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TapacoBa Mapus BiiangumupoBHa

TEXHOJIOI'USA HOJTYYEHUA BE3AJIKOT'OJIBHOI'O HAIIUTKA HA
OCHOBE 3KCTPAKTA BUHOI'PA/IHBIX BBI’KUMOK
N CUMBUOTHNYECKOI'O KOHCOPLIMYMA

4.3.3. IIuieBsbie cUCTEMBI

ABTtopedepat

Auccepranusa Ha COUCKaHHEC quHOﬁ CTCIICHU
KanaugaTa TCXHUYCCKHUX HayK

Kpacnonap — 2024
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Pa6ora BeimosnHena B @eepanbHOM TOCYJaPCTBEHHOM OIOKETHOM HAyYHOM
yupexaenue «CeBepo-KaBkasckuil ¢eaepanbHbIii HAYYHBINA IEHTP CaJ0BOICTBRA,
BUHOTPAAapCTBa, BUHOIEIIUSD)

Hayunsiii pykoBoautenb  [lepmakosa Tarbsina Bukroposna
JIOKTOP TEXHUYECKHUX HAYK, JOLEHT

OdurmanbHbie bannaukoBa Oabpra MuxaijioBHa

OIITIOHECHTHI. JIOKTOp TeXHMYECKUX Hayk, aoueHt, ®I'bOY BO
«MUYyprHCKHA  TOCYJIAapCTBEHHBIM  arpapHbIN
YHUBEPCUTET», Kadeapa TEXHOJIOTHU TMPOIYKTOB
NMATAaHUA W TOBAPOBEACHUS,  3aBEIYIONIUHI
kadeapoit (r. MUaypHuHCK)

Baamuk JIrogmuia I'aspuiioBHa
KaHJAAT TEXHUYECKUX Hayk, aoueHt ®I'bOY BO

«KyOanckuit rOCyJ1apCTBEHHBIN arpapHbIN
yauBepcuter umenun W.T. TpyOwiuna», kadenpa
TE€XHOJIOTUU XpaHeHUs U nepepaboTKu

PaCTEHUEBOAUYECKOM MPOAYKIINH, TOIICHT
(r. Kpacuonap)

Benymasa opranusanus denepanbHOE rOCyJapCTBEHHOE OI0KETHOE
00pa3oBaTeNbHOE YUPEKACHUE BBICIIET0 00pa30BaHUs
«MalKOIICKAN TOCYIAPCTBEHHBIM TEXHOJOTMYECKUI
yHuBepcuteT (r. Malikomn)

3ammra cocroutcst «27» mapta 2025 roma B 10:00 gacoB Ha 3acemaHuu
nuccepranonHoro cosera 35.2.019.03 mpu ®I'bOY BO Kyb6anckuii ['AY no
aapecy: 350044, r. Kpacuonap, yn. Kanununa, 13, Kybanckuit ['AY, kopmyc
(dakynbTeTa 3HEpreTUKy, aya. 110.

C nuccepramueil MOXKHO O3HAKOMHUTHCS B OMOJIMOTEKE YHUMBEpPCUTETa Ha
caiite ®I'BOY BO «KybOaHckuii TOCYynapCTBEHHBIN arpapHblii YHUBEPCUTET
UMEHU n.T. TpyOoununaa www.kubsau.ru u BAK -
https://vak.minobrnauki.gov/ru.

ABTOpedepar pa3zociaH « » 2024 t.

YdeHbIl CeKpeTaph IUCCEPTAMOHHOIO COBETA,

KaHJUJIaT TEXHUYECKUX HAYK, JOLEHT PR

CamypranoB Esrennit EpmanekocoBuy _ 45/ //c./‘
Vb


http://www.kubsau.ru/
https://vak.minobrnauki.gov/ru
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OBIIASA XAPAKTEPUCTUKA PABOTbBI

AKTYyaJbHOCTH TeMbl. [loTpebieHne HaMUTKOB, coAepkKAaIIUX OMOTOTHYECKU
aktuBHbIe BelecTBa (BAB), cmocoOCTByeT ylydllleHUIO aIallTUBHBIX CIIOCOOHOCTEN
opranm3dmMa # O00mero (QU3MOIOTUYECKOTO COCTOSIHMSI ueioBeka. (OcoOeHHO
WHTEPECHBIMH B 3TOM KOHTEKCTE SIBJISIFOTCS O€3aJIKOTOJIbHbIE HAITUTKH, ITOJTyYEHHBIE B
pe3ynbTaTe NpoleccoB (PepMEHTAIIMH PACTUTETHLHOTO ChIPbs, TAK KaK OHU OTINYAI0TCS
0€30MacHOCThI0O M JIKOHOMHUYHOCTHIO Ojaroiapsi €CTECTBEHHOMY XapakTepy
IPOLIECCOB U MATKUM TEXHOJIOTUYECKUM PEKUMAM UX MTPOU3BOJICTBA.

EskerogHo B arponpOMBIIUICHHBIX OTPAacisiX, 3aHUMAIOIIUXCS MepepadoTKOM
CEILCKOXO3SIUCTBEHHOTO ChIphsi, 00pa3yeTrcsi OOJIbIIOE KOJUYECTBO BTOPUYHBIX
pecypcoB, 60raTbhix OMOJIOTMYECKH aKTUBHBIMU BEIIIECTBAMHU, KOTOPBIE UCTIOIB3YIOTCS
MUHUMaJIbHO. OJTHUMH U3 0CO00 IEHHBIX BTOPUYHBIX CHIPHEBBIX PECYPCOB SIBIISIOTCS
BUHOTPAJHbIE BBIKUMKH, 00pa3yIoLIrecs B IpoLecce MPOU3BOACTBA BUHA U COKOB. B
CBS3U C O3TUM, pa3pabOTKa TEXHOJOTHM O€3aKOTOJbHBIX HAMUTKOB HAa OCHOBE
(dbepMeHTaluM BUHOTPAJHBIX BBDKMMOK, IO3BOJIUT YBEIWYUTh SKOHOMHUYECKYIO
3 (PEKTUBHOCTh arpOMpPOMBIIUICHHBIX TMPEANPUATUN, PACIIUPUTH ACCOPTUMEHT
MPOJIYKUHUU U 00ECTIeUNTh HaceIeHHE 0€3aIKOT0IbHBIMA HATUTKaMH, COJEPKAILUMU
KOMILJIEKC OMOJIOTMYECKU aKTUBHBIX BEIIECTB.

Ha ceronnsiminuii 1eHb MeXaHU3MbI (hepMEHTAIIMU BHHOTPAIHBIX BBDKUMOK C
MCIIOJIb30BAHUEM ACCOLIMATUBHBIX KOHCOPIIMYMOB OAaKTEpUM W JpOXKEH ele He
U3y4eHbl B TOJHOM Mepe. IloaToMy co3aHue TEXHOJIOTMU Il MHPOW3BOJICTBA
HAlUTKOB OpOKEHHUS HAa OCHOBE BHUHOTPAIHBIX BBDKUMOK W CHUMOHMOTHYECKOTO
KOHCOPLIMYMa JPOKKEN U OaKTEpUil SIBISIETCS aKTyaJIbHOM 3a/1ayueil.

AKTYanbHOCTh TUCCEPTAIMOHHOW PaOOTHI MOATBEPKIAACTCS BKIIOUCHUEM €€ B
KOMIUIEKCHYI0 pabouyio mporpammy Ha 2022-2026 TT. MO BBIIOJIHEHUIO TEMBbI
rocygapctBeHHoro 3aganust Ne 0498-2022-0009 (®I'bBHY CK®HIICBB) u rpanta
KH® No HUIT 20.1/9 (2020-2022 rr.).

Crenenb  paspaboraHHocTM  Tembl. [IpenMmymiecTBoM  IPOIECCOB
dbepMeHTaIMu  SBIIIETCS BO3MOXKHOCTH TOBBIIICHHS] IIEHHOCTH HEHMCIOIb3YEeMbIX

BTOPUYHBIX PACTUTEILHBIX PECYPCOB. DTH MPOIIECCHI 0€30MMaCHbBI, TaK KaK MPOUCXOIAT
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€CTECTBEHHBIM 00pa30M M HE TPEOYIOT UCIOJB30BaHUSI arPECCUBHBIX CPEll, a TaKXKe

ABJISIFOTCS 9KOHOMUYECKH 3(P(DHEKTUBHBIMU. DepMEeHTAIUsI MOXKET MPOUCXOAUTH C
MOMOIIBIO CIIEHUATBHBIX KOHCOPIIMYMOB IpOXoKel u 6akTepuid. B pesynpraTte Takux
IIPOLIECCOB 00pa3yeTcsi KOMIUIEKC Pa3HOOOPa3HbIX OMOJIOTUYECKH aKTUBHBIX BEIIECTB,
KOTOPBII MOKET OBITh MCIIOJIB30BaH IS IPUTOTOBICHUS 0€3aJIKOTOJIbHBIX HAIUTKOB.
3HAYUTEIBHBIA BKJIAJ B pa3BUTUE JAaHHOTO HAIMpaBJICHUS HCCIICIOBAHUIN
BHecnu: A.Il. buprokoB, O.M. bnunnukosa, JI.I'. Bnamuk, JI.B. Jonuenko, C.IL
3anopoxkckas, B.A. 3yomoB, M.B. O6peskoBa, T.I'. Ilpuuko, FO.M. Cepreena,
A.A. Canapb6exkosa, I'.I'. Cokxonenko, K. . Pogunonosa, E.B. [llepbakoBa u apyrue.
IIpu 3TOM, HECMOTpPA Ha 3HAYUTEIBHOE KOJHUYECTBO HCCIEIOBAHHM, OCTAIOTCS HE
PacCKpBITHIMA ~ BOMPOCHI, CBSI3aHHBIE C H3YUYCHHUEM MEXAaHU3MOB IPOIIECCOB
dbepMeHTalMM ~ BUHOTPAJHBIX  BBDKUMOK  C  y4acTHEM  KOHCOPIIMYMOB
MUKPOOPraHU3MOB CIEeIU(PUUYHBIX JJi1 PEeruoHoB iora Poccuu, mNO3BOJSIONIUMU
o0ecreynTh MakCUMallbHOE oOoramieHue rotoporo npojaykra bAB. CymectByromue
UCCJICIOBaHMs, B OCHOBHOM, (DOKYCHUPYIOTCS Ha W3YYEHHHM OTJIEIbHBIX IIITAMMOB
MUKPOOPraHU3MOB, a HE HA UX B3aUMOJICHCTBUM B KOHCOPIIMYyMAax.

Hayuynas rumore3a — OJHMM U3 CIOCOOOB TPOM3BOJCTBA TPOIYKTOB,
00OTaIleHHbIX KOMIUJIEKCOM OWOJIOTHYECKH AaKTHUBHBIX BEIIECTB, MOXKET OBITh
pa3paboTKa TEXHOJIOTMH MOTYyYeHUs] 0€3aJIKOTOJIbHOTO HAMMTKAa HA OCHOBE AKCTPAKTA
BUHOTPAJIHBIX BBDKUMOK, (PEPMEHTHPOBAHHOTO C YYacTHEM MHKPOOPTaHU3MOB,
00J1aJat0IIMX CBOMCTBAMH CUMOMOTHYECKUX KOMILIEKCOB.

O0bexkT wmccaenoBaHusa.  TeXHOJIOTMYECKHM  MOpoOlLieCC  MPOU3BOJCTBA
0€3aJIKOTOJIbHOTO HAIMUTKA.

Ipeamer ucciaenoBaHus. 3aBUCHUMOCTU XapaKTEPHU3YIOIIUE TPOIIECCHl B COCTaBe
OOIIel  TEXHOJOTMM  TOJy4eHUsT  O€3aJKOTOJIbHBIX — HAMMTKOB:  KYJIBTUBHUPOBAHKC
CUMOMOTHYECKOTO KOHCOPIIMYMa, SKCTParupoOBaHNE BUHOIPATHBIX BHDKUMOK, (DepMEHTAITHS
AKCTPAKTOB.

Hean ucciaenoBanusi — pa3paboTKa TEXHOJOTUH TMOTyYEHUs] O€3aTKOTOJIBLHOTO
HalUTKa, OOOTAIIEHHOTO OHOJIOTUYECKH aKTUBHBIMU BEIIECTBAMH, Ha OCHOBE

HKCTPAKTa BUHOTPATHBIX BBDKMMOK W CUMOMOTHYECKOTO KOHCOPIIMYyMa JIPOXIKEH U



OakTepuil.

3agaum UccIeI0BAHMI:

- BBIICIUTh M KIacCH(UIMPOBaTh IITaMMbl apoxokeir Z. kombuchaensis u
Oakrepuii  G. xylinus, mepcHeKTHBHBIX JJIs MOJYYCHUS CHMOHMOTHYECKOTO
KOHCOpPIIMYMa, 00OCHOBATh TapaMeTPhl X KyJTbTUBUPOBAHUS M CTAOWIIH3AIINN;

- pa3paboTaTh ~MaTeMaTUYeCKHE MOJEIM B3aMMOCBS3U  TEXHOJIIOTHYECKUX
PSKUMOB JKCTPAKIMH CYIIEHBIX BHHOTPAIHBIX BBDKUMOK M (DU3MKO-XUMHUYECKHUX
MoKaszaTeNieil AKCTPAKTOB; TEXHOJIOTHYECKUX PEKUMOB  (DepMEeHTAIuM HKCTPAKTOB
BUHOTPAIHBIX BBDKHUMOK C TPUMEHEHHEM CHMOHOTHYECKOTO KOHCOPIMYyMa W
noka3zaTeJieil KauecTBa FOTOBOTO MPOIYKTa;

- pa3paboTaTh pEUENnTypy H TEXHOJOTHIO TPOU3BOJCTBA OE3aIKOTOJIBHOTO
HallMTKa Ha OCHOBE OJKCTPAaKTa BHUHOTPAIHBIX BBDKHUMOK U CHUMOHMOTHYECKOTO
KOHCOPIIMYMa U OLIEHUTH MOTPEOUTEIHCKIE CBOWCTBA TOTOBOTO MPOAYKTA,

- 000CHOBATH CTPYKTYPHO-(YHKIIMOHATHLHBIE CXEMBI IPOU3BO/ICTBA
0€3aJIKOTOJIBHOTO ~ HAalMTKA, TIPOBECTH ONBITHYIO anpolaiuio pa3padoTaHHBIX
TEXHOJIOTUYECKMX M  TEXHUYECKUX  PEIICHHH, OIEHUTh  SKOHOMHYECKYIO
3¢ (HEKTUBHOCTD peau3alliy pa3pad0TaHHBIX TEXHOJIOTHUECKUX PEIICHHM.

HayuyHnast HoBU3HA:

- 000CHOBaHAa M JI0Ka3aHa BO3MOXHOCTh U 3((PEKTUBHOCTH HCIOJIb30BAHUSA
MHUKPOOPTaHU3MOB CHMOMOTHYECKOTO KOHCopImyMa Oaktepuii G. Xylinus u mpoxokeit
Z. kombuchaensis (SCOBY) s cOpakuBaHUsT DKCTPaKTa, IOJIYYEHHOTO U3
BBDKMMOK, BHMHOTPAJHBIX CYIIEHBIX CIAIKUX s CO3JaHusl Oe3aJKOroJIbHOTO
HAIUTKA,;

- 000CHOBaH COCTaB MHUKpPOOHAIBLHONW KOMIIO3UIIMUA II€JICBOTO HA3HAYCHUS,
obecrieunBaromuii 3 PexTBHOE OPOKEHHUE IKCTPAKTOB BUHOTPATHBIX BBKUMOK, JIJIS
MIPOM3BOJICTBA 0€3aKOTOJILHOTO HATTUTKA,;

- YCTAaHOBJICHBl ~ 3aBUCHMOCTH  BJIHMSIHHMSI.  TEXHOJIOTMYECKUX  PEKUMOB
OKCTPArupOBaHUS BUHOTPAIHBIX BBDKUMOK Ha OPTraHOJCNTHYECCKUE TOKa3aTed U
coJiepkaHne OMOIOTMYECKN aKTUBHBIX BEIIECTB B OKCTPAKTE BEIKUMOK BUHOTPAIHBIX

CYLIEHBIX CJAJKUX; BPEMEHH KyJIbTHUBUPOBAHUSA KOHCOPLHUYMA, TEMIIEPATYPHI,
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KOHOCHTPAIWNHU JOKCTPAKTd, COACPIKAHUA PEAYHUPYIOIINX BCHICCTB, KOJUYCCTBA

KOHCOpLIMyMa B 3KCcTpakTe Ha pH cpenbl KyIbTUBUPOBAHUSA B Mpoliecce cOpaKMBaHUs
HKCTpAKTa ¢ MPUMEHEHHEM cuMOnoTH4Yeckoro koncopiuyma SCOBY;

- 000CHOBaH CMOCO0 MPUTOTOBJICHUS HAMHTKA, 00JAAArOUIero OMOJIOTHYECKOU
aKTUBHOCTBIO,  NpelyCMaTpPUBAIOIIMNA  (EepMEHTAlMI0  HAKCTPAaKTa  BBDKUMOK
BUHOTPAIHBIX CYIIEHBIX CIIAJKHX C MPUMEHCHHEM CHUMOHOTHYECKOTO KOHCOPIIMyMa
SCOBY wu no3posisomuil yBenuuuTth coaepxanue suramuna C B 1,49 paza, BuTaMuHa
B, —B 1,12 pa3, Butamuna Be — B 1,4 pa3a, conepxkanue xenes3a B 1,2 paza.

Teoperuyeckasi U NPAKTHYECKAsA 3HAYUMOCTH PadOThI:

- pa3paboTaHbl MaTeMaTHYECKHUE MOJCNIH, I[IO3BOJISIONIUE  OIpPEACNATh
TEXHOJIOTHYECKHE PEKUMBI DKCTPAKITNY BBDKUMOK BUHOTPATHBIX CYIIEHBIX CIAIKHX H
KyJIbTUBUPOBAHUS CUMOHOTHYECKOTO KOHCOPIIMYMa, o0ecrneuynBaromye
MUHUMAaJIbHBIE CPOKH MPOLIECCOB, BBICOKME IIOKA3aTENd KadecTBa, MOTYT OBIThH
WCIIOJB30BaHbl IS  pa3pabOTKU OE3aJIKOTOJIBHBIX HAMUTKOB C NPUMEHEHHEM
Pa3IUYHBIX BUJOB PACTUTEIHLHOTO CBHIPBS;

- TEXHOJIOTHYECKHE PEKUMBI MPOIECCOB IKCTPAKIIMUA BBIKUMOK BHHOTPATHBIX
CYIIIEHBIX CJIAJIKMX U (hepMEHTAIIMH MOJTYyYEHHBIX SKCTPaKTOB KoHcopimymom SCOBY
MOTYT OBITh HCIOJIb30BaHbI JJiIsi Pa3padOTKU HOBBIX MPOAYKTOB, OOOTaIEHHBIX
OMOJIOTUYECKHA aKTUBHBIMU BEIIECTBAMU;

- TEXHUYECKas HOBW3HA MOJTBEP)KJCHA MaTeHTOM Ha u3o0pereHue Ne RU
2788431 (omy6u1. 14.11.2022 r., bron. Ne 32) u 3aperucTpupoBaHHOM IPOrpaMMoOil Jist
OBM Ne 2021663373 (onybnukoBano 14.10.2021);

- 000CHOBaHa CTPYKTYpHO-(DYHKIIMOHAJIbHAs CXE€Ma IIpoliecca MPOU3BOJICTBA
HAITUTKa HEOOXOAMMBIE JJISl CO3/IaHUs HOBBIX TEXHOJIOTHH;

- pazpabotansl HOpMmatuBHBIE nokymeHTel TY u THU 11.07.19-073-17021101-
2022 «Hamutox «Tamamu-/Ixas»; TY m TU 10.89.19 — 074 — 17021101 — 2022
numeBas 100aBka « BEDKHMKY BUHOTPATHBIC CYIIICHHBICY.

Metoabl ucciienoBanus. TeopeTuueckre UCCae10BaHUS TPOBOAMIUCE C YIETOM
OCHOBHBIX TIOJIO)KCHHH MUKPOOHMOJIOTHH, OWOXMMHHM W TIMIICBOM TEXHOJIOTHH.

3KCHepI/IMeHTaHBHI>Ie HUCCICAOBAaHMA IIPOBOAUINCE C HCIIOJIBb30BAHUCM CTAHIAPTHBIX
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U CIIELMAJIN3UPOBAHHBIX METOAMK HMCCIEA0BaHus; 00paboTKa MOIYYCHHBIX JaHHBIX
OCYUIECTBJIEHA C UCIOJIb30BAHIUEM METOJIOB MATEMATUYECKON CTATUCTHKHU.

IToJ105keHNs1, BBIHOCHUMbIE HA 3AIMUTY:

- COCTaB MHUKPOOMAIbHBIX KOMIO3UIMKA, OOECIEeUMBAIONIMX MOBBIIMICHUE
(¢ (PEKTUBHOCTH  MPOIECCOB  OMOKOHBEPCHUU  BUHOTPAJAHBIX  BBDKUMOK IS
MIPOU3BOJICTBA O€3aJIKOTOJIbHOTO HAMMTKA,;

- BBISIBJICHHBIE 3aBUCUMOCTH BIUSHUS TEXHOJIOTHYECKUX PEKHUMOB IMPOIIECCOB:
HKCTPArupoOBaHUs BBDKUMOK BUHOTPAJAHBIX CYIICHBIX CIaIKUX Ha OPTaHOJICTITUYECKUE
U GU3BHKO-XUMUYECKHE TTOKAa3aTEIN SKCTPAKTOB,;

- MATEMaTUYECKUE MOJIETN B3aUMOCBSI3H TEXHOJIOTHUECKUX PEKUMOB IKCTPAKLIUU
CYIICHBIX BHHOTPAJHBIX BEDKUMOK M (PM3MKO-XMMHUYECKHX TMOKa3aTee dKCTPAKTOB;
TEXHOJIOTHYECKUX PEKUMOB (PepMEHTAIIMM SKCTPAKTOB BUHOTPAIHBIX BBDKHUMOK C
MIPUMEHEHHEM CUMOHMOTHYECKOT0 KOHCOpLUMYMa W TOKa3aTeleld KayecTBa IOTOBOIO
MpPOAYKTa, M TIOCTPOEHHAas CTPYKTYpHO-(QYHKUHOHAJIbHAs CXeMa IMpolecca
IIPOU3BOJICTBA;

- AITOPUTM TEXHOJIOTHYECKOTO MpoIiecca MPOU3BOACTBA U PEUENTYpa HAMUTKA HA
OCHOBE IKCTPaKTa BBKUMOK BHHOTPAJHBIX CYIICHBIX CIAJIKMX U CUMOHOTUYECKOTO
KOHCOpIIMYMa,  OOecrneunBaronuii  MOTpeOUTEIbCKUE  CBOWCTBA  MPOJIYKTAa,
COOTBETCTBYIOIINE HOPMATUBHBIM KPUTEPHUSIM, YCTAHOBIICHHBIM IS O€3aTKOTOJIbHBIX
HAIMTKOB HAa PACTUTEIILHOM CHIPhHE;

- OLICHKa KOHOMHUYECKOM 3(PPEKTUBHOCTU pa3pabOTaHHBIX TEXHOJOTHMYECKUX
pEIICHUI TPU UX BHEIAPECHUH.

CreneHb [0CTOBEPHOCTH H  ampodamus  padorbl. J[OCTOBEPHOCTH
JUCCEPTALIMOHHOTO UCCJENOBAHMUS TOATBEPXKAACTCS pe3yibTaTaMu  00paboTKH
OKCIIEPUMEHTAJLHBIX JIAHHBIX MaTEeMaTUYeCKUMH MeToaamu ¢ momornisio [10
STATISTICA u ucnosib30BaHHUEM COBPEMEHHOTO J1a00paTOpHOTO O00OPYIOBaHMS, a
takoke anpodamueit B OO0 «AHITPUC.

AnpobGauust padorbl. OCHOBHBIC TIOJOKECHHS JTUCCEPTAIIMOHHONW pabOThI
3acITyIlIaHbl U 0JJOOPEHBI HA €5KET0/IHBIX OTYETHBIX KOH(PEPEHIIHUSIX TPaHTOAepKaTeIeH

Kyb6anckoro wayunoro ¢onga (2021-2022 r1r.), Ha ©€XKEroJHbIX HAyYHBIX
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koH(pepenuusx GI'BHY CKOHIICBB (2020-2024 rr.), 3acegaHusix METOIUYECKOTO

u yueroro coetoB ®I'BHY CK®HIICBB B (2020-2024 rr.), a TakKe MpeacTaBicHbI
Ha MexayHapoHoM HayuHOH KoH(pepeHuu «Hayka, muranue u 310poBbe» (MHHCK,
2021 1.); 2-i MexayHapoJaHOM Hay4dHO-TIpakTH4YecKol KoHdepeHuun «Hayunoe
oOecrieueHne TEXHOJIOTHYECKOTO Pa3BUTHUS U MOBBIIIEHUS KOHKYPEHTOCIIOCOOHOCTH B
MUIIEBON ¥ TiepepadaThiBatomeld mpoMbIuieHHOCTH (2022 T.); MexmyHapoaHoMi
HayyHoM koH(epeHumu «Biologization of the Intensification Processes in Horticulture
and Viticulture» (2021 r.); Mexaynaponnoit HayuHoil koH(epenuuu «Directed
Transformation of Alimentary Raw Materials in the Production of Foodstuffs, Food
and Biologically Active Additives, Ensuring Quality Control and Safety» (2022 r.); na
HayyHOUl KoH(pepeHuu «lludpossie TexHonorun u OuorexHosoruu B AIIK» (T.
Kpacnomap, 2022 r.); MexayHapoJHOM CAaMMHUTE MOJIOJIBIX YUCHBIX 110 HAIIPABICHHIO
AgroTech u FoodDesign (FoodTech) (Cupuyc, 2022 r.); I Becepoccuiickoid Hay4HO-
MPaKTUYECKOM KOH(pEepeHUun oO0ydJarolmuxcs, MNpenogaBaTeneii, MNpaKTHYeCKUX
pabotHukoB «O0pa3oBanue — Hayka — [Ipaktuka» (KpacHomap, 2024).

Hyoankanuu. [To TeMe auccepranuu onmyOIMKOBaHO 16 HayYHBIX TPYAOB, B TOM
yucie 4 nmyOnukanuu, B )KypHanax, pekomeHaoBaHHbix BAK MunoOpuayku PO, 2
nyonukaruu Web of Conferences, 1 marent Ha uzobperenue, 1 mporpamma BM.

O0beM u crpykrypa padorbl. Jluccepramus uznoxkeHa Ha 146 crpaHunax,
coaepxkut 30 Tabmmi, 35 PHCYHKOB, COCTOUT W3 BBEACHHS, 4 TJaB, 3aKIIOUCHUS,
pPEKOMEHAAUMK TPOU3BOACTBY, CIHMCKA HCIOJIb30BAaHHOM JUTEpaTypel U 8
npuioxeHui. Cnucok auTepaTypsl BKiItoyaeT 151 HanmeHoBaHueE.

OCHOBHOE COAEP XAHUE PABOTHBI

Bo BBejeHMH 000CHOBaHa aKTyaJbHOCTb PAaOOThI, MPEACTABICHBI €€ LEb,

3aJ1a4M, Hay4YHas HOBHU3HA U OCHOBHBIC ITOJIOKCHUS, BLIHOCUMBIC Ha 3alIUTY.

B HeDBOﬁ rJiaB€ MpoBCACH aHaJIM3 COBPCMCHHOI'O COCTOSAHHA W IICPCIICKTHUB

MPOU3BOJICTBA OE3aTKOTOIBHBIX HAMUTKOB M3 BTOPUYHBIX MPOAYKTOB MEepepadOTKU
PACTUTENIBHOTO CHIPbS. YCTAaHOBJIEHA AaKTYaJbHOCTb HCCIECAOBAHUM IPOLECCOB
(dbepMeHTaluu PacTUTENIbHBIX CYOCTPAaTOB C MCIOIb30BAHUEM MHUKPOOMOJIOTHYECKUX

KOMITO3HIIMA ¥ KOHCOPITMYMOB MUKPOOPTaHU3MOB, BBISIBJIEHA MTPOOJIEMHAsI CUTYaITus,
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3aKJTIOYAIONIAsACS B TOM, YTO TPH MOTPEOHOCTH HACEJICHUs B OE€3aJIKOTOJIbHBIX

HalMUTKaX, 00OraleHHbIX OMOJOrM4ecKy akTUBHbIMU BellecTBaMu (BAB), n Hanuunn
3HAYUTEIBHOTO KOJIMYECTBA BTOPUYHBIX PECYPCOB (BHHOIPAIHBIX BBDKHUMOK), B
IPOU3BOACTBEHHBIX MacIITab0ax OTCYTCTBYIOT TEXHOJOTMU HUX IIPOM3BOJACTBA C
npUMeHeHueM mpoueccoB ¢epmentanuu. ChopmynrpoBaHa THIIOTE3a: pa3padbOTKa
TEXHOJOTMM TIOJY4YeHHs O€3aJIKOrOJIbHOTO HalMTKa HAa OCHOBE DKCTPAKTA
BUHOTPAJHBIX BBDKUMOK, (DEPMEHTHUPOBAHHOIO C YYaCTUEM MHUKPOOPIaHU3MOB,
o0JagaronMx CBOMCTBAMH CUMOMOTHYECKHX KOMIUIEKCOB, I103BOJUT PACUIMPHUTH
aCCOPTUMEHT mpoaykuuu, oborameHHo BAB. ChopmynupoBaHsl 1esb U 3a1auu
VCCJIEIOBAHMS.

Bo BTODOﬁ IJiaB€ OIINCAaHbI 06’beKTBI, METOAbI U MCTOAMKHN HCCICOAOBAHU.

OOBEKTHI HCCEN0BAaHUS: YUCThIE KYIbTYpPbI IPOKAKEHN 1 OakTepuil; CUMONOTHYECKUN
koHcopiuyM SCOBY; BBDKMMKM BHHOTpAJHBIC CYIICHBIE CIAJKHE; SKCTPAKTHI
BUHOTPA/IHBIX BBDKUMOK; (DEPMEHTHPOBAHHBIE SKCTPAKTHl BUHOTPATHBIX BBDKUMOK;
oOpa3ipl HanuTKa. B nomygabpukarax v roToBeIX 00pa3lax HAIUTKOB ONPEEIsUIN
KOJINYECTBO Me30(PHIIBHBIX a’pOOHBIX 17§ (aKkyIbTaTUBHO-aHARPOOHBIX
MHUKpPOOPTraHU3MOB, IUIECHEBBIX TIpUOOB M JpPOXOKEH, NAaTOreHHble OaKTepuw,
HCIOJIb30BAJINCh MOJIU(MULMPOBAHHBIE METOJUKM HJIECHTU(PUKALUA U OLUEHKU
AMHAMHKH pOCTa MHUKpoopraHm3moB. Ha »srtamax paboTel ¢ BHHOTPaTHBIMU
BbDKMMKaMH, 3KCTPAaKTaMU W3 BUHOTPATHBIX BBDKMMOK U TOTOBBIMHM HAIUTKaMH
OTIPEIETISIIIN: KUCIOTHOCTD; COJAEP)KAHME: CYXHUX PAaCTBOPUMBIX W TMOJM(EHOIBHBIX
BenlecTB, BuTaMuHoOB C u By, oprannueckux kuciot. B nomydabpukarax 1 ToTOBBIX
HaIUTKaX OMNpeAesyIN: COJEp)KaHHWE TMHUIIEBBIX BOJOKOH, OPraHOJIENTHYECKHE
MoKa3aTesy, MacCoBYIO JOJI0 STHJIOBOIO CIHPTa, COAEp)KaHUE. BUTaMUHa By,
BUuTaMuHa Bs, kenes3a, CBUHIA, MbIIIbsKa, KaaMmus, pTyTd. CTpyKTypHas cxema

HCCIIeIOBAaHUM MIpe/IcTaBIeHa Ha pucyHke 1.
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0O0630p COBPEMEHHOTO COCTOSIHUS U TIEPCIIEKTHB IMPOU3BOJICTBA OE3AIKOTOLHBIX HATIUTKOB C
UCIOJIb30BAaHUEM BTOPUYHBIX MPOIYKTOB MEPEPadOTKH PACTUTEIBLHOTO ChIPbSI

CoBpeMeHHOE COCTOSHHE PhIHKA CoBpeMeHHBIE HAyYHO-
AKTYaJIbHOCTh
0€3aJIKOr0JIbHBIX HAIIUTKOB B TEXHUYECKHE HCCIIeI0OBaHUS U
IIPOM3BOJICTBA HAITUTKOB .
Poccuu 1 TeneHIM €ro pa3paboTKU 1O U3ydaeMoil
Ha PaCTUTEIBHOM ChIpbE
pa3BUTHS npobieme

[TocTaHoBKa 1enel 1 3a/1a4 UCCIICIOBAaHUM, ONpeielieHne 00bEKTOB M METOIOB UCCIICIOBAHUMA

Brigenenue u u3ydenre MopQoaoro-KyabTypallbHbIX CBOMCTB IITAMMOB JIPOXKEH U OaKTepuid,
MEPCIEKTUBHBIX JIJIS MOTYYEHHUS CUMOMOTHYECKOT0 KOHCOpLInyMa

\ v \

HBY‘IGHHG 3aBUCHUMOCTH (i)I/I?,I/IKO-XI/IMI/I‘-IeCKI/IX roKazartesei 9KCTPAKTOB UX BUHOI'PAJIHBIX
BBDKMMOK OT BHJAa BBIDKMMKH, I[IApaMCTPOB SKCTPArupoBaHud U (bepMeHTaIII/II/I

I/I3y‘{eHI/I€ 3aBUCHUMOCTH (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX I/I3y‘IeHI/Ie 3aBUCHUMOCTH TCXHOJIOTHYCCKHUX
Imokasarelei 9KCTPAKTOB BUHOI'PAAHBIX PEKUMOB 6pO)KCHI/I$I CHUMOHOTHYECKOTO
BBDKHMMOK OT IIapaMETPOB SKCTpAarupoBaHUsl KOHCOpOHUyMa U nokaszateleiu Ka4dyCCTBa,
IMOJTYYCHHOI'O IPOAYKTa
v v

Pa3pabotka peuentypsl 1 000CHOBaHHE TEXHOJOTMH ITPOU3BOICTBA HAITUTKOB, OLIEHKA
MOTPEOUTENECKUX CBOWCTB pa3pabOTaHHOTO HAIMTKA

Paspaborka perentypsl u O6ocHOBanue BeIOOPA
p P P Onenka O6ocHOBaHME CTPYKTYPHO- P
TEXHOJIOTHYECKUX YITAKOBOYHBIX

MOTPEOUTENHCKUX (YHKITMOHATBHBIX CXEM
PEKHMOB TTPOU3BOJICTBA . MaTepuasoB
CBOUCTB HpOI/ISBO)ICTBa HAIIUTKOB
HAIIUTKA

ArnpoOarus pe3ynbTaToB UCCIIEOBAHUN U OLIEHKa SKOHOMHYECKOH 3P (PEeKTUBHOCTH

}

Onenka s3KkoHOMUYecKor 3¢ (HEeKTUBHOCTH

Arnpobanus pe3ylbTaToB UCCIeT0BaHUN
OpraHM3ali HOBOTO NPOU3BOJICTBA

Pucynok 1 — CtpykTypHas cxema uccie0BaHun

B _TpeTbeii _rjaBe MpoBENCHO BBIJEIEHUE, M3YYEHHE, BbIOOp MapameTpoB

cTabuIM3aIuy KOHCOpIMyMa O0akTepuid U Apoxokei. Onpeesie bl ITaMMbl APOXOKEH

u 6aKTCpHﬁ, IMEPCIICKTUBHLIC IJIA ITOJTYYCHUSA CUMOMOTHYECKOTO KOHCOpOHyMa, IJIsd
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s exTuBHON hepMEeHTAITNN IKCTPAKTOB BUHOTPATHBIX BEDKUMOK. bbuti oToOpans 4

Bujaa koHcopunyma SCOBY, xapakrepHsix maisg KpacHomapckoro kpas.

[To mopdonorndeckumM u (HU3NOIOTHIESCKUM TPHU3HAKAM JIPOXKIKEBBIC KICTKU
oTHOCATCSA K poay Zygosaccharomyces, cemerictBy Saccharomycetaceae u tecHo
CBsI3aHBI C pojaoM Saccharomyces; OakTepualibHbIe KJIETKA OTHOCSTCS K POJIY
Gluconacetobacter, npunamnexamemy tauny Proteobacteria. OToGpanbl OakTepuu u
IpOXKHA U3 4eThlpex KynbTyp SCOBY, MakcnmanbHO COOTBETCTBYIOUIUE ILIEJIEBBIM
WHJMKaTOpaM wuccienoBanuid. Ha pucyHke 2 mpeacTaBieHbl H300pakeHUs

OT/ICJICHHBIX KOJIOHUN OaKTEpUM U IPOAOKEH.

1 — xosoHmH N Vitro; 2 — aposxku; 3 — 6akTepun

Pucynok 2 — ®ororpadun KoJIOHUN OAKTEPHIA U IPO}OKEH IN VItro
u ipu yBenudeHnuu 100:1
N3ydeHbl CKOPOCTh pOCTa U YCTOMYUBOCTH BBIJEICHHBIX MUKPOOPTAHU3MOB

npu u3MeHeHUH pH cpeapl W KOJIMYECTBO PEAyLHMPYIOIMUX BelecTB. Pe3ymbTaTh
Mpe/ICTaBICHbI B TabuLe 1.

Ta6muma 1 — KommuecTBo KJIETOK HcclieryeMbIX Mukpooprann3Mos, KOE/r

Bpems unky6anuu, u
Kynaprypa pH 0 pe * 12 24
35 6x108 4x108 6x108 7x108
Zygosaccharomyces 6.5 8x108 15x108 44x108 97x108
kombuchaensis 0.5 6x108 7%10° 11x108 17x108
3,5 7x108 5x108 7x108 7x108
Gluconacetobacter 65 7x108 11x108 32x108 65x108
xylinus 95 6x108 8x108 9x108 19x108

YcranoBieHo, uto cpena ¢ pH 6,5 sBisercs npeanoYTUTeIbHOM 7151 pocTa 00enux
KyasTyp; pH 3,5 sBisieTcss cnepkuBaromuM (PaKTopoM pocTa, KyJIbTUBHPOBAHHE B
ATUX YCJIOBHUSX NPUBEIO K HE3HAYUTEIBHOMY YBEIMYECHUIO KOJMYECTBA KIIETOK

apoxoxkeit Z. kombuchaensis (ra 16 % 3a 24 yaca) u orcyrcTBUIO pocta OakTepuii G.
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xylinus. JlaHHbIe BIMSHMS TEMIIEPATYpbl HA POCT UCCICIYEMbIX MHKPOOPTaHH3MOB

MIPE/ICTABJICHBI B TAOJIHIIE 2.

Tabnuua 2 — BiusiHue TemMneparypbl Ha pOCT UCCIIEYEMbIX MUKPOOPTaHU3MOB

KvieTva Temneparypa kyiabTuBupoBanus, °C

YIRTYP +10 | +15 | +20 | +25 | +30 | +35 | +40 | +45 | +50 | +55
Zygosaccharo_myces i i . + N N N c i i
kombuchaensis
Gluconacetobacter i c N + N N N . i i
xylinus

Ilpumeuanue: «+» — akmuguvlii pocm, «+» — MeHnee aKmuGHblll POCHI, «C» —
pocm moavko Ha 5-6 cymKu, «-» — pocm HOJIHOCMbIO OMCYMCMEYem.

MakcumanbHbli POCT MHKPOOPTaHU3MOB KOHCOPIIMYMa HaOMIOAAaeTCs MpHU
temneparype ot +H(25+1) °C no +(35+1) °C u conepx’aHuu peaylUpyIOIIUX BEIIECTB
B cpene oT 101 mo 151 %.

YcraHoBeHa OMOCOBMECTHMMOCTD  BBIICJACHHBIX INTaMMOB  (OTCYTCTBHE

AHTarOHUCTHYECKOTO KOJIbIIA) (PUCYHOK 3).

Pucynoxk 3 — @oTorpadus noceBOB METOJIOM arapoBbIX OJIOKOB:
1 — ocHoBHas KynbTypa Z. kombuchaensis, nod6aBounas G. xylinus;
2 — ocHoBHas KyabTypa G. Xylinus, nobaBounas Z. Kombuchaensis

Jli1s o6ocHOBaHMS 11eTIeco00pa3HOCTH npuMeHeHus: koHcopimyma SCOBY st
pa3pabOTKH TEXHOJIOTHH HAITUTKAa MPOBEICHO MCCIENOBAHUE WX BBDKMBAEMOCTH Ha
IKCTPAKTaX M3 BUHOTPATHBIX BBDKMMOK KPAacHBIX M OENBIX COPTOB BHHOTPAJa IO

CpPaBHCHHIO CO CTAaHAAPTHBIMHU KUIKUMHU CPCAAMMH.
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YucieHHOCTh KJICTOK HCCIICYCMBbIX MHUKPOOPTaHU3MOB IIOCJIC

KyJIbTUBUPOBAHUS Ha Pa3IMUHbIX CpeAax MpUBeJeHA HA PUCYHKeE 4.

. KonuyectBo Mukpoopranusmos, l0gt

20 19,7
15,4
13,1 12,9
15 11,2
94 77 74 8,2 71 -
10 ::: 4]5 ’ 6:::5 6:::4 - 5,1 ::: 5,5
5 = . i -
0
Cpena Cabypo MIIb Cycno OKCTpaKT BUHOTPAIHON DKCTPAKT BUHOTPATHOM
BBDKHUMKH U3 O€JIbIX  BBDKUMKH U3 KPACHBIX
COpPTOB COpPTOB
B KoHcopunyM poxkkeit u 6akTepuid Zygosaccharomyces kombuchaensis Gluconacetobacter xylinus

Pucynok 4 — ['ucrorpaMma KOJIM4E€CTBO MUKPOOPraHU3Ma

yepes 2 CyTOK KyJIbTUBUPOBAHUS

N3ydyaeMblii KOHCOPIMYM IMOKa3aj aKTUBHBIM POCT HA 3KCTPAKTE U3 BBIKUMOK
BUHOTpaJla O€JIbIX COPTOB, YTO OOBSACHSETCS BBICOKMM COJICpKaHHEM B HEM
MUKPOIJIEMEHTOB, PEHOIBHBIX COCAMHEHUN U AaHTOLIMAHOB. POCT KJIETOK Ha SKCTPaKTe
M3 BBDKMMOK KpPACHBIX COPTOB BHHOIpPAJia OKa3alicid HIKE, YTO CBA3aHO C Oojee
BBICOKOM KOHIIGHTpaIueil AyOWJIbHBIX BEIIECTB, COJEPKAIIMXCA B BBIKUMKAX W3
KpacHBIX COpPTOB BWHOTpaja. Ilpu HSTOM YCTaHOBJIEHO YTO COBMECTHOE
KyJIbTUBUPOBAHUE OAKTEPUI U IPOKKEH KOHCOPITMYMA TPUBOIUT K O0JI€€ aKTUBHOMY
pOCTYy, 4eM pa3lielibHOe. bakTepuu BBIACISIOT KUCIOTHI, CO37aBas ONTUMAJIbHbBIC
3HaueHus: pH 1u1s pa3BUTHS APOXKIKEN, a IPOXKIKUA 000TaIa0T CPeay BUTAMUHAMM.

Ornpenensiiim 3aBUCUMOCTb MEXKIY COAEPKaHUEM CYXHMX BEIIECTB B DKCTPAKTE,
BpEMEHEM U TeMIepaTypod »HKCTparupoBaHus. B  KkadecTBe HE3aBUCHUMBIX
MepEeMEHHBIX ObUTH MCTIOJIb30BaHbl TEMIIEpATypa IKCTPAKIIUU (X1) B Auarna3one ot 40
1o 80 °C ¢ marom 10 °C u Bpems skcTpakiuu (X2) B AMana3oHe ot 1 Ao 5 yacoB ¢
marom 1 dac. B kauecTBe 3aBUCHMBIX MEPEMEHHBIX UCIOIB30BAIMCH MACCOBAs IO
Cyxux BemecTtB (ym), BKyC (y1), uBeT (y2), 3amax (ys) U HUTOTOBBIM MOKa3aTelb
OopraHoJjienTuyeckord oueHkd (y). AHamuM3 pe3yslbTaToB IMOKa3ald MPsSMYIO
MPOTIOPIIMOHAIBHYIO  3aBUCHUMOCTh COJIEP)KaHHMSI CYXHMX BEIIECTB OT BpEMEHU

OKCTpAKIIMK, B PacTBOp IMPCHUMYIICCTBCHHO IICPCXOAAT KpacsAamunue BCHICCTBA
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BHHOTI'PAJAHbIX BBIDKUMOK, KUCJIOTHI 1 Caxapa. I[JI?I KaXXI0T'0 BBIXOAHOTO ITOKA3aTCJIA i

MOJIy4YeHO YpaBHEHUE 3aBUCUMOCTEM:

Ym (X1, X2) = —3,5323 + 0,0934x; + 2,0046x, — 0,00006x,2 — 0,0123x:X2— 0,1014x,2
y1 (X1, X2) =—3,0986 + 0,1872x; + 1,1671x, — 0,0012x,% — 0,0135X1X2 — 0,0429x,?
Y2 (X1, X?) = —6,2871 + 0,2939x; + 1,4486X%, — 0,0019%2 — 0,0205x;X, — 0,0214x,>

y3 (X1, X2) =0,4171 + 0,1036x; + 1,0157x, — 0,0006%,% — 0,011X1X, — 0,0643x,?

Yy (X1, X2) = —8,9686 + 0,5847x; + 3,6314x, — 0,0037x,2 — 0,045x:X, — 0,1286x,°

Ko>dppuuentsr gerepMunanuu (r’) s MONYYEHHBIX MOJEIEH perpeccuu

HaxoasaTcs B auarnaszone ot 0,71 go 0,96. Ha pucynke 5 npusenenst 3D nuarpamMmmbl

3aBUCHUMOCTEHU (1)I/I3I/IKO-XI/IMI/I“ICCKI/IX MokazareJieu

BBDKHMMOK OT ITapaMCTPOB SKCTPArupOBaHUA.

-6

<55
<45
[1<35
<25
<15
<05

LR ko BIMENERTIOD

a)

Pucynok 5 — I'paduku mOBEpXHOCTEM, OMUCHIBAIOIINX 3aBUCUMOCTh
OT TeMIIEPATypPbl U BPEMEHU DKCTPAKIIUU:
a) COJIepaHUsI CyXUX BeIleCTB; 0) OalIbHOM OIIEHKH BKYyCa

OKCTPAKTOB  BHHOI'PAIHBIX

W >45
<44
Bl <39
[1<34
<29
<24

6)

VYcraHoBIEHBI ONTUMAJIBHBIE TApaMeTphl 3KCTpakuuu — Temmeparypa 60 °C u

BpeMsI SKCTPaKIUU 2 yaca.

I[J'I}I OIIPCACIICHUA BJIMAHUA IIApaMCTPOB KYJIBbTUBHUPOBAHUA Ha CKOPOCTH

pasmHoxenus Oaktepuit Z. kombuchaensis u G. xylinus mpu BbIpammBaHuu Ha

OKCTPAKTC BHHOI'PAJHBIX BBIKHMOK H COOTBCTCTBCHHO pH Cpcadbl B KadCCTBC

HCXOAHBIX HOAaHHBIX OBLIIN IIPHUHATBL

cilIeayromue HE3aBHUCUMBIC IICPCMCHHEIC!
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TeMIeparypa KyJlbTUBHpOBaHMs (X1) B aAuamnazoHe ot 15 mo 45 °C u Bpems

KyJbTUBUPOBaHUS (X2) B auarna3oHe oT 24 no 120 yacoB. BreixojHbIe TTepeMEHHbBIC
KOHIICHTpAaIus KIeTOK (y1) ¥ kKoHeuHast pH cpenpl (y2).

Ha pucynke 6 noka3aHbl KOHTYpHbIE IOBEPXHOCTH 3aBUcUMoOcTU pH cpenbl oT
BPEMEHU KYJIIbTUBUPOBAHHS KOHCOPLMYMA, TEMIIEPATYPhI, KOJTUYECTBA KOHCOPLUYyMA

B DKCTPAKTE.

a) 0)
me

<5

<65 W6
W <55 <55
<45 B <45
W <35 E<35
W <25 M <25
-<1:5 Wc<15

Bpewmst KyIbTHUBHPOBaHUS, U

Bpewmst KynbTUBHPOBAHUS, U

10 15 20 25 30 35 40 45 50

4 7 1 "
Temmepatypa, °C ’ ° ’ i ’

KonnuecTBo KoHCOpIMyMa B
3KcTpaKTe, %

Pucynok 6 — [luarpamma 3aBucumoctu pH cpenbl BpeMeHU KyJIbTUBUPOBAHUS
KOHCOpIIUYMa, TEMIEPATYPhI, KOTMYECTBA KOHCOPIIUYMA B SKCTPAKTE:

a) TeMMepartypsl; 0) KOJIMYECTBO KOHCOPIIMYMa B IKCTPAKTE

3aBucumoctH pH cpensl OT:
- TEeMIEpaTypbl U BpEMEHH KYJIbTUBUPOBAHUS
Yy (X1, X2) = 14,694 — 0,704x; — 0,0391x, + 0,0114x,2 + 0,0002x;X, + 0,0001x,? ;
_- KOJINYECTBO KOHCOPLIMYMA B SKCTPAKTE U BPEMEHH KYJbTUBHUPOBAHNSA .
Y (X1, X2) = 9,1547 — 0,4712x; — 0,0261x, — 0,0067%,% + 0,0011x;x, + 0,000007x2.
Omnpenenensl napaMeTpbl IPOLIECCOB: SKCTPAKIINS BBDKMMOK B TEUEHHUE 2 4aCcOB
npu temmeparype +(60+2) °C; pepMeHTanusl 3KCTpakTa B TeueHUEe 24 4acoB mIpu

temneparype +(25£1)°C; cooTHOlIeHHE BBDKUMKHU-BOJIA 1:6; comepxaHue
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penyLUpPYIONIMX BemecTB B 3KcTpakre — 10+1 %; Konn4ecTBO BHOCHMOIO

koHcopuuyMa — 10£1 % ot 0611ero KoJIM4ecTBa HIKCTPAKTA.
N3meHenne (PU3MKO-XMMUYECKUX TIOKa3aTeie »dKCTpakTa B  IPOIECCE

bepmenrtanuu (puc. 7).

[Tokazarenu B 100mi1 o6pasna, mr/%, x+m 350 291.0

300
12 10,54

0.88 10,06
10 913 1 250
200
150
3,76 3,64
2
9 2,178 = 100 78,34
I
pH

Penyu. caxapa  OO6mue caxapa Cyxue BelecTBa

o N OB~ OO

[omudenonsHbIe
B DKCTPaKT A0 pepMEHTAIHA DKCTpaKT mocie hepMeHTaIH BeIlecTBA

Pucynok 7 — Jluarpamma (pU3MKO-XMMHYECKUX MMOKA3aTEIEe SKCTpaKTa
BUHOTPAIHBIX BEDKUMOK JI0 U TIOcTie (pepMEHTAIH B TeueHue 24 4acoB
npu temneparype + (25+1) °C, npu nomomu koHcopimyma SCOBY

[TomudeHompHBIE  BEIIeCTBA  SABISAIOTCS  MPEOMOTHKAMHU, HMX  BBICOKOE
colepkaHME B  OKCTpakTe  OO0yCIaBIMBAaeT  OBICTPHII  POCT  MOJIE3HBIX
MHUKpPOOPTaHU3MOB KOHCOPIIMYMa, KOTOPBIE B CBOIO OYEpPeab MPEIOTBPAMIAIOT
Pa3MHOXKEHHWE HETaTUBHOW TMAaTOreHHOW Mukpoduopsl B Hanutke. I[lpu sTom
Ha0JII01aeTCs yBeauUeHue conepkanus psjaa BAB (puc. 8).

Pacxonmys caxapa u monmmQEeHOIbHBIE BENIECTBA, KaK OCHOBHOW HWCTOYHHK
MUTaHUsA, KOHCOPIIMYM B TIPOIIECCE KUZHENEATEIHHOCTH TMPOU3BOIUT BUTAMUHBI:
TPOXOKEBBIC KICTKW — BUTAMUHBI Tpynmbl B, OakTepuanbHble KiaeTku — BuTaMuH C.
Conepxanue Butamuna C yBennuuBaercs B 1,49 paza, ButamunoB Bo— B 1,12 pas, Bg
— B 1,4 pa3za, xeneza B 1,2 pasa. B mpormecce ¢epmeHTanmm HaOIHOgaSTCS

HE3HAYUTEIBHBINA POCT COACPKAHUSA YKCYCHOM U SHTAPHOM KUCIIOT.
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[Toxazarenu B 100m1 oOpasma, %
60
50
40
30
20
10

46,15

23,98

12,75

Buramun C Buramun B2 Buramun B6 Keneso

Pucynoxk 8 — JlnarpaMmMa yBeIMYCHHUE COACPIKaHUS OMOJIOTMYCCKU aKTHBHBIX
BCIIECTB B AKCTPAKTE BUHOTPAJHBIX BBDKUMOK IOCiIe (PepMEHTAIIUN B TCUCHHE 24
gacoB 1pu Temrieparype + (25+1) °C, npu nmomoru koncopimyma SCOBY, %

CocTaBieHBl pPEIENTYypHBIE CMECH O€3aJIKOTOJIbHBIX HAIUTKOB HAa OCHOBE
KoHcopiuyMa aposxoken u 6aktepuit SCOBY u skcTpakTa U3 BUHOTPAAHBIX BEIKUMOK.
[IpoBenena opraHosienTUYecKass OIEHKAa IMOJIYYEHHBIX 00pas3loB, pazpaboTaHa H
YTBEPKJAEHA PELENTypa U HOPMBI pacxoja ceipbd Ha 100 manm roroBoro Hammrka

«Tamanu-/I>xa3y», Tabauna 3.

Tabmuma 3 — Peenitypa u HopmbI pacxoja Ha 100 maim roToBOro HamMTKa

HanmenoBaHnue coipbs Copnepxanue B roroBoM | Coaep:kaHue CyxXux
HaIHTKE BEIIECTB B CHIPhE
€. U3M. | KOJM4YecTBO | % Mac. KT
DKCTPaKT U3 BUHOTPATHBIX BEIKHUMOK hj 900,0 4.5 40,50
CumOunotnueckuii koncopuym SCOBY KT 100,0 - -
Caxap KT 100,0 99,85 99,85
HToro: - 1000,0 - 140,35

DU3NKO-XMMUYECKHE TT0Ka3aTeiM pa3pab0TaHHOIO HANHWTKa IPUBEIACHBI B
Tadsme 4.

Tabmuma 4 — Ou3nKo-XUMHYECKHE TTOKa3aTenu HanmuTKa « Tamanu-/[xa3»

HanMeHOBAHNIE HOKA3ATALLs 3HaueHue NoKa3aTess TpeboBanus
«Tamamu-/[xa3» I'OCT 28188-2014
Kucnoraocts, 1,0 mons/am® Ha 100 0.6403 B COOTBETCTBHUH C
cm® 7 perenTypamMu
OO6bemHast o criupTa, %, 0,44 He 6oiee 0,5
MaccoBas 107151 Cyxux BelecTB, % 14,0+0,1 B COOTBETCTBHH €

peuenTypamu
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MukpoOuonornyeckue mokazarean 0€30MacHOCTH U COAEpKAaHUE TOKCHUYHBIX
AJIEMEHTOB pa3pab0TaHHOTO HAMMTKA COOTBETCTBYIOT TpeboBanusm TP TC 021/2011,

PexxuMbl U cpoku xpaHeHust: Temreparypa ot +0 °C no +25 °C, cpok rogHOCTH
— He 6onee 180 cyTok co AHS M3roToBieHUsA. Pa3paboTaHbl TEXHUYECKUE YCIOBUS
«Hanurtok 6poxenus «Tamanu-/xazw» — TY 11.07.19 — 073 — 17021101 — 2022,
TEXHOJIOTUYECKasi WMHCTPYKIUS MO MPOU3BOJCTBY HamuTka OpokeHus «Tamanu-
Tlxazw» — T 11.07.19.129 — 073 — 17021101 — 2022.

[Tpu notpedaenuun 500 mu HanuTKa « Tamanu-J[>ka3» odecrieynBaeTcs CyTouHas
MOTPEOHOCTH B KOMIIOHEHTAaX palioHa TpyaocnocooHoro Hacenenus (MP 2.3.1.0253-
21 - B3pOCIbIC MYXXKYHHBI U XKEHIIMUHBI 0T 18 10 64 net): 17,8 % — B yraeBonax, 33,3

% — B MHUIIEBBIX BOJOKHAX, 0ojee 15 % BuramunoB B, C (tabmmuia 5).

Tabnuua 5 — ObecnieueHre CyTOYHOM MOTPEOHOCTH B KOMIIOHEHTAX paldoHa

B3POCJIOrO TPYAOCIOCOOHOTO HAaceNIeHUs Tpu oTpebsenun 500 M1 HamUTKa

Cyrounas ObecrneyeHue CyTouHON MOTPEOHOCTH
KoMmoHeHTsI painoHna, €. u3m. TOTPEOHOCTE «Tamanu-[xa3» TpauumonmHbIi
(cpennue HaIMTOK
3HaueHus) | Ex. usm. % En. u3m. %
VrineBonml, T 365,0 65,0 17,8 57,2 15,7
[IumeBpie BOJIOKHA, T 30,0 10,0 33,3 8,7 29,0
ButamuHbl, M
B T.4.
C (ackopOuHOBas KUCIOTA) 60,0 10,6 17,7 6,00 10,0
B1 (Tnamun) 1,4 0,1 7,1 0,05 3,55
B2 (pubodaBun) 1,6 0,9 >60 0,8 55,6
Be (mupugokcun) 2,0 0,2 10,0 0,1 5,0
DHEepreTuyeckasi HEHHOCTh, KKall 1800,0 320,0 17,78 2744 15,22

B kauecTBe moTpeOUTENHCKONW YNMAaKOBKHU 11 HanuTKa « Tamanu-/[xa3» Obuia

BbIOpaHa yrakoBKa B CTEKJIsiHHbIE OyThulkH TUma X, X| o6bemom 500 mur.

Ha pucynke 9 npuBeneHa CTpyKTypHO-(DYHKIIMOHAJIbHAS CXe€Ma MPOU3BOACTBA.
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Caxap Boxa BrrruMKr BHHOTpajHbIE Koncopmaym SCOBY e
TOCT 32215 I TY10.89.19-074-17021101- I
‘ TIpoceneanue ‘ B coorserctsnd ¢ CanllnH [Ipocenpanye ‘ TIpoMEIBEHHS KOHCODTHYMA
| 2.13684-21 I I
‘ MarHHTHA CeTananms ‘ ‘ MarHHTHA CeMmanamHy ‘ JlosHpoEaHHe
| l
mﬂﬂgfﬁ:ﬁ%?%@ 0% IIparoToBaeRRe IRCTPAKTA H3 BEUKAMOK BHHOTPaNa (BELKHMEH [OMEIIAKT B M-
KOCTh H 3AIHBAIOT BOXOH B cootHomernH 1:6; 2 v nipa 60 °C npr nocToAHHOM nepe- Tpexsapurensaoe
wemmeanmy). Oxmaxgerne 1o +(12...15) °C n dunstposame TIPOMSBOACTEO H Xpa-
HeHHe KOHCOPIEYMi:
¥ 1. KynsTeEEEpOAEHHS
Mparorosnenne kynaxa npu temmeparype +(12...15) °C, B revernne 15-20 MusyT. xoucopupyma  SCOBY
TIPH TeMTIEpATYpe
ToaroToEKa ¥ *23 °C Ao Aocricgerm
. Bpouenne +(25£1) °C 5 Teverme 24 qacos 1o . cpepoi pH 3.5;
i conepxarHA STHI0Boro crmupTa 0,4-0,5 % ob. o caxapa 535-65 rime 2. Temmpudyraposaete
- OMOTECKIEAERS OVTBLTOK niep HpTa ,5-1,3 /o 00, P A (10 mmw Tpr 9000
BOJICH, L] ob/MmE TpHE TeMmepaTy-
- OTIOTIACKHBAHKE OYTELIOR DHILTNOBAHNAE T0TOBOTO HATHTEA pe 125°C);
ﬂe:{mqlmmpyfomi pac- L] 3. Crafnmpamgs xoH-
TEOpOM, ] > Po3amE crexnmne OyThumn THoa X, X1 06nemon 300 ea, HCRTPATa © HCHOmesoRs
- y;aneme OCTATROE J83- cootsercrayromue TP TC 005/2011 E;:;; o 1“5;0;{6]13“;;
HHYFIHPYROMETO Cpe- - !
CTEA TITEM OTI0TACKHEa- ' 5 % FIyTa¥aTa HaTpHA
] 0, -
10 THCTOH OesapaRet- VKynopKa METATTHYCCKIMH BHHTOBBIMH KPBIIIKAMH 5 % caxapostL
. . ¥ 4. Xpanenue mpH oTHO-
HOH BOROL. CHIETEHOH — BIZKHOCTH
Macrepmzanmn +{75...80) °C B Teuenne 20 MHAYT ¢ Me/LICHHEIM OXTAK/IEHHEM 2037yxa 60 %, Tevmepa-
Type He BEme + 4 °C 1
¥ A
He Hige -5 °C, me Dones
Bpaxepak (1omyckacMEle OTPHIATEIEHEE OTKIOHEHHA COJEPXHMOrO MACCH HETTO B Maccoear  gomt  C,
cootserersun ¢ [OCT 8.579) 60£3,0 %.
]
Mapxrpoera & cootsererenn ¢ TOCT P 56543, TP TC 005/2011, TP TC 022/2011
[]

Xpanenne (t= 0-+25°C, snaxtocts 75 %, re donee 180 cytox) u
TPAHCIOPTHPOBAHHE (¢ CODIOCHHEN THTHEHHIECKHX TPe00BAHH)

Pucynoxk 9 — CtpykTypHO-(yHKIIMOHATBHAS CXeMa MPOU3BOJICTBA HAUTKA

B coorBerCTBUM C pe3ynbTaTaMu MHpPOAYKTOBOTO pacyeTra ObLIo M0J00paHo
TEXHOJIOTUYeCKoe 000pyaoBanue. [luki mnpousBojacTBa HamuTKa OpOXKEHHS
cocraBisier 24 uaca. CyMMapHbIil pacxOa SHepru s paOOThl 000PYIOBaHUS
coctasigeT 140,14 kBt yac /100 gai.

['paduix snekTpUYECKUX HArpPYy30K IMpollecca M3TOTOBJICHUS HAMUTKA C YYETOM

MOIIHOCTEN MOI00paHHOTO 000pYyAOBaHMs pecTaBiieH Ha pucyHke 10.



20

25

20 T —y

15

P, xBr

10

5 i R B RRgENRnNAE

o 1 2 3 4 & & ¥ 8 9 10 11 12 13 14 15 16 17 1 19 20 21 22 23 24

T, Fachkl

Pucynoxk 10 — I'paduk snekTpudecKux Harpy30kK mpoiiecca U3roTOBJICHUS HAITUTKA C
y4eTOM MOIIHOCTEN TT0I00paHHOTr0 000PYI0BaAHUS
B d4erBepTOii rJIaBe MpUBEACHBI YCIOBHS anpobanuu pa3paboTaHHON
texHonorun Ha npeanpustuu OO0 «AHITPUCY» (r. Kpacnonmap, KpacnomapcCkuit
kpaii) B coorBerctBuu TY m TU 11.07.19.129 — 073 — 17021101- 2022 manuTOoK
«Tamanu-/xa3». [IpoBeeHa olleHKa 3KOHOMUYECKOU 3(PPEKTUBHOCTH OpraHU3aIIU
HOBOTO Tpou3BojAcTBa. OmnpejaeneHa mnoiHas cedbecTouMocTh mpou3BoacTBa 100 man
HanuTKa. /{7151 opranuzanuu npou3BoICTBa MPEayCMaTPUBACTCS IPUBIIEUCHHUE CPEACTB
uHBectopa noj 25 % roaossix B pazmepe 2000 000 py6. U KpEIUTHBIX CPEICTB MO
20 % B pazmepe 10000000 py6. CripOrHo3upoBaHHbIN 00beM MPOaXK pacCMaTPUBAIICA
C TOYKH 3peHUsI 00BbeMa CIPoCa U MPOU3BOICTBEHHBIX BO3MOKHOCTEH MpEAPUSITHSI.
MunuMaIbHas 10X0AHOCTh, TpoekTa 17,50 %. OnpeaeneH TUCKOHTUPOBAHHBIN CPOK
okymaemoctn — 3,69 rona.
3AK/IIOYEHHUE
HToru BHINOJHEHHOT0 UCCIIeI0BAHUS
1. Beimenensl u k1aCCUGUIMPOBaHbI MTaMMbI KyibTyp Z. kombuchaensis u G.
xylinus, mepcrneKTUBHBIE AJIS TOJYUYCHHUS CHMOHMOTHYECKOT0 KOHCOpIInyMa, 000CHOBaH
CroCo0 KyJIbTUBUPOBAHUS. Y CTAHOBJICHO, UTO JJISl UCCIICYEMBIX KYJIBTYp SIBJISCTCS
caepxxuBaromM (HakTopoM pocra ssisiercs cpena ¢ pH 3,5 ; cpena ¢ pH 6,5 aktuHO
CTUMYJIUPYET POCT 00eux HCCaeayeMbix KynbTyp; mins  Z. kombuchaensis
MHUHUMAaJbHas TEeMIEpaTypa pocTa Ha MUTATENbHBIX Cpemax — t = +15...+20 °C,
MakcumainbHas — t = +45...+50 °C; qna G. xylinus MmuHMMaNbHAs TeMIIepaTypa pocTa

Ha nutaTtenbHbIX cpenax — t = +10...+25 °C, makCumanbHas — t = +45...+50 °C;
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KynbTyp — 10-12 %. BeineneHnHble UuCThie KyJIbTYPhI ABJISIIOTCS OMOCOBMECTUMBIMH.

2. PazpaboraHbl MaTeMaTHYECKHE€ MOJIETH IIPOIECCOB OKCTPAKIUU U
dbepmenTupoBanusi. Ha OCHOBaHMM YCTaHOBJICHHBIX B3aUMOCBS3EH ONpeEeNICHBI
ONTUMAJIbHBIE TMapaMeTPhl AKCTPArupoBaHUs, O0OECIEUMBAIONINE MAaKCUMAJIbHOE
conmepkaHue moJu(EeHOIBHBIX BEIIeCTB, BAUTAMUHOB By, B, C — IpO10mKUTETHHOCTD
2 4, temneparypa + (60 £ 3)°C. OntumaibHble PEXHUMBI KYJIbTUBUPOBAHUS
KOHcOpuuyMa — Temmeparypa — (25+1)°C, Bpems — 24 wuaca; COOTHOIICHHE
BUHOTPAJHbIE BBDKUMKHU-BOJA — 1:6; coaepkaHue peaylHUpyIONUX BEIIECTB —
(10£2) %; KOIMYECTBO KOHCOPIIMYMa IO OTHOIICHHUIO K OOIEeMy KOJUYECTBY
copaxkuBaemoro 3xctpakra — (10£2) %.

3. Pa3zpaboranbl perenTypa M TEXHOJOTHUS HAUTKAa Ha OCHOBE KOHCOPIIMYyMa
apoxokert n Oakrepuit SCOBY. Paszpaboransl: TexHudeckue ycnoBus «Hamutok
opoxenust «Tamamum-/Pxazy». TY 11.07.19 — 073 — 17021101 - 2022x»;
TEXHOJIOTUYECKasi WHCTPYKIUS IO TMPOU3BOJCTBY HaNWTKa OpoxeHus «Tamanu-
Ihxazyy THU 11.07.19.129 — 073 — 17021101 — 2022; texuuyeckue ycimoBus TY
10.89.19 — 074 — 17021101 — 2022 mnumeBas no0aBka «BbDKMMKM BUHOTPaIHBIC
CYILIEHHBIEY». Y CTAHOBIICHO, YTO 00ECIIEYEHUE CYTOUHOM MOTPEOHOCTH B KOMITOHEHTaX
palroHa B3poCJIoro TPYA0CIOCOOHOTO HaceeHus mpu noTpedaenun 500 M1 HamUTKa
«Tamanu-Ixa3» cocrasisieT 6osee 33,3 % OT CyTOuHOM MOTPEOHOCTH — B MUIIEBHIX
BOoJIOKHaX, Oonee 15 % ButamuuoB By, C. IloTpeOuTenbckue CBOMCTBA HANMUTKA
«Tamanu-JI>ka3» COOTBETCTBYIOT HOpMaTUBaM, YCTAaHOBIIEHHBIM JIsl 0€3aJIKOTOJIbHBIX
HaIUTKOB HAa PACTUTEIILHOM ChIPBE.

4. OOocHOBaHA CTPYKTYpHO-(YHKIMOHAJIbHAas ~ CXemMa  IpPOMU3BOJCTBA,
SHEProeMKOCTH ITpoIiecca MpurotoBiieHns HamuTKoB — 140,14 kB1-4/100 gan. Ouenka
SKOHOMHMYECKON 3(PGEKTUBHOCTH OT BHEAPECHUS M peaju3aluu pa3padoTaHHOTO
HanuTKa. JIMCKOHTUPOBAHHBIA CPOK OKymaemoctu— 3,69 roma. Pesynprar ot
BHEApEeHHUS pa3paboranHor TexHonoruu Ha npegnpustan OO0 «AHITPHUCy»

coctaBu 48664,80 py6aei 3a 100 mau.
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PexomeHnaanum npous3BoOACTBY

Pe3ynbpTaThl McCieOBaHUNA MOTYT OBITh PEKOMEHAOBAHBI JIJISl MPEANPUSTUH,
3aHUMAIOIIUXCSl TPOU3BOJICTBOM O€3&JIKOTOJIbHBIX HAMUTKOB, IS paCUIupeHust
accoptuMenTa. KoHcopuuym Jnpoxcked u Oakrepuil MOXeT ObITh HMCHOJIB30BaH
NPEANPUATUSIMH, BBITYCKAIOMIMM O€3&IKOTOJIbHBIE HAMUTKU, Kak CrapTep Ui
MPOIIECCOB (PEpMEHTAIMKM PA3JIMYHBIX PACTUTEIHHBIX ASKCTPakTOB. [IpemmpusTus,
3aHUMAIOIIUECs epepaboTKON BUHOTPaia U UMEIOIINE BBIXO BTOPUYHOM MPOTYKIIUU
B BUJI€ HECOPOKEHHBIX BUHOTPAJHBIX BRIKMMOK, MOTYT MCIIOJIb30BAaTh UX KaK ChIPHE
111 cObITa Ha MPOU3BO/JICTBA IO BBIMYCKY O€3aJIKOrOJIbHBIX HAIIUTKOB.

IlepcnexkTHBBI JaNbHelICH Pa3pa0oTKH TeMbl

[Tomy4yeHHBIE TEOPETUUECKUE U DKCIIEPUMEHTAIIBHBIE PE3YJIbTATHI MO3BOJSIOT
pa3pabaThiBaTh HOBBIE TEXHOJOTHHU MPOU3BOJICTBA U PEIENTYPhl 0E3aIKOTOIBHBIX
HalMTKOB OpOKEHHSI HA OCHOBE KOHCOPIIMYMOB OakTepuil U  JPOACKEH.
PazpaboTaHHble KOMMOBIOTEPHBIC MOJCIM MOXKHO MPUMEHUTH MPU MOJCIUPOBAHUU

perenTtyp 0e3aJKOr0IbHBIX HAITUTKOB.

Cnucok padoT, ony0JJMKOBAHHBIX AaBTOPOM 110 TeMe IHCCePTANNH

- u30anus, 6KIIOUEHHbLE 6 MedcOyHapoonble bazvl Scopus u \Nes of Science:

1. Babakina M.V. Investigation of the biotechnological properties of Zygosaccharomyces
kombuchaensis and Gluconacetobacter xylinus as promising microorganisms for the production of
functional drinks / M.V. Babakina, T.V. Pershakova, M.V. Samoilenko // International Scientific
Conference «Biologization of the Intensification Processes in Horticulture and Viticulture»
(BIOLOGIZATION 2021). — 2021. — Vol. 34. — P. 06016.

2. Babakina M.V. Research of the survival of a consortium of Zygosaccharomyces
kombuchaensis yeast and Gluconoacetobacter xylinus bacteria during frozen storage using various
protective media / M.V. Babakina, T.V. Pershakova, M.V. Samoilenko, E.S. Semiryazhko // BIO
Web of Conferences: International Scientific Online-Conference «Directed Transformation of
Alimentary Raw Materials in the Production of Foodstuffs, Food and Biologically Active Additives,
Ensuring Quality Control and Safety» (DTARM 2022). — 2022. — Vol. 46. — P. 01008. DOI:
10.1051/bioconf/20224601008.

-6 uzoanuax u3z BAK Munoopnayku P®:

3. badakuna M.B. MHccrenmoBanume OHOXMMHYECKHX TIIOKa3aTeledl dKCTpakTa U3
BUHOT'pAJAHBIX BEIZKUMOK B ITPOLECCE €TI0 (I)CpMeHTaLII/II/I C UCITOJIb30BAHUCM KOHCOpLUYMa I[pO)K)KCﬁ
Zygosaccharomyces kombuchaensis u 6akrepuii Gluconacetobacter xylinus / M.B. babakuna, T.B.

[TepmakoBa, M.B. Camoiinenko [u ap.] / W3Bectus BbicmX y4eOHBIX 3aBefeHui. [lumeBas
texHosorus. — 2023. — Ne 1 (391). — C. 32-36. DOI: 10.26297/0579-3009.2023.1.3.
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4. babakuna M.B. Onpenenenue coctaBa MPOTEKTUBHOM CPEeAbl U PEKUMA BBICYIIIUBAHUS
U cTaOMIM3alMyd KOHCOpHHMyMa JIposokeit ZygosacCharomyces kombuchaensis u Oakrepuii
Gluconacetobacter xylinus / M.B. ba6akuna, T.B. [lepmrakosa, M.B. Camoiinenko // [TnomoBoacTBo
u BuHOTpazapctBo FOra Poccun. —2022. — Ne 73 (1). — C. 233-242. DOI: 10.30679/2219-5335-2022-
1-73-233-242.

5. Camoiinenko M.B. OmnpeneneHue  ONTUMAIBHBIX — MApaMETPOB  CTAOMIIM3ALUHU
CUMOMOTHYECKOTO KOHCOPIIMYMA, MPUMEHIEMOT0 ISl IepepabOTKU PACTUTEIBHOTO Chipbst / M.B.
Camoitnenko, M.B. babakuna, A.B. Ceepanuuenko, M.JI. 3onoraBuna // Tlomutemaruueckuit
CeTeBOM DJIEKTPOHHBIM Hay4yHbId xypHan KyOol'AY. — 2021. — Ne 173. — C. 199-205. DOI:
10.21515/1990-4665-173-014.

6. Ilepmakosa T.B. CoBpemMeHHBIE MOIX0bI K OMOJIOTMYECKON TpaHCPOpMalUK TIOA0BO-
sroaHoro ceipbs / T.B. IlepmakoBa, C.M. I'opno, M.B. babakuna // [lonuremarndeckuii ceTeBoi
AJIEKTPOHHBIN HayuHbli kypHan Kyol'AY. — 2021. — Ne 167. — C. 199-206. DOI: 10.21515/1990-
4665-167-013.

-6 NPOUUX U3OAHUAX:

7. badakuna M.B. OOocHoBaHHWE BBIOOpPAa MHKPOOPTaHU3MOB IS IPOHU3BOJICTBA
(YHKIMOHATBHBIX HAIMMTKOB W3 MPOAYKTOB MEpepabOTKH IUIOAOBO-ATOTHOTO Chipbs / M.B.
babakuna, T.B. [lepmakosa, A.B. Cepannuenko, M.B. Camoitnienko // Hayka, nmutanue u 310pOBbe:
cOOpHHMK HayudHbIX TpynoB, Munck, 17 wurons 2021 roma. Tom Yacte 2. — Munck: PVYII
«U3narensckuit 1om «benopycckas Hayka», 2021. — C. 11-17.

8. badakuna M.B. lccrnenoBanue OMOTEXHOIOTMYECKHMX CBOWCTB Zygosaccharomyces
kombuchaensis u Gluconacetobacter xylinus / M.B. babakuna, T.B. [lepmakosa, M.B. CamoiineHko
// CoopHuK Te3ucoB KpaeBoil oTueTHON KOH(pepeHInu rpanTonepxkareneit Kybanckoro HaygHoro
¢donna, Coun, 24-25 utons 2021 rona / ot. pen. B.B. Anucumon; MunHCTEpCTBO 00pa3oBaHus,
HayKy 1 Mostoaéxnou nonutuku Kpacnonapekoro Kpas; YHuTapHas HekoMMepdecKkast OpraHu3anus
«Kybanckuit Hayunsiit ponn». — Kpacnogap: YHO «Kybanckuit Hayunslit ponny, 2021. — C. 171-
174.

9. Camoitnenko M.B. Ormpenenenne OMOXMMHUYECKUX IPU3HAKOB MHKPOOHMOIOTHYECKUX
KYJIBTYp, BXOJAIUX B coctaB KoHcopuuyma SCOBY / M.B. Camoiinenko, M.B. badakuna, M.JI.
3onoTtaBuHa // MeXayHapOIHBIN *KypHal I'YMaHUTapHBIX U €CTeCTBEHHBIX HayK. — 2021. — Ne 11-3
(62). — C. 11-14. DOI: 10.24412/2500-1000-2021-11-3-11-14.

10. Bbabaxknna M.B. TexHoorus KOHBEPCHH IJI0I0BO-ATOJTHOTO BTOPUYHOT'O CHIPbSI JIIsl
MPOM3BOJICTBA (yHKIIMOHANbHOro HanuTKa / M.B. babakuna, T. B. IlepmakoBa, M.B. Camoiinenxo,
E.C. Cemupsxko // Ilepenosbie wuccnenoBanus KyOanu: COopHuk MarepuanoB ExeromHoit
otyeTHOM KoH(epeHmu rpantonepxarened KH®, Coun, 20-22 urons 2022 rona. — KpacHogap:
YHO «Ky6anckuii Hay4uHbiit ponay», 2022, — C. 88-94.

11.  Cawmoiinenko M.B. O6ocHOBaHuE 1 BHIOODP YITAKOBOUHBIX MaT€pHUAajIOB Uil HAITUTKOB
opoxenus / M.B. Camoiinenko, M.B. badakuna, E.C. Cemupsikko, E.A. MBanosa // Hayunoe
o0ecrnieueHre TEXHOJIOTMYECKOTO Pa3BUTHUS U TMOBBIIMIEHNUS KOHKYPEHTOCIIOCOOHOCTH B MUILEBON U
nepepabarpiBatonieil npomblinuieHHOocTH: COOpHUK MaTepuanoB 2-i MexIyHapoJIHOW HaydHO-
npaktuuecko koHpepenmun, Kpacuomap, 01-02 nexabpst 2022 ronma. — Kpacnonmap: ®I'BHY
«DenepanbHBIN HAYYHBIN IIEHTP MUIIEBBIX cucteM uM. B.M. T'opbatoBa» PAH, 2022. — C. 255-258.

12. Cawmoiinenko M.B. HccrenoBanue BIUSHUS TEMIIEPATYphl HA CKOPOCTh COPayKUBAHMS
cyOcTpara KoHcopuuymMoM Jpoxokeit u Oakrepuii / M.B. Camoiinenko, M.B. babakuna, M.JI.



24
3onoTaBuHa // MeXayHapOaHBINA )KypHal TYMaHUTAPHBIX U €CTECTBEHHBIX Hayk. — 2022, — Ne 3-2
(66). — C. 6-8.

13. Cemupsokko E.C. OnTtumuzanmsi TO3UPOBKH CHUMOMOTHYECKOTO KOHCOPIIMyMa
OakTepuil U APOXOKEH mpu mpou3BoAcTBe KoHauTepckux u3aenuii / E.C. Cemupsokko, E.A. IBaHOBa,
M.B. Badakuna // IlonureMaTH4ecKuii CETEBOI SJIEKTPOHHBIM HaydHBIN >kypHan KyOaHckoro
rocyIapcTBEeHHOro arpapHoro yauepcuteta. — 2023. — Ne 191. — C. 76-85.

14.  UBanoBa E.A. monenupoBaHHE MPOIECCOB AKCTPAKIIUKA BHHOTPAIHBIX BBDKUMOK /
E.A. UBanoBa, T.B. Ilepmakosa, M.B. Badakuna // Coopnuk crareii I Beepoccuiickoii HaydHO-
MPAKTUYECKOH KOH(pepeHIr 00ydYarommXxcs, MPEnoiaBaTeNieid, MPaKTUIECKUX pPaOOTHUKOB. —
Kpacnonap, 15-25 anpens 2024. — C. 240-244.

- nAmeHmbl U C6UOEMEIbCMEA 0 20CY0apCmEeH ol pecucmpayuu npozpammst 0as IBM:
15. ITar. Ne RU 2783431 C1 Poccuiickas Denepamms, MIIK A23L2/38 Cmocob

MPUTOTOBJICHHSI HAMUTKa, oOJjajnaroniero Ouonorndeckoil aktuBHOCThIO// M.B. Badakuuna, T. B.
[TepmrakoBa, M.B. Camoiinenko; marenroodmnanarens PI'BHY «CeBepo-Kaskaszckuii enepanbubiii
Hay4HbIH EHTP CaJ0BOJICTBA, BUHOTPaAapcTBa, BUHOAEHU . -Ne2021127909 3assneno 22.09.2021;
omybnukoBano 14.11.2022.

16.  CBuAeTensCTBO O TOCYAAapCTBEHHOW peructpauuu nporpammbl mis DBM Ne RU
2021666411 Poccuiickas ®Denepanuss. ABTOMAaTH3UPOBAHHBIM pPacueT CKOPOCTH COpakKHMBaHUS
cyOcTpaTra KOHCOPLMYMOM JIpOXKeil u Oakrepuil B 3aBUcCMMOCTH OT u3MeHeHus pH cpenbl u
comepkanust penynupyrommx caxapoB (UMKCoOpaxuBanue2021)/ M.B. Babakuna, M.B.
Camoriinenko, A.B. Ceepmnuyenko [u ap.]|; mpaBoobiagatens babakuna M.B. -Ne 2021663373:
3asiBiieHo 25.08.2021: onyommkosano 14.10.2021.
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