BECLI HAIIBISHAJIbHAN AKAIMII HABYK BEJIAPYCI Ne 3 2016
CEPBISI ATPAPHBIX HABYK

IEPAITIPAIIOYKA I 3AXABAHHE CEJIBCKATACIIA/IAPYAH BBITBOPYACI]I

VIK 663.5:663.1

3.B. BACHJIEHKO, E. A. []E]], C. B. BOJIKOBA

CPABHUTEJIBHBIN AHAJIN3 3®®EKTUBHOCTH UCIOJb30BAHU S PA3JIMYHBIX
BU0OB JIPOKKEN B CIUPTOBOM ITPOU3BO/ICTBE

Moeunesckuii 2ocydapcmeenHulil yHugepcumem npooogoascmeus, Moeunes, Benapyco,
e-mail: tsedelena@inbox.ru

B crarpe nmokasana memecooOpa3HocTh U 3(Q(GEKTHBHOCTH HUCIIOIB30BAHUS B CIIHPTOBOM NPOU3BOACTBE HOBBIX BUIOB
U pac IpokxkKel, B JaCTHOCTH, APOXKKEH, BBIIEICHHBIX U3 OHOKYIBTYPhI PUCOBOro rpubda. M3ydaemble IpOskKH XapaKTepH-
3YIOTCSI BHICOKUMH TEXHOJIOIMYECKMMH CBOMCTBAMU U TOBBIIICHHBIM CHUPTOHAKOIUICHHEM B COUYETAaHHM C HU3KHUM 00pa3o-
BaHHEM ITOOOYHBIX IIPUMECeH ITaHOIa, OTBEYAIONIUX 32 €ro Ka4eCTBO.

Kniouesvle cnosa: cimpToBOE MIPOU3BOACTBO, PHCOBBIH TPHO, TPOXKIKN.

Z. V. VASILENKO, E.A. TSED, S. V. VOLKOVA

COMPARATIVE ANALYSIS OF THE EFFICIENCY OF USING DIFFERENT TYPES OF YEAST
IN ALCOHOL PRODUCTION

Mogilev State University of Food Technologies, Mogilev, Belarus,
e-mail: tsedelena@inbox.ru

The paper shows the feasibility and efficiency of using new species and races of yeast in alcohol production and the
yeast isolated from bioculture of rice fungus in particular. The yeast under study is characterized by favorable technologi-
cal properties and high alcohol accumulation as well as low formation of ethanol extraneous admixtures responsible for its
quality.

Keywords: alcohol production, rice fungus, yeast.

BBenenue. OqHNM U3 BOXKHEUIINX HAIIPABJICHUN PA3BUTHUSI COBPEMEHHOW CIIUPTOBOW OTPACIIH SIB-
JseTCs MHTEHCU(UKAIIUS TIPOIIECCOB CITUPTOBOTO OPOXKEHUS B CYCIIe, YTO MO3BOJIAET 0€3 KaKUX-TH00
JIOTIOJTHATENFHBIX MaTEPHANBHBIX 3aTPaT U MOAEPHU3AINK MMPOU3BOICTBEHHBIX JUHUN CYIIECTBEHHO
MOBBICUTH 3()(HEKTUBHOCTD CIIMPTOBOrO MPOU3BOACTBA. JTO JJOCTUTAeTCs 3a CYST MPUMEHEHHUSI HOBBIX
BBICOKOAKTHUBHBIX Pac JIPOKIKEH, OT KUZHEACATCILHOCTA U OPOAMIIBHON aKTHBHOCTH KOTOPBIX HAIPs-
MYI0 3aBHCHT KaK BBIXOJ [IEJIEBOTO TIPOAYKTA — ATAHOJNA, TaK U (POPMUPOBAHHE 3a]JAHHBIX MTOKa3aTeseH
ero kadectna [1].

B ciupTOBOM MPOU3BOICTBE HCIIONB3YIOT Pa3IUYHbIC BUIBI IPOXIKEH — p. Saccharomycescerevisiae,
p. Saccharomycesdiastaticus, p. Schizosaccharomycespombe-80, n3 KOTOPBIX TPOMBIILICHHOE ITPUME-
HEHUE HAIILIW JPOXIKH, OTHOCSINNECS K p. Saccharomycescerevisiae, B yacTHocTH packl XI1I, M, K-81,
15, I-660, ¥-717, 51, B, K-69, I-112, I-67, [-105 u ap. [1-4].

Hawubonee pacmpocTpaHeHHON B CITUPTOBOW MPOMEBINIUICHHOCTH pacoil nposkoked seisercs XII
DTH JIpOXOKU ObLIM OTCEJICKIIMOHUPOBAHBI M3 IMPECCOBAHHBIX XJICOOMEKApHBIX Jpoxokei. KieTku
JPOXIKEH 3TOM packl HMEIOT OKPYTJYIO WM OBajbHYIO dopmy ¢ pasmepamu (5,0—6,2) X (5—-8) MKm.
Hpoxoxu sBisitores GaKkyIbTaTUBHBIMA aHARPOOAMHU, PA3MHOXKAIOTCS TIOYKOBAHHEM. DTO MBLIEBUTHbIE
TIPOXKKH, XOPOIIO PACIPENENSIOTCA B CPEAe U BBIAEPKMUBAIOT KOHIEHTpauio cnupra a0 12—13 06%,
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OCMOTHYECKHU HeycToiuuBble. [IpuMmenenne st cOpakMBaHUs CIIUPTOBOTO CyCJia JAaHHBIX TPOXKIKEH
o0ecrednBaeT IOCTATOYHYI0 CKOPOCTh OPOXKEHUS M YCTOWYMBEIN BBIXO/ CITUPTA.

OnHaxko HOBbIE HAMIPABJICHHS B PA3BUTHHU TEXHOJIOTHUHU ITPOMU3BOICTBA MUIIEBOT'O STUIIOBOTO CIIHPTA
TpeOYyIOT peleH s TAKUX Ba)KHBIX 3aJ1ad, KaK MOBBIIICHHE KOHIIEHTPALlMU TiepepadaTpiBaeMoro cycia,
MpoBeieHUue OPOKEHUs MPH MOBBIIICHHBIX TEMIIEPaTypax U MOBBIIICHHOW KPEIOCTH CIIUPTa B 3pENoi
Opakke, yMEHBILICHHE KOJTMYECTBA JICTYUNX NMpUMeceH, oOecredeHre TaabHEHIIero CoKpameHus cede-
CTOMMOCTH CITUPTA 32 CYET SKOHOMHUH CHIPhS, TOILINBA U AJIEKTPOIHEPTHH. B CBS3M ¢ 3TUM HE0OX0IUM
IIOMCK HOBBIX Pac APOXIKEH, 00JaaromuX MOBBIIIEHHONH OCMO(MUIFHOCTHIO, TEPMOTOIEPAHTHOCTHIO
1 OpOJMIIBHOW aKTHBHOCTHIO, UCIIOJIb30BAHUE KOTOPHIX 00ECIIEYHT MHHUMAFHOE KOJTUYECTBO T000Y-
HBIX METaOOJIMTOB MPU COpaKUBAHHH CIIMPTOBOTO CYCJIa, B OCOOCHHOCTH OKa3bIBAIOLINX CYIIECTBEH-
HOe BJIMsHUE Ha (popMUpOBaHUE BKyca U apoMarta cupra [2—4].

B Hacrosee BpeMs CyIIECTBYIOT pa3Hble METOBI MOJYyUYEHHUSI HOBBIX pac MUKPOOPIaHU3MOB, Ha-
IpUMep, MEXKBHUI0BAS THOPUIN3ANNS, MyTareHes, agantanus u 1p. OQHaKo co37jaBaeMbIe C TOMOIIBIO
TaKUX CIOCOOOB HOBBIE PACHl APOXIKEH MOTYT MPOSBISTH HEYCTOMYMBOCTH MPHOOPETEHHBIX MTPU3HA-
KOB. B 9acTHOCTH, 3TO KacaeTcs TEpPMOTOJICPAHTHBIX APOXKKeH Saccharomycescerevisiae pacer K-81,
MOJTyYEHHOH M3 MPOMBIIIICHHOW KYJIBbTYpbl Saccharomycescerevisiae pacbl 12 myTeM MHOTOCTYTICH-
4aToi aJanTalMy K MOBBIIICHHON TeMIIepaType; Apoxkikei Saccharomycescerevisiae ¥-660, monydeH-
HBIX METO/IOM MEXBHJI0BOH rubpuausanuu Saccharomycescerevisiae n Saccharomycespomba, nposis-
JISBINEH BBICOKYIO AEKCTPUHOIUTHUYECKYIO aKTUBHOCTD. DTH APOXIKH OBICTPO YTPAuUBAIH CBOH ITOJIO-
KUTEIbHBIE CBOWCTBA, ¥ IIOTOMY B TIPOMBIIIJIEHHOCTH TTPUMEHSIACH HEJIOITO.

Kpome Toro, BO3HHKaeT MHOTO BOIIPOCOB H 10 O€30MTACHOCTH HOBBIX MITAMMOB MUKPOOPTaHU3MOB,
MOJIy4aeMbIX METOJIOM TeHHOU MHXKEHEPUH, OCHOBAaHHON Ha mepeHoce yuyacTkoB JJHK ot ogHux mMuk-
POOpPraHu3MoB B XPOMOCOMHBIH anmnapaT Apyrux. OHU KacaloTcsi BO3MOXXHOCTH MOJTYUYCHHS ATOreH-
HBIX MHKPOOPTaHWU3MOB, PUCKOM 3apa’kKeHUs OKPYIKAIOIIEH Cpeibl TeHETUYECKH MOAUPHUITUPOBAHHBI-
MH MHKPOOpPTaHU3MaMH, HEMPEICKA3yeMOCTBIO BIMSHUS MTPOIYKTOB, MIOJYUYEHHBIX C UCTIONH30BaHUEM
TeHeTHYECKH MOIN(UIIMPOBAHHBIX MUKPOOOB Ha OpraHU3M YeJloBeKa U T. 1. [S].

Haubonee 6e30nacHbIM U JOCTYITHBIM METO/IOM TTOJIYYE€HHU ST HOBBIX pac MUKPOOPTraHU3MOB, KOTOPO-
MY B OTEUECTBEHHOW MPOMBILIICHHOCTH HE YACISIOCH IOJKHOTO BHUMAaHUS, SIBJISICTCS BbIJICIICHUE aK-
THUBHBIX NOMYJSLUAN U3 TPUPOAHBIX HCTOYHUKOB, YTO MO3BOJISIET U3bICKATh MPONYKTHBHBIE BEICOKOA(}-
(heKTHBHBIC UCTOYHUKH OpokeHUsI 0e3 MPUMEHEHHS JTIOPOTOCTOAIINX U TPYIOEMKHAX METOAOB. B cBsizn
C OTHM HAyYHO-UCCIIEOBATENHCKHE PAOOTHI TI0 BHIICJICHUIO M3 IPHPOIHBIX 00OHEKTOB ITEPCTIEKTUBHBIX
pac CUPTOBBIX IPOXIKEH M ONpeesieHHe BOZMOKHOCTH X MPHUMEHEHHS B CIUPTOBOM MTPOU3BOJICTBE
SIBJISIFOTCSI BECbMa aKTYaJIbHBIMHU U 3HAYUMBIMH.

Lenb pabOTHI — CPaBHUTEIBHBIN aHAJIU3 TEXHOJIOTHYECKUX CBOWCTB TPAJIULIMOHHBIX U HOBBIX, BbI-
JeTICHHBIX U3 Pa3HbIX NPUPOJHBIX HCTOYHUKOB, BUIOB U pac APOXKIKeH, onpeaeneHne 3PPeKTHBHOCTH
WX MIPUMEHEHUS TpU COpaKUBaHUH CITUPTOBOTO CYCIIa.

MatepuaJbl 4 MeTOABI UcciefoBaHUIl. OOBEKTaMU HCCTIeIOBAaHNH SBIISITUCH BBIJACICHHBIC U U3Y-
YeHHbIe B MOTMIJIEBCKOM T'OCYJIaQpCTBEHHOM YHHBEPCHTETE IMPOJOBOJILCTBUS U HE IPUMEHSBIINECS
paHee B CIUPTOBOM IPOM3BOJCTBE JIBA BUJA JPOXKel — p. Saccharomycescerevisiae, paca KM-94
u p. Zygosaccharomycesfermentati Naganishi, paca CD.

Hpoxxu p. Saccharomycescerevisiae pacel KM-94 Oblnin BbIAETICHBI U3 pKaHOro conofa. KneTku
KpyTJIbIe, OBAIbHBIE, dIUTHIICOBUAHBIE (3,0—6,4) X (3,0—8,0) MM, onrHOYHBIE WK B TTapax. LIBeT KomoHwum
OemoBaTo-0exkeBBIN. Jposkkul ABISAIOTCS (haKyJIbTaTUBHBIMU aHAdpoOaMu, pa3MHOKAIOTCS TIOYKOBAHU-
eM. COpa)KMBAIOT IIFOKO3Y, FajakTo3y, MajibTo3y, caxaposy, paddpunosy (1/3); He cOpaKUBaIOT JIAKTO3Y;
ACCHUMIIMPYIOT: TIFOKO3Y, FaIaKTO3y, MaJIbTO3y, caxapo3y, padduHo3y, MOIOUHYIO KHCIOTY [5, 6].

Hdpoxoku p. Zygosaccharomycesfermentati Naganishi pacet CD ObutM BBIZAETICHBI U3 300TJICHHON
OMOKYJIBTYPBI, U3BECTHOM O]l Ha3BaHUEM puCOBBIN Tpub [7, 8]. Knetku apoxokeit p. Zygosaccharo-
mycesfermentati Naganishi pacet CD — Kpyrible, cierka OBajbHBIC, H3PEIKa MHIWHIPUIECCKHUE
(2,0-7,0) X (3,0-8,0) MKM; BereTraTMBHOE Pa3MHOXEHHE — MYJIBTHIIOJISIPHBIM IMOYKOBAaHUEM; KOHBIO-
ramusi KJIeTOK MPEeIIeCTBYeT 00pa30BaHUIO ACKOB, COAEPKAMIMX 1—4 KPyTJBIX TIIaJKHX ACKOCHOPEHI.
LITpux-KynpTypa OpoXxker Oeras, oOpasyeT nceBaoMuIeanii. [laHHBI BUI APOXKKEH cOpaxuBaeT
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TITFOKO3Y, Caxaposy, MabTo3y, padduHo3y. ['amakTo3y u 1akTo3y He cCOpakuBaeT. ACCUMUIUPYET TITFO-
KO3y, rajaktosy, L-copbo3y, caxapo3y, MaibTo3y, eI00M03y, Tperanody, padhuHO3y, MEICIHTO3Y,
WHYJIMH, ’TaHOJ, MAHHUT, COPOUT, O.-METHII-D-TITI0KO3U I, CATTUIINH, MOJIOYHYIO H SHTAPHYIO KACIOTHI.

B kauyecTBe KOHTPOJISI CIYKHJIM KIACCHUECKUE CIIUPTOBBIE NPOXOIKH P. Saccharomycescerevisiae
pacol XII.

MarepuasioM uccleOBaHUN SIBISJIOCH PKAHOE CYCJO C KOHIEGHTpalHMeld CyXuX BewecTB oT 16
1o 22 %, KOTopoe MOJydJalld 0 HU3KOTEMIIepaTypPHBIM peXuMaM MeXaHUKO-(epMEeHTATUBHOW CXe-
Mbl [1, 2]. MukpoOuoiornyeckue noka3areian B IPOXOKax ONMPEASIsUIN OOIETPUHSATHIME B MHILEBBIX
npou3BoacTBax Metoaamu [9, 10]: o0mIIyr0 KOHIIEHTPAITHIO TPOKIKEBBIX KJIETOK — C MIOMOIIBI0 KaMephI
TopsieBa; comepkanue MEPTBBIX KJIETOK B APOKKAX — IO OKPACKE METUIIEHOBOW CHHBIO; )KM3HECIIOCO0-
HOCTh JPOXKIKEH — 10 Pa3HOCTH MEXKJY OOIIMM KOIWYECTBOM KIJIETOK M COJIEPIKAHHEM KOJIUYEeCTBOM
B HUX MepTBBIX 0cobel. O1eHKy (H3NKO-XUMHUYECKUX TOKa3aTeslel 3pesioil OpaskKyu MPOBOIUIIN CO-
rmacHo MHCTPYKIMK MO0 TEXHOXUMUYECKOMY U MUKPOOHOJIOTHYECKOMY KOHTPOJIO CIIMPTOBOTO IMPO-
n3BozacTBa [10]; KOHIIEHTPAIIMIO STHIIOBOTO CHUPTA M COCTAaB JIETYUYNX KOMIIOHEHTOB 3peJoi Opa)KKu
OIIpeeIIsLIA XPOMaTOrpaguuecKuM METOAOM C UCIIOJIB30BAaHUEM T'a30BOr0 XpoMaTorpada ¢ miaMeHHO-
MOHU3AIMMOHHBIM JIeTekTopoMm [11].

Pe3yabraThl uccaenoBanuii u ux oocyxaenue. Ha mepsom starne paboThl ObLIN TPOBEAEHBI HCCIIE-
JTIOBAHMS 10 OTPEACICHUIO TEPMOTOIEPAHTHBIX CBOWCTB U3yYaeMBbIX pac Apoxokei. s aToro B moaro-
TOBJICHHOE MO BBILICYKA3aHHBIM PEKUMaM CIUPTOBOE CYCJI0 BHOCUIIN YHCThIE KYJIBTYPBI HCCIIEAYEMbIX
JIPOXKEH W MMPOBOAMIIM UX TEPMOCTATHPOBaHME B 1rana3one temmneparyp 20—45 °C B TeueHne CyToK,
M0 UCTEYSHUH KOTOPBIX OMPEAEIISIIA 00IIee KOJIMUECTBO APOXIKEBBIX KieTok. Ha puc. 1 moka3aHa 3a-
BUCHMOCTH KOHIIGHTPAIIMH JIPOXKIKEBBIX KJIETOK M3y4YaeMbIX BUJOB U pac IPOXKIKEH OT TeMIepaTyphl
WX KyJIETUBUPOBAHMUSI.
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Puc. 1. 3aBHCHMOCTb KOHIIEHTPAIMH IPOXIKEBBIX KJIETOK OT BUAA JPOXIKEH HTEMIIEpaTy pbl
KyIbTUBUpOBaHUs: [ — Saccharomycescerevisiae pacel X1I; 2 — Saccharomycescerevisiae
pacel KM-94; 3 — Zygosaccharomycesfermentati Naganishi pacet CD

Kak cnemyeTr u3 naHHbIX puc. 1, Temmeparypa KyJbTHBHPOBAHHS BIHSET Ha HAKOIJICHHE IPOXK-
JKEBBIX KIJIETOK BCEX HCCIEAYEMBIX pac IpOxikeH, mpuueM HauOomnbinas ux KoHueHTpauus (110—
130 muia/cm?®) oTmMeuanack B quanasone remneparyp 30-35 °C. Haubosnee sipko BhIpakeHHbBIE TEPMOTO-
JiepaHTHBIE CBOWCTBA MPOSBISLIN APOXKIKU, OTHOCAIIUECS K P. Zygosaccharomyces packl CD, KOHIICH-
TpaLus KJIETOK KOTOPBIX MPH MOBBILIICHHBIX TEMIIEpaTypax Haxoauiaach Ha ypoBHe 128—130 mun/cm?.
Heckonbko HIKE KOJIMUYECTBO KJIeTOK (Ha 12 %) Obuio y apoxoken p. Saccharomycescerevisiae pacel
KM-94, onHako ypoBeHb UX TaKKe TOCTATOYHO BBICOK.

W3BecTHO, 4TO ONTHMAJBHBIE TEMIEPATYPBl POCTa U OPOKEHUS y APOKIKEBBIX KIETOK HE BCErna
coBnaaaot [1, 2]. YuurteiBas 3T0, HEOOXOAMMO OBLIO HMCCIIENOBATH BIMSIHHE TEMIIEPATyPbl KyJIbTHBHU-
POBaHUs Ha MPOLECC CIIMPTOHAKOIIJICHUSI Y UCCIICYEMbIX Pac APOAKIKEH.
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st 5TOr0 pa3BOIKYU YHCTHIX KYJIBTYP JIPOXKEH BHOCHIM B CTEPHIIBHOE CIIUPTOBOE CYCJO KOH-
uentparueii 18 % B konuuectse 10 % oT oObeMa Cycia ¥ BbIICPKHUBAIU B MANIA30HE TEMIIEPATyP OT
20 o 40 °C B Teyenue 3 CyT, 0 UCTEUEHUH KOTOPBIX OMpPENENSIN KOHIICHTPALUIO 00pa30BaBIIETOCS
STHJIOBOTO ciupTa (puc. 2).
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Puc. 2. 3aBUCHMOCTh HAKOIUIGHHS 3TUJIOBOTO CHHPTa B 3pEJod Opakke OT TeMmepa-

TYypHl TIpH KyJIBTHBHPOBAHHH JPOXKEH H3ydaeMbIX pac npoxcokedr KM-94, CD u XII:

1 — Saccharomycescerevisiae pacel XII; 2 — Saccharomycescerevisiae pacst KM-94;
3 — Zygosaccharomycesfermentati Naganishi pacet CD

Kak cBUIETENbCTBYIOT NONYUYCHHBIE JTaHHBIE, OPOIUIIbHAST aKTUBHOCTh MCCIEIYyEMBIX pac IPOkK-
el CyIIeCTBEHHO 3aBHCENa OT TEMIEPATyphl KYJITUBHPOBAHUS JIPOKIKEBBIX KJIETOK. MaKkcUMallbHOE
HaKOIUICHHE 3TaHOoJIa B KOHIeHTpannn 9,4 06% Habmoganocs B o0pasiie 3penon Opaxkku, pepMeHTHPY-
eMOil IpoxokaMu p. Zygosaccharomyces pacsl CD nipu Temneparype 35 °C, 4To moATBEpKIaeT TEPMO-
TOJICPAHTHBIC CBOWCTBA U3yYaeMbIX JIpoxkeit. Jpoxoku p. Saccharomycescerevisiae pacet KM-94 Tak-
JKe TIPOSIBIISIIIN TEPMOTOJIEPAHTHBIE CBOMCTBA, ITOCKOJIBbKY HAaUOOIIbIIIee HAKOIIJICHHE ITUIIOBOTO CITHPTA
B 3penoii Opaxke Habmoganocs npu temneparype 35 °C u cocrasisuio 8,8 06%. Kinaccuueckue npox-
XU p. Saccharomycescerevisiae pacsl X1 BbLACP)KUBAIOT MOBBILIEHUE TeMIiepaTypsl 10 35 °C, onHako
YBEJIMUYCHHSI COJICPIKaHU S ATAHOJIA IIPH ATOM He HaOII0AaI0Ch, YTO, BEPOSITHO, CBSI3aHO C 0COOCHHOCTSI-
MU (PEepPMEHTATUBHBIX CUCTEM Yy KJIETOK JAHHOW PaChl.

Takum 00pa3oM, ONTHMaIbHON TEMIIEPaTypoil pocTa Opoxikel p. Zyvgosaccharomyces pacel CD
u p. Saccharomycescerevisiae pacel KM-94 Ha ciupToBOM cyciie siBisieTcst Temneparypa 25-30 °C, on-
THUMaJIBHOM TeMiieparypoit 6poxxenns — 3035 °C.

W3BecTHO, uTO (hrznonornveckas akTUBHOCTh JPOXKKEH 3aBUCUT OT OCMOTHYECKOTO JAaBJICHUSI TOMH
Cpenbl, B KOTOPOH pa3BUBAIOTCSI MUKPOOPTaHU3MBbI, YTO 0OYCJIOBIMBAET 3aTEM MOCICAYIOUIYIO CTEEHb
cOpakuBanus yrieBoaos [12]. [IoaToMy oqHMM M3 BaKHBIX TPEOOBaHHIA, TIPEABSIBISEMBIX K COBPEMEH-
HBIM pacam CIIUPTOBBIX APOXKIKEH, IBISETCS UX CIIOCOOHOCTH MMEPEHOCHUTH MOBHIIIIEHHBIE KOHIIEHTPAIIHH
CYXHX BEILECTB, OT KOTOPBIX B 3HAUUTEJILHON CTEIECHU 3aBUCUT KPEMOCTh MOJTy4aeMOi 3pesiol OpaskKH.
B cBsi3u ¢ 3 THM HEOOXOAMMO OBLIIO MCCIIENOBATH BIUSHUE KOHLIEHTPALNH CyXHX BEHIECTB CHHUPTOBOrO
Cyclla Ha pa3BUTHE M3Y4YaeMbIX JPOXKKeH W HAKOIJICHHEe MMM 3TUJIOBOro crnupTa. s 3Toro uncryio
KYJIBTYPY UCCIIEAYEMbIX IPOXKKeH BHOCUIIN B CIUPTOBOE CYCJIO C KOHLIEHTPALUEH CyXHUX BELIECTB Ccycia
B nuana3one 16—24 % u BbIACpKUBAIM IIPH ONIPECICHHON HAMHU OIITUMAJIBHON TeMIIepaType OposKeHUsI
35 °C B teuenue 3 cyt. [lo ucredenuu cpoka ¢pepMeHTAMK B 00pa3uax 3pesbiX OpakeK OnpeAeisiin
KOHIIGHTpAIMIO 00pa30oBaBIIerocs 3TUIIOBOroO cnuprta. Ha puc. 3 moka3zaHa 3aBHCHMOCTH HAKOIIJICHHUS
3THJIOBOT'O CIIUPTA UCCIEIYEMBIMU APOAOKAMHU OT COACP)KAHUS CYyXHX BELIECTB B CyCIIE.

Kak crnenyeT n3 qaHHbIX pUcC. 3, 0CMOQHUIBbHBIE CBOMCTBA B HAMOOBILIEH CTEIIEHU MPOSBISIOT IPOXK-
KU p. Zygosaccharomyces pacsl CD, B HECKOIBKO MEHBIIIEH CTENICHN BICOKOE OCMOTHUYECKOE JIaBJICHUE
Cpeabl BBIAECPIKUBAIOT APOACKHU P. Saccharomycescerevisiae pacel KM-94 1 He BbIIEPKUBAIOT BHICOKYIO
KOHLIEHTPALMIO CyXHX BEIIECTB B CyCle APOXKKU p. Saccharomycescerevisiae pacol X1I. Ilpnuem xoH-
LEHTpaLMs dTaHoJIa B 3pesiol Opaxkke, (hepMEHTHUPYEMOH APOKKaMHU p. Zygosaccharomyces pacsl CD,
BO3pacTaia ¢ yBeIWUCHUEM COJCPKAHUS CyXUX BemecTB B cycie 1o 22 % (10,6—11 06%); mpu gans-
HeHIeM yBeIM4YeHUH KOHLUEHTPALUU CYyXUX BewecTs 10 24 % yke 0TMe4aoch HEKOTOPOE CHUKEHUE
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Puc. 3. 3aBUCHMMOCTb HAKOIUICHHSI ATUJIOBOI'O CIIUPTA UCCIICLYEMBIMH JIPOKIKAMH OT KOH-

LEHTPALMK CyXHX BEIIECTB CHUPTOBOro cycia: I — Saccharomycescerevisiae pacel XII;

2 — Saccharomycescerevisiae pacel KM-94; 3 — Zygosaccharomycesfermentati Naganishi
pacel CD

KOJIMUECTBA ATUII0BOrO criupta (9,6—10 06%), 0HAKO 3TH 3HAYCHHUS IIPEBHIIIAJIA TAKOBBIC TIPU UCTIONb-
30BaHMM Cyclia ¢ KOHIIGHTpannel cyxux BemecTs 16—18 %.

Hpoxoku p. Saccharomycescerevisiae pacst KM-94 BbIIep)XMBatOT MOBBIIEHNE KOHIIEHTPALNHU CY-
XUX BelecTB Ji0 conepxkanus 21 % (10,2 06%), mocie KoTopoii KOHIICHTPaIlUsI STaHOJIa B 3peyioi Opasx-
K€ HauWHAeT CHUKATHCS.

[loporoBoii KOHLIEHTpaUel CyXuX BEILIECTB Cyclla Y Apoxikel p. Saccharomycescerevisiae pacbl
XII siBsierest 19 %, mociie KoTopoii yske HaOIroaeTcss MHruOupyIolee IeicTBIE 0CMOTHYECKOTO JIaB-
JICHWS Ha MEeTa0OJIN3M KIIETKH.

VYuuTeIBas, 4TO B COUPTOBOM IPOU3BOJCTBE Ba)KHA HE TOJBKO KOHIIEHTPALMs 3TUJIOBOTO CHUP-
Ta B 3peyioil Opaxkke, HO U KOJMYECTBCHHBIM M KAUECTBEHHBIH COCTAaB €ro JICTy4HX MpuMecel, o0y-
CITaBJIMBAIOININX OPTraHOJCTITUYECKNE XaPAKTEPUCTHKU TIOTYyY4aeMOro MpOAYyKTa, ObLI TIPOBEACH aHa-
U3 (QpPaKLMOHHOIO COCTaBa JETYYUX HpPUMECEH AMCTHUILIATOB 3PEIbIX OpakeK, MPUTOTOBICHHBIX
C HMCIIOJB30BAHUEM Pa3HBIX BHJIOB IPOXIKEH. YCTaHOBIIEHO, YTO (DPAKIMOHHBIN COCTAB JIETYYUX IO-
OOYHBIX MpUMecel dTaHoJa 3peioi OpakKH, MPUTOTOBJICHHOW C WCMOJIB30BAHUEM HOBBIX JIPOMKIKEH
p- Zvgosaccharomycesfermentati Naganishi pacbl CD, BBITOZHO OTANYAJCS OT (PaKIHOHHOTO COCTaBa
JMETYUYUX MPUMECEH Apyrux oOpasmoB 3peioi Opakku: OoJyiee HU3KOH (Ha 63 %) KOHIICHTpaIue BbIC-
IIMX CHUPTOB, aiblaeruioB (Ha 18 %), meranona (Ha 90 %), yXyIIIarOMUX OPraHOJENTHYECKUE MOKa-
3aTey MUILEBOr0 dTaHOIa U OoJiee BBICOKOM KoHIeHTpanuen (Ha 31 %) 3¢pupoB, yuyacTByIOUINX B 00-
pazoBaHuU OyKeTa BOAOYHBIX M3Menuil. TakuMm 00pa3oM, yCTaHOBIICHO, YTO HCIIOIB30BAHUE IPOXKIKEH
pacsl CD B ciUpTOBOM IMPOU3BOJCTBE MO3BOJSET HE TOJNBKO YBEIUYHUTH KpernocTh Opaxku Ha 40 %
U TEM CaMbIM TMOBBICUTBH BBIXOJl STHUJIOBOIO CIHUPTA, HO M YJIYUYIIUTh €0 KauyeCTBEHHBIN cOCTaB, YTO
MOATBEPIKIAET 1eJIecO00pa3sHOCTh TPHUMEHEHHU S NCCIEAYEMbIX IPOXIKEeH B CITUPTOBOM ITPOU3BOJICTBE.

3axuouenne. [loxydyeHbl HOBbIE AaHHBIC O TEXHOJOTMYECKUX CBOMCTBax ApPOXkKeH p. Saccharo-
mycescerevisiae pacel KM-94, npoxokelt p. Zygosaccharomycesfermentati Naganishi pacet CD 1o
CPaBHEHHUIO C TPATUIIMOHHO MPHUMEHIEMOW B CITUPTOBOM ITPOM3BOJICTBE pacoi Apoxkikel p. Saccharo-
mycescerevisiae X11. YCTaHOBJIEHO, UTO MCCIEyEMbIE BHABI U PAChl IPOXKIKEH MO CPAaBHEHHUIO C KOH-
TPOJIBHOU pacoil XapaKTepH3yIOTCsl TEPMOTOJICPAHTHBIMU U OCMO(UIILHBIME CBOHCTBAMU, YTO SIBIISICTCS
BeChMa TEPCTIEKTUBHBIM C TOYKH 3PEHUS MCIIONB30BAHMS MX B CIIMPTOBOM Ipon3BojacTBe. [lokaszano,
YTO HAWJIYUYLIMMH TEXHOJOTHYECKUMHU CBOMCTBAMH XapaKTEPU3YIOTCS APOXKKH, BbIJCICHHBIC U3 OHO-
KYJIBTYPbl PUCOBOI'O I'prOa U OTHOCAIIUECS K BULLY P. Zygosaccharomycesfermentati Naganishi pacet CD.

[loxazano, uTo MpoXKKH p. Saccharomycescerevisiae pacel KM-94, BbIienIeHHBIE U3 PIKAHOTO COJIO-
J1a, TAK’KE XapaKTepU3yIOTCs BBICOKMMH TEXHOJOTHYECKUMHU CBOMCTBAMU U SIBJIAIOTCS MEPCHEKTHBHbI-
MU C TOYKHU 3pEHUS IPUMEHEHUS UX JIJIs cOpaKMBaHUS CIIUPTOBOTO Cyca.
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YcraHoBieHO, 4TO JApokku packl CD 00magaroT crocoOHOCTHIO cOpakMBaTh BBICOKOHIIGHTPH-
BaHHOE CIUPTOBOE cycio (110 22 % CyXHWX BEIIECTB), YTO OTBEYAET TPEOOBAHUSM, MPEAbIBISIEMbIM
K COBPEMEHHBIM pacaM CIIHUPTOBBIX Apoxiker. [lokazano, 4To mpu hepMeHTAIMH CIIMPTOBOIO Cycia
IpoXOKaMu p. Zygosaccharomycesfermentati Naganishi pacet CD oTmeuascs NOHUXKEHHBIM 00pa3o-
BaHHMEM IMOOOYHBIX JICTYUYUX MPUMECEH 3TaHOIa, 00yCIOBIMBAIOIINX KAYECTBO MOITYYaeMOro 3THIIO-
Boro crmpra. [IpoBeneHHBIe MCCIeNOBaHUS TOKA3BIBAIOT IIENIECO00PA3HOCTh MCIIONB30BAHUS B IIPO-
W3BOJICTBE ITHIIICBOTO 3THJIOBOTO CIUPTA BBIACICHHBIX W3 OHOKYIBTYPHI PHCOBOTO T'prba IpOXIKeH
Zygosaccharomycesfermentati Naganishi pacet CD.

Hpoxoxu p. Zygosaccharomycesfermentati Naganishi pacet CD BHeIpeHBI Ha CIIUPTOBOM 3aBO/IC
Mupckuii punuan OAO «I'pogHEHCKHIA TUKEPO-BOIOYHEIH 3aBOI».
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