B
COoelle  HaKATLIMBAIOTCS Ipoxyktel  0bMeHa. OHH  TOPMO3AT HEATEIBLOCTE
(bepMEHTOB, yuacTBYIOIIUX B crHTe3s KOMITOHEHTOR KJIeToK. B cooTsercTBUU €
HETIPEPLIBHO HPOUCXONAIUMMHA B Cpejle  M3MEHEHHSIMU KyJbTypa cama
TIETCPIEBACT DA 3aKOHOMEPHBIX MOP(OIOro-OHOXUMHIECKHX U3MeHeHun. Tak,
K.IeTKH, 0Opa3oBaBiunecs B Hauaje KyJIbTUBUPOBAHUS, OTIMYAIOTCH OT KIETOK,
BLIPOCIIMX TO3AHEE. JTO BedeT K reTepOreHHOCTH KYJIBTYpBI, MEHSIONIEcs u
pasBHBatOWENCA BO BpeMetn. Jlucrponopuus MEXIY CTaTHYECKMM XapakTepoM
CPeABl M JIMHAMUYECKHM  XapaKTepoM  pocra KyJIbTYpBI B  Mpoliecce
NEPAOIMUCCKOTO KyIbTUBUPOBAHUS! BBIPAKACTCS KIIACCHUECKOI KPUBOH pocTa, Ha
KOTOPOH pasiuyaloT psg OTHeTbHEX (has, mocrenenHo mepexoaAmIX O/lHa B
apyryw (puc. 1) [6].

Kp:wsa:ai pocTa nomny.asamnyu JKH3HECITOCOOHBIX MHUKPOOpPTraHU3MOB

Craumonapian
Gaza
5 / T \\

3 /i Nor-hasa \\

Gasa
g ! (pasa e
Eé TOHSHUMANHHI

& |Nargasa J/ pocra) \#

Bpews ———

PUCYHOX 1
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Ha 5Toil KpuBO#H MOMHO BBLIETHTE YECTRIPE yYacTKa:

* Jar-dasza, KoTopas CHeAyeT cpasy HOC/Ie 3aKBAlIHBAHUS (MHOKYIsIM 1)
MOJIOKA:  3dllepKKa  aKTHBHOCTH  OakTepuil BO3MOXHA W3-332  ajanTanuu
MAKPOOPraHU3MOB K HOBOH cpefe;

o Jor-Gasa (asa SKCIOHEH [UATLHOTO pocTa), BO BpeMs KOTOpOHl KIIETKH
ACMOHETPUPYIOT  MaKCHMAJIbHYK) aKTHBHOCTb, TO €CTh MHHHUMAIBHOE BpPEMS
B(DClip()lilﬁiiBO,llCTE'.a KaKIOA MOMyNAUMH KI€TOK HPU HATUYMK  ONTUMATIBHBIX
YCI0BUE (MHTATETBHBIX BEIECTB U HEOOXOIUMOM TEMIIEPATYPHI);

¢ CTalluOHapHas ¢asa - B ONpPEleNeHHON TOYKe  KONMYECTRO
KMSHECTIOCOOHEIX  KII€TOK  CTAHOBUTCS  MOCTOSHHBIM — M3-33 HEA0CTaTKa
THTATCASHBIX  BEIECTB M HAKOIUICHWS MeTaboNUTOB (HanpuMep, MONOYHOMN
KVCIIOThl B MONOKE); MPOLECChl OTMUPAHUS CTAPBIX KIETOK 1 BOCIIPOM3BOJICTBRA
HCBBIX HAXOLATCA B PABHOBECHU;

® daza rubeIM - KONMYESCTBO JKU3HECHIOCOOHBIX KIETOK HayuHaeT
YMEHBUIATBCSA (TJIaBHBIM 00pazoM u3-3a HEOJIaroNpUATHBIX YCIOBHH IS KX
pocra).

. B ycnoBusx nepmonudeckoro KYJIbTHBUPOBAHUS POCT MUKPOOPTAHU3MOB C
MAaKCUMaIbHON yIeTIbHON CKOPOCTEO NMPOAG/DKAETCS OYEHb OTPaHUYEHHOE BpeMs
M 3aME.LIACTCA, KOrla KOHUCHTpalus cyOcTpaTa yMmMeHblIaeTcs, a coJiep:KaHue
HHIHOMPYIOUNX MPOIYKTOB 0OGMEHA BO3pAcTaeT. B oTiIHYMe OT IIEPUOIMUECKOT O
KYIBTHBUPOBAHUA IPU HENPEPBIBHOM NPOLECCe KOHUEHTPALMM ITUTATENbHBIX
BEIICCTB ¥ NPOJYKTOB OOMEHA T101,1€P:KUBAIOT HA 3a1aHHOM YPOBHE, Onarozaps
HCMY MOTKHO PETyJIMpOBaTh KOHLCHTPALUIO MUKPOOPTraHU3MOB [7].

[Ipoueccr HenpepriBHOTO Ky IbTHBUPDOBAHUS MHUKPOOPraHU3MOB eSS TCS
O NPUHOMIY  yOpaBlIeHUs HA [BAa TUOA — XEeMOCTATHYCCKUH U
TYPOUIOCTATHUECKHUIA,

[lpu xemocratmueckoM KyJbTHBUpOBAHHU YACJIbHAsg CKOPOCTh pOCTa
MUKPOOPraHn3MoB B KYJIbTUBATOPE  YCTAHABIMBACTCS  aBTOMATHYECKIM
PEryInpoOBaHMEM  CKOPOCTH  pa3daBleHH#, T.e. cTabuimzaiueit pacxona
muTaTeLHON cpelbl. IIpu 3ToM C¢KopocTs pasbaBieHUs paccyuTaHa Ha 3apaHee
OHPEACICHHYXO BCTMYUHY, 1 MUKPOOPIaHU3Mbl «CAMHU BRIOHPAIOT» HEOOXOAHNMYIO
KOHLEHTPALMIO B COOTBETCTBMM C UX CBOWCTBAMMU B 3THX YCJIOBHAX. [Iponcxour
ABTOMATHYECKOC DPETYJIMPOBAaHUE IUIOTHOCTH MONYIALMH B 3aBUCUMOCTH OT
(baKkTOPOB, IMMUTHPYIOIUX POCT MEKPOOPraHu3MOB.

[Tp1 TypOr10cTaTHYECKOM Ky/TbTHUBUPOBAHUU YACJIbHAS CKOPOCThH POCTA B

KyJIbTUBATOpE PEryjMpyeTcs ITYTEM dBTOMATHYECKOI'O peryiaipoBanusa
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KOHLCHTPALMK OuoMacchl. BTD, B HaCTHOCTHU, ITO3BOJISIET HOAAECPKUBATH pOCT

MUKPOOHOH MOMYJSIMKA B 3KCOOHEHIHATLHOM (aze ¢ MakcUMabHOA yaenbHOM|
CKOPOCTBIO POCTA.

Henpeprisroe KYJIETUBUPOBAHAE ~ MOJIOYHOKMCIIBIX  GaKTepHid npu
NPOU3BOJICTBE  OAKTEPUANBHOI( KOHIICHTpaTa, HNPUTOTOBIIEHUM 3aKBACKHU W
BBIPaDOTKE KHCIOMOTIOYHBIX IPOLYKTOB HMEET OoJIbliioe NPEUMYMECTBO 110
CIABHEHHIO ¢ uepuoigmyeckuM. OHO II03BOJAET MAKCHMAILHO UCIOJB30BATE
CTOCODHOCTE  MOJIOYHOKHMCIIBIX OakTepuil  MHTeHCUBHO Pa3MHOXAaThCH,
JHAYMTEIBHO  YBEITWYHBATH  CheM NPpOAyKOUM ¢ oOopyaoBaHusS u
[[O0M3BOACTBEHHBIX TLIOLLA,ICH, ABTOMATH3MPOBATh MPOLECC ITPOM3BOACTBA U
¥-TYHILATH Ka4eCTBO NPOMYKINK [6].

XapaKTepUCTUKA MHUKPOOPIAHHIMOB U OCOOCHHOCTH HX mo,160pa s
HEPHOAMHEECKOTO U HEMIPEPBIBHOTO KY.IbTHBHPOBAHUS

BaxHeIM 10Ka3aTeem MHMKPOOPraHM3MOB 3aKBACOK M KUCIOMOJIOYHEIX
TPOAYKTOB ABIAETCA YPOKAKHOCTE HAKTEPHANBLHBIX KIETOK. ITOT 10Kazare:1p
UIPacT OpeICIAIOLIYIO POJIb P ITPOU3BOICTRE OaKTepuasbHBIX KOHIIEHTPATOB.
J.11 npoussoncrea OaKTepuaabHEIX KOHLIEHTPATOB OTOUPAIOT BBICOKOYpPOXKaiiHEIE
KYJIBTYPBL  MOJIOYHOKMCLIX  OakTepuil.  VpokaitHocTs KyneTyp Str.lactis Ha
OCeBKUPEHHOM MOTOKe qepes 16 u. nepuognyeckoro KyJIbTUBUpOBaHust mpu 2.5°C
cocras:ter (16-18)*10% kierox B | MJI, 4 Ha CBIBOPOTOYHO# Cpejie, HCOb3yeMo
T ¥ NPOU3BOACTBE DAKTEPHAIILHOTO KOH ieHTpara, - (10-11)*10° knerox B 1 M,
Cpemn xynstyp Str.lactis Ber PEHAKITCA ITAMMBI C TOMOT€HHOH U reTepOreHHON

CEOYKIYpamn - nonynsumit - knerck.  KyasTypsl,  o6nasarorme TOMOTE€HHOM
CTOYKTYPOH, ABMAIOTCH HanbONSE YCTOWUMBBIMM K CE30HHBIM U3MEHEHHUSIM
Kd1€CTBa MO/MOKA M UEHHBIM JUIsl IIPOM3BOICTBA. Takue KyJTbTYypel — Haubdolee
KU3HECTOCOOHB! B HPOLECCE HEMPEepPBIBHOIO KyJbTUBUPOBAHUS, NPH KOTOPOM
HPOUCXOMHUT ABTOCCIICKIMS KICTOK B KyJIbType. B 3aKBacKy BKIIOYAIOT IITaMMEI,
HC M3MEHAIONINE aKTUBHOCTE KUCIIOTOOGPA30BAHKS UM CIIOCOGHDIE €e ITOBILATE
P COBMECTHOM KYJIBTUBUPOBAHUY, YTO YKa3bIBAET HA COYETAEMOCTD IIITAMMOBR.

ITpu  npoussoxpctre OaKTepUAILHOTO KOHLICHTpATa, [PUIOTOBIEHUU
3aKBACOK 1711 KHCIIOMOJIOYHBIX TIPOIYKTOB NEPUOAHUECKHM CIIOCOBOM LIMPOKOE
HPAMCHEHNE MMCIOT MHOTOIITaMMOBBIE 3aKBackH [8].

lpu nondope mukpopnops: mis HEOPEPBIBHOT'O KYJIbTUBUPOBAHUS OOJIbILHOE
SHEHCHHE NMECT yNCTbHAs CKOPOCTh POCTA IITAMMOB, BXOJIALINX B KoMOUHaIMIo.
MIrammbl - 7OMTKHEBL MHUHUMAJIBHO  OTIMYATLCS JAPYI OT Apyra 1Mo yaelbHOM
CKCPOCTH POCTA; MPU MPOI0JBKHTELHOCTH HETIPEPBIBHOTO MpoLecca 10 CyTOK
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AOUYCKARTCS PA3HOCTH B 3HAYCHWAX V/ICITHHBIX CKOpOCTEH pOCTa MITAMMOB He
bonee 20%. CocTanss 3aKBACKY U1 HEMIPEPBIBHOIO Criocoba KYJIbTUBUPOBAHMS,
HYXHO 00s1ee ¢TPOro oTéHpaTE mMTaMMB! 110 OTHOLICHUIO K BUPYJIEHTHOMY (hary,
1M I IEPUOTMYECKOM C110c06¢ KyIBbTHBHPOBAHKMA. JTO MOIOXKEHIIE BbLI3BaHO
TeM, HMTO 1P KYJIbTUBHPOBAHMY Me3OMUIEHBIX MOTOYHOKUCIILIX CTPENTOKOKKOB
HALKE Ha CTCPUIM30BAHHOM MOJSIOKE Hal.IF0JAUCh YacThie Clly4au SIBJIEHUS
OakTeprodarmi.  OBBACHIETCH 5TO  H3MEHEHHEM B NONYJISIUY  KyJBTYp
M230(DMIBHBIX MOJIOYHOKHCIIBIX CTPENTOKOKKOB COOTHOLICHHUS
(ArOPe3UCTEHTHRIX N (harouyBCTBUTENBHBIX KIETOK B CTOPOHY YBEJIHYCHUS
nocneinmx.  Takum  obpasom, mipu 0TOOpe  mTaMMOB ME30(UIIEHEIX
MOJIOUHOKHMCIBIX  CTPENTOKOKKOB ISl HEIPEPLIBHOIO  KyJIbTUBUPOBAHUS
HEOOXOLMMO YUUTHIBATE CTPYKTYPY HX NONYNSUNH, YAEIbHYIO CKOPOCTh POCTa,
CCHETACMOCTh INTAMMOE M HCIIO.IE30BATE J1 HENPEPLIBHOIO KYJILTUBUPOBAHMS
Hembonee NpocTele KOMGHHAIMH (3aKBacku), cocTosmme M3 OAHOTO mITAMMA
Kaxnoro snaa [9].

IuraTensisie cpensr 11a KyJI5THBHPOBAHUSA MUKPOOPTIAHU3MOB

MHTencuBHOCTSE  pocta  Kkiertok  u OMOXMMUYECKas  aKTHBHOCTH
MCIIOUHOKHCIIBIN. OaKTEpUit BO MHOTOM OIpeesioTes MHTATEILHOMN LEHHOCTBIO
cpenbl. Mo.tounokucsle 6axtepnu  06nanaoT OTPaHUYCHHON CHOCOOHOCTBIO
CHATE3d MHOTMX OMOJNOTMYECKH BAKHBIX COETMHEHUH. DTo ONnpenenser ux
BEICOKYIO  TpeOOBAaTeNbHOCTE K IIUTATEIbHLIM BewmecTsaM. llpu  passuruu
MOTOYHOKHUCTBIX OaKTepUH B MOJNIOKE WM CBIBOPOTOYHOH cpeie OCHOBHBIM
HCTOUHHKOM SHEPrMM I HAX ABJISeTCS NaKTO3a, pacllemsemas JaHHBIMU
M]/IKpO(Z)][]‘I“aH'HIiMiiMH Imoja BL@ﬁCTBHC]V[ (1)(3:[)MGHTEI JIAKTO3bI Ha IIIOKO3Yy U T AJIaKTO3Yy,
KOOPBIE 3aTeM COPaXXHBAKOTCA [(0 MOJIOYHON KUCIOTEL st HopmansHOTO pocta
M Pa3BUTHSL 3TUX  MHKPOOPTaHU3MOB HEOOXOAMMBI TAKKE cyOcTpaTsl  co
CHOXKHBIMA ~ OpPIraHUYECKUMU  opMamMu  a3oTa: HOJOOpaHHBEIMH  CMECSIMM
AMMHOKHCIIOT, (DEPMEHTATUBHBIMU MIIH KUCIOTHBIMU TUIIPOU3aTaMH OENIKOB 1
ap. [10].

CTHMYIAIIS POCTAa MOTOYHOKUCITBIX OakTepuii npu oboramenuu CpesI
Pa3INYHbIMU eCTEeCTBEHHBIMU I[CIGELELKaMI/I, TaKHMH, Kak z(poxoxeBoﬁ ABTOJIM3AaT,
APCHKIKCBON IKCTPAKT, SKCTPAKTHI 110, 1KEIY I0YHOH XKeJIe3bl, IeYeHU, 00 bACHSICTCS
IMOBBINICHUE COICPXKAHUA B cpelie aMHHO']?(I/ICHOT, INYPHHOBEIX U HNUPUMHUIWNHOBBIX,
COCIMHCHUH, BUTAMMHOB M JIPYIUX COEXMHEHMU. Mosounokucise Gakrepuu
KYNPTUBMPYIOT — HAa  pasiuyHbIX  IHTATeIbHBIX cpenax.  [lpumeHeHue
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IIDIICHMHTETUYECKUX — IUTATENBHBIX  CpPejl, COCTOSINMX M3 CTaHIAPTHBIX
KOMIOOHCHTOB,  MO3BOJIACT TIO.TYYWTh BEICOKMM ypoxail KJIETOK, HO ux
[[IOMBILITICHHOR IPUMEHEHME 0YeHE JIoporo. bonee AeleBbIMU SBIISIOTCS cpensl,
CONCPIKAILNE B KAYECTBE OCHOBLI 00E3KHPEHHOE MOJIOKO WM CBIBOPOTKY. B
TdKAX - Cpelax — MMEKTCH  He0OXOAMMBIE IS HOPMAIBLHOrO pasBUTUSA
MUAKpPOOPIraHU3MOB NUTATEIBHBIE BEIIECTBA U UX JIETKO MOKHO MOIUDHIIUPOBATE.
OdHako npuMeHeHHe 06e3:KUPSHHOTO MOJOKA HMEeT pAa HEOdoCTaTKoB. B Hem
MANo HEOGJIKOBOTO a30Ta, M TIO3TOMY a30T, HEOGX0 MBI AJI1 pa3BUTHUS KYJIETYD,
NOMYHAIOT — MyTeM  MNPEeIBAPUTENLHOrO TUAPONN3a  OGEBKUPEHHOrO MOIOKA
(epMEHTAMU HIT 32 CUET pasIokeHrs GelKOB NPOTCOUTHYECKUMU PEPMEHTAMU
MOTOYHOKHCITBIX Oaxrepuii. [lpumenenne 00€3XKUPEHHOr0  MOJIOKA npu
NMPOU3BOACTBE  OAKTEPHATLHOTO — KOHIEHTPATa  OCNOKHEHO TEM,  YTO
oCpasylomuiics 1pv CKBAIIMBAHUH MOJOKA OCNKOBBIM  CryCTOK  MewiaeT
spdexTHBHOMY oTaeneHuMI0 Kietok. UToGel Genkm MOJIOKa He OCaXKJaluCh C
KICTKAMH  MOJIOYHOKMCIEIX OAaKTEepHH, MOJOKO MNepesl OTHeNeHHEM KIETOK
HEHTPANU3YIOT 1 10GABJISIOT UV OHHOKHCIBIH HaTpui. OaHAKO Takoi ImpueM He
AACT  BOSMOJKHOCTH  IOJIHOCTBIO  OCBOOOIMTH MHUKPOGHYIO Maccy oT OesKoB
mMostoka [11].
CYIIECTBEHHBIM HEINOCTATKOM MHUTATEIBHBIX CPEICTB, COCTaBJISHHEIX Ha
OCHOBE O0EIKMPEHHOrO MOJIOKA, SBILETCS TO, Y4TO B 5TOM claydae u3-3a
HEIPOSPATHOCTI CPEABI HEMB3S MPUMEHATh METOIBl KOHTPOJIS KOHIEHTpaLNH
MVKPOOPranM3MOB, OCHOBAHHbIE Ha ONTHYECKUX CBOMCTBAX KyJILTypa.IbHOM
KUIIKOCTH. Kpovie Toro, He BCe BUIBI M IIITAMMBI MOJTOYHOKHCITRIX OakTepmnii
MOTYT Pa3BUBATLCS B 00€3:KUPEHHOM MOJIOKE JOCTATOYHO HHTEHCHBHO [12].
[lepcriekTHBHOM OCHOBON Cpelbl IS  HAKOILICHUS MOJIOUHOKMCIIBIX
OaxTepHit NP IMPOU3BOACTBE OaKkTepHaTbHBIX KOHIEHTPATOB SBJISETCS MOJI0YHAS
CEIBOPOTKA. bHONOruyeckas HEHHOMTH MOJOYHOM CBIBOPOTKH 00YCJIOBJIE€HA TeEM,
HI0 B Hee MepeXOaUT OKONTO 55% CyXWMX BELIECTB, B YaCTHOCTH HEOEIKOBBIE
A30THCTBIC  COCIMHEHMS, YIJICBOMbL, MHHEPAJbHBIE COJIM, BUTAMMHLL. Ilepen
UCITONL30BAHUEM CBIBOPOTKHM M HAKOIJIEHUS MOJOYHOKUCIIEIX OakTepuii ee
OCBETIAIOT, OCBOOOXKIas OT OGonplucit yacTH CBIBODOTOYHBIX OeyikoB. 3atem,
4TOQBI MOBBICHTE BBIXOA MHKPOGHON Macchpl, ee 00OralarT CTHMY.ISTOPaMH
pocra u OydepHasiMu consimu. B kauecTse CTUMYJISITOPa POCTa HMCHOJIL3YIOT
KYEYPY3HBIA 9KCTpakT. OH COHEPXHT a30THCTHIC BEILICCTBA (TIOJMIEITH,IbI,
AMHHOKHCIIOTEI), BHTAMMHBI Tpynrsl B (pnbodaaBuH, naHTOTEHOBAd KHCJI0Ta,
MUPUAOKCHH) U MUHEPATBLHEIE BElleCTRA (xanui, xene3o0, Maruui, docdop)[13].
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MsBectho, uto s mopManbroro pOCTa MUKPOOPTaHU3MOB HEOOXOMMMbI

MHOTUE SICMEHTBI MUHEPANBHOTO IHTaHus. Tak, HaIHUMe B MUTATETLHOMN cpege
HOHOB Mr®, K7, Mg*, Fe®, zn*' YBEIMYUBACT  ypOXKAUHOCTL M1
KACTOTOODpA3OBaHUE PAla MOJICUHOKMUCTBIX Oakrepmit. U3 Beex THX smeMeHTOB
0cob0e 3HaYEHHME WMeeT Mapraseil, CTUMYIHPYIOIIUNA pPOCT MOJOYHOKHCITLIX
Cakrepuil.  BiaronpuatHoe Bamgmme na POCT  MO.TOYHOKUC/IBIX  OakTepuii
CIKA3BIBAIOT TAKXKE 100aBJIEHHBIE B CHIBOPOTKY OydepHrie conm (HaTpuesas comp
ITMMOHHOH, (hochopHON M ykeycHoil KHCII0T). OIHMM M3 TJIaBHBIX YCIIOBUH
HCHIPEPEIBHOTO  KyJTLTUBUPOBAEMS  SIBIIETCS  CTEPHIIBHOCTD cpeael.  Ilpwm
NIPOU3BCIACTES  KMCIOMOJIOYHBIX [TPONYKTOB HEIIPEPBIBHBIM  CITOCOOOM  PO.Ib
MOCTOPOHHEH MUKPOMIIOPB! BO3pacTaer. HenpepsiBHO nocrynas B KyJIbTUBATOP,
HOCTOPOHHUE MUKPOOPTaHU3MBI KiaK OBl CO3MAIOT MOCTOSHHOE UHQUIIMPOBaHNe
npouecca. PesyIbTaThl MUKPOGKOIOIHYECKUX UCCJIIEIOBAaHUN TMOICKEAILIEHHOIO
MOJIOKa HEUPEPLIBHBIM CIIOCODOM IOKa3aIM, uTo XapaKkTep B3aUMOOTHOILLEHUS
MOJOYHOKMC.IBIX - CTPEHTOKOKKOB U TIOCTOPOHHEH MHUKpPODJIOpbI BO MHOTOM
34BHCHT OT 3aJlAHHBIX NApaMeTpoB npouecca. Eeu COOMIONAeTCs paBEeHCTRO
CKOPOCTH  POCTA MOJOYHOKKCIEIX CTPENTOKOKKOB W CKODOCTH pa3zdaBiieHus
MCJIOKa B Ky.IbTHBAaTOpe, TO B 9TOM ciydae Beerda YCTaHaBIMBACTCS
AMHAMUHECKOE  PAaBHOBECHE MEX,1yY MOJOYHOKUCIBIMU CTPEITOKOKKAMHU U
TOCTOPOHHHMHI MUKPOOPTAHU3MAaMM. DTH KCCIIEN0BAHUS MOKA3ATH BO3VOKHOCTE
[IPUTOTOBICHUA  KUCTOMOJIOYHBIX [POLYKTOR HENPEPBIBHBIM  cI0ocOOOM  Ha
TACTEPUIOBAHHOM Mooke [11].

I.3. OCHOEBI TEXHONOT U TIPUTOTORICHUS KMCTIOMOJIOYHBIX [TPOTYKTOB

Ho cranmapram coepemernioir NPOMBIIITIEHHOW TEXHONOTUH II0JTy4eHUe
KHCIIOMOJIOYHBIX  NPOJAVKTOB  —  3TO NO-TIIPEXKHEMY  CHIOXKHBIH  IIpolecc,
COUETAIOIUMI HAYKy M UCKYCCTBO. KHCIOMOJIOYHELE OPOJYKTE! BBIPpAOATHIBAIOT
Iy-eM  CKBallMBaHHUA  [OATOTCBIEHHONO  HOPMATH30BAHHOIO  MONOKA c
HOCACAVIONIUM  OXJIAX/ICHUEM, A IS HEKOTOPBIX HAITUTKOB U CO3pEBAHHEM
HOJIYHCHHOro erycTka. TeXHOIOT| KMCIIOMOTOYHBIX HAMUTKOR Pa3IMYHBIX BHJI0B
ODTJMYacTCI B IIEPBYKO 0Yepeas COCTABOM BHOCHMOIL 3aKBAacKH, KOTOpas
obecrieynBaer B NPOAYKTE HeoOXCIUMble BKYC, 3amax MU KOHCUCTeHUIO. B
3ABUCUMOCTH  OT  NPUMEHSEMON  3aKBACKU YCTaHaBJIMBAIOT  Pa3NUYHYIO
TEMICPATYpy CKBALIMBAHUA HOPMATM30BAHHOIO MOJOKA. Tennosas odpaGoTka
MOJIOKd Hepe] CKBAalIMBAHMEM JJII OTACILHBIX HAIUTKOR obecrieyuBaeT ux
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XdpaKTCpHbIC ()C()6CHHO'CTI/I, a TaKxe sl YBCIIHUCHUA KOHHCHTpaHI/II/I CYXHUX

FCHISCTB B MOJIOYHOM OCHOBe [14].

[To coBpemeHHBIM NpEICTABICHUAM, Ha3HAYEHUE TEILIOBOM oOpaborku
MOJIOKa TIpU  TPOHM3BOJCTBE KHCIIOMOJIOYHEIX INPOAYKTOB 3aKJIIOYaeTCs B
CICOVIOWEM:

® paipyuleHHe W/MIM yIajleHHe NaTOTeHHBIX U APYTUX HEXEJATEIbHBIX

MHKDPOOPraHHU3MOB;

¢ CO3laHMe  YCIOBUH, OIAronpuATHBIX JIs Pa3BUTUS  MHKPO).I0PBI

3aKBaCKHU;

¢ HU3MEHEHME (DUBHMKO-XHUMUIECKHX CBOMCTR COCTaBIAIOIIMX MOJIOKa,

BIIMAOIIUX HA KAYECTBO KUC.IOMOIOUHBIX MPOLYKTOB.

Terioass  o6pabotka  mosoka ABJICTCA  OJHOM M3 HauboJee
PACIPOCTPAHEHHBIX OMepanuii B [POMBIIIEHHOM [IPOU3BOJICTBE PA3IUYUHBIX
MOJIOHUHBIX  ponyKToB. [IpuMmensemeie coueTanms TEMIIEPATYPhl U BPEMEHH
BeppHpyeted o1 65°C, B Tedenue HECKOMIBKEX ceKyHa, 10 150°C.

Termnosyrw  06paboTky mo10Ka HIPA  TIPOM3BOJCTBE  KHCJIOMOJIOYHBIX
HAIMHTKOB  MOKHO  MPOBOAUTDH . [PH  Pa3TUYHBIX pexnMax. Beibop pexuma
TEIUIOBOH 00PabOTKM OCHOBLIBAETCH Ha psane (haKTopos, HO eciu NPENI0T0KUTE,
410 IPOU3BOICTBCHHBIE OrPAHHUCHHSI OTCYTCTBYIOT, TO IEPEYUCIEHHBIE BhILIC
COOOPaKEHHI OKAXKYTCS OCHOBHBIMU. TeroBas o6paborka mosoka npu 85-95°C
ADCTATOYHA JUTA YHUUTOXKEHUS OOTLIIMHCTBA, €C/TH He BCex BETETATUBHAIX KJIETOK
MHKPOOPIraHH3MOB, IPUCY TCTBYIOLIAX B CHIPOM MOJIOKE [15]. Harpeanue mosioka
MCAET NPUBECTH K BRICBOOOXKAEHN:0 HEKOTOPBIX BCUIECTB, CTUMYJIUPYIOLUX MU
HHTHOUPYIOIUMX aKTMBHOCTB MONOYHEX 3aKBacok. B Hay4YHBIX paboTax OMUCAHEI
CIIZIYIOLINE SIBJIEHUS

1.~ cTumyupoBanue passiTHA MHKPO(QIIOPEl 3aKBaCKH B MOJIOKeE npu
TeIoB0OH o0patoTke ero B unTepease ot 62°C ¢ BeIIepxKoit 30 mun. mo 72'C ¢
BEIIIEpKKON 40 MuH.

2. MHrUOUPOBAHUE PA3BUTHSI MUKPO]IOPBI 3aKBACKH NIPU HAIPEBE MOTOKA B
amanazone ot 72°C ¢ BBLIEPEKOH 45 mun 1082°C ¢ BbIACPKKONA 10-120 Mun mamn

3. CTUMYJIIPOBAHME DAa3BUTHA 33aKBACOUHOI MHKpO(IOpPEl B MOIIOKe,
HMOABEPTHYTOM Ten1oBoii o6pabotke npu 90°C B Teuenme 60-180 MHH U 1ipu
aBTOKNaBuposanuu (120°C, 15-30 mu H).

SIBHBII 1HKn «CTUMYJIUPOBAHME - UHrUOMpOBaHVE - CTUMYJIUpOBaHUE -
MHTHONPOBAHUEY UMEET MecTo ECICACTBAC M3MEHEHUH O€NKOB CHIBOPOTKH M
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MOMKET OBITh CMOJEIMPOBAH N0OABICHEEM ACHATYPUPOBAHHBIX CHIBOPOTOUHBIX

Cenkos.

OBy B mpousBojicTBE  Beex KHCJIOMOJIOYHBIX HAIUTKOB SBJIAETCS
CKBalllHBaHHE HOATOTOBJICHHOIO MOJIOKA 3aKBaCKaMUu H HpI/I HeO6XOI[]/IMOCTI/I
cospepanne. Cnenuuka mpou3BoACTRA OTICJIBHBIX TIPOJYKTOB pasjinyaercs
ML TEMOEPATYPHBIMH  PEXKMMAMH  HEKOTOPBIX OTIepalrii, MpPUMEHEHUEM
#1KBACOK pA3HCOTI0 COCTaBA U BHECEHHUEM HATIOJHUTENIECH [2].

(Coco6bl MPOM3BOACTBA KHCIOMOIOYHEBIX IIPOJYKTOB

I 1pon3BO,ICTBO  KHCIOMOIOTHEIX TIPOZIYKTOB  OCYIICCTBIAETCS  ABYMS
CII0COOaMHU - TEPMOCTATHBIM U Pe3€pBYapHBIM. JTU N1Ba crocoba MMEIoT pan
OOLIUX  TEXHONOTHYECKHX onepauyi. OcobeHHOCTH pe3epByapHOro criocoda
34KIOMACTCS B TOM, 4YTO TIPOLECC CKBAIIWBAHMS MOJIOKa, CO3peBaHUe u
OIAKIACHHS B PEe3epByapax 0O0JILHION eMKOCTH M HA PO3IMB B HACOBOIHYIO Tapy
DOCTYNIACT TOTOBBLIK OXJIAXIEHHEIH TIPOJIYKT. IIpu TepmocratHOM crnocoGe
33KBALICHHOE MOJIOKO CHAaYala pas;IMBaeTCs B (hacoBouHyO Tapy, a manpHeH i
MPOUCCC  CKBAIUMBAHUA, CO3pEEAHNs OCYINECTBISETCS B HTOH Ko Tape B
T-pMOCTaTax, a 3aTeM B xnajnocrarax [16].

HoaroroBka ceipes. s [IPOU3BOJICTBA KMCIOMOJOYHBIX ITPOAYKTOB
UCTIONE3YETCA MOJIOKO 1 copTa, ¢ KMCIOTHORTBIO He Bbiime 20° T, o peykrasHoit
mpode ~ He HIbKke 1-ro Kjacca M Mo MeXaHHYecKoi 3arpsI3HEHHOCTH - HE HUXKe
MZPBOH TPyl MoKeT GBITh HCMOIB3OBAHO YACTHYHO WUIH  TOJHOCTEIO
BOCCTAHOBIEHHOE MOJIOKO M3 LENBHONO MOJIOKA PACIBITUTENBHON  CyIIKH
BLICOKOM pacTBOPUMOCTH.

IIpy BBIpAGOTKE AMETHUCCKMX KHCTOMONOYHBIX IPOAYKTOB 00paIiaioT
0co00e BHHMaHHe Ha OaKTepuaTsHyl0 O0GCEMEHEHHOCTE HMCXOIHOIC MOJIOKA,
FI()LKOJH)KV KOJMYECTBEHHBIH U Ka9eCTBEHHBLIM COCTAB OCTATOYHOM MHUKPOGIOPHI
HOSIE MacTepUAlMn MOKET B TEPMOCTATHBIX YCIOBHAX BEICHHS mpouecca
CEBAMIMBAHHS MOJIOKA CYILIECTBEHEO CKa3bIBAeTCS Ha COIEPXKAHUU B TPOLYKTE
NOZTOPOHHENH MUKPOQIIOPBI, CHIK A TEM CAMBIM €0 AUCTHYECKHE CBOMCTBa [2].

Hopmanuzaimms monoka o Kupy.  Jlns GonblIMHCTBA AMETHYECKUX
KHCIOMOJIOHHEIX HPOIYKTOB COLEPIKAHUE SKMPA B HUX JOJDKHO OBITh He MeHee
3,2%, ;14 Horypra 6%. Pacuet NOTPeOHOro s HOpManU3aun 00€3KHUPEHHOTO
MO.IOKa WM CIIMBOK BEllyT MO popmyTav MarepuanbHoro Oananca, eciu
AOPMA/IM3AIMA - OCYMIECTB.IETCS. 1TyTEM CMEIIMBAHMSA 1LeNbHOTO  MONOKA c
O0EBKMPCHHBIM MITH CO CIIUBKAMHU [17].
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TennoBas  o6paborka. Ilacrepuzammro  momoka, g Beex

KUCJIOMOJIOHHBIX NTPOJYKTOB, 32 VCKIHYEHUEM PSIKEHKH U BapeHua, MPOEOJAT
npu temmeparype 85-87°C ¢ Brize PKKO# B Tedenue 5-10 Mun unn npu 90-92°C ¢
BSIIEPAKON 2-3 MUR; 18 psukerku- mpu 95°C ¢ C BBIIEPIKKOH 2 4 1 BapeHLa- MK
120° C ¢ BLAEP:KKOI 20 MUH, |

I"'omorenusamms mosoxa. IIpy BBIpAGOTKE TUETHYECKUX KUCIOMOIOUHBIX
HAIMATKOB  NaCTCPU3aUMIO  HOPMA/IM30BAaHHOW CMECH COBMEIAIT ¢  ee
romoreHusandel.  Brxmouenne B TEXHOJIOTHYECKYI0O  CXeMy  [Ipoliecca
TOMOTCHU3ALMY 3HAYUTEIIBHO MOBBIIIAET KAYECTBO KHUCIOMOIOUHLIX HaIlUTKOB,
OCOOEHHO  BEIPaGOTAHHBIX pesepByapHeIM  criocoboMm.  ["omorenmzamms
obecrieunBaer ONHOPOJHBIN COCTAB  T'OTOBOIO [IPOAYKTa, B KOTOPOM He
HPOUCXOIUT OTCTOS KUPA. KOHCHCTEHUNS KUCIIOMONOYHDBIX HATIUTKOR Oaro;1aps
FOMOTEHM3ALMN ToMTydaeTes Bosiee TUIOTHAS, a C HAPYIIEHHBIM CIYCTKOM MpH
pe3epByapHoM crocobe npousBoacTBa Gojlee BsA3Kas. B MPOLIECCE XpaHEeHHS
HEIMTKOB CI'YCTOK COXPaHsAET OJHOPOLIHOCTS, U3 HETO He BBIIC/ISETCS CHIBOPOTKA.

- [Ipounocts crycrka u ero BaskocTs B 3HAYUTENBHOI CTENEHH 3aBUCHUT OT
PEKUMA  TOMOTCHU3aUMH. YCTaHOBIEHO, YTO C IOBBIICHUEM JABJICHHS
TOMOTCHH32LMY BA3KOCTh CIYCTKA B COTOBOM MPOLYKTE Bo3pactaer. OaHako 3Ta
3UBACHMOCTD CYIIECTBYET JIO ONPEICICHHBIX MIPEIEIOB. Haubonbuywo Bazkocts
NPHOOPETAET T[POMYKT, TOMOT€H IM3UPOBAHHBIA 1pu  maBnenun 17,5 Mila.
HenbHediluee MOBBILEHHE MaBAEHMS HE TONBKO He YIY4IUaeT KOHCHCTEHIIHIO
[IPOAYKTA, HO, HAOOOPOT, CHIXKAET ETO BA3KOCTE. B CBSI3M C 3TUM B IPOM3BOJICTEE
KHZJIOMOJIOUHBIY.  HAMTKOB HOPMAIH30BAHHYIO CMECh TOMOTEHU3HPYIOT [IpH
TCMIEpaType nacTepusalMu U faneHun 15,0+2,5MI1a [14].

Oxnaxaernue Monoka. Ilacrepusosarmoe u FOMOTCHHU3UPOBAHHOE MOJIOKO
HEMEILICHHO  OXJIAKZAIOT B pereHepaTWBHON — CeKuuM nacTepU3aUUOHHOM
YCTaHOBKM 10 TEMIEpATyphl 33KBAlUMBAHUS €0  YHCTBIMU KyJIbTYpaMu
MOTOYHOKHCBIX OaKTEPHii: IIpH KCHOTh30BAHAY TePMOMUILHEIX KyI6Typ 10 S0-
55C, m e30(pUNBHEIX - 10 30-35°C [] [18].

3akBaumBanKe Mosoka. - JInd KakIOro BHIA KHCJIOMOJIOYHBIX HAIUTKOB
HCHOME3YIOT ONPENENICHHYIO 34KBACKY, KOTOpas obecleyuBaeT B IPOIYKTE
HEOOXOAMMBIE  BKYC, 3alaX M KOHCHCTEHLMIO. Ilpu BeIpaGoTke Bcex
FHCIOMOJIONHDIX  HAITHTKOB, KpoMe Kedupa M Kymblca, NMPUMEHSIOT 3aKBACKM
HHCTBIX KYJIBTYP MOJIOYHOKMCIBIX MUKPOOPTaHU3MOB [19]. na saxBacok B
OCEOBHOM  MCHONB3YIOT  MOJOYHOKHCIIBIE — CTPENTOKOKKH, MOJIOYHOKUCIBIE
HAro9KK W IPONOKM B pasiMuHBIX  KOMOWHammax. B [poiecce
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SHBHECNCATEIRHOCTH ,HpO)]'OKE?ﬁ IPOUCXOaNT CIINPTOBOC 6pO)KeHI/I €, B

PE3y-IbTaTe Yero KUCIOMONOYHbIC HAIUTKU MPHOOPETAIOT OCTPBIA IUUILTFOI MM
BKYC U ITEHUCTYIO KOHCHCTEHLIUK),

Kagectso nmernueckux kienoMoouHbIX HATUTKOR 3aBUCHUT OT KayecTBa
NDUMEHAEMOH 3aKBaCKW. 3aKBacKd JOMKHA MMETE IUTOTHEIM, OJHOPOHBII
CI'YCTOK, 0€3 CIeNOB BEUIEJISIOIEcs CBIBOPOTKH, MPUSTHBIE BKYC M 3amax,
CBOMCTECHHbIE NAHHOMY BHIY 33KBACKH. KHCIOTHOCTE €e He NOoNXHA OBITh
BBICOKOH, MHAYe MOX AefiCTBHEM HAKONHUELICHCS KHCIOTH Oyner TopmMo3uThCs
PA3BHTIAC MOJIOYHOKHUCIION MUKPOQIIOPEL. DTO 3HAYNTENHHO CHUKAET @KTUBHOCTD
3aKBACKY, YBEIMINBACT TPOAOKUTENBHOCTh CBEPTHIBAHUE MOJIOKA i CHUXKaer
KeHECTBO roToBOTO mpoyKra. KHCIOTHOCTH 3aKBackw, MPUTOTOBJICHHON Ha
MOJIOHMHOKHUCIIBIX  CTPENTOKOKKAX, /J0MXHA OBITE B npejaenax SO-IO‘OOT,
NPUTOTOBJIEHHOM HAa MOJIOYHOKHMCIAIX Tas104kax-100-150°T [20].

CBOEBPEMEHHOE N KavecTBEHHOES 00pa3oBaHue CryCTKa 3aBHCUT TAKKE OT
TEMIICPATYpEl CKBALIMBAHUSA, KOTOPAS J0MKHA OBITH GIH3KON K ONTUMAJILHON
TEMIEPaTyPe PasBUTUS MEKPODIOpEI 3aKBACKH. ’

Macca BHOcHMOI 3akBackm coctaprser 1-5% MacChl HOPMaJIU30BaHHOH
CMECH B 3aBMCHMOCTH OT aKTHBHOCTH 3aKBACKH. 3aKBacKy mepes BHECEHHEM B
MOJIOKO  TIIATENBHO  IIEPEMEMIUBAIOT [0 IONYYECHUS KHAKOM OJIHOPOAHOT
KOHCHCTCHLIMY, 3aTEM BIMBAIOT E MOJOKO B MOTOKe. J[Ns 3TOrO 3aKBacka yepes
AD3aTOp TO.1ACTCA HENPEPBIBHO B MOJIOKCIPOBOMA, B CMECHTENlEe OHA XOpOIIIo
CMELWMBACTCH C MOJIOKOM.

CkBalmBanue MoJoka. [lpu  pesepByapnom criocobe BBIpabOTKH
CEBAllMBaHUE CMECH MPOMCXOAUT B €MKOCTSX IS KUCIOMOJIOYHEIX IIPOJIYKTOB.

HpH TEPMOCTATHOM CIIOCODE 3dKBAI¢HHOE MOJIOKO (bacy}OT B CTCKJITHHYIO Tapy,

KOTOpYIO 34TeM YCTaHABAMBAIOT B KOP3UHBI M HANpPABIAIOT B TEPMOCTATHEBIE
Kelepsl.

- Ilpn  cxBammBanuum Mmojoxa OpOUCXOAMT CcOpakMBaHME JAKTO3LI H
Kearyniuus OelKoB, B pesy/bTaTe Yero NPOJYKT MpUOOpeTaeT crienudpuueckue
CBOACTBA. JI19 mOMydeHuMst KHCIOMOJNOYHBIX —HAMMTKOB  C HOpPMaTbHO A
KOHCHCTEHUMECH HEOOXOMUMO B XO0/1¢ CKBAIIMBAHMS NOANCPKUBAThL TEMIIEPATYPY;,
KoTOpas Haxonurcs B npegesax  28-35°C (IpH  CKBAIIMBAaHUM  MOJIOKA
Me30MHILHEIMH PACaMU) WiIH B rpedenax 40-45°C (IpM CKBAaIUMBaHUM MOJIOKA
TePMO(QIIBHBIMY pacamu). B mpolecce cKBalmMBanus MOJIOKA HEJIb35 AOMYCKATS
KOJIEOaHUIT TeMITepaTyphl MM CHUKEHHs €€, TaK KaK 3TO IPUBEACT K VXVALICHUK)
KasecTBa crycrka [21].
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[TponomkurensHocTs CKBALIMBAHWUS ~ MOJIOKA  3aBHCUT OT BHIA

BbIpadaThIBAEMOr0 MPOAYKTA, H COCTABNSET OT 3 A0 12 4. Oxonuanue
CLBallMBaHHs ONPENC/IAIOT 10 KMCIOTHOCTH CIyCTKa, KOTOpas HO0JDKHA ObITh
HECKOJILKO HIKE, YEM B roToBoM npoaykre. CTYCTOK B MOMEHT I'OTOBHOCTH
HMCCT  ONpPSICIICHHYID BS3KOCTE U JOCTATOYHO IULIOTHYIO HEHapyLICHHVIO
KOHCHCTEHLMIO O3 OTACNCHHUS CHIB0POTKH. BSA3KOCTS IPOAYKTa ONPENETIIOT [P °
HIOMOILH BUCKO3UMETPA. MOXHO BS3KOCTH ONpenenuTs NpYA TOMOIUM THIIETKH
EMectiMocTero 100 M1, ¢ quameTpoM BBIXOZHOrO OTBEPCTUS 5 MM. Hampumep,
poba kedupa xopowel KOHCHCTE UK BEITEKAET 13 [TUIETKH HE MeHee yeM 3a 30
¢, YAOBJCTBOPHUTEIILHON KOHCUCTSHI[UH — 32 20c; HOTypTa — He MeHee yeM 3a S0c.

Oxnaxnenne.  Tlo nocTvskeHuy TPedyeMO# KUCIIOTHOCTH U 06pa3oBaniy
CIYCTKA JMETH'ECKUE KUCIOMONOUHBIE MPOAYKTHI, He Tpedylommue co3peBans
(pocroxBaita, aunaohuIEHLE MPOAYKTBI, HAIUTKY, HOTYPT U Ap.), HEMEJIEHHO
oxJax.1atoTes. Ilpu Tepmocratnom criocobe IIPOM3BOACTBA MPOIYKT MEPEMEIAIOT
B XOJOIMILHYIO KaMepy ¢ TeMIiepaTypoit Boznyxa He Beime 6°C, rie om
OXJIAXIECTCA TIOCTENEHHO, B TeueHwe 6-8 u. Ilpu pesepsyaprom cnocobe
MPOU3BOIICTBA CIYCTOK OXJIAXKAAIOT B TEX K€ EMKOCTAX, B KOTOPBIX NPOUCXOIUIIO
CKBALIMBAHME, MYTEM MNOJAYH B MEXKCTEHHOE IIPOCTPAHCTBO JIEASHON ~ BOIKI
Tevneparypoii 1-3°C. Yepes 30-60 wmmn nocne monaun OXJIAXKJAIOIUEH BOIBI
CIYCTOK TIIATENEHO MEPEMENIUBAOT [0 OTyYeHHUs OTHOPOJIHOM KOHCHCTEHIUMU.
Haneweiiinee nepememmpanue CTYCTKa TPOBOIST YEPE3 KaXKILIM uac, BKICYAs
Melanky He Oosee dwem Ha 10 wun. B memsx OBICTPOTO  OXNIAXKICHHS
KHCTOMOIIOUHBIE  HAIIUTKK IOCIE WX IEpPBOro [CpEMELIMBAHUS TMOAAI0T Ha
OXRTAAUTEIBHBIC YCTAHOBKHU INIACTHHYATOrO THIIA, a 3aTeM Ha dacopanue [18].

B xome oxnaxaenums npoucxour HEKOTOpOE U3MEHEHHE (DUIKKO-
XHMHYECKMX CEOMCTB crycrka. Modougokucioe OpoKeHHEe ¢ HOHIKEHMEM
TEMIIEPATYPLl 0CIabeBAET, OKOHYATEILHO npekpauascs upu 10°C. 3a 3TOT
HEPHOL KMCIIOTHOCTE MPOAYKTA IOBBIIACTCA JI0 TpeGyemoit. [IpoucXof T TaKKe
HaOyxaHue Gellka, uTo BejleT K YMCHBILEHHIO KOJTMYECTBA CBOOOOHOM Biaru o
;yn;i[6T11~|:<:::151MH:» CryCTKa, KOTOpeId :ipuodpeTaeT Gojee MPOUYHYO M OJTHOPOHYIO
KOHCHCTEHLMIO. 110 MOCTIKEHMM KUCITOMONOYHBIM HATIMTKOM TEMITEPATYPHI He
seine  8°C TEXHOJIOTHHECKHH  JIPOMECC CUMTAETCS  OKOHYECHHBIM, IPOJIYKT
HOCTYTIACT B KaMepy XpPaHEHHsl, [1e XPaHHTCs! TPH ITOM ke TeMIepatype He Oosee
24 1 110 ero peanusanmm [21].
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Texnonoruyeckas cxema npoussoncrea kedupa

I. Hopmasnusauus mMosoxa o Kupy (He MeHee 3,2 %);
2. Tennosas obpaboTka MACTEePU3ALUIO TIPOBOMST IIpU TcMnepaType &5-
& 0C ¢ BBUICPXKKOH B TedeHne 5-10 mun umm npu 90-92°C ¢ BBIJIep}KKOPI 2-3 MuH;

. ['omorennzanus - npu eMIepatype He Hwke 55°C u naBrenHuu 17,5
MHa:‘
* 4.0xnaxjienne MoIoKa — [0 ’IeMnepaTypr 3aKBAIlIMBAHUS' €T0 YUCTHIMHU
KVJIBTYpaMu: keQupHo# 3axsacku 19-23°C, TIPUTOTOBJIEHHYI) Ha Ke(hUpHBIX
IPUOKAX HIM K€ Ha  YHCTBIX KyJIbTYpax MOJOYHOKHUCIBIX CTPENTOKOKKOB
(AKTUBHBIX KMcA0TOOOpA3OBaTENCH 1 apoMaToOpasyIonX), MOJOYHOKHUCTIEIX
DaoMeK M bera-cTpernrobaxTepuii, JpOAOKEH (C/6pa)KI/IBaIOIHI/IK U He
CEPAKUBAIONINX JIAKTOZY) M VKCYCHOKHCIIBIX OakTepuii;
2.3aKBAIMBAHUE MOJOKA ~ BHOCST 3aKBacKy MAaTepUHCKYIO (CIHMTYIO ¢
KeQUPHEIX rpubKoB) 5-10 %;
6.CKBallvBaHWe MOToKa — lpa TeMneparype 20-25°C, 5-7 4, IpeaenLHas
KNCIOTHOCTH 75-80°T; '
7.0xnaxnenue — 1o remneparyper 8°C, CO3PEBACT HE MEHEe 12 u;
* 8.VnakoBxka;
9. Xpanenue — nmpy Temneparype e weie 3°C He Gotee 24 y c MOMEHTA
BhiTycka [21].

rFGXHOJI()JT]V[‘IGSCKa,F{ CXeMd MpOUu3BOACTBA IPOCTOKBAIIU

I. Hopmanuzauns monoka mo sk 1py (He Menee 3,2 %-6 %);
2. TenzoBas o6pabotka — ractepuzanmio MPOBOAAT MpPH TeMIlepaType 85-
87'C ¢ BEINCPIKKOH B Tedenue 5-10 vium wm mpu 90-92°C ¢ BLI}ICp)KKOI/I 2-3 muH;

3. lomorennsauus - npn Temrepatype He Hmxke 55°C u namncHuum 17,5
MIla;

4. OxaaxreHne MOJIOKa — 10 TEMIEPaTyphl 3aKBAIIUBAHUS €TI0 YHCTHIMMU
KYJIBTYpaMu: TPH MCTIOJIB30BAHUM  TePMOGMITBHEIX KyIeTYp - 1o 50-55°C,
MesouibHbIX — 10 30-35°C; |

5. 3aKBalIMBaHME MOIOKA — BHOCST 3aKBACKY: TCPMOQHIBHBIN CTPSHTOKOKK
- ot 1,5-4.0 %, wmesoduibHb CTPCNTOKOKK — 5% W  MOJOYHOKHCIAY

FEPMOQUIIbHAA [TAN0YKA OT 1-2.5 %, B 3aBUCHMOCTH OT BUJa,;
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. . o
6.CkBalupanue MoJoKa — npu TeMmneparype 35-45°C, 5-7 4, npeaeibHas
75_150°T

KHCIJIOTHOCTE 75-1507T; |

7.Jlo6aBka caxapHoro cupona U (QPYKTOBO-ATOAHBEIX CHPOTOB (HAMUTOK
«(CHEMOK» - Pa3HOBUIAHOCTbL MPOCTOKBAILN);

8.0xnaxnenue — ;10 remneparvps 8°C;

Y. VnakoBka;

10.Xparenue — He Conee 24 4 ¢ moMmeHTa Bhiycka [21].

TexHONOrug NPUroTOBICHUS HOTypTa

l. Celpbe 1718 ITPOMZBOJCTBA HOTypTa

Lt nmomyuenus AOrypTa  HCIOJIB3YETCS MOJIOKO Pa3jIdMHBIX  BHIOB
MIIEKOMUTAIOLINX, PA3TTHYAIOLIUXCA 110 XUMHUYeCKoMYy cocTaBy. KavecTso Horypra
3@BUCHT OT BHIA MOJIOKa. Harpumep, n3 MoJsioka oBIIbI, OyHBOIUIEL, CAMKH OJICHS,
OTJIMYAKIIETOCH  BBICOKMM  COIOECPXKAHHMEM  KHMpa, TMOJIydaeTcs  TI'YCTOH
cMeTaHo0OpasHbi forypr. ITo BKyCy OH IPeBOCXOIUT HOTypT, IO.Iy4eHHbIH U3
MOJIOKA € MEHBIIMM COJEPKAHUEM KUpa WIM MOJOKa ¢ WCKYCCTBEHHO
IIOHIKEHHBIM COJEP:KaHUeM XKUpa, HapuMep, obe3xupenHoro [2].

Cozepxamasgcs B MOJOKE JIaKTO3a CIIY>KMT OCHOBHBIM ITHTATEIBHBIM -
BCIICCTEOM [ULL MHKPOOPraHU3MOB 3aKBAcKd, a OENKM UIParOT BaXHYIO POJIb B
(hOPMHUPOBAHMH CTPYKTYPSI CIycTKa. Takum 06pa3oM, BI3KOCTh, d CIE10BATEIbHO
¥ KOHCHCTEHIMS Horypra OyaeT 3aBKCceTh OT COAepxkKanus Oenka B cripse. Horypr
Wz 000ralmeHHOro KOOBLTEEr0 MOJIOKA @ MOJIOKA OCIHIIE OYAeT Gosee BA3KUM,
YEM HOTYPT M3 OBEYRETO MOJIOKE W.IM MOJIOKZ CAMKU OJIEHS.

Bryc forypra popmupyeTca B OCEOBHOM B XO/€ CJIOKHBIX OHOXUMUUCCKHX
IIPOUECCOB, MPOTEKAOMMX MOJ ASHCTBHEM MHUKPOOPTaHU3MOB 3aKBACKH, O;HAKO
pastie BO BKYCC MCXCIOHOTO MOJIOKA (B 3aBUCUMOCTH OT BWIA >KUBOTHBIX)
TAKHKE OKA3BIBACT BJIMSHUE HA BKYC KOHSYHOTO IPOAYKTA.

ToCKOIbKY KOPOEBE MOJOKO LIFPOKO pacnpocTpaHeHo B OOJIBINUHCTBE
CTpaH MHpa [aje¢ OCHOBHO¢ BHMManue OyaeT VyaeJeHo WMMEHHO ero”
HCTOL3OBAHMIO B KAUECTBE CLIPES U [POM3BOACTBA iforypra. Creayer
OTMETHTB, HTO MOJIOKO KOPOB PazIMYHBIX IIOPOH OTIUYAETCS IO COIEPKAHUIO
OCHOBHBIX KOMIIOHEHTOB (2KUp, OEIOK, JIAKTO3a, MUHEPAIbHBIE BEILECTRA).

Byecte ¢ Tem naxe y Kopos omHOH MOPOIEl XUMHUECKHH COCTAB MOJIOKA
HEMOCTOAHER A 3aBHCHT OT BO3pacTa >KUBOTHOIO, CTAAMM JAKTALMH, BpEeMeHU
Folla 1 TEMIIEPATYPBI BOZI(YXA, MOJIHOTHI BBLIAMBAHHSA MOJIOKA M UHTEPBAA MEXLY
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HOMKAMY, KOPMIICHHS, COCTOSHMS! 3/10POBbs )KHBOTHOTO U LEJIOTO PAJA IAPYTHX
hakropos [23].
JIna MCKIMOYEHUS BIMAHUS YIOMSHYTHIX (DaKTOPOB HAa COCTAaB MOJIOKa
MPHMEHSIRTCA €0 HOPMATH3aLMs WK 06OralleH’e, 9TO T0KHO 00eCIeI T
® COOTBETCTBUE ;IEUCTBYIOIIUM WM BHOBb BBOIUMBIM CTaHAApPTAM Ha
iforypt 1o coaepxandio xupa 1 COMO;
® [IOJ[yYeHUE IPONYKTa, COCTBETCTBYIOLIEI'O CTaHJapTaM IO TaKUM
NOKa3aTeNsiM KaK KUCJIOTHOCTh, CJIAJ0CTh U KOHCUCTEHIUS B LEJISAX
YAOBJIETBOPEHHS TpeboBaHMiA 1oTpeduTess.
® ©CJIM KMCJIOTHOCTb M COIEpIKaHUe caxapa WM MOJACHACTUTEIS MOXKHO
peryjiapoBaTh B [pOLECCe TMPOU3BOJCTBA, TO BI3KOCTH U
KOHCUCTEHLMA HOrypra, Kak OTMeuaJoch BEINIC, OMNpeaesieTcs
colepkaHueM OelKa B JCXOIHOM MOJIOKE, B CBA3M € OJTHUM
UCKITIOYUTENBHO BaXXHOo oOoraineHue Mosoka (yBesuuenue COMO)

1.1 IlepBrunas obpaboTka MoJOKa

Mosioko MOKET cojepkarh COMaTHYECKUE KIETKH, HAIpUMEp, KJIETKH
BMUTETHS U JICHKOLMTE U3 BEIMEHU, N10Na1AI0IIe B MOJIOKO U3-3a HEDPEKHOCTH
npu J0eHun. B Mon0K0 MOIyT nonanaTh Takxke cooMa, TUCThS, BOJIOCHI, CEMEHA,
YACTU LI TIOYBBI U T.A.

OcHoBras ueb nepBUYHON 06paloTKM MOJIOKA — yaaneHne npuMeceit as
MOBRILICEMS KavYecTBa KOHSYHOIO mponykra. st OYHCTKH MOJIOKA IPUMEHSIOT
pasnuyHele CIIOCOOLI, HaubONee NMPOCTBIM U PACHPOCTPAHEHHBIM M3 KOTOPBIX
SBJISETC (PUIBTPOBAHUE HePe3 TKaHb. K CoXaleHuIo, 3TOT CIOCcob He MO3BOILET
VIANUTE 13 MOJIOKA MEJIKHE YacTHilbl [23].

H1t ynanenus criop npumensercs 6akrodyrupoBaHue — LEHTPOGEKHas
OUMCTKA WM KITapU(HUKAIMA € MOMOLIBIO BBICOKOCKOPOCTHOTO cenaparopa-
OUKTEPUOOTACIIHTENA,  HA3BIBAEMOIO  GaKTO(YTOiA. [Tockonbky MIOTHOCTE
MHUKPOOPraHW3MOB ¥ (OCOOEHHO CIIOp BBILE, Y€M IUIOTHOCTE MOJIOKA,
OakTO(yruposanue ABISETCA BeChMa 3(PHEKTHBHBIM CITOCOHOM €ro CUHCTKN.

Otnenennas ¢pakrmst (6akrepuodyrar) cocrasiser 2-3 % or oBuIero
obbema 06palaTeIBAEMOTO MOJIOKA M CONEPKUT KpOMe MHUKPOOPraHu3MOB U HMX
CIIOp HCKOTOPOC KOIMYECTBO MOJIOYHBIX KOMIIOHEHTOB, HalpMMep, Hauboiee
KpYIHBIX HacTull KazeuHa. Ilomydenneid 6akrepuopyrar crepunusyercs napom
npu revmeparype 130-140°C B TeueHume 3-4 ¢ ST YHUYTOXKEHUS  CIIOP
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MUKPOOPIraHM3MOB ¥ TIOCIE OXJAXICHUS N00aBISeTCS K NACTEPU30BAHHOMY
MOJIOKY.

Jpyrum  criocoboM  ymaneHUs  criopooOpa3yrolux MHMKpPOOPraHM3MOB
SRIsIeTCd  MUKpodMIBTpAlUg, KOTJa 3a CYeT MpUMEHEeHuss MeMOpaH cC
OIPENICJIEHHBIM  PA3MEPOM  TMOp YAAETCS BBLICIWTh OaKTepud M3 MO.I0KA.
dunprpar, coiepKamMUd KpoMe MHUKPOOPraHM3MOB M YacTULBl  OeIKa,
MoABEpraeTcs CTepWIIM3allMM U JlalbHedel odpadboTke nogoOHo OaxTodyrary.
Takum  obpazom, o00paGoTka CUNBHEIM HarpeBaHueM HeOOJIBIIOW IOPIAU
BBIIEJ€HHON (PPaKLIMHU TI03B0ISET NPEOSONETh MPOOIEMBI, CBI3aHHEIE ¢ HATMYHEM

CiI'IQpOO(SpElBy FOIINX MHUKPOOPraHi3MOB, HC YXyJaUlas CbIpONPUTOAHOCTH MC.IOKa

2. HopmManusauus MOJI0Ka 110 COACPKAHMIO )Xupa
- Coaepxanue xupa (r Ha 100 r) B #orypre, BBIIYCKAEMOM B Pa3IM4HLIX

vacTax csera, usmendercd ot 0,1 mo 10, m 4ToOBl TpeOGOBaHMS CYIIECTRYHOIIAX
WIA BHOBH BBOIUMBIX CTaHJAPTOB Ha COCTaB Horypra cCoOJIOJaiiCh, MOJIOKO
HeoOX 0 THMO HOpMa. TH30BaTh [16].

Hanpumep, cpenree coaep:xanue )xupa B MOJIOKe coctasisieT 3,7-4,2 1/100
r, CpeIHee COJIePIKaHHE XUpa B HOrypTe, BBITYCKAEMOM IPOMBIILIEHHLIMH
NpesnpusiTHAME, 00BIMHCO cocTaBigeT okoso 1,5 /100 r (fforypt co cpejHuM
cogep:xanuem »xupa) unu 0,5 r/100 t (HorypT ¢ HU3KUM COIEPIKAHUEM KUPA).

B IpOMEBILINIEHHOM IIPOM3BOACTBE MCIOIB3YIOT CHEAYIOLIME METOJIBI
HOPMAaJTA3aLln MOJIOKA: '

» yiaJeHue 4aCTH KUpPa,
® CMEIIMBAHME UETIBHOIO MOIOKA C 00E3KUPEHHEIM;
®» 100aBjleHME CIIMBOK K LEIBHOMY MK 00€3KUPEHHOMY MOJOKY:!
®  KOMOMHMPOBaHHBIN I(PONECC, COYETAIOLINA HEKOTOPEIE YIIOMSHYTHIE
BLIIIIE METO,{bl.
3.Hopmarnmsaums Monoka 110 COZEpPKAHUIO CyXOTo. OGES3KUPCHHOrO
MOJIOYHOTO OCTATKA
Cyxoil obezxupennslit MonouHslii ocrarok (COMO) B Momoke st
NOTy4eHHs HOIypTa (B OCHOBHOM 5TO JIAKTO3a, OCJIOK 1 MUHEPAIIbHBIE BELIECTRA)
onupesengercs MO0  HENOCPEICTBEHHO — IOCYAApPCTBEHHBIMH — CTAHAAPTAMH .
KOHKPETHOH ~ CTpaHbl, JMOO KOCBEHHO - HW3rOTOBUTENEM, CTPEMSIIIAMCS
NPOU3BECTH KOHEYHBIH MPOAYKT C ONPEIETICHHBIME GU3HUECKUMH CEOHCTBAMH,
BKYCOM H 3aITaXOM.



[lo cyuectBytommy cranjapram tpedyemoe coxepxanue COMO B
Horypre coctanistet §,2-8,6 /100 r [2].

3.1 JloGapiieHue Cyxero MOJIOKa

Cyxoe neapHoe W.IH O0E3XKUPEHHOE MOJIOKO ILIMPOKO HCIIOJNB3YETCS B
NPOMBILIIEHHOCTH 11 O0OOTALEHUSI HATYPAJIBLHOTO MOJIOKA IIPU TIPOU3BOJICTRE
ryeroro  oAHOpoaHoro Horypra. KosmuectBo goGabmsemoro COM  MoxeT
konebatbed B ripedenax oT 1 go 6% OT KOIMYECTBA HCXOIHOIO MOJIOKA, HO
pekoMenayerca 100aBnaTe 3-4%, Tak Kak NMpu BHECEHMH OOJIBLIETO KOIAUECTBA
COM B #orypre MOKET T1OSBUTHCA CIIeLU(MUIECKH TPUBKYC CyX0ro MoJoka. Js
MOJIyHeHHst HOTYpTa XOPOILIEro KaYeCTBA MOI'YT OBITh UCIIOIBE30BAHE CJIEIVIOILUE
CII0COOBI OBEIMICHU S COAEPIKAHNS CYXKX BEIIECTB B MOJIOKE:

» nobasieune 2% COM;

® CMCIIMBAHME HATypajJbHOrO MOJIOKA C BOCCTAHOBIEHHBIM B
COOTHOLIEHUM [:1;

‘o nobasrenne COM c¢ BBICOKMM copepxanneM Oeska a7Is yBelTUueHHs
COJIeP>KAHM 110CJIEJIHET0 B MOJIOKE 110 5,2 T.

Cyxoe MOnoOKO — MneansHOE ChIpbe VI IPOM3BOACTBA (hepPMEHTHPOBAHHBIX
MOJIOUHBIX  TIPOIYKTOB. Pexum TensnoBoil 00pabOTKM, NpUMEHSeMOM mpH
DPOM3BOACTBE CYXOro LEJBHOTO MOJIOKA, W TeMIEepaTypa XpaHeHHs NPOIyKTa
MOTYT TIOBJIMATE KAaK HA €ro KauecTBO, TaK M Ha KayecTBO HOrypra,
[IPUTOTOBJIEHHOT'O M3 ITOTO MoJioka [2].

3.2 lobasnerne cyxoit maxrsl

Cyxyto maxty (CII) momywaror BhiCyIIMBaHHEM IT0GOYHOTO IIp()II_VKTa4
NPOH3BCACTRA CIUBOYHOIO Macia, a €€ Kuc/as Pa3sHOBHIHOCTH 0Opasyercd Nmpu
COMBAHVE CKBALIGHHBIX CMBOK. 110 xumuueckoMy coctaBy CII anamornuna
COM, 01Hako TP CPaBHUTENHHO HEBLICOKOH JKMPHOCTH [axTa COJIEPKUT
3HaYATE/IHHOE KOMUHECTBO HOChOIMIMIOB, bi1aronapst 4eMy obnagaer Xoporei
IMYIIBIAPYIOLIEH CIIOCOOHOCTLIO.

Mcrionbsopanne  cyxoit maxtel ana  3amensl  COM (1050%) mpm
NMPOU3BOACTBE  HOTYpTa  MOHMKEHHOM  JKMPHOCTH  BNOJHE  NPUEMIIEMO.
Homywaembrii 1pn 3T0M IIPOAYKT IO CBOHCTBAM AHAIOIUYEH KOHTpOJEHOMY (023
cyxor maxtet). Csexas naxra, o6oramennas COM, ycremmno UCIIOJIB3YETCS 15
NCJTy9CHHS HOTypTa BBICOKCTO KauecTBa.

3.3 Jlobasnenue cyxoil CHIBOPOTKH

. Ceisopotka ofpazyercst npn npousBoacTse celpa. B Hacrosulee Bpems

CYMECTBYET MHOIO BHJ0B CyXux TIpOAYKTOB U3 CbIBOPOTKH (HaHpI/IMCp,
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KOHLCHTPATBI, H30JTHl  WIM  THAPOJH3ATEl  CBIBOPOTOYHBIX  O€JIKOB).
PekoMeH10BaHHBIA yPOBEHE J00ABIEHMUS CYXOl CHIBOPOTKH K HOIypTOBOH CMECH -
—~ oko10 1-2%, IMOCKONBLKY BHECEHUE OOJBIIETO KOJUYECTBA MOXKET MPUBECTU K
MOARJISHHIO B HOTYPTE HEKEIATeIBHOTO IIPUBKYCA ChIBOPOTKH.

CrIBOPOTOYHBIE OCJIKKM HCIONB30EAIN I 00oralieHust HorypToBoi cMecu
B Ko.muecTee 0,6-4%, W pe3ynpTaThl [OKa3ajiv: a) YBEJMYEHHE BbIXONA
alleTajiperuia; 0) YyBEIMYEHUE BA3KOCTHU WM YMEHBIIEHHWE CHHEpEe3nca; B)
V.IyullIeHUE OPraHO/eNTHYEeCKUX CBOWCTB M TI') NOBBIIICHUE OyhepHO eMKOCTH
npu HuskoMm pH. Xopowrait #orypT MoxeT OBITh MOJYUYEH MyTeM CKBAUIMBAHUS
BOCCTAHOBJIEHHOW cMecH, coctosuiet u3 COM u HecosieHOU CyXOol CEIBOPOTKHM B
cooTHOIIEHMM 75:25 (coaepxkaHue cyXux BelecTB okoJio 12 r/100 ).

Hnma  #iorypra rmonyuaemoro ¢ 75%-HBIM  THAPOJM30M  JIAKTO3EL,
pekeMeHoBaHo Oofiee BrIcOKoe cooTHomeHHe (50:50). KonnenTparsl Heikos
cuiBopotku (KBC) ¢ coepxanuem cyxoro mosiouHoro octatka (CMO) oxono 14
/100 r MoryT UCIosb30BaTECS 474 00oralieHus HOTypTOBOM CMECH B KOIMYECTBE
no 30% 6e3 yxynueHus kaiecrsa npoavkra [24].

3.4 JloGaBrieHue cyxoro Kasenna

M3 06e3:xMpEeHHOrO MOJOKa MPOM3BOASTCS pa3iMYHbIE EBHIBEl CYXOIO
Ka3edHa U KazenHaToB (HalpuMep, KUCIOTHBIR Ka3erH, Ka3eHAThl HATPHS, Kajus,
kanbiust). CBOMCTBA 3THX TIPOLYKTOB 3aBUCST OT CIIOCOHA OCAIKIEHHSA HCXOAHONO
kazenna. Cyxoll Ka3euH, KaK CIeIyeT K3 €ro Ha3BaHUH, COCTOUT B OCHOBHOM M3
Ka3euHa, W ero jaodaBnenue B HOIYpTHYIO CMECh YBENIMYMBAET COAEPKAHUE
OCJIKOB B IIPOLYKTE M €ro BA3KOCTH [2].

It oboramenus #orypToBoit cmMecn GeKaMu MOTYT OBITH HCIIONB30BAHEI
pasNudEBIe CyXHe MPOAYKTHL lIpyu 5TOM B 3aBUCMMOCTH OT THIIa HUCIICJIL3YEMOTO
[IPOLYKTE MOTYT MEHSTLCA (PU3MUECKHE U OPTaHOJIEN TAYECKUE CBOMCTEA norypra.

HekoTopble  OpUMepbl  TPUMEHSHHUS Pa3sIMYHBIX WHIPEAUEHTOB JIJIs
TOJYYEHHS BLICOKOKAYECTBEHHOTO MOTYPTa NMPUBEACHEI HIKE:

® CMEIMBAHME KA3eMHATA KAIBLMS 1 CYXOH CBIBOPOTKH JJISI TOJTYUEHMS
B COOTHOLIEHNH 1:1;

* J00aBieHMe  KaseMHaTa HATpHA JaeT IUIOTHBIH  forypr ¢
HE3HAYUTEIILEBIM CHHEPE3UCOM, a pa3IMdus MeXAY ,00aBleHHEM
COM u cyxux MOTOYHBIX GEIKOB HE3HAUMTENbHBI, HA CBA3b MEXKITY
OPraHOJICITHUECKAMU 1 PSOJOTHYECKMMHM CBOMCTBAMHU HOrypros,
M3TOTOBJICHHEIX. C NIPUMECHEHHEM DPa3IMYHBIX WHTPEIUCHTOB, BIIUSCT
BUJT HCITOJIB3Y SMOM 3aKBaCKHU;
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® CII0COOHOCTH K  CHHEpPEIUCY MOrypTOB, H3COTOBJEHHBIX C
Pa3IIMIHBIMA CYXUMH MHIPENUCHTAMU, YMEHBIIACTCS.

CyllecTBYIOT TAK:Ke PEKOMEH 11K MCTI0IB30BaTh B IIPOM3BOJCTBE iforypra
GenKOBBIC THAPOIM3ATE!, | HAPOIN3AT Ka3enHa cTuMyupyet poct S. thermophilus
6.1aro12ps YBETUUEHUIO CoAepiKanvs C¢BOOOMHBIX aMUHOKHUCIOT. B #oryprax c
HA3KOH ¥ BBICOKOW BSI3KOCTBIO, H3TOTOBICHHBIX C UCNOJIL30BAHMEM LITAMMOB S.
thermophilus, BeIIeNEeHHBIX M3 KOMMepdeckux HoryprtoB, nobasienue A0 1 %
IHApPONIM3aTa Ka3eWHa YBEJIMYMBAJO BA3KOCTE Ha 16-87 % u yMeHbLIANO
cuHepezuc Ha 26,5-30 %,

Jlna  orpaHWYeHHs paclISIUICHWS JKUPOB U YJIYYIUEHUS BKyca IIpU
NIPOU3BOJICTBE KHUCIIOMOIOMHBIX MPOJYKTOB MOYKHO HCIIOJIB30BATh J(POKIKEBOMH
ABTOJIM3AT U IUIPO.IM30BAHHBINA Oenok B komrdectse 0,5-0,3 /100 r [15].

3.5 Crocob KOHLEHTPUPOBAHUS BBIITapUBAHUEM 10 BakyymoM (BB)

JTOT Cmoco® YBEJIMYEHUS COAEPKAHUA CYXUX BEIIECTB B CMeCH JUIA
Horypra mmMpoxo npuMeHsieTcs B DpoMblunieHHocTH. OCHOBHOE TpeOoBaHMe —
HANMHYKE TUTACTUHYATOTO VICIIAPUTENA, KOTOPBIA MOXET OBITh JIETKO BCTPOCH B
JMHIK)  MPOU3BOACTBA Horypra. BeimapuBanue uW/WiaM KOHIUEHTPUPOBAHUE
BBLIITOJIHSASTCS [Iepe] KOHEYHOU TeroBo#A 06paboTKo MoJ10Ka.

Ha npakTtuke MoJioko nans  TIPOM3BOJCTBA forypra JOMKHO OBITH
NpeJBapHTeIbHO HOPMANH30BaHO (HAIPUMED, 110 COJIEPIKAHUIO JKUPA), IIOCKOJIBKY
MPU  BEIMAPHBAHMN KOHICHTPUPYETCS BCE COCTABISIONME MOJIOKA (norepu
NETY YN KOMIIOHEHTOB B KOH/IEHCATE HE3HAYUTENIbHEI).

Jna  mpousBoJcTBa  BEICOKOKAYECTBEHHOTO HOTypTa pPeKOMEHIyeTcs
ucrnoabzoBaTh BB nensHoro mooka no cogepxanuro CMO16-18 r na 100 T.
OnHAM M3 OCHOBHBIX JOCTOMHCTE BBINAPUBAHMS CYMTAETCS YAAIEeHHE BOIBI M3
MDJIOKa TOJl BAKYYMOM, 4TO CHOCOOCTBYET TaKXe YJAJCHUIO 3aXBAUEHHOTO
BO3MYXa, 4, CHEIOBATEILHO, yJIydriaer ¢TabuiIbHOCTh CTYCTKA ¥ YMEHbIIAET
c:jnHepemc Ipy XpaHeHuH [2].

3.6 Cnocof KOHIEH TPUPOBAHHS MPH NOMOLIM MEMOPAHHOMN BUITETPAIIHHU

MemOpanHtas qu/I.J'IﬁLTpaLHI/Iﬁ Obuta paspaboTaHa A KOHIEHTPUPOBAHUS
H/HIIA  BELIETCHUSA TBEPIBIX BEIIECTE M3 HX cMecell ¢ Bomoi. OBLMHLIME
MeMDPaHHBIMH TIPOLIECCAMH ABJIAIOTCS 00paTHbIi ocMoc (00), HaHODWIBTPALIAS
(H®D), yaprpaduibrpanma (YO) u mukpodunstpamms (MD).

OcHoBuble QyHKUMOHANBHBIE OoTMMuus Mexay OO0, HO, Yd Md
3aKJII0Y4I0TCA B CJICLYIONEM:
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® TIpolecc OOpPATHOTO OCMOCA OT/AENsieT PacTBOPEHHBIE BEILECTBA C
OYEeHb HM3KKM MOJICKYSIpHBEIM BecoM (okoso 100), u uepes
MeMOpaHy TIPOXOAST TOJBKO MOJIEKY.TBI BOJBI,

o nponecc HO wuHOrma Ha3BIBAIOT yJIBTPAOCMOCOM, 3TOT METO.
GWILTpanu  CENEKTMEHO  OTHAENseT U3  BOAHLIX  PacTBOPOB
PACTBOPEHHBIZ BEIIECTBE C HU3KUM MOJIEKYJISIPHBIM BECOM;

e B rnpouecce Y@ Moa0Kk0 MU QUIBTPYETCS, @ MEMOPaHb! CIIOCOOHEI
yIepxare (pakliiy ¢ BEICOKUM MOJIEKYJISIpHEIM BecoM (boitee 200);

» mponece M®D ocymectigercs mpu odyeHb HU3KUX JaBiiennsax (0,01-
0,05 MIlIa) 1 ncnoyb3yeTcd Npu OTAEJEHUU OT BOJIHBIX PAacTBOPOB
B3BEILEHHBIX 9ACTUL pa3MepoM 10 10 MKMm. '

B MOJI0YHON TmpPOMBIIUIEHHOCTH METOAbl MeMOpaHHOW —duiIbTpanmn
IPUMEHAIOTCS. B OCHOBHOM JJIs pajaa fponeccos, Hanpumep: OO HcronbsayeTcs
NI KOHLEHTPUPOBAHUSA CHIBOPOTKH, YD — repMeara M B MEHBIICH CTEIIEHHU IS
MOJIOKa TP  [POU3BOACTBE  Horypra, H® —  gng  yacTuyHOU
IeMMHEPaM3auum/o0ecconBaHys CEIBOPOTKH, Y® — mepMmeara MnM peTeHTaTa,
Y@ - j14 KOHUEHTPUPOBAHUS KUpa U OEIKOB NPHM HOPMAIM3alUN MOJOKa IS
OPOM3BOJCTBA ChIpa WIH COOTAILCHHY MOJIOKA A HorypTa.

XapaKTepUCTHKHI HOTYyPTOB, I10JTy YEHHBIX u MOJIOKA,
CKOHLEHTpUPOBaHHOTO MeTogamMu OO u VO

- ACTIONB30BAHUE LIEJIHOTO MOJIOKA, CKOHIICHTPUPOBAHHOTO MeTOA0M Y@
1o conep:Kanusg cyxux semects 18-20 r/100 r, mo3Bossio nonytme OHOPO/IHEINA
CMETaHOOOpA3HBIH  HOIYPT ¢ XapaKTePHBIM KHUCIOMOJIOUHBIM BKYCOM, IIPH
nocse1yrmen 0dpabdoTre MoJI0Ka FOMOIeHU3AINH He TPeGOBaIOCH);

- B TIpoLecce, Mof0NHOM OIMCAHEOMY BBILIE, IPU AOBEAECHNM COIEPKAHMS
naKTo3bl 10 2 r/100 1 moryuascs HorypT, NpeBOCXOAAIIMH 0OBIYHEIE COPT; |

00E3KMPEHHOE MOIOKO, B KOTOPOM CyXOll MONOYHBIA OCTATOK MOC/Ie
K(mHﬂ,E:HTpMpw:)_Ba]:-:[H;I cocraBas 13 /100 r, Takke OPUrOAHO IS IPUTOTOBICHNS
it“».i()rypvra;

NpU UCTIONL3OBAHUN OOE3RUPEHHOTO MOJIOKA, CKOHLIEHTPHPOBAHHOTO
meTonoM OO no cosepixanmst chMX BewiectB 15 1/100 I', nmomyuanu itorypr, 1o
BA3KOCTM, KHCJIOTHOCTH WU BKyCY M0, 100HBIH HOrypTaM, BLIpabOOTAHHEIM 13
ofie3:KUpeHHOro Mosoka, oboramenaoro COM 1o COJICpKaHUs CYXUX BeWeCTB 15
/100 1 [28].

4. Jlobasrenue cTabUAN3aTOPOB/3MYIBraTOPOB
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[Tp 1POM3BOACTBE HEKOTOPBIX MOJIOYHBIX MHPOAYKTOB IHPUMEHSIOTCH
cTaOKW.IM3aTOPEl MM 3MYJIbratopbl. [Ipu m3roroBieHMM Horypra K MOJIOYHOM
OCHOBE J00aBIMIOT TOJBKD CTaOW/IN3aTOPBI.
Knaccudukanug 1THIIEBEIX  CTaOMIU3aTOPOB/IMYJILIATOPOB  JTOBOJIBHO
CJIOXKHA, 1 NIO3TOMY OBIII IPEANONKEH JE(S1 5171 pAa pa3IMYHBIX CXEM, HAIPUMED:

® QOIHUCaAHHNC BCEX C()GlII%[HtE?HI/Iﬁ KaK MTOJUCaXapUJIHbIX MAaTCPHUAJIOB,

® HAKMMCHOBAHRC, BKIIIOUAIOIICE OoTaHUYECKUH BUA,

“®  MIPOUCXOKACHHUEC — pACTUTESIBHOC, ) KUBOTHOE UJIH CHHTETHUUCCKOE,

» XuMudeckas knaccuduxanus [16].

OcnoBrag uens jgobDaBieHMs cTabW.IM3aTOPOB K MOJIOYHOM OCHOBE —
V.IYULICHHME © COXpaHeHWe TaKMX BaXKHBIX XapaKTepUCTHK HOrypTa, Kak
CTPYKTYpa M KOHCUCTEHIINS, BA3KOCTh, BHEUTHUN BUJ U BKYC.

[Ipa mpoussoacTse Horypra CrycTOK 4acTo TOJBEPracTcsi MeXaHH4eCKOH
0bpaboTke, HATPUMED: |

® IepeMEIIMBAHKE CTYCTKAa B pe3cpByape B KOHIIE CKBAIIUBAHMS WM
nepeMellnBaHKEe B PE3epByape sl OXJIaXKICHHUS;

» JIepeKauMBaHMe CryCTKa B IUIACTHHYATBIA  wnmu  TpyGdaThIi
OXJIAAUTEIIE;

» NepeMelIBAHKE MPd  BBEAEHUU B CTYCTOK (QPYKTOB  HJIH
aApoMaTHM3aTOPOB € MOCIEAYIOMMUM IepeKaurBaHueM B (HacoBOYHO-
YIIAKOBOUHBIY ABTOMAT;

® TeroBad obpaboTKa crycTka MOcie CKBAlIWBAaHMS IS MONYVYEHUS
nacTepusoBasHoro  forypra,  YBT-llorypra wimm  Horypra
AIATENBHOTO XPaHEHMS.

B pesysbrate Takod obpaboTKM HOTypT MOMKET CTATh MEHEe BI3KKM H.TH
MOKET IPOM3OHTH OTZENeHHEe ChIBOPOTKU. JloOaBineHue CcTabUIM3ATOPOB
MO3BO.IAET MPEOI0JIETh 3TH HEJTOCTATKH.

. CrebnnuzaTopsl dHOTIAa Ha3BIBAIOT I'MAPOKOIUIOMAAMH. B jforypre oHu
BHITIONIHAIOT JIBE OCHOBHBIE (QYHKUMM: BO-IIEPBBIX, CBA3LIBAIOT BOIY, M, BO-
BTOPBIX, YBE/HUUBAIOT BSBKOCTH [2].

4.1 PasnuuHbIe CBOFICTBA M YCII0BHS IPEMEHEHUS

(DyHKUMOHANIEHBIE CEOHCTBA — JeHCTBUE ONpeAeNeHHBIX CTabHIA3ATOPOB
HeOOXDIMO PAacCMATPHBATE B 3dBHCHMOCTH OT THIA BBIIYCKAEMOTO forypra,
ONHAKO B OOJBUIMHCTEE CIIyyaeB II0JB3YIOTCS METOAOM Mpo6 M omubOoK.
OnrtuMatsHas KOHLUEHTPAMS - U1 HOTypTa ONTHMAaIbHAs KOHUEHTpAaLUs

crabuimzaropa  (cTabWM3aTOPOB) MHOTNA  OMpeaCHseTcs JACHCTBYIOILUMHU
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HOPMAaTMBHBIMK aKTaMu Wiid 110004HBIMUA d(Q(dEKTaMH, T.€. MOABJIECHUEM
HEIKENATENBHOTO MPUBKYCa NMPU 00aBISHUM CIMIIKOM OOJNBLIOTO KOJIAYECTBA
CTadU.IK3aTO Ppa.

Hoyrum  daxrtopom,  ONpeAesIOmMM  KOJIMYECTBO  100aBIILEMOI0
crabum3aropa,  SBASEICA  COJIEPKAHUE  CYXMX  BEIIECTB B MO.IOKE,
NpesHAZHAYEHHOM JUIS BhpaboTku orypra.

XApaKTepUCTUKU  3arycreBaHusi — OONBIIMHCTBO NPUMEHSIEMEBIX B
IPOM3BOLCTBE  HOIypTa CTabMIM3aTOPOB 3aryCcTEBAalOT MNPU  HOPMAILHOM
TEMIEPATYPE OXJTAXKICHUS, 38 UCKIIOYCHUEM JKeJIaTHHA U arap-arapa, KOTophble
saryeresaror npu 23°C u 42-45°C coorsercTBenHo. B cBA3M ¢ 3THM NPUMEHEHHUE
ITUX CTAOUIN3UPYIOMIMX BEUIECTB MOXKST HPUBECTH K BOZHUKHOBEHUIO MPOOIEM
HA CTaJidd OXTaXCHNUS — B YaCTHOCTH, BBI3BATh TPYAHOCTH NPH NMEPEKaYHBAHIM
I.TM YITaKOBKE. '

KpoMe Toro, mpumedeHne xelatMHa MOXET NPUAATb CTYCTKY H3IIHIIHE
[pyOyr KOHCHCTEHUMIO. YTOOBI ycTpaduTh 3TOT 3P(EKT MIM YMEHBIIUTH €ro,
CTYCTOK IMPOIIYCKAKOT Yepe3 MeJKossuencToe cuto [27].

5. JloGapieHue noxcracTuTeNei

Hoaenacturena oObHO NOGABISIOT TPH H3TOTOBIECHHM (PYKTOBOLO U
apOMaTH3UPOBAHHOI'0 HOI'YpTa, @ B HEKOTOPBIX CIydasX — U Ui [POM3BOICTBA
«CTAIKOTO» HATYPAJBHOTO HOrypTa.

OcHoBHas 1uesb 100aBieHUs MOICTACTUTENEH — CMSTYHTH KHCIOTHOCTB
NPOLYKTA. Kommuectso 100aBIIIEMOT O OJCIACTUTEIS onpenesseTcs
CJIENYIOIIUMHI (HAKTOPaAMM:

¢ THUIOM IIOACTECTUTENLS,

® NPEANOYTEHUEM MOTPeOUTE I,

¢ BHJIOM KCIIONBb3YEMBIX (hPYKTOB;

® BO3MOXKHBIM VX BO3J€HCTBHEM Ha 3aKBACKY;
¢ HOPHIMYECKIMMY BOTIPOCAMU;

¢ 3HKOHOMMYECKUMU coobpakeHusIMH [2].

OOBMHO (QPYKTOBBIE M apOMATU3UPOBAHHEBIE HorypTel comepxat o 20

/100 r yriaeBosoB, KOTOPHIE BKIIOUAIOT:
¢ OCTAaTOYHBIC KOJIMYECTBA YIIEBOLOB MOJIOKA (JIAKTO3BI, TAT4KTO3BI U
CIIOKO3BI), CCOEPXKAHHE KOTOPBIX cBA3aHO ¢ CMO B MOIOYHOI
OCHOBE i METOAOM ee 000ralleHus;
* UpHpOIHBIE caxapa, IPUCYTCTBYIOLIME BO (pyKTax (caxaposa,
(GpyKTO3a, IITHOK03a U MaJIBTO3a);
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® caxapa, J00@BIEHHBIE IPH M3rOTOBIEHMM HOrypTa W/WIM Ipu
obpadoTke HpPYKTOB.
Co,aepkaHue pa3UUHBIX HATYPATbHBIX YIJIEBOAOB M UX BU/I 3aBUCUT OT
BUIe  OPYKTOB. @MpyKTsl, MOJB3YIOLUMECS TIOCTOSIHHBIM CIIPOCOM, HMEIOT

C.IEAYIOILME COAEPKAHYS TIPUPOIHBIX YIuiero 108 (/100 r):

Abpuroc 7,5
HUepeluns 12,0
UepHas cMoponuHa 6,6
MaHnagapuu 14,2
[Tepcuku 9,0
AHAHACBI 11,6
Manuna , 5,6
KnyOHuka 6,2

K ¢ccHOBHBIM vraesonaM QpyKTOB OTHOCATCS TIFOKO3a, PPYKTO3a, caxaposa
1 Masibrosa. [losroMy CyObeKTUBHAS C.IaJ0CTh KaXAOro BUAA (PPYKTOB 3aBHCUT
OT COICPKAHUA M BUAA IIPUCYTCTBYIOIMX B HUX yrieroaos [31].

Fcronesyemele B 1IpOU3BONCTBE HOTYPTOB (DPYKTOBBIE COCTaBBI MOMKHO
PA3eTMTh HA JIBE KaTerOpHU: (pYKTOBEIE IIpecepBhl 0e3 MoacHacTUTENeH U
bpyktel ¢ mopcnactutenamu. ITlocientue Gosee MOMYJAPHBL, U COAEPKAHUE
NOACAACTUTENIE B MOINOTOBJIEHHBIX JUI ITIPOM3BOJCTBA Horypra (pykTax
HAXCAUTCA B AuanasoHe o1 25 no 65 r/100 r, upuuem HaubGosiee pacnpocTpaHeH
yposern 30-35 r/100 r.

B Hactosiuiee BpeMa MpecepBBl U MOJ00HEIE UM MaTepUaisl 100ABIAIOT K
FOTOBOMY HOTYpPTY, IIOCKOJIBKY TPHUCYTCTBHE VIVIEBOJOB B MOJIOYHON OCHOBE
MOIXKET MOJABIATH PA3BUTHE MUKPOOPIraHU3MOB 3aKBacKu [2].

MUKpOCKOITMUecKoe HCCIIEI0BAHNE PAINYHBIX BUIOB Horypra mnokasajo,
470, BO-MIEPBEIX, S. thermophilus Gonee ToepaHTHBI K GOJBIIMM KOHIIGHTPALIHSIM
cexapa, yem L. delbrueckii nonsuma bulgaricus u, Bo-BTOpBIX, MPOHCXOMAT
MOPMOJIOTHYECKHE M3MEHEHHS, T.e. MeHseTcss (opMa KIETOK, YIUIHHAIOTCS U
npucopetaroT «HoILHONY BU.

Mernonbzosanwe 6onee 9 /100 T caxapa B MOJIOYHON OCHOBE YMEHbLIAST
CKOPOCTh 0OPA3OBAHNS KUCIOTHI M CHIDKAET BA3KOCTh HOTypTa.

Wurudupyromiee aeiicteue caxapa B kosmdectse 10-12 /100 1 Ha pasBuTHE
MIHKPOMIOPHI 3aKBACKU B MOJIOKE C COTEpIKAHMEM Cyxux BemecTs 14-16 r/100 r B
OCHOBHOM  CBA3aHO  C  OCMOTHYCCKMM  3G(EKTOM,  00YCIOBICHHBIM
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PACTBOPEHHLIMM B MOJIOKE BELUECTBAMH, XOTSH HE MCKIIIOUYEHO TaKKe BIIHMSHUE
HU3KOW axTUBHOCTU BoZbl [19].
[Tpu noBaBaeHUH NOLCIACTHTENEH UCNIONB3YIOT CEAYIOIIUE CII0COOR!:
® npousBoauTe.Ib Horypra nodaeieT 0 5-10 r/100 r noacaacrurens
(caxapa) K MOJIOUHOM OCHOBE;
® CIAJ0CTh, HEOOXoAMMas B KOHEUYHOM IMPOJYKTE, IOCTHIaeTCs
J00ABIEHUEM TOICTAIEHHOTO (PYKTOBOTO HAMMOJIHUTENA.

Jlna u3roToBieHHA (PPYKTOBOTO M apoOMaTU3MPOBAHHOTO HOTYpPTa MOTYT
UCTIONB30BATLCA Pa3IAYyHbIle BUIE YIJIEBOAOB, U HEKOTOPhIE MPUMEPHI O100HOro
MCIIONB30BAHMSA NIPUBOAATCA B CIeAVIONIEM pasgeire [2].

5.1 Buibl yrieBoJIHBIX MOACIACTUTENIEH

5.1.1 Caxapo3e

OurineHHbIH yrIeBos, UCIIOAb3YEMBId Ha MPEANpPUATHAX, NOMydaloT M3
CaXapHOro TPOCTHWKA W CaXapHOW cBekibl. Caxaposa IIUPOKO HCHIOJIB3YETCS B
MLIEBON NMPOMBINLICHHOCTH B KAadecTBE [IOACTACTHTENS B BUIE TI'PaHy.I HIH
cupena. I'panyiisl npy ;106aBI€HNA K HATYPAIbHOMY MOJIOKY TPeOYIOT CHILHOTO
[epeMeIIMBAHMS 10 TIOJIHOI'O UX j;)ac:TBopeHHﬂ.

Ha mnpaxktuke oHu [g00aBAfiOTCS BMECTE € OCTAJIBHLIMH CYXHUMH
uirpetuentavu ripu 40°C. cupor, CoACpKaHME caxapa B KOTOPOM COCTaBJisieT 65-
67 1/100 r (macenuennsii mpu 20°C), nerko cmemmBaeTcs ¢ BOJHOM (azoit
MOJIOYHOM OCHOBBI, HO TaK KaK OH COJIEPXKHT BJIary B Konmdectse 33-35 r/100 r,
yposeHe CMO B Montoke Juist #orypra cHmKaeTcs.

Hpennovrute a0 J00aBIATS caxap nepeji TEMIOBOi 06paboTKOM MOJIOKA,
MOCKOIEKY 3TO OOecHedyBaeT paspylIcHUE BereTaTHBHBIX popM mocTopoHHEH
MUKPOGIIOPEL, HAIPUMED, 0CMOGMIBHBIX APOAIKEH U TIIeCeHeH [4].

5.1.2 MuBepTHBINA caxap

DTCOT TUI yraeBoza obpasyercsa B pesysbTare «MHBEpPCUM» (IIpeBpanicHuUs)
caxapa JIpaBoBpallatoller ONTUYECKON aKTUBHOCTU B Caxap ¢ JIEBOBPALIAIOLICH
AKTUBHOCTH U HA0OOPOT.

5.1.3 Opykro3a (nerynesa)

IlpomblinnienHOE  1TPOU3BOACTBO  (DPYKTO3bI Oazupyercss B OCHOBHOM Ha
KOHBEPCHH Kpaxvaia.

5.1.4 I'mroxo3a (aekcTposa)

B NpOMBIILIEHHBIX  MaciuTabaX — IpoM3BOAUTCS OyTeEM  THAPO.IU3a
KYKYPY3HOTO KpaxMaJia.

5.1.5 Cupon rimoko3sl/ranaxkToss
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Cupor Opou3BOAUTCS U3 MOIOYHOU CHIBOPOTKH.

5.1.6 Paz.iuuHeie 1CJICIaCTUTENN

Copour - CITMPT, TMOJY4YaeMbli B [POMBIIUICHHOCTH U3 TIIOKO3BI C
IOMOINLEY TUAPOTCHU3ALL.

CaxaprH ¥ LMKIaMaT — UCKYCCTBEHHBIE TIOICTIACTUTENH [2].

6. JloOaB:1eHne pa3sIMYHbBIX BEIIECTB

[Ipa 1onroToBKEe MOJIOYHOW OCHOBBI HEKOTOPBIE MPOM3BOJMUTEIM HOTypTa
A8 NOCTHXKEHHA CHEHM(PUUECKUX 1esei BBOIAT B MOJIOKO pa3jiMduHble J0OABKH.
Ilpumepsr nconp3oBanmst TakuX 100ABOK IPUBEICHBI HUKE.

6.1 IlennuunnuHasza _

. J[ma nevyenns mMacTHTa MOJIOYHBIX KOPOB ILUPOKO MPUMEHSIOTCH UHBEKIIAH
aHTHOMOTHKOB B BBIMS, X OCTATOUYHBIE UX KOJIHYECTBA B MOJIOKE TOPMO3SAT POCT S.
thermophilus u L. delbrueckii moxsuma bulgaricus.

B 1poMbIUuIeHHOM 1IpOM3BOJICTBE TICHHIIH/UIMHA3Y OOABIAIOT B MOJIOKO
BMECTE C OCTaJbHBIMM CyXUMHU UHIpeIHeHTaMH. Pexomenayercs 100aBisiTh ee
IpU  TeMOepaType  OXPYXKaloUIEro  BO3MyXa;  BBICOKHE  TEMIIEPATYpBHI,
NPUMEHACMBIE, HANpUVeEp, [PH  TEIIOBOH 00paboTKe MOJ0Ka, MOIYT ee
MHAKTUBHUPOBATL, IIPU OTOM TNEHMUWIUIMHA3a 3((EKTUBHA TOJBKO NPOTUB
NCHULMTUHE, U € ClleayeT H00aBiiTh B MOJIOKO, €CIOM M3BECTHO, YTO OHO
3ATPASHSHO UMEHHO NEHUUMIUTMHOM [20].

6.2 B nuiesoi NpoMbILIIEHHOCTH, B TOM YHCiIe NpH 06paboTke GpYKTOB,

HCTIONBEYIOT PA3IMUHBIC BH/IBI KOHCEPBAHTOB, KOTOPBIE CIyXaT 3(P(EKTHBHBIMHU

MHrHOWTOpaMH  pocTa J(poxoked W IleceHelt, no00aBieHue 00paboTaHHEIX
KOHCEPEAHTaMN ()PYKTOB B HOTYPT HPUBOAMT K TEPEHOCY HEKOTOPHIX M3 ITHX
BCLICCTB B NPOAYKT. B Joryprax jonyckaeTcs HaIMYME TAKUX KOHCEPBAHTOB
(nocTynarommX UCKIFOUUTENBHO ¢ GPYKTOBBIMA /106aBKaMK), Kak COPGHHOBAs
KHCI0Ta (M € CONM HATPMA, KaAbLWs W KalMs), CEpHUCTHINH ra3 W OeH30iHas
KHCTI0Ta. MakenManbHo 101y CTHMbIH ypOBEHb B IIPOIYKTE COCTaBiseT 50 MI/KT.
Copbunopas KHCIOTa —~ MUKOCTATHYECKOE BEIIECTBO, T.€. OHA HE CHMIKACT
CONCPIKAHKMC B TIPOLYKTE IPOXIKEH WIM TUIECCHEHW, a JIMILb IOJABISEeT HX
AKTHUBHOCTb, BO3MOKHO, 33 CUET B3aMMOAEHCTBHA C WX JeTHAPOreHa3HOM
CHCTEMCH.
* /pyro¥i nyTe yBe.muenus coxpapsemocTy iorypra — no6aByienue HU3MHA
(ripupoaHOrO DaxkTeproNuHa, OaKTepHaNTLHOTO Oenka-aHTHOUOTHKE),
NPOAYyUHPYEMOrOo  HEKOTOpBIMM  BHIaMH Lactococcus lactis mosmeuaa lactis.
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HyBeTBRTEMBbHOCTE S, thermophilus w L. delbrueckii momsuma bulgaricus

13ydajiach MHOTMMH UCCIICIOBATEIISIMH.

Hd ocHoBaHmM monydeHHBIX pe3yNbTaTOB [19] MOXHO ¢ yBEpEHHOCTHIO
YTBePXKI@Th, YTO MAKCHMMAJBHOE TOPMOXKCHHE pPa3BUTUS MHUKPOOPTaHH3MOB
3UKBACKM NPOMCXOAMT B MOJIOKe, conep:kamem 100-200 ME/mn auzuna. Ecou S.
thermophilus HevyBeTBrTEIBHBL K HU3UHY (10 SME/Mi), TO Taxe KOHIIEHTpauus
TOpMO3MT paseuTue L. delbrueckii monsuma bulgaricus. DtoT pesymbrar
34CTaB/SIET IPEATNOJIOKL Th, YTO YYBCTBUTEILHOCTD JIAKTOOAKTEPHI 3aBUCHUT OT HX
BHIA.

Ipuponuslii  KoHcepBaHT mif HOrypTa, KOTOPHIH, BEPOSITHO, CTAHET
OCOOCHHO BakeH B OmKafllUMe HECKONBKO JET, - 3TO HATAMUIMH (nnum
IPUMApHLIKH, KK €T0 4acTo Ha3bIBatoT). OOBIYHO ero mosyyaror u3 Streptomyces
natalensis, ®u OH ABISETCS IIOJHEHOBHIM AHTHOHOTHKOM, KOTOpEIH Ha
CErONHAINHMI  NeHb  HMeeT CIeNyIOlIne  IpeuMyllecTBa:  obiajaer
O4KTEPHIIMAHBIMHA CBONCTBAMU 10 OTHONIEHHIO K APOYOKAM U IUIECEHSM (B
OTIMYHNE OT COPGUHOBON KUCIOTEL, KOTOPAs JTHIIb MOABIAET HX pocT).

OtcyTcTBYeT — BAMAHHME — HAa  3aKBACKy;  JOCTATOMHO  BBICOKAS
TePMOYCTONYNBOCTD, YTO MO3BOJISIET OGABIATL €0 K MOJIOKY O TEIUIoBOi
oGipadorkn npu 95°C B Teuenne 7-10 MHH; BBICOKas KUCJIOTOYCTOWYMBOCTD,
AocTaTouHas [yis BeLep:kuBanusa pH 4,0 B renenue aByx-tpex nemens.

TlockosibKy BCE 3TH BUIBI KOHCEPBAHTOB MOTYT OBITH IOJYYEHBI B BHJE
HNOpOlIKa, WX 100aBASIOT B  MOJIOKO BMECTE C OCTAIbHBIMHU CYXUMHM
MHTPEAMCHTaMHU; TerutoBast 06paboTka Mo:10Ka He BIMSET Ha UX CTaOUILHOCT.
Hist tocTHIKE NS MAKCHMAIIBHOM T10.1b3EI OT KOHCEPBAHTOR HOTYPT J10JKEH OBITh
XOpOIIEro  KadecTBa, M II03TOMY BONPOC, ABIAETCS JM KX [pUMEHEHUe
JEACTBUTENLHO ONIPaBAAHBEIM, JOBOJILHO CIIOPHEIA [20].

6.3 MunepanbHble BeulecTBa, BUTAMUHE] U JKHPHBIE KUCIIOTBI

®ropupoBanue - Mmojoka (4 MKD/T) s NPOU3BOJCTBA Horypra.
Hobassenne dropuaa HATPUS CyLIECTBEHHO HE BIMSAET Ha POCT MOJIOYHOKUCIBIX
baxrepuii. DTO 03HAaYaeT, YTO MOIOYHEIE IPOAYKTBI, BKIItOYas HOTypT, MOTYT
OBITb HCTIONB30BAHB! JUIS OOECTICUCHUS JeTell JMOIOTHHTENBHbIM KOJIMYECTBOM
dropa B paifonax, rae GpTopHpoBaHye BOIBI He IIPAKTUKYETCA.

AMpHBIE  KHCTOTHI — KanpoHOBask WIH TaIbMHTUHOBAS KHACITOTBI,
nobassiemMble B konmyectse 0,01 /100 r, me MOIYT OBITE 0_6Hapy;[<éHm B

[TACTEPUIOBAHHOM MOJIOKE [0 HOCTOPOHHEMY HOPUBKYCY. HM3meHenne cocCTaBa
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KOPMOB JUIA KOpPOB MAJM J00aBIEHHE COEBOIO Maciaa K MOJCKY Tpd
IIPOU3BOACTBE MOTypTa He BAMAET HA aKTUBHOCTD 3aKBACKU.

BuraMphbl — obOorameHue #orypra BHUTaMHHaMHU npomBolmTCé{ s
netrckoro nuranusd. Cogepxanue BuramMuBoB A u C B mponecce XpaHeHMs
YMEHBIIATOCh, OHHAKO 3TOT 3(M@MEKT MOMKHO CBECTM K MHUHUMYMY 3a CYCT
nobaBneHus nperapara 3— KapoTnsa.

CHinKeHUEe coIepKanus HATpUsl - HOTYPT ¢ HU3KUM COJEP)KaHWEM HaTpHs
cTan BechbMa [OMYJSIPHLIM OJlaronaps CBOMM IIUTATEIBHBIM CBOMCTBAaM, a TAKXKe
KaK (PU3MOJIOrHYECKU TTOJIS3HAs MUILA.

11 ero  mo.ydyeHus  MoOJIOYHAas — OCHOBa  oOpadaThiBaeTcs B
KaTUOHOCOMEHHOM  anmapaTre, COACpPKAlleM CHJIBHOKUCJIOTHBI  KaTHOHMUT.
KauecTro iorypra, mO.Iy4eHHOrO M3 MOJOKA C HM3KMM COJIep:KaHUEM HATpH,
ObUIO aHAJNIOTMYHBIM Ka4eCTBY KOHTPOJIBHOI'O HOTYpTa, NMpUYeM YMEHBUICHHOE
COAEPKAHHUE HATPUS HE BIIMSIIO HA AKTUBHOCTH 3aKBACKU.

M3MeHeHne MUHEPANBHOIO COCTaBA — U3MEHEHHWE MHHEPAJbHOrO COCTaBa
Morypra B pezyibsTaTe 0dpaboTKi MOJIOUHON OCHOBBHL.

[Ipumepamu MOTyT CIy»KUTH ClieHYIOIME BHAB 00pabOTKH MOJIOUHOM
OCHOBBI. YMEHBILEHHE cOjIep:KaHus Kanblusa 10 50% u oboraieHue MaramueM 10
1 r/n, yBennvenue coiepxkaHus JKejde3a B HOTypTe IIyTeM MHCIIOIL30BAHMS UL
(epMeHTAUNK MOJIOKA KENE3HEIX pe3epBYapoB WM 1o0aBleHUs Kejle3a B
MOJIOYHYIO OCHOBY.

YBeIUUEHUE CONSpkaHUS Kalbliid B HOTYPTE C IIOMOIULI) [JIIOKOHATa
KaJbUMs, BOCCTAHOBJIEHHE ¢ TOMOLIBIO 00Jiee CUIIBHONH 3aKBAaCKM CKOPOCTH
o0pasoBaHHs KHCJIOTEl B MOJOKe, O0OTAllleHHOM KalibLIMeM, TIje pocT S.
thermophilus 6r11 ocnatmeH.

7. T'oMmoresusanus

['oMorenunsanms o3HayaeT nojgyyeHne roMOreHHON (OTHOPOJHOM ) IMYIILCUM
JABYX HECMEIIHBACMBIX JKUIKOCTEH — HAaTpuMep, Macia/skupa ¥ BOIEL.

B MOJOYHBIX IpO,IyKTax BCTPEUYAIOTCS ABA BUA SMYIJIbCHIA:

®  «MacIo B BOZEY - «IIPsIMAs» SMYJbCHSA, B KOTOPOH KalenbKH Macna
(’kupa) pacrpejeNieHsl B BOAHOM (ase (B 9Ty KaTErOpUIC MONajaeT
CONLIIMHACTBO TOMOTEHU3UPOBAHHBIX MOJIOYHBIX ITPOYKTOB);

¢ «BOJA B Mac.Ie» - «oOpaTHas» 3MYJILCHSA, B KOTOPOH KaleabKy BOIBI
pacupe/iesIeHEl B MACIIHON (ase (TUIMYHBIA NMpUMEp — CIUBOYHOE
Macio).
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Monoko nnst fiorvpra — THnMYHBLI NPUMEP OMYJIBCUM THUIA «MAc.10 B

BOZE», MOITOMY CO BPEMEHEM MD CTPEMHTCH OTIETHTHCS (ocobeHHO B nepuon
CKBALLUMBAHUS B pe3epByaax).

Ina  opeaoTBpamieHUs  3Toro MOJIOYHYIO ~ OCHOBY  TIOABEpraioT
BLICOKOCKOPOCTHOMY NMEPEMEIIMBAHUI) MJIM TOMOTEHU3ALMH, T.e. IIPONYCKAIOT
[I0I BBICOKMM IaBJeHHEM Yepes HeGCIbLIOE OTBEPCTHE WM KOJBIEBOIL 3a30p.
llpnvieHenue onHOCTYNEHYATON WM NEYXCTYNEHYATOH TOMOTE€HU3AIMH 3aBUCUT
OT COAEPKAHUS IKUPA B HCXOJHOM CHIPLE.

[Ipy  npomssoactBe  Horypra  MoA0KO  OBBIUHO 1101BEpraeTcs
O:HOCTYTIEHYATOH rOMOr€HM3aLMN 1pK Temnepatype 65-70°C u napnennn 15-20
Mlla. B HEKOTOPBIX CIIyuasx rOMOreHH3aIHs MOJIOKA IUI HOTypTa NPOU3BOANTCS
Tocne TeIIoBOH 00paboTKKM MOJIOYHOH ocHOBEL 11pH 5TOM HEOBXOINMO MOMHETE
0 OIIACHOCTH TOBTOPHOTO 3ATPS3HEHHUS NpOAyKTa M, IO BO3MOMKHOCTH,
HCTIONh30BATE  AaceNTUYCCKUH  roMoreHusatop.  IlomyueHue Horypra ¢
MAKCUMAJIBHON MJIOTHOCTBIO U BIArOYIEePKUBAIOMIEH CHOCOGHOCTBIO CrycTKa
AOCTATACTCA B CIIyqac TIPOBENCHWS I'OMOTEHU3AUUM NPH JABJICHHH He *BbIIIe

23MTa nocte TemnoBoit 06 paboTKM [26].

8. Teruosas oOpaboTka

Harpesanue MO0:I0KA JaBHO MPUMEHSETCS B IIPOU3BOJCTBE Horypra s
YBEMUCHUS KOHIEHTPAUMY CYXHX BEIECTB B MOIOYHOM ocHoge. Haznauenue
TENIIOBOH 00paboTkH MO.I0Ka NpH NPOM3BOACTBE KUCIOMOIOYHBIX IIPOLYKTOB
3aKJFOIAETCS B CICIYIONIEV

® paspylmleHue  W/MIM  yoadeHde  MaTOreHHBIX U APYTUX
HEXEJIATETEHBIX MUKPOOPTaHU3MOB;

® CO3JaHME YCIIOBHH, OIArONPUATHBIX ISl PasBUTHS MUKPO(IOPHI
3AKBACKU;

® U3MCHEHHME PU3UKO-XMMHYECKUX CBOMCTB COCTaBJIAIOIIUX M[()H'()K;a,
BIMAIOUIMX Ha KayecTBO Horypra.

Ilactepusannst Moncka sBngeTcss ogHONW M3 Hauboee PacIpOCTpaHEHHBIX
OTIEpPaLMi B MPOMBIULIEHEOM MPOU3BOJICTBE PA3IMYHBIX MOJOYHBIX MPOJYKTOB.
[IpuvensieMble coueTaHus TeMuepaTyphl 1 BpEMEHH BapeHpyroTcs oT < 65°C
TEICHUE HECKOTBKMX CekyHA (TepMusaima) g0 150°C B TeuyeHHe HECKONBKIX
CCKYHI s yJIbTpaBbicOKOTeMIIepaTypHoit oGpabotiu (YBT).

[l1poko u3y4eHo BMMSHME TEMIOBOI 0OpabOTKH MOJIOKA Ha U3MCHEHWS
COCTaBHEIX ~4AaCTEH MOMOXA, €ro MUTATeNbHBIE CBOMCTBA, WMHAKTHBALAIO

(bepMEHTOB  (HATMBHBIX WM OaKkTepHaILHOTO NPOUCXOXKIACHUS) M
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[IPOJYKTOB (Hampuwmep,

TEpMOYCTOHUHBOCTL YBT - Mos0Ka, crymensoro u CYXOro MOJIOKa).

TertoByto  oGpafloTky Monoka mpu  mpoussojcTse Horypra MOKHO

NPOBOMATL 1IPM  Pa3IMIHbIX

pexumax.

Bo3MmoxHbIE BapHaHThl, BKIHOYAS

TCPMU3ALHUIO, TIpecTaB/ensl B Tabmuue 1 [2].

Tabmaua 1. Pexum Tenosoit ofpaborku HaTypaJibHOI'O MOJIOKa U MOJIOYHOU

OCHOBBI 111 HOTYpPTA

Ilponosxu | Temmepa- | Bun tennosoit ITpumeuanue
TeneHoCTh | Typa (“C) 00paboTku
Heckonbko <65 Tepmuszanust | OcnoBHas nens — YHHYTOXUTH [ICHXO0-
C TpOQHEIE HaKTepuu; He BEI3LIBACT Apy-
I'MX HEOOPATUMBIX U3MEHEHWH
30 muH 65 Jnurensuas Paspymienne moutm Bcex maroremmbx
JacTepulanmst jMH'KpO()pFaHI/ISMOB, OPUCY TCTBYIOINX
B MOJIOKE, OJTHaKO YHHYTOMAKTCH He
15¢ 72 Kpartkorpe- | Bce BETr€TaTUBHLIC KJIETKHU
MEHHas MHUKpPOOPraHu3MOB; MHAKTHBALMSI
ITaCTepU3aAlMs | HCKOTOPBIX  (EPMEHTOB, BKYC H
CbIBOPOTOYHEIC OEJIKM HE K3MEHAIOTCSI
4-20 ¢ &5 BricokoTemire | VanuTOMXEeHHE  Bcex BEreTaTUBHBIX
"paTypHas | KJIETOK, HO He crop Oakrepuii;
30 Mmun 85 IIaCTepU3alns | pa3pyuiaercs
Oonblas 4acTh (epMeHToB, HO He
5 MUH 90-95 MOJIOYHBIE 5 OakTepuanbHele |
| IIPOTEMHA3Bl WM OaKTepHATBHBIC |
JUI1a3kI, JleHaTypanus OeNKoB
CHLIBOPOTKH A
' 40-20 vuH | 110-120 | Crepunmsanust | Paspyuresne Beex MHUKPOOPIraHU3MOB U
EPUOIU- CIIop; Hekotopele BuAbl YBT wmoryr
YECKUM OBITH HETOCTATOUHEI AJ1s MHAKTHRALIMH
cnocoboM | BeceX GepMEHTOB; IMEIOT MECTO XAMM-
20-2 ¢ 135-150 VBT YECKME HM3MEHEHUS, MEHIETCS ILBeT H
BKYC MOJIOKA B
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Ilpu ripoussoucTae forypra Mosoko Harpesaetcs Boime 70°C, u pu3mKo-

XHMHHCCKHE  M3MCHEHMS, KOTOPHIC MOTYT MNPOM30MTH B MOJOYHOH OCHOBe,
CHOXKHBI 1 MHOIOOOPA3HBL.
8.1 Pazpyienue natoreHdbIx M Apyrux MHKPOOPTaHU3MOE
TemtoBas o6pabotxa mosoka a1s florypra npu 85-95°C mocratouna ns
YHUYTOKEHUA  OOJILIUMHCTBA,  €CIM  HE  BCeX  BETETATHBHBIX  KICTOK
MHUKPOOPTAHH3MOB, HNPHUCYTCTBYIOIIMX B CBIPOM MOJIOKE, OJIHAKO GakTepHu,
00pasyIomme CHOpEl U HEKOTOPBIC TEPMOYCTOMYMBEIE (DEPMEHTHI, COXPAHSIOTCS.
AKTUEHOCTE (EPMEHTOB MOJIOKA — IOJE3HBIN UHAUKATOP (PU3UOSIOIMYECKUX
M3MCHEHMH B BBIMEHH MIJIEKOMUTAMMINK, YCIOBH 00paboTKu MOJIOKa u
(pakTopoB, BAMSIOLINX HA BKYC M Ka4€CTBO MOJIOYHBIX MPOIYKTOB [16].
8.2 Jle¥icTBHE CTHUMVIMPYIOLIINX HIH MHTHOUPYIOMUX (haKTOPOB
Harpesanne wonoka moxer mpusectw k BBICBOOOXKAEHUIO HEKOTOPHIX
BOUIECTB,  CTUMYJHMPYIOUIMX MM UHTHOUPYIOIUUX AaKTUBHOCTh MOJOYHBIX
32KBacoK. MIMeoT MecTo caeayronme ssieHus 10Ka3aHubIe Hay4HO:
¢ CTHMYIMPOBAHUE PaA3BUTHI MUKPOQIIOPEI 3aKBACKH B MOJIOKE pu
TEIIOBOK 0OpaboTke ero B unTepBane or 62°C ¢ BBIIEPkKOL 30
muH 10 72°C ¢ BBIAEPKKOUN 40 MuH;
© HHIUGUPOBAHME PA3BUTHA MUKPO(IOPH 3aKBACKH npy  Harpese
Monoka B jaumanazone or 72°C ¢ BBIACPKKOU 45 Mun no 82°C ¢
BbLIEPKKOH 10-120 Mun v 1o 90°C ¢ BBIIEPHKKOIL 1-45 Mun;
¢ CTUMY.IMpOBAHUE PAa3BUTHS 3aKBACOYHON MHUKPO(DIOPE] B MOJIOKE,
MOJBEPTHYTOM TeroBoit obpaGorke npu 90°C B Teyenue 60-180
MJH W IIpy apTokIaBuposanuu (120°C, 15-30 MUH);
* unrnbMpoBarMe  pasBHTUS ~ MMKPO(IOPHI  3aKBACKH opu
YHKECTOHUCHHUL peXKMa CTEPUIN3aIUM MOJIOKa B aBTokase (120°C,
oonee 30 mun) [31].
8.5 Mamenenne Gpusuko-XxuMHYECKAX CBOICTB MOJIOKA
CBexee HATYpaNBHOE MOJIOKO CONECPIKUT npumepHo 87 r/100 r Boger u 13
r/100 r CMO. Coctas Mosioka s #orypTa nocie HopManIus3auy 1 06GoraileHus
HECKOJIBKO M3MEHSACTCA: collepkaHue BoJbl B HeM 84-86 1/100 T, a C]\/IO"lél-l6
r/100r. KoMmIioHeHTH Mmosoka PacTpeIICICHEl B OCHOBHOM MEXIY IBYMS
AUCIICPCHBIMH - CUCTEMAMX  — SKMPOBBIMH  IIAPUKAMH U KX MeMOpaHaMmHu,
00Pasy OUUMK IMYILCHIO, U KOMILIEKCAMH Ka3eHHOBLIX MHULEII, 00pas3yrIIMMu
KOIIOMIHEIA PACTBOP CHIBOPOTOYHEIE GEIKU HAXOISTCS B pacTBOpe U HUMEIOT
00.1e€ KOMMaKTHYIO, chepudeckyto popMy, YeM KazeHHBI,
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QyHKUMOHANLHBIE CBOWCTEA O€JIKOB CBIBOPOTKM CTaHOBSTCH GoJjiee

sIBHBIMH 110C.T€ HAIPEBAaBHs MOJICKA, NOCKOJBKY NMpH Temmneparype soime 80°C
OHU J{EHATYPUPYIOTCA ¥ CBSA3BIBAIOTCA € K-KAa3¢MHOM, TTOBBINIAS CTAOWJIBHOCTH
MHULCJLTB]. |

OYeBKIHO, YTO H3VISHEHMS OENKOB MOJIOKA, BRI3BAHHEIE HarpeBaHueM U
nocenyiomee 00pa3oBaHye KUCIOTEl MOIYT NOBJIMSTH U Ha JPYTHE CBOWCTBA.
Hamprnvep, ontimansHele rHAPOQUIBHBIC CBOHCTBA GENKOB IOIYYEHbI npu
Harpesanmn 10 85°C B rewenne 30 mun. [lo npeifcTBue HarpeBavust Ha OCNKH
NDENCTABNACT CODOM IBYXCTammiiHbIN TpoOLEce, HAa MEPBOM CTaaHK KOTOPOTro
IIIOUCXONAT CTPYKTYPHBIE U3MEHCHUS (pa3BepThIBaHUE GEIKOBOM robyikl), Ha
BTOpOH - arperaims (00beaUHEHHE) AeHATYPUPOBAHHBIX MoOJIeKyJT Oerika, 3a
KOTOPO MOKET TOC/IEAOEATh KOAry LA |

Hanbosunm H3MeHeHUIM B pesyibTare TemJIOBOM 00paboTku Mo:10Ka,
IPUMEHACMOHN NPY TIPOI330/1CTBE HOTypTa, I10JBEpraloTcs CHIBOPOTOUHBIE GEIKN,
XOTsS DUPEICICHHOE 3HAUEHHE MOTYT MMETh M3MEHEHMs] U HEKOTOPKIX JIPYIHX
KOMIIOHEHTOE MOJIOKA: HaIPEBAHNE MOXET BIMATh HAa COCTOSHME COJIEH MOJIOKA,
ocobeHHo kanblu, hocdara, UUTPATa W MATHHSL. ITH COTH MOTYT CylIECTBOBATE
B MOJIOKC B BHIC PACTBOPUMBIX MOHOB WIH B KOJUIOMTHOH (BOpMe Kak HacTh
KOMILIEKCa Ka3€MHOBBIX MHIEN, a HarpeaHue Mosoka npu 85°C B teuenue 30
MAH MOXET IEPEBECTH B KOIOUAHYIO dasy 1o 16 % pacTBOpMMOro Kajbius.
Harpesanue MoJI0Ka MOKST CHUBHTE KONMYECTBO IMPUCYTCTBYIOLIETO KHUCI0POa,
T.C. YMEHBUINTh OKMC/IMTEIILHO-BOCCTAHOBUTENBHBI ~ [OTEHLMA,
CTUMY TUPYIOLUMI pOCT 3aKkeacku [17].

9. Ilpouecc depvientupoBasus MoIoKa

Ilpn mpoussoncTBe Horypra nouBepruyToe TErIoBoit 00paboTke MO.JI0KO

MIDKIACTCA 10 TeMIepaTypsl BHecenus 3akBacku (S. thermophilus u L.

delbrueckii neasuaa bulgericus) u 06suno ckBamMBaeTCs (bepmenTtupyercs) npu
40-45°C, ontumanbuoi TeMIieparype A1sd pocTa 3TOW CMEWIAHHOH KyIbTypsl
(MeTon kpatkoil wuAKyOanmm). B HEKOTOPBIX ClIydasX [MPOJ0KUTEILHOCTD
CHBALIMEAHUA  MOMKET CCCTaBIaTh 2,5 4 (7MPM  YCJIOBHM, 4YTO 3aKBacka (B
KoJQM4eeTBe 3%) JI0CTaTOYHA aKTWUBHA, W OTHOLIEHUE MEXJY MaJIOYKAMH WU
KOKKaMy Xopomio cOanancupoBano). OMHaKo MOXKET OBITh HCIIOIB30BAHO u Oonee
npoJospKuTensHoe cxBarmsanne opu 30°C okoso 16-18 4 win JI0 TOCTVKEHMS
KEJIAEMOH KHCJIOTHOCTH (BalpuMep, 0 ClIeyIOmero JTHSA).

Koraa oxmamjeHHoe MOMOKO mepexaumpaercss B pesepeyap  1s
CK3ALIMBAHUS, 3aKBaCKa ODBIYHO JO3MPYETCS HENOCPENCTBEHHO B MOJIOKO, WIIH,
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GO MCNOMB3YeTCH  MHOIOLENCBON pesepByap, 3aKBacka J06aBisgeTCS B

pyuHyto, yubo (npu GonpmoM ofbeme pe3epByapa) HEOOXOIUMOE KOJTHYECTBO
HIKBACKM TI01aeTcsl B Hero HacocoM. Ilpum mpouseonctse rycroro Horypra
(TepMOCTATHEIN  Cc110cod) coBCTBEHHO (bepMeHTaLMT MOXKET NpPOUCXOIMTH B
NOTPEOUTEIBCKOH Tape, a [P NPOM3BOJICTBE NIEpeMeIIaHHOro  Horypra
(PesepByapHBIi cr1oco6) MOTOKO CKBalIMBAETCS B pe3epByape. HezaBucumo ot
Bila  NPOM3BOAUMOIO HOTypTa OGHOXMMHYECKHE peakKIMM, OTBEYAOLe 34
OpMHpOBaHNE T'esa/CryCTKa, WICHTHYHEL

OcHoBHOE  OTiIMYKE TyCcTOrO 1 epeMelIaHHoro iorypra - 3To
PCONIOIMHECKME CBOMCTBE CryCTKA, MOCKOJBKY B TI'yCTOM HOIypTe MOJIOKO B
IPONECCCE CKBAIIMBAHMS HE IIEPEMEMIUBACTCS, U MOJIyYaEMBIil rellb IIPEICTAR.IAET
COBOH CILTONIHYIO TEEPHOOGPAZHY D Maccy, a IepeMelIaHHbIi HOTYpT IOy yaeTcs
B DE3yIbTaTe paspylICHUA CTPYKTYPEI el B KOHI[E CKBalIMBAHMSA, Mepes
OXJIOXACHUEM ¥ JanbHeined o6paboTkoi [20].

9.1.  MUKpOOpraur3Mer 3aKBacku

B npomsnmnersom  mpoiiecee POM3BOJICTBA WOTYypTa HCHOIL3YIOTCS
34KBACKM € OTIPENCTEHHBIM HAbOPOM MOIOYHOKHCIBIX GakTepwit, Hatupumep S.
thermophilus u L. delbrueckii noxsuma bul garicus, HO /IS IPOM3BOJICTBA IPYTHX
AHAJIOTHYHBIX  [IPOTYKTOB MOTYT TMOTPeOOBAaThes 3aKBACKM JPYTOTO COCTABA.
Hanpumep, Gosrapckas 1axra NIPOU3BOAUTCA € HCIIONB30BAHHMEM TOJIBKO L.

de noasuna bulgaricus, gaxu B Wmaum mpowssomutes c IIOMOIIBIO
CMEIIaHHOH 3akBacku, conepxkaiteil S. Thermophilus, Lactococcus lactis BUIIA
diacetylactis u, Lactococcus lactis moasuna cremoris. brno-iorypte! npoussogarcs
C MOMOIIBK Da3IHYHBIX 3aKBACOK, COJEpKAIIMX HOrypTOBBIE OpPraHM3MbI
(OTOENBHO B CMecH) W/WIM BHILI Lactobacillus, Bifidobacterium u Enterococcus
[2.

Bribop xomOunammi saksacok, UcIombs3yembix IIpY IPOM3BOJCTBE HOrypTa,
OCYIWICCTB.IACTCA MCXOMS M3 TMOJNYYCHHS JKENAeMBIX BKYCOBBIX XapaKTEepPHCTHK
OPONYKTA, HAKOMNICHWS JIAKTATOB, APOMATHYECKUX coequHeHuii u  IIIC
(PK30MOMUCAXAPHIBL), & TaKKe CTPEMIIEHUS OBECIeUnTs OTPEOUTENST TUHPOKAM
BBIOOPOM 1TedeOHBIX PO tyKTOB [19].

9.2.  OGpasosanue rens

ObpasoBanne rens Ipu H3roTOBIEHHU HCKOTOPBIX MOJIOYHBIX NPOLAYKTOB
00YCIOBIIEHO B OCHOBHOM JecTa0unn3auneli Ka3eMHOBOrOo KOMILTeKca. XoTs
M3TOTOBJICHUE HOTYPTa HE BKIIOYAeT J06ABJICHHE OPOTEOJUTHIECKOrO
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KOAry/IMpyrolero (h¢pMeHTa, ONpeNeNieHHYI0 POJIb MOTYT MIpaTh [IPOTEHHA3HI

HoryproseIx 3akBacok. [1o3ToMy cnesyer uMeTh B BUIY, 4TO norypr MoxeT ObITh
I'2JieM, 00pazoBaHHLIM HE TONBKO 11O JeHCTBHEM KHACIIOTEL, X YTO B 00pa3oBaHUM
JIleHaTy PUPOBAHHOM GeNKOBOH MaTpHIbl MOTYT y4aCTBOBATh MPOTEUHA3BL. Bce HTo
MOMKCT MMCTE OTHOLUCHHE K CBOMCTBAM IelIeBOM CTPYKTYpHI Horypra.

OCHOBHBIE DPATHYUA MEXITYy MOIOYHBIMHU TeJISIMU, TOJYYEHHBIMHA IO
HEHCTBHEM KUCIOTHI WM epMeHTa: [IPOYHOCTBE KUCJIOTHOI'O IeJis HE MEHAETCH B
TEHCHUC TIEPBEIX CYTOK NOCIE refle00pas0BaHus, B ePMEHTHOM refle B TeUeHUe
TOTO  JKe  MepuoNs OHa  yBEJMYMBACTCS; MOJIOYHBIH Tejib, 00pa3oBaHHbIH
(epMenTaMU-KOaryIsHTavu, 6oee [IPOYCH, Y€M KHCJIOTHBIN Tesib. KucsoTHbi
K€ I'C.Ib IMEET MEHEE MPOYHYIO CTPYKTYPY H JIETKO pa3pyIlaeTcs.

Opranoaentuueckne mokasarenu (epMeHTHpOBaHHOrO MoOnoOKa. 3ariax —
o MHTCHCUBHOCTb, KUCIBIA, (PYKTOBBIH, MacIsSHBIHA, IPOXKKEBOI, CIIUBOYHBIH,
cllankui, Jpyroit. Bkye - ero MHTCHCHBHOCTD, KUCIIBIN, (PYKTOBBIA, MaCISHBIIA,
OPOrOPIJIBIA, CIMBOUHBIH, COIEHEIN, TOPBKHH, JINMOHHBIHN, CIaAKUI, XUMHUYECKUH,
Apyroi. IlocneBkycue - ero HHTCHCUBHOCTL, TOPBKWM, KUCIBIH, IpPYIOH.
Koucwcrerumss - mmotHOCTS, CMETaHOOOPA3HOCTh, BA3KOCTb, KIEHKOCTD
(CTU3HCTOCTB), TBOPOXHUCTHIN XApaKTep, 3acThIBAHUE Ha Hebe, MeNOBOM,
OTIIeJICHUE ChIBOPOTKH/TUIAZMBI. .

‘DopmMUpOBaHUE HOTYpPTOBOrO rejid SBILETCS pe3ynbTaTOM OMONOrHYECKHUX
M PU3MUECKX. BO3AEHCTBEI! Ha MOJIOKO — TAKHX KaK oboralneHme, roMOreHH3aIus
M Ten1oBad 00paboTka MOIOYHOW OCHOBBI M KaTaGOMH3M JIAKTO3E B MOJIOKe
MHKPOOPTraHM3MaMH  3aKBACOK AN yJOBJETBOPEHUS WX SHEPTETUUECKUX
norpebuocTell, B pesylbTaTe 4ero obpasyeTcs MOJIOYHAs KHCIOTa U I(pyrue
COEIMHEHUS. ITH 5 (PeKTH BEI3BIBAIOT 00PA30BAHUE B MOJIOKE Tellst [2].

10. Oxnaxaenue

[MpousBoncTeo Horypra — npouece 611'()J]f0FI’I‘-ICCKI/Iﬁ, U OJHHUM U3 Haudolee
HOIMyJIAPHBIX  METOJOB  PEryNIHPOBAHHS  MeTaboNMYecKOH  aKTHBHOCTH
MHUKPOOPTaHH3MOB ~ 3aKBACKH M HX (DEPMEHTOB  SIBISETCS  OXIAXKIICHUE.
OsutaxkneHue  cryctka HayMHAeTCS HEITOCPE/ICTBEHHO TOCJIE  OCTHKCHMS
UPOAYKTOM M€IJAEMOW KUCJIOTHOCTH, Harpumep, pH okomo 4,6 wm 0,9%
MOJIOMHOR  KHCJIOTBI — B 3aBUCKMOCTH OT BHia NPOM3BOJIMMOIO HOIypTa,
HCIONE3YEMOTO  COCO0a OXNAXIEHHS W/WIM (hPeKTUBHOCTH TEeJIONEPeHadY
[14].

[ockoneky 1pu Temneparype oxoso 10°C MHUKPOOPTaHu3MBl HoTrypTa
NPOABIAIOT OrPaHUICHHYIC AKTHBHOCTD POCTA, OCHOBHAS 1IeJTh OXJIAXKIEHUS — 5TO
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KAK MOXKHO OBICTPEe CHU3HTD TeMiepatypy crycrka ¢ 30-45°C no 10°C u mioke
(yuwe Beero — okono 5°C) ms KOHTPO.Il KOHEYHOW KUCIOTHOCTH MPOIVKTA.
[Tponecc oxnaxuenus HOTypTa MOMKET COCTOSATD U3 OJHOM MK JBYX CTaHi.
10.1 OgHocTamniinoe oxnaxaeHne
" Ilpu Takom mporecce Crycrox oxmaaxmaercs OT TEMIIEPATYpPEl UHKYOAIUU
10 Temuepatypsl Hixe 10°C nepesl [100aBIEHUEM BKYCOBBIX BEMIECTB U
Y TaKOBKOH. DTOT MOAXOA OCHOBaH HA NPE/NONOKEHNHM, YTO CTYCTOK IIpH HH3KOH
Temnepatype  ©onee crabuwren, wem mnpu 20°C, wu IIO3TOMY OH MEHbIIE
[IOBPEKAACTCA TIPH TTOCTEOYIOUINX CTaIUAX (MEXaHUYECKOe BO3IEiCTBIE npu
BRENCHHE (PPYKTOB/BKYCOBBIX [00aBOK M IPH 3aM0HEHNH Taphl I PO3HUYMHON
pozaxu). PakTHYeCKH CTyCTOK NpH Temneparype okono 20°C menee BA3OK, H,
C/ICAOBATSIIBEO, NPOAYKT MOKET OBITh MepeMelmieH W3 OJHOH  yacTw
TEXHO.IOTHYECKOTO 0OOPYIOBaHUS B APYIYI0 ¢ MUHHMATBHBIMU HapylIeHUsIMH
CTPYKTYpBl. B CBA3M ¢ 3THUM omHocTagdiiHOe OXJIaXICHUE B IIPOMBIIIIEHHOCTH
HCIIOJIB3YETCS JIOBOJIBHO PEIKO.
10.2 JIByxcTanniinoe oxiaxieHue
IIpu TaKoM MCAXo1e B MepBO CTamMM OXNaXKICHHS TEMIIEPATYPY CryCTKa
CHIKAT oT 35-45°C npumepro go 20°C (mepen noGaBneHHEM BKYCOBBIX
A00aBOK 1 po3nuBom). BTopas ¢ramus oXIaKIeHus IMPOBOJUTCS B XOJIOAMIILHOMN
KaMepe, Iie HorypT oxmakIaercst 10 temnepatypn! Huke 10°C. Taxnm oOpasom,
HUCKOJIBKY  CTYCTOK  OCTAeTCsl HEIOBPEXK/ICHHBIM, depe3 1-2 cyToK XpaHeHwms
KOHCHCTEHIMS! HOTYpTa ynydmaeTcs.
[TornoOnabIi CrIocon OXJIAXKICHHS LIUPOKO UCII0JIb3YeTC A B
TIPOMBIIINEHHOCTH 115 0. TY4SHHS Ka4€CTBEHHBIX BI3KMX HOTypTOB.
Pexkomennyerca creyromas npoueaypa: a) 10 Hayaja OXJaKICHUS HorypT
NEPEMELINBASTCS B pe3epByape 1% CKBalUMBaHMUA 10 JOCTHKEHUS TOMOTEHHOCTH
cuvecn; 0) HorypT oxnaxngaercs (IIepBHYHOE oxnaxiaenue) no 24°C wm
pacacosbiBacTCs; B) pacacoBaHHbI HOrypT OXJAXMaeTcd B XOJOAUIBHOMN
Kavepe ¢ OBYXCTYIEHYATEIM per"ynmopom TEMIEPATYPHI (T.€. MEPBBIC 5-6 4 mpu
TeMnepatype Bozayxa 7-10°C, a satem — npu Temrnepatype Bo3ayxa 1-2°C B
TCHEHNE OCTABLICTOCH BPEMCHH OXJIQX/ICHNAA); T) JUIS JOCTHXEHHS PaBH OMEpPHOTI'0
OXMAKICHAS  pacdacoBaHHOTO  {forypra  pekoMeHmyeTcs [IPUHY IUTE LA
HHPKYIISIIAA BO3NYXa B XO.JOAMIbHOM KaMepe M JI) Ha CKOPOCTb OXJIaw/I1CHHUS
YTIAKOBAHHOrO HOTYpTa MOTYT BIMSTS KOHCTPYKLHS Tapel U MaTepHaIbI,
HCITI0JIb3YeMBIC 17151 YITAKOBKH [2].
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OOBIMHO  Ha  KPYOHBIX  HMPOH3BOACTBAX pacacoBanHbIil  Horypr

DOABCPIatoT OTHOCHTEIILHO PE3KOMY OMNJIAKACHHUIO B TYHHENBHOM OXJaauTesie 10
€r0 NOMCIICHUS B XO.TONHIBHYIO KaMepy [UIS XPaHEHU .
MHorocraauibpii [IPOLIECC OXNaXKICHUS MOrypTa, BKIIIOYAeT clieayrouue
OCHOBHbIC 3TAIILI;
1. 6b1cTpOE oxnancnenne ot 42°C no 30°C;
" 2. 9Tan JUcreHesuca (BBIPOKJCHHUS) OT 30°C 10 20° C;
3. «meMc»rJOtmbm)» sTan go 14, 50 C;

K‘poMe TOTO, CIENYET OTMETUTB, YTO OXJIAXK/IEHNE HOTYpTa HAYUHAETCS NIPH
OTHOCATEJILHO  BBICOKOM 3HaueHun pH, u mosTomy CKOPOCTh  OXJIAXICHUS
(MelsIeHBOe 1K GbIcTpoe) orpeeiser KOHCYHYIO KUCJIOTHOCTH MPOAYKTA, BIIUAS
Ha CTPYKTYPY MOJNOUHOro rens. OueHB GBICTPO OXNAKICHHE MOKET BECTH K
OLACIZHUIO CHIBOPOTKM -~ BOIMONKHO, H3-34 CJIHIIKOM GBICTPOro CHATHS GelIKOBOI
MATPHUDL, KOTOPOE B CBOKO 0YEPE/Ih BIMACT HA TUAPOMUIBHEIE CBONCTEA,

1. oGasnenue GppykTos, B KYCOBLIX BEILICCTB U KpacHUTeIeil

11.1 ®pykre

Anst pupanust Horvpry GpykToBoro BKYCa MOKHO HCITOJIB30BATh CREXKIE
(PPYKTBI, HO M3-32 CEIOHHOCTH HX NOCTYIUIEHUS. M M3MEHEHHH KayecTsa
HPUMEHCHIE HX B TNPOMBILIEHHOCTH OYeHb OrpaHddeHo. Bosee LUUPOKO
Henonnsyrotest  mepepalioTandele  GpyKThl, Npexme  Bcero IIOTOMY,  YTO
HeoOXoauMas GpyKToBas cMech Ipy nepepaboTke MOKET OBITH HOPMAJIN30BAHA B
COOTBETCTBHMH C TPEOOBAHUSMHU ITOTPEOUTENS.

O6biuno  ppyxroras cmecs s IIPOU3BOJACTBA HMOrYypTa COCTOMT W3
bpykToB, caxapa  (cMpoma  W/wm VCKYCCTBEHHBIX  MOJCIaCTUTENEH),
CTaOMNMU3ATOPOB, BKYCOBEIX I06aBOK, KpacuTe/el M NUIIEBBIX KUCJIOT WIH
perymaropos pH. JloGaBnaemble (pPyKTOBBIE CMECH MOKHO pasjenuTh Ha
UPECEPBLI. KOHCEPBUPOBAHHBIE QPYKTEI U IpyTHE.

DpPYKTOBBIE TPECEP3BI — H3rOTARIUBAIOTCS AN TIOJYYEHUS KOHEYHOIO
nponyxTa ¢ comepxanuer 70 1/100 r ppykros u 30 1/100 BOJBI C MaJlbIM
KO.IMIECTBOM CaxapHOro capona. ITOT NPOAYKT MOKHO Ha3bIBATE HaTypasbHEIM,
MOCKOJIBKY B HEM OTCYTCTBYIOT KpPACHTENH WM KOHCepBaHTh. Criocod
NePepadoTKM [T03BOJAET IIOMYUHTE IIPOOYKT C CHIBHBIM apoOMaTOM, HO M3-3a
TEIIOBOM 00paboTKM HATYPaJIBbHBI UBET HIOGOro (pyKTa Tepsercs.

Koncepsupopanusie bpykrsr — noyo6us IIpecepBaM, HO MOTYT COAEPHATH
OUPE/C/ICHHbIE 100aEKH, BapUMep: KPacHTeIH, IIOMOraole CKPEITh MOTEPIO
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HaTypaTbHOTO 1LBeTa (PPYKTOB; CTaGHIM3ATOPBI, [TOMOTAIOLIIE COXPaHHUTE

CTPYKTYPY 00paboTaHHBIX (GPYKTOB M YJIYYIIMTH BI3KOCTH OPOIYKTa; BKYCOBBIE
A00aBKA, YCHIIMBAIOIME TIPUBIEKATENLHOCTD forypra s morpebuTens.
KoHcepBupoBaHHbIG (QPYKTEl YIIAKOBBIBAIOTCA B ClIeLIMAJIbHBIE JIAKUPOBAHHBIE
PRECTAHBIC OAHKM MM PE3ePBYaphl M3 HEPKABEIOIIEH CTAIN.

3aMOpOXKEHHEIE (PYKTBI — XpaHAT 10 NOCJIENYIOIIET0 HUCHOIB30BAHUS
npumepHo npu —20°C. 3arem NPOIYKT OTTAUBAIOT, MOJICIAUMBAIOT 1 U[OJJBepraIOT
TeIUI0BOM oOpaboTke. B 3aBucumoctd ot COEPXKaHUSl KHCJIOTBI BO (PpPYKTax
TeMIIEpaTypa 3Toi 06padoTku MoxeT 6uITh 0T 65°C 510 95°C.

[TockonbKy 3aMOpasKMBaHHE MOXKET IOBPENUTE CTPYKTYPY (GpPyKTOB,
CACAYCT HPHHATL MEPhl UL MUHHMH3AlMU TIOBPEKICHHUIA: cbop bpyxToB
OIPCICIEHHON  3pEeIlOCTH, OBICTPOE  3aMOpaKMBaHME  H/HIH nobaBneHue
cTabu.1M3aTOPOB Mpu HarpeBanuy. Muorma 1pu 00paboTKe 106aBIAIOT KpacuTelb
A1 KOMIIEHCALMH TOTEMHCHHS ((EPMEHTHOTO MIIH OKHMCIUTENLHOTO), KOTOpOoe
MKET [IPOUCXOANTh NPH OTTAUBAHUM H TIOCJIEAYIOIEM HATPEBAHUH.

Paznuunble Gppykrosnie noGasku: (hpyKTOBOE TMIOpE, TOMOreHU3NUPOBAHHOE
AV TIPEBPAILICHAA KOHEYHOIO NpOAYKTa B MacTy, dopma (GpyKToB IpY 3TOM
TNOTHOCTBIO TEPACTCS, BOJNOKHA MOTYT OBITh YIaNeHbl; (GPYKTOBBI CUpOIl —
YHCTBIH NIPOIYKT 0€3 TBEPIBIX BEIISCTB C [O/ICNACTUTEIIEM, MCIIONL3YEMbIH TIpH
MPOU3BOIACTEE  apOMATH3MPOBAHHOIO IYCTOTO HJIM IMTHEBOTO HOTYpTa, npu
IIPOU3BOJICTBE I'YCTOrO HOrypTa CUpOI JOOABNIETCS K 3aKBALICHHOMY MOJIOKY JI0
pacQacoBku ¥ CKBALIMBZHMS, IIpH NIPOU3BONCTBE MUTHEBOTO HOI'YpTa CHPOI
MOKET OBITh J100ABIEH B OXITaXIeHHbIA HaTypaJibHEIH HorypT. TepMooGpaboTka
$hpyKTOB BRIOIHIETCS MM60 mpn 85°C B Tewenme 10 Mun IIpY TIEPUOIAYECKOM
TEXHONOTMHeCKOM Ipouecce, 6o rpu 100°C (MTHOBEHHO) — [PU HEMPEPHIEHOM
npouecce [15].

Hns nepepaborkn  GpykTos PCKOMEHAYIOTCSL  CIIEAYIOLIKE IMPHEMBI: -
CTAOMIM3ALMA  TPOLYKTA C  [OMOMIBIO  SIGIOYHOTO NEeKTUHA, CMeCH
HUSKOMETOKCHIMPOBAHHOTO NEKTHHA M KCAHTAHA, THAPOKCHUIIPONMUINPOBAHHBIX
Kpaxmaios, avHIAHPOBAFHOIO NEKTHHA, HOPMATH30BAHHOTO coipio  (a’;
00paboTKa 3epeH U MIOCTH dMYJIBCHEH «BOIa-B-Maciey DEepea CMEWHUBAHHEM C
foryprom (410 mMO3BOMSIET COXPAHUTE XPYCTALLYIO TEKCTYpY); BhIMAuMBaHKE
JOMTHKOB  Nlepcuka B pacTBope xjopuna kaneuus (0,3 1/100 r) mnepen
TePMOOOPABOTKOM, YTO COXpaHAeT MIOTHOCTS TKaHe#; jobaBieHue B Horypt
HapyOJIeHHOTO 13toMa B komauectse 10 /100 r.
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@pykTel 6e3 Taphl (cBexME, CY.Ib)UTUPOBAHHBIC WM 3aMOPOKEHHELE)

OYHMIIAIOT OT MOCTOPOHHMX BELUECTB (PACTUTENBHBIX MAaTEpPUANOB, HACEKOMEIX,
METAIAHECKIX BKTIOUCHHH M BETOK), a 3al/ICCHEBEIBIE, MOBPEXICHHBIE HIIH
He3penbIe GPyKThI ITepe it nepepaboTKO yaamsioTes. [lepen npuemom hpykToB Ha
1IepepadoTKy HeoOXOAHMO OLEHMTH HaJlMYde OCTATKOB NECTULMIOB, obhInue
MUKPOOHONIOrHYECKUe  XapaKTepUCTHKA U MPUCYTCTBUE  HEXKEIATEIBHBIX
BKITIOUeHU [2].

11.2 Brycossie nobasku

TepmooGpaborka  hpykToB  Mmoxer IIDUBECTU K  YMEHBIIECHUIO
WATCHCHBHOCTH  BKYCa, M MOSTOMY [19 KOMMEHCALMM 3THX MOTEPh OBBIYHO
HETIOTB3YIOT BKYCOBEIE /100aBKM. BKycoBble 106aBKM B 3aBHCHMOCTH OT MX
MCTOUHHMKE MOKHO Pa3eNUTh HA TPU KATEIOPUHU:

L. rpupoaHble BKYCOBBIE 106ARKH (PACTHTENBHOTO HPOUCXOKIACHIS);
2. BKYCOBbIC BSINCCTBA, HACHTHUYHbIE HaTypalbHBIM (pEiCTI/ITeJH)HOFO
MPOUCKOXK,/[€HUS);
9. MCKYCCTBCHEDBIE  (CHHTETMUYECKHE)  BEWIECTBA  (XMMUYECKOTo
IIPOUCX OK/ICHUS ).
it apomaTusanuu Horypra MCTIOIB3YIOTCS PA3AUYHBIC BUJBI [IPOIYKTOB,
BKJIFOYast aIKOTOJIBHbIE HATUTKH, HATPUMED:
) ¢ Claakae MPOJYKThI (MEMl, KIEHOBBIN CHpOT, KpeMm-6proe);
® OpexH (KOKOC, JIECHOH Opex, rpenkuit opex);
® 3JaKH (MIOCTN);
® OBOLIM (OTYPIIBI, HOMIIOPHI, CEbAEpeit);
® [poYHEe NPOXYKTH! (KO(elHble 3epHa, ClIENUH, apHKa, BAHUTh).

Bxyc - Bamupii acnekr kawecrsa mwmimm, KOTOPBIA XapaKTepu3yeTcs
ONPEICJICHHEIMH X MMHYECKAMH BEIECTBAMY, NPUCYTCTBYIOIIMMH B IPOAYKTE U
HOABIAIOLIMMHUCS TIpU eT0 00paloTKe — NpH B3aUMOJEHCTBHU XUMUYECKIX
KOMIOHEHTOR U/UJIH [IeHCTBAM 3aKBACOK U HX (BEPMEHTOB.

B KauecTBe BKYCOBKIX 106ABOK 1S MOTYpTa OBLIIM IpeUIOKEHE] HEKO' "TOpbIE
cneuuduyeckue Bemectsa: 1 — m1a Mogu(HKAIMKE MK YCHIIEHHS BKycCa SToj —
OTIYWUKA U/HIU BKYCOBBIE COCTABEI, COICPIKALIME 3aMELICHHbIC apoOMaTHIECKHUE
YI-ICBO,10POJB! — TETPANHH IIIA UHJIAH; 2- B KAYUECTBE YCHUIIUTENS BKyca B Horypre
— TYMYJIOH, NOMY4acMBId U3 XMeNs, YCHIMBas BKYC, 3TO BEIIECTBO ClErKa
CHIDKACT CManocTh QpykToB; 3 — [ig GopMupoBaHus B HOrypTax HeoOBIYHBIX
BRYCOB — Takne pacTUTENbHbIE UCTOYHUKHY, KaK TepaHb, Gy3nHa, S6I0HEBbI LIBET
1 IATIOBHUK.
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12. Kpacurenu
Utobsl cnenate GpykTEl Gosee IPUBJICKATEJILHBIMHA, B HHUX BBOJAT
Kpaciulne BEUIECTBA. JTH BELIECTBA MOTYT OBITh HATYPAILHBIMU, WICHTHYHLIMH
HATYPAIRHBIM,  KapaMe.TbHbIMM KM HMCKyCCTBCHHbIMH. Ilepedensh g0GaBok
UCTIONB3YEMBIX I [PUTOTOBIEHUA HOTYPTOB IOKEH OBITH paspeuieH K
IIpUMeHeHuto | occanasn Y/THA30POM.
13. Vnakopka
Baxxueiimas cragns B npoussoucTse Worypra — 310 pacdacoBka u
Y1aKoBKka. lleib yITaKoBKA NHIUEBBIX HPOLYKTOB ONPENEIIAECTCS CAEAYIOIMNM
obpazoM: «YTIaKOBKA — 3TO CPeLCTBO 0becIeYeHNs HaJIeXKHOM TOCTaBKM MPOyKTa
KOHCHHOMY II0JIb30BATENIO IPH MUHUMATBHBIX 3aTpaTax. Horypr — nerko
OOPTAUIMACS NPOJYKT, M YMAKOBKA OKHE 3aIMIIATE €r0 OT JEHCTBUS TAKMX
(AKTOPOB OKpYKAKOILEH cpebl, Kak:
® 3BarpA3SHCHUS MJIM APYTHe HHOPOJIHEIE Tela,
® MUKPOOPraHu3MBl (6aKTEpHK, APOMOKA U IIeceHn), KOTOPBIE MOTYT
CHU3HTE CIIOCOOHOCTB H{OTypTa K XpaHeHUIO;
® Ta3bl (HAIIPAMED, KHUCIOPOL), CHOCODCTBYIOIME POCTY APOMGKEH W
IIECEHEH, a, CJIENOBATENBHO, II0PYe IPOYKTA;
¢ CBeT, BBI3BIBAIOLUIA U3MEHECHHUE LBETA dpyxTOB
(apoMaTH3MPOBAHHEIX HOIYPTOB) MITH OKHUCIICHHE KuUpa.

" Jammra npoaykTa a0mKHa IPENATCTBOBATE XUILCHUAM, YTEUKE U IIOTEPSM
(HanpuMmep, oT wcTapeHus). IloTeps Bmard MOXKET HE TONBKO W3MEHUTE
XEMMYECKHHU COCTAB IPOIVETA, HO U BECTH K OTKIOHEHHUSM OT OOBSABICHHOTO Beca
YU4KOEKM M BO3HUKHOBEHKIO NPOOIEM ¢ KOHTPOIMPYIOLINMH OpTaHU3aAlUIMH.
Kpome Toro, ymaxoBka 10omkHa OperATCTBOBATE TOTEPE JIETYYHX BKYCOBBIX
BCUICCTB M IIOTJIOMICHHUIO TIPOAVKTOM HEXeIaTe bHbIX [IOCTOPOHHUX. 3al1aXO0B.
Hor YPT YUAKOBBIBAIOT B PA3IMYHYIO Tapy: B CTEKISHHBbIE OAHKH — IIBETHEIC U
OCCUBETHBIE M IONMCTAPOJIOBBIE CTAKAHBI — po3payHble (LBETHBIE UJIU
OCCUBETHEIE) W HEMpPO3payHbIe (TIO.THOCTBIO  ITOKPBITHIE COOTBETCTBYIOLINUM
MATEPHATOM).

14. Xpanenue
Xpadar Horyprel B X0.101MIbHOM Kamepe 1pu Temmneparype 5°C [2].

Takum oOpasov, BONMpOCE], CBA3AHHEIE © TEXHOJIOTHYECKUMHE aCITEKTaMU
NPpOU3BOACTBA  KMCJAOMOIOYHBIX NIPOAYKTOB JOCTATOYHO IIMPOKO H3BECTHLI
OMACAHBI B HAYYHOH ¥  CHELMANM3UPOBAHHOM mateparype. OpHako J0
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HACTOMIIETO  BPEMCHM OCTABAICH HE TIONHOCTBIO PacCMOTPEH BOmpoc 00
M3YICHAM B CPABHUTE/ISHOM dCHEKTe MOP(MOIOIMYECKAX U OUOXMMUUECKUX
CBOMCTB KOMITOHEHTOB 32KBACKH Horypra "AkTtHBHA". PemreHuo HEKOTOPBIX
3a4a4 3Toro BOMpOCa NOC3SIIIEeHA HaCTOAAY Marucrepckas Auccepranuy.
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2. COGCTBEHHBIE NCCIEAOBAHUSI

2.1 ens u 3an1a9u

lenbro  Hammx  wccnenopanuii  6bUI0 U3y4YeHHE  KYJIBTYpANbLHBIX
#ApaKkTCpUCTUK KOMIIOHCHTOB 3aKBacKH #orypra "AkTuBua", B CPaBHEHMH C
APYTUMH, IUI pa3spabOTKM TEXHONOIMH M MOTYYEHHS HOBOTO KHCIOMOIOUHOLO
IIPOIYKTA. |

A1 NOCTHACHHS IIOCTABICHHOM I1e/H Heo0XoauMo  6BUI0  perunTh
C.IEY FOILME 3a0auu:

1. Beuzenmuts 9ucTVIO KynbsTYpy W3 HOTYPTOB peasu3yeMbIX B TOPrOBOL
cetd [laBmoiapekoro pertoHa.

* 2. Hccnengosanue QUINKO-XUMUYECKHX U OPraHOTENTHUECKHX CBONCTR
HPOAYKTa, OMYYEHHOTO U3 3aKBACKY MOJIOKA M HorypTa

3.0npeaenuth KAa4eCTBEHHBIT KOMMOHEHTHBIH COCTAR MOJIOYHOKUCIIBIX
MAKPOOPIraHU3MOR 3aKBACKH, HchoﬂmyeMoﬁ IIPU IPOM3BOJICTBE HOrypTa.

4.0npegenuts M3 Kakux copron IPOIYKTA COXPaHSAIOTCS BO30YAMTEIH
MOJIOUHOKHKCIIOr0  Opojenus, obmnanaomme  GU3MONOrHIecKoi AKTUBHOCTEIO
CEOHCTBEHHOI TAHHOMY BU,Ty MUKPOOPIaHU3MOB.

2.2 Matepuaisl 1 MeTOb]

B pabore B kawecrse 06BeKTa HCCHENOBAHUS ORI UCTIOTb30BAHEI
Cl enymmm BAABI HOTYpTa

I. Axrtusua ¢ Gudmnobaxtepusmu Essensis — npousBogurens M-QO0O0
«lanon Unnycrpums, Poceus;

E\J

Horv] - mpon3eoauTe s AO «Cyty;

(78]

. L’]or;j.f]fn - IpOU3BOAUTENL «MoKowm»;

4. ﬁor}qtnf‘ —npoussoaurese M1 Kapuyenko.

l. Axtuma c 61/1(1')]'/1H06aKTG‘pI/[$[MH Essensis — KuciIoMoi0YHBIN OUTBEBOI]
opoaykt. 2,4 % xuprocry. ConepikaHue MONIOYHOKHCIIBIX MHUKPOOPIaHU3MOB He
meree 107 KOE /

CocraB:  HOpMaNTH3OBEAHHOE MOIOKO, CyX0€ O0E3XRUPEHHOE MOII0KO,
Horypropas 3axBacka, 6udiwmobak Tepu Essensis (ne menee 10° KOE /1 Ha KOHel
CPOKa TOAHOCTH).
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[Inmesas nennocts 100 r npoaykTa: xup — 2,4 r, 6enkn — 3,2 T,
VrIeBOMEL - 4,8 1, MuHepais — 0,78 1, kajasumii — 125 MTI, KQJIOPUHHOCTL — 53,6
K Ka.n', SHEPreTH4ecKas LIEHHOCTh — 224 1 /J[x.
2. Morypt npouseo,1ctea AO «CyT» - TUThEBOH, KIIyOHUKA.
Cocras: LenbHOE MOJIOKO, €axap, 3aKBacka, CTa0WIM3aTop, PYKTOBLIN
HaOTHUTENb.

Tabsuua 2. Thnnesas uersocts B 100 r (HOrvpT ous3BoAcTBa AQO «CyT»):
Y

Bun npoayxkra
A B C
AKup, r 1,5 2,5 3.5
benoxk, r 4 2,8 2,8
YrIieBoasl, T 13 11,2 11,3
DHepreTuyeckad 82,5 78,5 &
HeHHOCTh (KJ[K)

3. I\fI(:)r‘ypT npoussojicTBa TOO «MonKom» - mutberoi, abpuxoc.

CocTas: HOPMAanu30BaHHOE MOJIOKO, 3aKBacka, HaTypajJbHBIH
HICHTUOUIMPOBAHHbINA aCpHKOCOBHI apomarusaTop, 6€3 KOHCepBaHTOB.

I'Tmuesas uennocts B 100 ¢ NpOAYKTa: )KUp — 2,5 1, 6€10K ~ 2,7 T, yIIeBOIbI
— 15,3 1, sHepreTuyeckas HeHHOCTH — 95,5 KKall.

4. I:j[or"y;p"[‘ — npousBojutess UIT Kupuuenko — nuteeBoit, 6anan.

CocTaB: HOpPMaJIM30BAHHOE MOJIOKO, MOrypTOBas 3aKBacKa, COAEPIKAHME -
MOIOUHOKHCIBIX Oakrepyii He Menee 107 KOE/r Ha KOHELl CpOKa T'OJHOCTH,
MOJOKO  cyxoe 00e3kupeHHoe, (PYKTOBBIE WM BKYyCO-apoMaTu4ecKue
HEIIOJTHUTETIM, caxap, CTa0UuIu3aTop.

ITuruesas uennocte B 100 1 npoaykra: »xup — 2,5 1, G6esiok — 3,3 T,
vIneBoJel — 10,8 v, sHepreTMyeckas UeHHOCTb — 83 KKaL.

B npouecce akcnepuvieHTa HBUTA MCNONB30BAHA cleyronias arnmaparypa,
MATEpHAJbI U PEAKTHBBIL:

1. ABtokias BK-30 ans CTEPUIIU3AUNY ITUTATEIbHBIX CPEI;

“

2. baust Bomaunas ¢ TepMoperyasTopoM:;

o)

3. Becor maboparopurre BJIKT-500;

4. Becsr ananutuueckue BJIP-200;
5. JIMCTUIUIATOD 3EKTPUYECKHUIA;
6. MuKpockon 6Honoruueckmis;

7. Ilnra anexkrtpuvieckas;
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8. CyumnbHEI tikad ¢ repmoperyJstopor SUP-4 (ot 0-200°C);

9. Tepwmoctarsl, 1o11epKUBaONIHe Temnieparypy (24+1)°C, (30£1)°C
(TC-80 M-2);

10, Xomommnenux no TOCT 1631 7-87;

11.  bakrepronorinueckas rets;

12. broperxu o I'OCT 20292;

13. bymara ¢punbrposansras ne TOCT 12026-76;

14, Bara meauumackas no I'OCT 5556-81 ;

15. Boponka crexnsunas no F'OCT 25 336-82;

16.  Kacrtpronu pastbie;

[7.  Konba mepras sMmectumocTsio 100 cnm’ ;

8. Konba konmueckas miockoaonHas pasHON BMECTUMOCTBIO
1o [OCT 25336-82;

19, Kanensunuw ¢ pacteopamu Kpacurelieii;

20. Kapannaunr o crexy;

21, Mapnsg meaummuackas no TOCT 9412-93;

22, Hunuer mo I'OCT 21241 -89;

23, Tlunetku paznoit BMECTHMOCTH;

24, Ilpobku xopkossie mo 'OCT 9284-75;

25, Ilpobupkw;

26.  Crexna ripeamernsie o FOCT 9284-75;

27. Cmaproska 1o [OCT 25336-82;

28.  CouBHasg yamka ¢ MOCTHKOM;

29.  CrakaHbl CTEKTIHHBIE Pa3HO BMECTUMOCTH;

30.  d.1aKOHBI CTEKISHHBIC BMECTHMOCTBIO 250 o’ ;

1. XoJOOUIBHUK CTeKISTHHbLIH naboparopuslit mo F'OCT 9499-70; |
32, Hunusnper MepHsle pazsoit BMecTHMOcTH 10 [OCT 1770-74;
33.  Yemxwu Iletpn 6akrepronoriaeckue no FOCT 25 336-82;
34.  IUraTuB 1abopaTopHbii 1714 OIOpETKH;

35.  Ilnmarenu Metannuueckue;

36.  Arap cyxoii NyTaTeNbHEBII:;

37.  Bona auerunmiposannas o I'OCT 6709-72;
38.  Boma Bononposoanas cyxas;

39. T'eHuMaHoBBI} buoneToBsIi;

40.  Harpu# xnopuctsiit mo FOCT 4233-77,

41.  Pactop Jloro:s;
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42, Cowmpt »>Tusoseli pextudurosadusii mo FOCT 5 962-67;

43.  @enondranens o TY 6-09-5360;
" 44, Oyxkenn [deiiddepa.

Mukpoduonornyeckue MeTo sl VCCIIEIOBAHU

Ond KyNbTHBMPOBAEMA MWKPOOPTAHU3MOB B NabOpPaTOPHEIX  YCAOBUAX
UCTIONBIYIOT - CTICHHANBHO TIPUTOTORNICHHBIE TMMTATENbHbIE cpeibl. Bo Bpems
IKCHCPUMEHTA B Ka4eCTBS MUTATEIBHON Cpenbl ObUT UCITOB30BAH MUTATCILHEIN
arap.

[purorosnenune nurarensroro arapa:

Cocras B rpamvax nHa 1 71 BOmEL: MAHKPEATUUECKUM TMIPOIM3AT PHIGHON
MyKU - 24,0; natpuii x:10pucThiii — 4,0; arap Mukpoouonorudeckuit — 12,0. pH
7,3£0,2.

38,0 r nopowka pasmewars B 1 1 BOABI, KAMSTHTD 1-2 MUH. JI0 TIOJIHOTO
PACIIABICHHA arapa, (U.ILTPOBATH Yepe3 BaTHO-MAPIICBbIA GunbTp, pasivTtes B
CTCPUIIbHBIE (PIAKOHBI W m?epu.rm:;CnBa?ms aBTOKJIABUPOBAHUEM IIPU TEMIIEpaType
121°C 8 Teuenne 15 v, NPUH HEOOXOIUMOCTH Cpeay OXJIAMUTH [0 TeMIIEpaTyphl
45-50°C, PasnThb B CTEPU.TbHBIC YalIky [letpu cioem 4-6 vim. Tlociie 3acThIBAHUS
CPCABI. YallKy MOACY MUTE IpH Temnepartype (37+1)°C B Teuenue 40-60 Mun [27].

AT BbIIENEHMS MHCTBIX KyIBTYp MHAKPOOPTraHU3MOB W3 HCCICAYEMOrO
MATCpHala CYMECTBYIOT Pa3Hble METOABl. B NMpoBeaeHUH OmBITA UCIIONB30BRAIM
METO pazBe;1eHUS.

_ Meron passenenus: Mccneyemelti MaTepuan pasBoasT B M30TOHHYECKOM
PacTBOpe HATPpUs X10pHa. B 3aBHCMMOCTH OT MaTepuana U COLEPKAHMS B HeM
MUKPOOPraHU3MOB, passeneHns mory 6mTs 8 1072, 107, 10, 107 u 1. a. pas. C
YBCIMYCHACM  pa3BCNCHMA YHCIO MHKPOOOB YMEHBINAETCS, YTO IIO3BONAET
H30TUPOBATE OTACIEHBIC MUKPOOHBIE KNETKH M BBIAEIATH KYJLTYPY B YHCTOM
Bune. [lnst storo “3 OONBIIMX pasBeNeHHH JIENAIOT [OCEB Ha IUIOTHY O
HUTATCILHYIO  CPely, HAa KOTOPOW TOTOM U3 KaXIOW MMKPOOHON KJIETKH
BEPactaloT  M301MpOBaHHEle  KOJOHMM. CXOIHBIE MeXIy coboif  KoaoHHH
MEKPOCKOTIMPYIOT M 1P 0THOPOAHOCTH KyIBTYpHI AETatoT nepeces [ 33].

Mertonsr  mukpockomvposarus: s ONPCACIICHUS]  OTHOLUEHUS
MHKPOOPIraHM3MOB K OKpacKe 10 ['pamMy M3 KONOHHH NpPHrOTaBIMBAIOT Ma3KH,
OKPAIIHBAOT UX I MUKPOCKONUPYIOT (Tabr. 3).
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Tabanua 3. XapakTepucTHka MUKPOOPraHH3MORB

' HamveHoBanue XapaKkTepuUCTHKa
MUKPOOPTaHH3MOB
MonoyHokucIEIE Hecnopoobpasyompe, I'PaMIIOJIOKUTEILHELE,
MUKPOOPTaHW3MEI (3a HENONBUXKHEIS KATaJIa300TPULATEIbHbIE MATOUKH HITA
UCKITIOYEHUEM POJA HeCropoopasyroume, I'PaMIIOJOXUTEIILHEIE,
.| Soorolactobacillus) HETIO/1IBUIKHEIE, KaTaja3ooTpunaTe/LHbe WA
oOpasyrolue MBCea0KaTaaasy KOKKH.
baxtepuw pona ['pamrionoxuTenbEbIe, Hecnopoobpasyoue
Lactobacillus KOPOTKHE WITH JUIMHHEIE, HENOJBVKHBIE,

KaTaJIaz00TPHULIATEIIbHbIE MTAJIOYKH.,

Cnuzeobpasyromme
O4KTepuu poja
Leuconostoe

['pamnonoxurennusle, HECITOpooOpazyroiue,
AMEIOMHME  C(PepUUECKYI0 WM  OBAJBHYIO Gopmy,
PaclOIaralolluecs NOomapHO WM B IIENOYKAX,
OKPYXKCHHBIC ~KamlCylod, xoropas mno ['pamy He
OKpaLIKBaeTcCsI, HEIIOABUKHBIE,
](a’TaJia,fSOOTpH.LIaTeIIbHﬁbIe KOKKHU.

"1 CTpenTOKOKKH IpyTIIThI

N poaa Streptococcus

I"'pamnionoxurensHsle, HECIopooOpas3yiolue,
pacriosiaraloniiecs B BUAE KOPOTKMX M IUIMHHBIX
nenouek. Herousmxnble, KaTanasooTpuLaTebuble, He
Jlaroliye pocTa B NUTATENBHBIX cpenax ¢ pH 9.6 u
6,5% NaCl xoxxu.

' Bakrepuu pona
' Pediococcus

['pammnionoskute;bHbIE, Hecropoobpasyioliue,
pacnosiararonurgecs rapamu 1%} TeTpa aMHu,
HETIOIBMKHBIE, KaTana3ooTpULaTe/IbHbIe 13m0’
00pasyrolIHe IceBI0KATANA3y KOKKH.

. Crpenmokokku Buia
S.thermophilus

I'pamMIoNoXnTeNbHbIE,  pacHoaraImecs napamu
WIM B BHAE KOPOTKMX WM JUIMHHBIX IEIOYex,
HCTIO/IBUKHBIS,  KaTala300TPUUATEbHBIE,  TepMO-
(uIbHbBIE, He [@IOUIME POCTA B IMTATENBHbIX cpenax ¢
pH 9,6 n 6,5% NaCl kokku.

Meron I'pama: Ha ¢ukcnposauuerii mMasox IOMEIIAIOT (PUIBTPOBANLHYIO

Oywmary, obpaorannyro 1o Cunesy. Hanocar 3-5 kanens AUCTHJUTMPOBAHHOM

BO/Abl 1 BBLICPKHUBAIOT B TeUeHHE 2 MHuH. B}/MaF Y CHUMAIoT OHUHIETOM,
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OCTaBLIYIOCH JKUAKOCTH CJIMBAKOT M IIPOMBIBAIOT BOMOW. 3aTeM HATHBAIOT
pactBop Jlroronsa. Ilocne cimsa pacrBopa Masok obecuBeuuBaroT 96%-HbIM
OTWIOBBIM cripToM 20-30 . Ma30K IpOMBIBAIOT BOmoil. Ha 1-2 MUH. Hanwgaror
dykeun Tefiddepa, sarem kpacutens CMBIBAIOT, INpenapar BLICYILHBAIOT IIPU
K OMHclIHDH TEMIIEPATYPE WK PUNBTPOBATLHON 6yMaroi.
Ouenxa pesynsrarton: I'paMiionoskuTelbHbIE MUKPOOBI OKpAlIMBAIOTCS B
(broneTOBKIIT UBET, rPAMOTPHLATENLHBIE - B KpacHbIH [24].

DU3HKO-XUMHYECKIE METOTHI: Ornpegenenye KUCIOTHOCTH

Metoxn ocnoBan Ha welirpamizaumu KHCJIOT, COIepaluxcs B MPOLYKTE,
PACTBOPOM I'MAPOOKHUCH HATPHS B IPUCYTCTBHM WHIMKATODA berondranenna.

B xonby unu craken BMectimoctsio 100-150 My OTMEPSIOT MuneTkoi 10
MIT MCCIIEYEeMOro KMCIIOMOJIOYHOrO TiponykTa. OcraTku IPOJIYKTa Ha CTEHKAX
MMIETKH CMBIBAIOT 20 MI IMCTHIMPOBAHHOM BOJBI, 3aTeM n00aBASIOT 3 Karm
1% pacTBopa denondpraicnna u THTPYIOT NPH IOCTOSHHOM MEpeMEIIHBAHNY
PACTBOPOM  [IEIOMK 10 TOSBIEHHs  ¢1a60-pO30BOTro OKpalllUEBaHus, He
MCYE3EIOIEro B TeueHue | MuH.

Konwuectso 1uenoyn, mpacxonosannoil Ha TUTPOBaHUE, YMHOXKAIOT Ha
ko3 dumment 10 B nepepacue re Ha 100 ma npoaykra. Usmepsiror B rpagycax
Teprepa (°T) [34].

Oprano:1enTuyeckue mokazarenu:

Ilo opranonentuueckum mnoxasaressv HOTYpPT MOJKEH COOTBETCTBOBATH
TPEOOEAHMAM, YKA3AHHBIM HIKE.

1. BHemHuit BMO ¥ KOHCHCTEHIMS — ONHOpOAHAs, B Mepy Ba3kas. Ilpu
nobaBremun  crabwimsatopa  — KeneoOpasHas WM KpemooGpasHas. [pu
HCTIQIL30BAHNM  BKYCOAPOMATUYECKUX [HINEBBIX JOGABOK — ¢ HATMUHEM KX
BKITIOYCHUH.

2. Bxyc m 3amax -- KUCJIOMOJIOYHBIH, 0€3 MOCTOPOHHUX NPUBKYCOB U
3a1axos. IIpu BeIpafioTke ¢ caxapoMm wid moaciacTHTETeM — B MEPY ClIa KU,
Ipu  BepaGotke ¢ BKycoapomaTHuecKuMU [IAIEBLIMKA  JoOaBKaMu U
BKYCOADOMATH3AaTOPAMH — C COOTBETCTBYIOIIMM BKYCOM U apoMaTOM BHECEHHOTO
UHIPEIUEHTA.,

3. LBeT — MOOYHO-Oe b, PaBHOMEPHBIH 110 Beelt macce. [Tpu BepaGoTke
¢ BKYCOapOMATHYECKUMH JTUIIEBBIMI N0OAaBKAMH M TIHILICBLIMHE KpacuTeasimm —
00YCI0B,IEHHbIY LIBETOM BHECEHHOIO HHTpenueHTa [35].
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72
LD

MuxkpoGuoincruueckue, QH3UKO-XMMUUECKIe MCCIIeI0BAHNS
KOMIOHEHTORB 3aKBACKH

2.3.1. Brlnenenue yncToii KYJ(bTYPHI

Onwir Nel

Hexoauwit MmaTepuan itorypt:

1. AxTrBna;

2. AO «Cyry;

3. TOO «MonKom».

Has Beiienenvis  guctoff  KyasTypel  u3 HCCIIEyEMOT0  MaTepHuana
HCIIONIB30BANIM  METOA  Pa3BEICHUSI. Hccnenyemprii MaTepuasl pa3BOMANIA B
uiorormaeckoM pacteope (NaCl) 1:100 1 1:10 (0,01 u 0,1). Ioce storo Jleanu
HOCEB Ha TIOTHYIO MUTATENIBHYIO cpey (arap) B yamku [letpu. Bripamusanue
MIKPOOPIaHM3MOB  Ha IIMTaTeJIbHON Cpele MNPOBOAMIH IPU  ONTMMAIHHOMN
TEMIEPAaType. JTO OAHO U3 OCHOBHBIX YCJIOBHl HO.TyYCHHS KYJBTYPHI €
OIPENCACHHBIMMY CBOMCTBAMU H B J0CTATOYHOM KOJIUUECTRE.

" Yamkn [TeTpu nepeBOpaumMBalOT BBEPX JHOM U CTABST B TEpMOCTAT Ha 3
CYTOK mpu Temreparype - 37° C. Takum NYTEM MOXHO MOJIYYUTh U30JIUPOBAHHBIE
KOJIOHHH M BBLACTUTE KYJIETYPY B YMCTOM BIJIE.

Ha tpeTnit nensb nsywanu eeipociime KomoHMH.

Pocm kenonutt na numamensrom azape:

I. Axtmsua, passeacnue 0,1 — 1 TIOBEPXHOCTHAS U 5 TIIyOUHHBIX KOJIOHMUIA;
pazsencHue 0,01 — 2 noBepxHOCTHBIE M 1 TIyGUHEAS KOJIOHMS.

2. Horypr npoussonctea AQ «Cyt», passemenue 0,1 — 5 ri1yGuaHBIX
MEJIKUX KOJIOHUH; passesiedane 0,01 — MHOKECTBO MEIKIX GeIbiX KOJIOHUM.

3. Horypr mpousBorcrea TOO «MoaKomy, pasenenue 0,1 — MHONKECTBO
PA3IMAHBIX  MOBEPXHOCTHBIX W TJIyOMHHBIX KONOHUH; pasBegenue 0,01 —
MHOXKECTBO NTYOMHHBLIX M ITOBEPXHOCTHBIX KOJOHUH Gostee 500.

3aTeM cnesan mepeceB HA THTATENbHBIN arap, Bce yvamku lletpu
p 0
MIOMECTU.IH Ha 3 CYTOK B TE€PMOCTAT I(PH Temneparype — 37 C.
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PesynbraT nepecesa:

1 wamka Iletpu — Axtusua, passenenue 0,1 — XKeJTasi, TIISHUeBas, Kpyrias
KOJIOHHS.

2 vawrka [Tetpu - Axrtusna, passegenue 0,01 — OonbInas, paseeTBIIeHHAd,
Cenas, MOPUIMHUCTAA KONOHUS.

3 gawka Iletpy — «MonKowm, passeaenue 0,01 — moBepxHocTHas,
KPEMCBast, Kpyruias, 30HTHUHON! GOPMEI KOJIOHUS. _

4 vamka Iletpu -- «MoaKomy, passenenue 0,1 — cpenwss, kpyrnas,
NOBEPXHOCTHASA, KPEMOBAA KOJIOHWA.

5 wamka Ietpn — «VionKomy», passenenue 0,1 — moBepxHoCTHas, GonbIAs,
KPEMOBAs, MOPIUMHUCTAS KOJOHMS.

6 vawka [letpu — ((1\/IOJIK‘0MI>>, pasBegenue 0,1 — moBepxHOCTHAs, GO:1bIe
CpelHei, KpeMOoBas, HEPOBHAT KOTOHUS.

7 wamka Iletpn — «MoaKomy, passeaeHne 0,1 — mnosepxuocTHas,
MATCHbKAA, KPEMOBAA, MOPIIMHACTAS KOJIOHHUS.

ITepeces ¢ #orypra AO «CyT» He Hesand, IOoToMy 9To BBIPOCJIM BCE
rIYOHHHBIE KOTIOHNY, & repeces ¢ Horypra «MonKom» ¢ passenernem 0,1 nemanu
Ha 4 wawku [letpn, Tax kak NP IIEPBUYHOM I1OCEBE Ha6mozlancsl poct
MHOXK€CTB2 KOJOHNI MEUKPOOPraHU3MOB.

3 BEIpOCHIEX  KyJABTYp TIOTOBMIH Mas3Ky, OKpamuBaa¥ 1o [pamy,
N OBOIHIIA MUKPOCKOIIKIC.

B 1porenenrHoM omsite He GbLTO [MOJIy4eHO TpeOdyeMoro pesysprara.
WUcenegyemell watepuan NpUoOpeTaNcs B TOProBje, TA€ MOT OBbITb HapyueH
TEMIEPaTYPHEIA PEXUM XpaHeHus rponykra. Taxxke HpuauHaMu HEey1aBUIEroCs
ODBITA MOTITH OLITh:

¢ HapyllCHMe  TEXHOJIOTUM  TPUTOTOBNICHUS  MPOU3BO/CTBEHHOMN
3aKBACKM HCIOIB3yeMOH NPU NPOU3BOJCTBE MOTYpTa B3STOrO IS
OIIBITA;

¢ HapylCHUE NPUTOTOB/ISHUA NEPBUYHON MIIM MATEPHHCKOM 38KBACKH;

® DO HENOCTATOYHO NPOBEIEHA AKTUBU3AIMS 3aKBACKL.

KONOHMM  BBIPOCHIME NIpH IOCEBE HA  MUTATENLHOM arape He
COOTBETCTBOBEIM OIMCAHUMIO MOJIOYHOKHCIIBIX MHUKPOOPTaHU3MOB, IIPM OKpacKe
ne I'pamy — rpaMoTpunaTelibHble KOKKHA (Bac. subtilis, Bac. cereus). Torna kax
MOJIOYHOKUC/IBIC  MHKPOOPraHW3MBl  HMEIOT — (GopMy NaJOYKOBUIHYIO  HJIH
HHIHHIPHICCKYIO W OKPAIUUBAIOTCA 110 ['paMy ~ rpaMIonokuTebHo.



ITocTasnenuoi UCJIn TOCTUTHYTO He Oblo,
HONOTHHUTECILHBIH OIIBIT

2.3.2.  Hccaenosanue OPraHOJICTITHYECKUX
rroKazarenaei

Ormerr Ne2

HMexoansrii matepuar HOrypr:

1. AkTHBUA;

2. Frutti;

. 3. AO «Cyry.

Hna  nonydenus  3akBacku w3 I'OTOBOTO
MACTEPU3OBAHHOE MOJIOKO, SKUPHOCTBIO 2,5 %.
[leabro  nmanmoro onmrra. 6pmio NOJIy4eHHE

IIO9TOMY OBIT MPOB

€J1CH

n (bHSI/IKO-XI/I MHEYSCKUX

IpoayKTa ObLIO

B34ATO

KOHCYHOTO Ipoaykra ¢

ONPEIALCIEHHBI MU OPTaHOJMCITHYECKHMH 1 (IJ'I/]BI/IKO-XI/IMI/I‘IGCKI/IMI/I CBOMCTBAMM.

B 100 w1 Monoka BHECHH 110 5 MA u no 10 M kaxknoro Bumga Horypra.

34TeM MOCTaBUIIH B ~€PMOCTAaT Ha CYTKH Ipu TeMreparype — 37° C.

Ha crne ’IVH)[J_IHI/I ACHE TIPOBOINIUCE OpraHoJICUTUYECKHUE HCCJIC)I0OBAHUA, U

OHPENEICHHE QU3MKO-XUMHUYECKOrO MOKA3ATeqs —
KOTOPLIX, OTpasKeHb! B TabJule 4

KHCJIOTHOCTD, PE3yJIbTaThl

- Tabmuna 4. Opranosientuyeckue u pu3uKO-XUMHYecKue ToKazaTen

Ilokazare m AO «Cyt» AxTtHBHA Frutti
 passeqterne Horypr/Monoxo pasBeleHue HorypT/MosIoko pasBeaeHHe HorypT/MONOKo
5/100 1 10/100 5/100 10/100 5/100 10/100

LIBE T Genpiit Oe bl Bennlit OenpIit Oenblit De1bIi

Bky: m zamax KHCIOMONOYHLIH, CBOHCTBEHHBIH TaHHOMY BUAY NPOAYKTA

Komencrenuus [I0THas weneobpasnas, IIIOTHAas MniA0THas JIOTHAs IA0THAS
‘ rycras.

Cnoi ‘ 10 10 S 2 10 10

DTCTOABILICHCH

CBIBOPOTKH, MM

KHCI0THOCTD, ‘ 120 146 98 128 112 122

If)’][‘

Pesynerathl uccnenosanmii sakBacku IIOJTYYEHHON OIBITHBIM
HOrypTa «AKTHBHA» n NACTCPU3OBAHHOIO MOJIOKA, OTpaXKCHHbIE B Tabmuue 4

IIyTEM W3

bl

MOKA3BIBAIOT, YTO TPeOOBAHMS, IIPETHABISEMbIC K Ka4eCTBY IPOJIyKTa Haubo;ee

COCII0NEHE] B Horypre « AKTUBHAY
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M3 nosygennsrx n POIYKTOE B omlb(Te No2 NpUroTOBUIM MAa3KK , OKpPACH.IM 110
I'pamy u niposenu MHUKPOCKOIIHIO:

= HOrypT AKXTHMBHMA — IpaMmoIoKHUTeTbHBIE KOKKM, OBaJbHOH (hOpMEI
FacClojlaratolnuecs napavid B Buae IENOYEK M I'PaMIIOJIOKUTENBHEIE AIOUKH
(TPEATIOIORHUTENBHO MO.TOYHOKUCIIBIE MHUKDOOPraHM3MbI M CTPENTOKOKKM pPoja
Streptococcus thermophilu 5);

- HOrypr @pyTTv — IpamMmoNoKHTENLHbIE KOKKH, pacnoJiararuiecs
flapaMn B BALC JUIMHHEIX LENOYeK (IPeNIoNoKUTENIBHO CTPENTOKOKKY poja
Streptococcus thermophilus);

- Horypr AO «Cyrt» - PaMIIOJIOKHUTESIEHBIE TTATOYKH C 3aKPYTIICHHBIMU
KOHUAMH, DECIIONOKEHHSIE B BHE KOPOTKHX IENOoueK (MpenoI0KITE TBHO
MUKpOOprank3mel poaa Lactobacillus).

B pesyasrate murpockonuy 6ruio YCTaHOBJICHO, YTO BO BCEX BUIAX

4KBACOK HOLYPTOB IPHCY TCTBYIOT MOJIOUHOKHCILIE MHKpoopranusmel. Ho ecou B

#oryprax Opyrtu u AQ «Cym» obHapykeH TOJBKO OMH BuI Oaktepuii, To B
forypre AxTuena nabmo jaercs CHMOKO3, YTO 3HAYUTENILHO YAY4IlaeT KayecTBO
3aKBaCKI.
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JAKJIIOMEHUE

B pesvipTate mpoBedeHHBIX HcCieNOBaHWI OBLIO YCTaHOBJIEHO, 4YTO
MUKPCGOPTanM3Mbl MOJIOYHOKHCIOTO OPOKEHHS JIVULIE COXPAHUIM CBOU CBOMCTRA
B HOTYpTE AKTHBHA, Y€V B OCTANBHEIX HOIypTax, KOTOpBIE HCIOJIB30BAIH ISl
OITBITA, YTO NOATBEPKAACTCH OPraHOICNTUUECCKUMY UCC/ICJOBAHMSIMU.

B rmnpouecce uccienoBanms norypra AKTHUBHA, HaOIIOMAIOCh HATMYHE
HCCKO.IBKMX  MMKPOOPTaHM3MOB  —  MOJIOYHOKHCIIBIE MUKPOOPTaHU3MEI U
TEPMODUIbHEIH cTpenToKoKK. Ilpu MUKpocKomMpoBaHuu BEIPOCLIME KOJIOHHH
OBANBHON (OPMEI B BUJIE 1IETOYEK (JUTMHHEIX, KOPOTKHX), COCTOSIINX U3 KOKKOB 1
NAJI0Y K.

Ipu ipou3BoICTBE AOTYpTa HEOGXOIUMO YUHTHIBATS psan dakTopos:

. wmcrora 3akBacok, T.e. COGMIOJEHME TI'MIUEHHYECKUX HOpM TIpH
-JTIONYHEHUM 3aKBACKU;

2. noaaepkanve  oNTUMAalbHOMN TeMIEepaTypbl  CKBallMBAaHWg, YTO
obecrnevynBaet Heo0X0AUMOe HapacTaHHe KHCJIOTHOCTH 3a
OTPENEICHHBINA IIPOMEKY TOK BPEMEHH;

3. BO3MOMKHOCTh OBICTPOrO OXJIAXIEHHS CryCTKa MpU HYXHCM YPOBHE
KHCIOTHOCTH, 4TO0 CHOCOOCTBYET MOJYHYEHHIO (O0Jiee OAHOPOAHOTO MO
KOHCHCTEHIIUH POIYKTa.

VupTpiBas KY.IbTYpanbHEIE XapaKTEPUCTHKU VBYUCHHBIX

MHKPOOPraHM3MOB, EXOJTMX B COCTaB 3aKBACOK HOTYPTOB HCIOIb3yeMBIX HAMH
B ONBITE NPHILIIA K 3AKIIHOMEHUIO, YTO, BUJIOM3MEHSAS COCTAB 3aKBACKK U YUUTHIBAs
(heKTOpbI, NPUBENEHHBIC BEILE, MOXHO TIOJAYYHTH HOBBIH PO IyKT 0OpH
MYHUMAJILHOM M3MEHEHUH €0 KauecTRa.

JIaHHBIX, MOITBEPIAIOMMX WM ONMPOBEPrarolIyX, TOJIyYeHHBIX HAMHU
pe3yJIbTaTOB B JIOCTYITHOH HAM uTeparype oOHAPYKEHO He OBLIO, B CBI3M C ITUM
CHUTACM, HTO IMOMYYEHHBIS HAMU PE3YNHTAThl UMEIOT ONpEAE]EHHOEe HAYYHOE M
MpaKTUYECKOe 3HAYEHHE. '



BbIBO/1bI

. Ha ocnosanwu TIPOBEACHHLIX HCCTIE

IIOBaAaHUU MOXXHO Ccacnars ciaenyroniue
EBIBOBI:

I'py nipousBoIcTRE HOrYpTOB HEOGXOMHMO:
= CTPOro COOMONAT TEXHONOTHIO TIOTYYEHHS 3aKBACKH.
- YUYUTHIBATH KYJABTYpalbHble

HCITOJIL3VEMEIX B 3aKBacke,

XapaKTCPHUCTUKH MHKPOOPraHHu3MOB,
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HPAKTHYECKOE INPEAJIOKEHUE

Ipu  paspaGorke HOBBIX TEXHOIOTUH  NPOU3BOACTBA  KUCIOMONOUHEIX
HPOLYKTOB, OTPabOTKE ONTUMAILHBEIX U TIPCNCIBHO IOITyCTUMBIX PEXHUMOB HX
X¥PaHEHHS BeobX0JuMO YAUTBIBATE NAHHBIE O KYJIbTYpPaTbHBIX XapakTepHCTUKAX
KOMIIOHEHTOR 3aKBACKHU.



60
CIIUCOK VICOJTb30BAHHBIX NCTOYHUKOB

l. Bannukosa JI.A. Cenexius MOJICHHOKHC/IBIX OAKTEPUIl U UX IPHMEBEHNE B
MOTOYHOH NIpOMBIITeHHOCTH. M. : [Ty, ITpom-tb, 1975. C. 143.

. Tamuv AH., Poduncon P.K. ﬁor}'pT U JIpYTHE KHUCIOMO/JIOYHBIE
nponyxTel. CII6.: [Ipodeccust, 2003. C. 20-130.

3. Konbrues HM., Tocmanos P.[ Berepunapnas MHKPOOHONOIHS M
HMMYHOJTOr#s1. OMCK: OMI'AY, 1996. C. 127-130.

4. Kopores C.A. OcHOBBI TEXHUYECKOH MMKPOOMOIOrUH MOJIOYHOrO Jlena.
M.: Kosnoc, 1974. C. 45-113.

5. Ksacuukos E.J., Hecrepenko O.A. Monounokuc e OaKTepuu U MMyt mx
Henoap3oBanms. M.: Hayxka, 1975, C. 23, 290-359.

6. bpyvcunosckwuii JLII., Bannukoma JI.A., BaitnGepr U.A. Yrpasnenue
OPOLECCaMH  KyJIbTUBHPOBAHHUS MUKPOOPraHM3MOB  3aKBacoK w
KHCTIOMOJIOYHBIX IPOOYKTOB. M.: Jlerkas u I, Ipom-1s, 1982. C. 128.

7. Buceryp V. 9, Kpuncrancon MK, Kynerusupopanue MUKPOOPTraHU3MOB,
M.: ITmn. Ipom-tb, 1980. C. 230,

8. Koponesa H.C. Texnuuueckas MukpoGuonorns KUCIIOMOJIOYHEIX [POIYKTOB.
M.: T, TIpowm, 1956. C. 79-94.

9. Angeles A.G., Marth E.H. Journal of Milk and Food Technology. 1971. P.
34-52. |

10.Macleod A., Fedio W.M., Ozimek L. Milchwissenschoft. 1995, P. 50-55.

11.Cilano L., Lion M., bossi V.G, Microbiology, Aliments, Nutrition, 1991 P.
0-24,

.

12.Kopmyros B.M., Cuanna H.A., T'unoaman T.A. //KypH. Mukpo6ion. -
1985. -9, - 20-25.

13.Chandan R.C.. Shahani K. M. In Biotechnology: Enzymes, Biomass, Food
and Feed. 1995. P. 385-418

14.]3(?@(365}2) P. Texxonorus mostyuenns mosoka, M. - Konoc, 1971. C. 26-32.

15.bornanosa U, bormanos E.A., Mumoruna JILA. TlpousBoactso
HEJIEHOMOIOUEBIX MpoxyKTOB. M.: 1Tum. Ipowm, 1970. C. 64-74.

16.IDF. In New Technologies for Fermented Milks. International Dairy
Federation Brussels. 1992. Doc. No. 227.

17.bakynos M.A. DrusooToorus o MuUKpobduonorueit. M.: Arponpomu3ar,
19€7. C. 13-30.



61
18.Cenuernxo b.C. Berepunapuo-canurapHas  skcnepTtusa IIPOJYKTORB

KHUBOTHOIO M paCTUTENBHOrO npoucxoxkaenus. Cepus /Texuonorus
NHUIICBRIX NPoN3BO,1¢TB/. PocToB-Ha-Jouny: Mapr, 2001. C.637-643.

19. [bsiaenko T1.0., Kosanenko M.C. TexXHONOTHS MOTOKA U MOJIOYHBIX
npoayktoB. M.: Iy [IpoM-1s, 1974. C. 446.

20 Acker L. Food Technology. 1969. P. 23-28.

21 .MsuxoB I['.C. BHOXAMHUS MOJIOKA 1 MOJIOYHBIX NPOAYKTOB. M.: [lumr, I Ipowm,
1970. C. 221-248.

22. Kopurysos B.M., Iuserun b.B., Hsauosa H.IL. u ap. //KypH. Mukpobuon.
- 1983.-°5.-C. 28-32,

23.Ckpabun  K.U. Berepunapraa  sHuuknoneams. M.:  Coserckas
SHIMKnonegus, 1973. C. 70.

24.Aconos H.P. lpakrtuxyw 1o MUKpoOuosIorun. M.: Arponpomusaar, 1988.
C. 63.

25.bormanos B.M.  Mukpo6ionorus Moxoka u MOJIOYHEIX MPOJYKTOB. M.:
[Tuur. [poM-16, 1969, C. 367.

26.Baiitkyc B.B. ["'omorenunsanms Monoka. M. ITam. TTpom, 1967. C. 14 1-152.

27.T'ocmanos  P.I'., Koupluen HM., Bapckos A.A. IIpaktukym 1o
BETEPUHAPHONH MEKPOOHONIOrUN 1 MMMyHO0THA. OMck: OMTCAY , 2001. C.
34,

28 Mamxoe T".C., Bpuo H.JIL. Meronsl anammsa MOJIOKA ¥ MOJIOUHBIX
npeayxToB. M.: [, [Mpom-16, 1971. C. 234-240.

29.Crosnosa  JI.I., Apkamsesa 3.A. CpaBHenue croco6os XpaHeHus
MOJIOYHOKMCIIBIX OakTepuii // Muxkpobuonorus,2000, T. 69, Ne 1. C. 98-104.

30.Abdou S.M., Dawood A.M. Annals of Agricultural Science. Moshtohor,
1994. P. 32-45.

31. Abrahamsen R.K., Rysstad G. Cultured Dairy Products Journal. 1991. P.
26-47. .

32. Kirn H.J., Kim T.J., Yoon H.J. Dairy Science Abstracts. 1995. P. 57-69.

33.TOCT 10444.11-89, IlpomyxThr nwmiessie. MeTonsr OIIpPEICIIEHUS
MOJIOYHOKHCIBIX MHKPOOPTaHU3MOB. M.: M31aTe1beTRO cTaHgaptos, 1990

34.T0OCT 3624-92, MoI0KO W MOJOYHELE NpoayKTel. Tutpumerpuueckue
MCTOIBL OIpEeIeIIeH U] KUCJOTHOCTH. M.: M3matenseTso CTaHIapToB, 1992

35.CT PK 1065-2002, I7Ior'yp'1‘. Obume TexHuueckme yeimoBus. Acrana:
Toc craHnapt, 2002



