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BBEJIEHUE

Axkmyanvnocmy uccnedosanusn. Iluma Bo Bce BpeMeHa Obla riaBHOM 3a00-
TOH uyesioBeuecTBa. M ecnu ewe 10 cepelrHbl MPOLIIOro CTONETHs Ha MEepBbI MiaH
BBIJIBUrajIoCh JOCTaTOYHOE MPOU3BOACTBO MHUIIM U €€ COOTBETCTBYIOLIEE pacrpere-
JIeHHe CpeaM 4JieHOB o0luecTBa, To BQ BTOpO# mosioBuHe 20 B W, B 0COOEHHOCTH, B
MOCJIEIHHUE JIBA €r0 NeCATHIETHS! MUPOBbIE€ TEHASHLMH B 00J1aCTH MUTAHHSs CBA3aHBI C
CO3JaHMEM TaK Ha3blBa€MOH «310pOBOH» WM (YHKUHOHANIbHOW MHIUH. OCHOBHOE
Ha3Hau€HHe HOBOTIO MOKOJIEHHsS] MPOAYKTOB MHUTaHUS — QYHKLHOHAIBHBIX MM HYyT-
PALEBTHKOB — MacCOBOE 03/0POBJICHHE HACEJIEHUs TUIAaHEThl, HAXOAALIErocs B yCJIo-
BUSX YXYOIIAKOLIEHCS 3KOJOrMYECKOW OOCTAaHOBKH, TMPHBEALIEH K 3HAYHTEBHOMY
pocty 3ab05€eBa€MOCTH W CMEpPTHOCTH, CHW)KEHHIO CpelHeH MpOAOJIKHTEIbHOCTH
JKH3HH M MYXUHH, W KeHLHH. [IpoTHBOCTOATL pocTy uucna «bosie3HeH LMBUIM3a-
LUMH», MHOTHE U3 KOTOPBIX CBA3BIBAIOT C MOTPEOASAEMOi YEIOBEKOM MHILEH, MOXKHO
MyTeM CO3[AHHs LIMPOKOMACIITAOHOrO MPOMBILIEHHOrO MPOU3BOACTBA MPOAYKTOB
MUTAHUS, COAEPKAIUMX (DYHKIMOHAIbHBIE UHIPEIHEHThI, 00JIafaroIlHe 3alUTHBIMH
cBoiicTBaMH. B 3TOM acrniekTe akTyanbHOCTh MPOBEIEHHBIX M MPEICTABIEHHBIX K 3a-
LIMTE UCCIIEOBAaHHI HECOMHEHHA.

Lenv u 3a0auu ouccepmayuu. Co3znaHue KayeCTBEHHO HOBBIX MOJIOYHBIX
MPOAYKTOB C MOBBIIEHHOH ()YHKLUHOHANIbHOCTBIO C MO3HULMH TEOPHH MO3UTHBHOIO
MUTAHUSA, @ TaKXKe C TOYKH 3peHHUs 0e30TXOIHOr0, KOMIUIEKCHOTO HCIOJb30BaHHUS
CEeJIbCKOXO03SMCTBEHHOIO CbIpbs SABHJIOCH OCHOBHOM LEJIBKO TPOBEACHHBIX HCCJIENO-
BaHUM.

Jlns qOCTH)KEHHS MOCTABJIEHHOM LieJIH ObLI0 HEOOX0AMMO:

-MIPOBECTH MOMCK MPHUPOIHBIX UCTOYHMKOB (DYHKLHOHAJIBHBIX WHTPEIHEHTOB
U1 KOMOMHUPOBAHHS C MOJIOYHOH OCHOBO# M YCTAHOBUTb UX BJIMSHUE Ha OHOXUMMU-
4YeCKHe, MUKpOOHOJIOrHYeCKHe MPOLECcChl U CTPYKTYpooOpa3zoBaHHe, MPOTEKaIoLHe
NpH BBIPaOOTKE MOJIOYHBIX MPOIYKTOB;

-pa3paboTaTh BapHAHTHl PELENTYPHBIX KOMIMO3HLWH KOMOWHHPOBAHHBIX MO-
JIOYHBIX MPOIYKTOB;

-0TpaboTaTh TEXHOJIOTHUECKHE MapaMeTpbl BbIpaOOTKH TaKHUX MPOAYKTOB;

-MOArOTOBUTH HEOOXOAUMYIO JOKYMEHTALMIO 11 BHEAPEHHs HOBBIX TEXHOJIO-
Uit B IPOMBILIJIEHHOE MPOU3BOACTBO.

Kpome TOro, ueneBbIM HCCleNOBaHHEM ObUIO KOHCTPYHpOBaHHE CHCTEMBI
(hepMeHT-HOCHTENb, MCIIOIB3YEMOM MpPU CO3AaHHHM HEMPEPBIBHBIX CIIOCOGOB KOary-
Jsauuu 6ekoB MoJioka. JIis yero HeoO6XxoaMMO OBLIO:

-nofo0paTh HOCUTENb AJ1s1 UMMOOHKIIM3ALIMH MOJIOKOCBEPTHIBAIOILIETO (hepMEeHTa;
-pa3zpabotath crnocob cBs3bIBaHHS ()epMEHTa C HOCHTENIEM C MaKCHMaJIbHbIM
COXpaHEHHEM HCXOQHON aKTUBHOCTH HATHBHOTO (hepMEHTa;

-OMpeneuTh ycloBus paboTbl CBSI3aHHOW (OPMBI MOJIOKOCBEPTHIBAIOILETO
¢dbepmenTa.

Hayunas nosusna. B npouecce oTpabOTKH ONTHMAaIbHBIX TEXHOJOTHUECKHUX
napameTpoB BbIpabOTKH HOBOTO ()yHKLIHOHAJILHOTO MOJIOYHOIO NPOAYKTA U C LIEJIbIO
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OBHM3Ha MPEIOKEHHbIX TEXHOJIOrHYECKMX PElICHHEl NOATBEPXK/IEHA Mpe/Ba-
pHTENbHEIMH naTeHTaMu Kbipreisckoii Pecny6nuku
Pa3 :
o paboTaH cnocob WMMOOHIM3ALMH MOJIOKOCBEPTHIBAIOLLErO (hepMeHTa Ha
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C MOMOLLbLKO HMMOOHIIM30BAHHOTO MErNCHUHa.
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-peu
“s pewHThL Npobiiemy Ge30TXOAHOrO M KOMMIEKCHOrO ucnonbsoaauu; CenbCKo-
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Anpoba 1
] 506 yua noﬂyuemivblx pe3ynbmamos. OCHOBHbIE pe3ynbTaThl paboThI J0-
i e CyXneHbl Ha 4-i BeecorosHol koHpepeHuun «Pazpaborka KOMOHUHHpO-
. POAYKTOB nuTaHUs / MeuKo-GHONOrMYeCKHE aCleKThl, TEXHOMOTHS, ara-
£
KOH)clbi & o¢)op11v\l;1enue, ontumusaums» (Kemeposo, 1991), Hayuno-npakTiueckoit
HUMH «MenuuuHckas peabunu
Tauus U PU3MYECKas Tepanus: c
K . p : COCTOSIHHE W
pe:um, (1(14(1:351» (bumkek, 1997), Pecny6mukaHckoii HayYHO-TIPaKTHYECKOH KOH(e-
el CTTp;a;lT;mquKue HarpasJIeHHs roCyAapCTBEHHON MoMUTHKK Kbiprascrana
apTH3aLIMHK, METPOJIOTHH, cepTH(
i MKaLMH U YNpaBJIeHUs KayecT
npoaykroB a0 2001r» (Buwkek, 1997), M wies
2 »  MexayHapoaHOi HayuyHO#H KOH
«Tpanuuuu g
e (;))8) lL;’] ’ " Hosa’u.uu B KyJIbType yHHBEpCHTETCKOro obpasosanus» (Buuikex
i b ;;y Ho-npakTuicckoii kondepenmn «Hayka u naykoemiue ropHbIe Texno,
W H , :
Manb[‘: (brwkek, 2000), HayuHo-TexH1ueckoit KOH(EPEHLIMH 110 BONPOCY pa3BHUTHS
X TOPO/I0B H MocesikoB ropoackoro tHna Keipreizckoit Pecny6imku (Yy#-Tok-

MOK, 2001), MesxayHapoaHO# Hay4HO-TIPAaKTHYECKOH KOH(EPEHLHH «[Tuwesas npo-
MBILIIEHHOCTb Ha pyOeke BEKOB: COCTOSHHE, NPOOIEMbI M NEPCTICKTHBB (Anmarsl,
2001), KonbepeHLnH, MOCBAEHHOH 1 che3ly HHKEHEPOB Keipreiscrana u 10- ne-
o obpasoBanns HHKeHepHOW aKaleMHH Ksiproisckoii Pecriybnuku (buiukex,
2001).

Pa6oTa y10CTOeHa AMMIOMa | CTeneHH Ha KOHKYPCE Cpeay MOJIObIX yuCHbIX
M CTYIEHTOB Ha JdLIYIO HayuHyio paboTy, OObABIEHHOM [ocynapCTBEHHBIM areH-
CTBOM MO HMHTE/IEKTyabHO coGcTBeHHOCTH npH TlpaBuTenbcTBe KbIproi3ckoi
Pecny6auku k 10-1€THIO CyBEpEHUTETA Kbipreizckoii Pecriy6anku (2001r.).

OnbITHO-NPOMBbILIJIEHHAs NPOBEpKa TEXHOJIOTHH BbIPabOTKH (YHKLHOHAJIBHO-
0 KHCIIOMOJIOYHOr0 HanuTka « Tokuyyk» rnposejeHa Ha 6ase AO «punan-Cym» #
«Buwkekcy™ (nporokon Nel ot 12.02.98r. u No 1 ot 10.08.99r. COOTBETCTBEHHO).

Cmpykmypa u obvem ouccepmayuu. JluccepTalusi COCTOMT M3 BBEACHHMA,
0630pa AUTEPATYPHBIX JIaHHbIX 110 TEME, METOMUECKOH YaCTH, SKCIIEPUMEHTAIbHOM
yacTH ¢ 06CY)KIEHHEM MOJIyYEHHbIX Pe3y/IbTaTOB, BbIBOIOB, 6ubnuorpaduyeckoro

crimcka ( 735 HaWMEHOBAHMA) U NPHIIOKEHHUA.
Jlucceprauys u3noxeHa Ha 762 cTpaHWLAX, COAEPKHT 23 pUCYHKa,

7 cxem ¥ 60 Tabauu.

_ CoaepxaHue paboTbi

B _nepeoii_znase 1MCCEPTALHOHHOH paboTbl MPOBEAEH aHalU3 MHPO
JeHLMi B 00JaCTH MHTAHWA W OTMEUEHO, YTO KOHLEMUWS MO3MTHBHOTO MHTaHHA,
BKJIOYAIOLIas pa3pabOTKy TEOPETHUECKHX OCHOB, MPOW3BO/CTBA, pealn3allH H rno-
TpebieHus GyHKLMOHAIbHBIX NPOAYKTOB, B HaubobLIel CTENeHH OTBeYaeT Tpedo-
BaHHAM BpeMeHH. DyHKLHMOHA/IbHbIC MPOAYKThI COAEPHKAT ONMHH HIIH HECKOJIBKO HH-
rPEeAMEHTOB, OKa3blBAOLIMX 3aLIMTHOC BO3JEICTBME HAa OpPraHM3M 4YeJioBeKa B yCJO-
BHAX [JI06ANBHOr0 YXYy/ILIEHHS JKOJOTHUECKOH 00CTaHOBKH, JOCTHILIETO KPUTHYE-
ckoro ypoBHs. OJHMM H3 OCHOBHbIX dyHKUMOHAJIbHBIX MHIPEIHEHTOB ABJIAIOTCA
TNHMLIEBbIE BONOKHA (MPeOHOTHKH) C LUIMPOKHUM CMEKTPOM M3MONOrHYECKOro BO3EH-
CTBHSI, B CBA3M C ueM Bosiee MoAPOGHO PacCMOTPEHBI BOMPOCH! COCTaBa U CTPYKTYPbI
3THX COEQMHEHHH, (U3HKO-XMMHYECKMX M TEXHOJOTHYECKHX CBOWCTB, BaXHBbIX C
TOUKH 3PEHHs KOHCTPYHPOBaHHs (yHKUMOHAJILHBIX MPOAYKTOB HIIK HYTpPaLEBTUKOB.
O6paiaeTcsi BHUMaHHWE Ha JPYroi acnekT UCMOoJb30BaHHsA MULICBRIX BOJIOKOH, B 4a-
CTHOCTH MEKTHHA, - B KAayecTBe MOAIOKKH I HMMOOHIH3ALMH depmeHToB, hep-
MEHTHBIX CHCTEM W MHKPOOpPraHu3mMoB. Ha OCHOBAHWH TpPHBELCHHBIX M3 Hay4HOMH
JUTEpaTypbl CBEIEHHH O HOCHTENAX H criocobax cpsa3biBaHUS (HEPMEHTOB C 3THUMH
HOCHTEJISIMM ClIEaH BHIBOL O TOM, YTO KOMIIIEKC CBOMCTB MEKTHHOB MO3BOJIACT HC-
TONBIORATE WX JUTS MMMOBHIMIaMKU (hepMEeHTOR, B TACTHOCTH MOJIOKOCREPTHIBAIO-
LKMX, MyTEM BKJIIOYEHHS B refib C LENbIO CO3AaHMs HEMpEPhIBHLIX TEXHOJIOTHYECKHX
MpPOLIECCOB MPH BbIPabOTKeE ChIpa M TBOpOra.

Bo emopoii 2nage_IACCEPTALMOHHONH paboThl MPHUBEIEHBI METOLHKH, KOTOPbI-
MH 110J1b30BAJICS ABTOP MPH BBIMOJHEHHH KCIIEPUMEHTANIbHBIX Uccre10BaHuH.

Tpembs_2naéa_COAEPKWT CBEEHHA O MPOBEACHHBIX (bU3UKO-XMMHYECKHX,
MHUKPOBGHOOrHYECKHX M TEXHONIOTHYECKUX HCCIIEIOBAHUAX W HX pe3ynbTaTax.

BbIX TECH-
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B nepBoii yacTi paccMaTpHBaeMoii riaBbl NpeaMeToM OOCYKIEHHUS SBISETCS
BOMPOC TMOBBILIEHHS (QYHKLIMOHATIBHOCTH MPOLYKTOB HAa MOJOYHOH OCHOBE nyTem
BBC/ICHHS B PELENTYPY 3THX MPOAYKTOB PACTHTENBHBIX KOMIMTOHEHTOB C BHICOKHM CO-
ACPKAHUEM TMHLICBBIX BOJOKOH. B KauyecTBe TakMX KOMIMOHEHTOB BHIGpaHbI 3epHO-
BBIE 3/IAKOBbIC KYJIBTYpbI: MIICHHLA, KyKypY3a, IYMEHb, CONEpKaLUHe B nepHpepH-
HECKHX CJI0AX 3€PHOBKH GOJIbLIME KOMHYECTBA MHILEBBIX BOJIOKOH, @ TAKXKe GEJKOB,
BUTaMHHOB H MHHEPAJIbHBIX BELIECTB, MIPAIOLIMX (yHKLUHOHANBLHYIO posib. M3BecTHO
TaKXKe, YTO BOJIOKHA, CONEPIKALUMECH B 3€PHOBBIX KyJbTypaX, OKa3bIBAIOT HaHbolee
r1y60KOE MOJIOKHUTENBHOE BO3ACHCTBHE Ha 0bIee O3/10pPOBJIEHHE Y€JI0BEYECKOr0 Op-
raHusma.

Ilpu monGope MonOuHOM OCHOBBI GymyIIHX KOMMO3MIM HAle BHHMAHHe
TIPUBJIEKIIH KHCJIOMOJIOUHbIE HAIMTKH, KOTOPBIE MOKHO MOCTaBUTh Ha 1-€ MecTo B
Py QYHKUHOHABHBIX MOJIOYHBIX MPOAYKTOB, [JABHBIM obpa3om, 6iaroaaps mpu-
CYTCTBHIO GOJIBLIOTO KOJHYECTBA NMPOGHOTHKOB MM 9yOHOTHKOB, OKa3bIBAIOLIHX
3HAYHTENbHBIH euebHbl 3 dekT Ha opraHusm yenoseka.

Ham RH60P OCHOBBIBAJICS TAKXC HAa cTpeMJICHN pCHINTL HCKOTOPDLIC TCXIO-
JIOrHY€CKHE MPOGIEMbl MPU TMPOHU3BOACTBE KHCIOMOIOYHBIX HAMHTKOB, TAKHE KaK:
HHTeHCH(HKaLHs npouecca, crabuin3auus CTPYKTYpPBI M YBEJHYEHHE CPOKOB Xpa-
HEHHs 0e3 MCIOJIb30BaHHSI KOHCEPBAHTOB M BO3AECHCTBHS BBICOKHX TeMnepaTyp Ha
FOTOBBIH MPOAYKT.

O6bekTaMH HCCIENOBAHHS SBHIIMCH: MOJIOKO C pa3IMYHOM MaccoBOM moseit
’KHpa, 3aKBACKa Ha YMCTBIX KyJIbTypax JaKToOaKTepHii (IpOH3BOACTBEHHas), Kkedup-
Has rpHOKOBast 3aKBacka, 36pHa MIIEHHLI, TYMEHS, KYKYPY3bl, CMECh 3THX 3/1aKOB.

OueBHAHBIM GBIIO BHECEHHE 3€PEH B MOJIOKO B LIETbHOCMONOTOM BHJE, T.K.
TIPH 3TOM COXPAHSIOTCA BCE MCXOAHBIE KOMIOHEHTHI 3€pHa, 06eCreunBarolMe ero
(yYHKUHOHANbHBIE CBONCTBA, B NEPBYIO OYEpe/ib MUIUEBLIE BOJIOKHA, BUTAMHHBI, TO-
TAa Kak MpH OOBIYHOM MOMOJIE 3epHA ITH BELUECTBA MEPEXOAST B oTpy6u. Baxna
TAlOKEe CTENCHb pa3MoIa, BIMSIOLIAs HA OPraHoJENTHKY FOTOBOO MPOAyKTa (BKYC M
KOHCHCTCHUHIO).

LenbHocmonoTsle 3naku ¢ pasmepamu uactHu a0 | MM, 10 1,5 MM W cBbllIE
1,5 MM noznsepranuce Tennosoii 06paboTke B BOAHOI cpene.

Jlist onpeneneH s ONTHMATBHOTO COOTHOLUIEHHS KOMIOHEHTOB B pa3pabatsi-
BAaEMO# MOJIOYHO-3€PHOBOM KOMIMO3HULIMH HCXOMHOE MOJIOKO MOJBEPrai nacrepusa-

LUHH, OXJXIaNnH 10 TEeMIepaTyphbl 3aKBallMBaHMs, 3aBUCSLIEH OT COCTaBa MHKpO-
G10pBI 3aKBackH, M BHOCHIIH 33aKBaCKy B KOJIHYECTBO 5% OT MacChl 3aKBAILHBAEMOrO
MoJioka. OIHOBPEMEHHO C 3aKBACKOH B MOJIOKO BHOCHJH MOXOTOBJIEHHBIH HAMOJ-
HHUTEJIb B COOTHOLUEHHH HAIOJIHMTENB: MONIOKO — 1:15; 1:7,5; 1:5; 1:3,75; 1:3. Cmech
TLUATENBHO MEPEMELIHBAJIH H OCTABJIA/IM B MOKOE MPH TEMMEPAType CKBALIMBAHHSA 10
00pa3oBaHHs KHCAOMOJIOUHOTO CrycTka HeoOXoAHMOH MIOTHOCTH. OGpa3iibl, Npuro-
TOBJICHHbIE Ha KePUPHOI 3aKBacke, MoaBepraiy co3peBaHuio nipu 12-16 °C B Teue-
Hue 10-12 yac.
BblGOp OIITHMAJIbHOH peuml'l‘ypnoi& KOMITO3HLIMHK HAIIOJIHUTEJIb: MOJIOKO U on-
HOBPEMEHHOE OMpeae/IeHHE ONTHMAIbHOH CTENEHH JMCTIEPCHOCTH 4acTHIL 3€pHOBO-

Hbl B
ro HarnoJIHUTEJIS NMPOBOAHIIHCH OpraHoJIENTHYECKH, T.K. NPpOAYKTbI npeaHasHave

0 noTpebeHus.
nepByIO Ouepeb 1l MaCCOBOT .
p B pesy/bTaTe YCTAaHOBJIEHO, YTO MPH COOTHOMUIEHMH HAMONHHTE/b: MOJIOKO

1:3; 1:3,75; 1:5 npoayKT HMeeT NPUATHBIH Kucnomonoquflﬁ BKYC H ap%MiTr ccfg:aé

KYCOM BHECEHHOTrO HAMOJHHTENS, AOCTATOUHO TIOTHBIH o;mopommrd THK); -

BKpAIUIEHUSIMH HATOJIHUTENS , 6e3 OTaeNeHUs ChIBOPOTKH, 06nanaroin

HOCTBIO, LIBET GENbIii C OTTEHKOM BHECEHHOTrO HaMOJHHTEA. .
Yto KacaeTcsl AMCIEPCHOCTH HAMOJHUTEN, Haubosiee MpPUEMJIEMBIMH OKa3

nuch GpaKLKMK ¢ pasMepaMu YacTull 1-1,5 MM, T.K. B 9TOM C/Ty4ae pOAYyKT umen

HEXHYIO OIJ.HOpOIlHyK) KOHCHUCTEHIIHUIO, CBOﬁCTBeHHyK) ﬁOprTaM. on -
I]Jlil OlIEHKH BOBACFICTBM?I HCCJ’lellyCMbIX paCTMTeﬂbelX KOMIIOHE sl
XHMHYECKHE M CTPYKTYPHO-MEXaHH4YECKHE MpOLECCHl MNpH cxeamuagﬂuu n;Hm .
nakToGaKTepuAMH Gblna M3yueHa AMHAMHMKA KMCJOTO- H CTPYKTYpOO Zif:u Py
MPUCYTCTBMH HAIOJIHUTENIEH HA OCHOBE AYMEHS, KyKypy3bl H cMecH mul o i
MEHEM B CPaBHEHHMH C aHAJOTMYHBIMM MPOLECCAMH, NPOTEKAIOMMH B
AOGaB(;']I(;.mmTOBneHue uccnenyeMbix 00pa3loB BEJIOCH B COOTBETCTBHH C pazpabo-
M - i TEXHOJIOrHYECKOro mpolLecca.
TaHHm;d?:ico);ﬂctl?g&ynmaroa NpeabIayLUX HCCIIe0BaHHH, ObLH ucnonwixa:::
MenKast ¥ cpenHss (ppakKiMK HaMOJHUTEIeH H3 36PHOBBIX nyTL‘Ty;? c;;arsre;pe;zaom e
THL 10 1,5 MM, MPH COOTHOLIEHHH HAMOJHUTEND @ MOJIOKO 1234 1:3.75; 1. P
Wiy o6pasipl 6€3 HarMoJHUTENA.
e cn()),):peﬂeﬂﬂgMblMH yepe3 Ka)ablil 4ac napameTrpamu ObLIH amuiﬂx‘r S{S})m:
tuTpyemas (A;) KMCJIOTHOCTb, KOHCHCTEHLIMS OLEHWBANACh M0 cxopo:(re vy
o6pa3iia U3 MUIMETKH C IMaMETPOM BBIXOJHOTO OTBEPCTHA 5 MM, a TaK
ke, npeanoxxeHHoit BHMMU - no anameTpy pacTeKaHus. et
AKTHBHAs M TUTpyeMas KHCJIOTHOCTb ISl MOJIOYHBIX MPOAYKTOB 5B .
nokasaTesiiMH KauyecTBa W (akropaMu ynpaBJeHHs HpOHBBO}.ICTBCHHl;Lé l;ﬂo:eg:;-
M OTIpeJeNssIiCh OHH COOTBETCTBEHHO Ha HOHOMEpE YHHBEPCATbHOM et L
JApTHBIM THUTPOBaHWeM oOpa3sua MpOAyKTa AELMHOPMAsbHBEIM pacTBop

HaTtpa. )
B HOJIy‘leHHble B XO04€ HaboaeHUs 3a MPOLIECCOM CKBallMBaHUs JAHHBIC BHIOO

OYHO MpUBEEHBI Ha pHC.1.
: TMpouecchl, MPOTEKAIOLME NPH BHECEHHH B MOJIOKO SYMEHS M €ro CMECH ¢

M i XapakTtep.
MNiIEHHULEN, HOCAT aHAJOrHYHbIH a-
TNpuBeeHHbIE AaHHbIE CBHAETENLCTBYIOT O TOM, YTO BHECEHHE 3EPHOBBIX H

[OJIHUTENEH, HE3aBHCHMO OT MX BHA, HE M3MEHsA OOLIyI0 HaNpaBIeHHOCTD npouL::;::
ca KHMCJIOTOOOPa30BaHMs, B TO e BPEMs 3aMETHO CHIDKAIOT KMCIOTHOCTD 3aKBa i
HOPO MOJIOKA Ha BCEM MPOTSHKEHHH MpOLECcca CKBAlIMBaHUs, BIUIOTh 10 €r0 OKO 4
HHs. B uTOTe LIeeBbie MONIOUHO-PACTHTENbHbIE KOMIIO3ULIMH HMEIOT THTPYEMYIO .
cnoTHOCTh Ha 15-20 °T Hibke KoHTposbHOro obpasua (6e3 “HaIIOJIHHTeJlﬂ), 4TO ;’B y‘;
C/OBJMBAET CYLIECTBEHHOE TMOBBIIEHHE AMETHYECKHX CBOHCTB STHX MPOMYKT

YBEJIMYEHHUE CPOKOB UX XpaHEHHs.




A°C

a) t, yac 6) tu

Puc.1. [luHamuka u. mumpy i(a)u od (6) kucr cmu 8
Npoyecce cKksawusaHuUsi MONoKa 3akeackaMu Ha Yucmsix Kynbmypax nakmo-
6akmepull 8 NPUCYMCMEUU Pa3fu4HbIX KONUYECME KyKypy3HO20 HanonHumens

yCcnosHble 0603HaYeHUs:
~—#-— COOMHOWEHUE HanoHuUmMesnbs:mMonoko 1:3
- COOMHOWEHUE HanonHUmens:monoko 1:5

—&— KOHMPOnbHbIU o6pasey
—&— COOMHOWeEHUE HanonHumens:monoxo 1:3,75

Ha ocHoBaHMM AaHHBIX MO U3MEHEHHIO AKTUBHON U TUTPYEMOM KMCIOTHOCTH B
npolecce CKBAIUMBAaHU MOJIOKA pa3/IMUHBIMM BUJAMH 3aKBAcOK 0€3 HaJlMuus 3€pHO-
BBIX JI062BOK M MPH WX MPUCYTCTBHH ObITH OMpeaeNeHbl A1 KaKIA0ro ciyvas Beju-
YMHBI MHTEHCUBHOCTH ckBaiuuBanus (I ) v koadduumnenta cksawmanms (8), Gonee
TOYHO XapaKTEPHU3YIOLIHE KHCIOTOOOPasyoLlyto ClIOCOOHOCTD TaKTOOaKTepHH.
[TonyyeHHble AaHHbIE BBIOOPOUYHO NpeAcTaBieHbl rpadUuecku Ha puc.2,3.
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PuC.2.IHTEHCMBHOCTb CKBALLMBAHWUA B 3aBMCUMOCTY OT BpeMeHu B 06pasyax ¢ AYMEHHbIM
HanonHuTenem (a), KyKypy3HbimM HanonHutenem (6) (cpeaHeaucnepcHas (hpakums),3aKkBalleHHbIX
3aKBaCKOW Ha YUCTbIX KynbTypax nakrobakrepui.
0O603HaueHus Ha puc. 2- 5 Te xe ,4To U Ha puc.1
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Puc.3. [IuHamuka nameHeHus koadduuueHTa ckealim-
BaHuA B 06pa3suax C KyKypy3HblM HanonHurenem (a),
AYMEHHO-NLIEHNYHbIM HanonHuTenem (6) ( cpeaHeancnepcHan dpakums),
3aKBalUEHHbIX kehupHON rpubKoBOIA 3aKBaCKOWM

Kak BuaHO (puc.2), npy BHECEHHH CPEAHENNCIIEPCHOM LIeJIbHOCMOJIOTOM Ky-
KYpY3bl H S4YMEHS B 3aKBalIEHHOE JIAKTOOAKTEPUSIMH MOJIOKO MAKCHMYM MHTEHCHB-
HOCTH CKBAaLIMBAHHUS MO BEJIMUYMHE MPEBILIAET 3TOT MOKa3aTesb 115 KOHTPOJIbHOIrO
oOpa3ua, Ho HacTynaeT Ha 1-3 yac nosaHee.

3akBallMBaHHE MOJIOYHO-PACTHTEILHON CMeCH KepUpHOH rpuGKOBOM 3aKBac-
KOM BJIMAET Ha BEJIMUHHY KO3 (HLIHEHTA CKBALLIMBAHHUS, HO €0 MAKCUMYM MpOsBJIsi-
€TCsl MPaKTHYECKH B OJIHO M TO XK€ BpeMs Juis BceX obpa3sios (puc.3).

JlaHHble, HITIOCTPUPYIOLIHE 3aKOHOMEPHOCTH Nnpouecca 06pa3oBaHHs Mpo-

CTPAHCTBEHHOMW CTPYKTYpbI PH CKBALIMBAHWH MOJIOKA H MOJIOYHO-PACTHTELHOM
CMECH, Mpe/cTaBieHbl Ha puc.4,5.

A
3” An d/do

a) t vac

Puc.4. IHTEHCUBHOCTb HApacTaHUs BA3KOCTU BO BPEMEHMN
B 06pasyax C KyKypy3HbiM HanonHurenem (a),
NWEeHUYHO-AYMEHHbIM HanonHuTenem (6) (cpeaHeaucnepcHas
pakuma, 3aksalumBaHue keupHon rpubKOBON 3aKBACKOM).

tuyac

Puc.5. lunamuka nameHeHus
Ko3huUneHTa pacTekaeMocTu B
o6pa3Le C KyKypy3HbiM HanonHuTenem
Menkon pakuum (3aksaluusaHue
3aKBACKOW, NPUrOTOBNEHHOW Ha
YUCTbIX KyNbTypax nakTtobakTepuit)



AHanuz KpuBbIX (puc.4) MOKa3bIBAET, YTO MPOLIECC Iejie00pa3oBaHKsl B OIBIT-
HBIX o0Opa3iax 3aBepluaercsi yepes 4-6 4acoB Moc/ie 3aKBaLIWBAHHS, B TO BPEMS Kak B
KOHTPOJIbHOM 00pa3lie MHTEHCHUBHOCTb HapacTaHWs BS3KOCTH HE JOCTHIJIa CBOEro
MakCHMMyMa M yepe3 7 4acoB C MOMEHTa BHECEHH s 3aKBAaCKH.

Habmonenue 3a xonom GopMHpOBaHHs CTPYKTYpPbl KHCIOMOJIOYHOIO CryCTKa
10 IPYromMy MoKa3aTeso — OTHOCHTENIbHOMY Auametpy pactekanus (d/dy ) nmo3sonu-
JIO YETKO OMNPE/E/INTh MOMEHT BPEMEHH, KOIla CryCTOK Hellb3sl [10ABEpraTh KakoMy-
1160 MEXaHHYECKOMY BO3JEHCTBUIO BO M30€)KaHUH €ro HEOOPAaTUMOTO pa3pyLIeHHs,
(MuHuManbHas BenuunHa d/dy ) — 3 yaca ¢ MOMeHTa BHeCceHHs 3akBackH ( puc.5), He-
3aBHCHMO OT MPUCYTCTBHS MJIM OTCYTCTBHsl HarojHuTenei. Takum oOpa3om, Hanos-
HUTEJIM Ha OCHOBE LIEIbHOCMOJIOTBIX 3€PEH 3J1aKOB B OTIPEIEJICHHOW CTENEHH MOXHO
OTHECTH K TMHLIEBBIM CTaOWJIM3UPYIOLIMM N00aBKaM, peryJupyOLHM MPOLECCHI
CTPYKTYpooOpa3oBaHus.

VYckopenue npouecca GOpMHpPOBaHHUS KHCIOMOJIOYHOrO CTYCTKa B MPHCYTCT-
BHH 3€PHOBBIX HAMOJHUTENIEH NMPH OJHOBPEMEHHOM CHHXXEHHH TEMIOB KHCJIO0TO00-
pa3oBaHMsA B CPAaBHEHHM C KOHTPOJBHBIM 00pa3LiOM BeCbMa 3aTPYIHUTEbHO HHTEp-
NPETHPOBaATh OJHO3HAuHO. B CBA3M ¢ TeM, uTo, Hapsaay ¢ ¢akropamu cpenbl — pH u
TEMIIEPAaTYpPOH - CYLIECTBEHHO BIHSIOT Ha CKOPOCTh CKBAalWBaHHS U 0Opasyemoe
KOJIMYECTBO KMCJIOThI TaK)K€ HHIMBHIYaslbHbIE CBOMCTBA JIAKTOOAKTEPUil, HAMH U3y~
YEHA IMHaAMKKa HAaKOIMJIeHHs: OMOMacChl B XOA€ MOJIOYHOKHUCIIOro OpoXkeHUs B MOJIO-
K€ M MOJIOYHO-3€pHOBOH cMecH. [losyyeHHble NaHHBle, MpeACTaBIeHHbIe Ha PHUC.0,
MOKa3aJlk, YTO MPUCYTCTBHE 3€PHOBOTO HATOJIHHUTENS CYLIECTBEHHO BJIMSET HA KOJIU-
YECTBO JIaKTOOAKTEpHH, KOTOPBIX NMPUMEPHO HAa | MOPSIOK MEHbIUE, YeM B KOH-
TPOJILHOM 00pa3Lie B MepBble 5 4aCOB CKBAIIWBAHHS C COOTBETCTBYIOLIMM CHHKEHH-
€M KHCJIOTHOCTH MpPOAYKTa.

JIns ycTaHOBJIEHHS CTEMEHH BO3AEHCTBUS 3epHOBBIX 100aBOK Ha OHOXMMHYeE-
CKYI0 aKTHBHOCTb OT/JEJIbHOH KJIETKH JaKTOOAKTgpHii ONpeieneHo cpeaHee Kojiue-
CTBO GaKTepHasbHBIX KJIETOK, NeHCTBOBABLIMX B TEYEHHE M3BECTHOTO NMPOMEXYTKA
BPEMEHH, a 3aTEM BBIYHCIEHO CpeJHee MHIMBHAYaJlbHOE y4YacTHE B 3TOM NMPHPOCTE
KaXXIOW OTIENIbHOM KJIETKH KyJbTYpBl, TO €CTh WHAWBHIYyaJlbHas 4acoBas MPOAYK-
THUBHOCTb OTIENIbHO# KJIETKH NakTobakTepwii B npouecce cOpakMBaHHs JIAKTO3bI MO-
noka ¢ no6apneHueM u 6e3 nobaBneHHs 3epHOBOrO HanosiHWTeNs (pUc.7).

M3 pucyHka BHIHO, 4YTO HauyallbHas MHAMBHMAYaJbHas 4yacoBas MpPOAYKTHB-
HOCTb OTAEJIbHOI KJIETKH KOJIEONETCs B OUCHb LIHPOKHKX Mpejenax, npuMepHo ot 0
no 140 *10 "mr ¢ MOCJIEAYHOLUHM CHH)XXEHHEM BO RPEMEHH, YTO COrJlacyeTcs ¢ AaH-
HbIMH O. PaHa, KOTOpbIH YCTAaHOBHI M3MEHEHHE 3TO BETMYMHBI Ul HanboJee pac-
npocTpaHeHHo# nakTob6akTepuu L.lactis ssp.lactis B npenenax ot 0 5o 160*107° mr.

PacrnionoskeHre KpuBBIX Ha pHC.7 TMOKa3bIBAET, YTO BHECEHHE 3E€PHOBBIX Ha-
MIOJIHUTENIEH YCHJMBAET MPOAYLHPOBAHHE MOJIOUHON KHCIIOTBI JIAKTOOAKTEpUAMH
ke(HpHOH 3aKBaCKM B HECKOJIBKO pa3 (IPUMEPHO B 2,5 pa3a NpH KCIOJIb30BaHUH Ky-
Kypy3bl H IPUMEPHO B 7 pa3 — NPH BHECEHUH siUMEHs). TO ecTh, HECMOTpS Ha 3HAYHU-
TENBbHO MEHbIIHI 06beM MUKpOGIOpbl B MPOAYKTaX C HArojHUTeNsIMH (puc.6), or-
JEJIbHO B3siTas KJETKa JaKToOaKTepuit MpHHUMaeT Gosee akTUBHOE y4yacTHE B IMpH-
POCTE KHUCJIOTHOCTH, YeM OakTepusi B KOHTPOJbHOM obpasue. Mcxons u3 aTux
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Puc. 7. luHamuka U3MEeHeH!s YacoBOW UHAUBUAYANbHON
NPOAYKTUBHOCTY KneTkn naktobakTepuit B npouecce
ckBalwmBaHus 06pa3LoB MONoKa KeUPHOW 3aKBaCKON

Puc. 6. lnHamuka HakonneHus Guomaccel B npouecce
ckBalwmBaHua 06pa3LoB MONoKa keUpHO 3aKkBackoi
yCnoBHble 0603HaYeHus:

~=3~ KOHTPONbHbI 06paseL| —— C AYMEHHbIM HanonHUTenem
—&— C MUEHNYHO-FMEHHbIM HANONHUTENEM  —#— C KyKYPY3HbIM HanonHuTenem

PE3yJIbTaTOB MOXHO KOHCTaTHPOBaTh, YTO MPUCYTCTBHE B HCCIIELYEMOH CHCTEME
LIEIBHOCMOJIOTBIX 3€PEH 3/1aKOB CHHKAET TEMIT Pa3MHOXKEHHS MHKPOQIOpbI BHECEH-
HOM 3aKBacCKH, BUIMMO, BCJIEACTBHE MOBBILIEHHS OCMOTHYECKOrO NaBJIEHHA W CBA3bI-
BaHMs CBOOOJHOM BOJIbI KOMIIOHEHTAMH HArNOJHUTENS 6€3 CHHKEHHUS WM J1axke He-
KOTOPOro yBeJHueHHs ee Kuciotoobpasyrouei cnocobHocTu. C Gonblued BeposT-
HOCTBIO MOXHO TaK)Ke 'OBOPHTb O TOM, YTO YCKOpeHHe (OPMHPOBAHHS KHUCIOMO-
JIOYHOTO CrycTKa OOYCJIOBJIEHO MPHCYTCTBHEM TEPMOCTaOMIbHBIX PACTHTEbHBIX
(depMeHTOB, 06/1aJaI0WKMX CMOCOOHOCTBIO KOAry/MpOBaTh Ka3eHH, a TAKKE HaIHYH-
€M B 3€pHOBBIX 3J1aKaX JOCTATOYHOrO KOJIMYECTBA MHIUEBLIX BOJOKOH, KOTOpPbIE, KaK
W3BECTHO, 00JIaIalOT BJIarOCBSA3bIBAIOLIMM CBOHCTBOM, 00YC/IOBIMBAIOLIMM A€rHaApa-
TaLUMIO Ka3eWHa M, CJIE0BaTeNbHO, ero Koarynsuuto. IlocnenHee o6CTOATENLCTBO
Cnoco6CTBYET TAKHKE YBEJIMUCHHIO CPOKOB XpaHeHus HArMTKOB 10 10 anei n3-3a He-
JOCTYHOCTH CBS3aHHOM BJIarH MMKPOOPraHU3MaMm.

Takum 06pa3om, B pe3ysibTare W3ydeHWs KMHETHKH MpPOLIECCOB KHUCJIOTO- H
CTPYKTYpOOOpa30BaHusi MPH CKBALIMBAHUH MOJIOUHO-3EPHOBOM KOMIO3MLIMH, @ TaK-
€ XapaKTEPUCTHKH 3THX MPOLIECCOB C MUKPOOHOIOrHYECKOH U GMOXHMHYECKOH TO-
4ek 3peHHst OTpaboTaHbl palMOHAJIBHBIE [03bl BBEIEHHS HarOJHHTENEH B MOJIOKO,
obecreunBaroIHe Moy4yeHHe MPOAYKTOB C 3aJaHHON CTPYKTYpPOH H KayeCTBEHHBIMH
NOKa3aTeNsMM; ONpeesieHbl Ba)KHble TEXHOJOTMYECKHE MapaMeTpbl MPOM3BOACTBA
HOBBIX KHCJIOMOJIOUHBIX NpoaykToB «Tok4ynyk». HoBU3Ha nmoaTBepkaeHa npeasa-
putensHeiM mateHToM Kbipreisckoit Pecny6anku. PaspaboTaHHas TEXHOJIOTHS mpe-
JlyCMaTpHMBaeT MCIOJIb30BaHHE CEPHITHO BBIMYCKAEMOro 00OpyNOBaHHS (TEXHOJIOTH-,
yeckas cxema 1), MO3BOJISET PaCIUIMPHTh aCCOPTHMEHT MOJIOYHBIX MPOAYKTOB C MO~
BBILIEHHOH (YHKLUHOHAIBHOCTBIO.






