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AHHOTAIUA

B pabore mpenacraBieHbl pe3yNbTAaTBl MPOBEPKH  JKH3HECIIOCOOHOCTH W aKTHBHOCTH
XJIeOOMEeKapHbIX M BUHHBIX JPOXKEH, XpaHSIIUXCS pa3HBIMH CHOCO0aMH B KOJUICKIIMM Hay4YHO-
IMPOU3BOJACTBECHHOTI'O I_IeHTpa MI/IKpO6I/IOJIOFI/II/I U BHUPYCOJIOTHH. Bce HCCJICAYCMBIC mTaMMBI
XJ1eOOTeKapHbIX IPONOKEH, 3a nckimodeHreM Schizosaccharomyces pombe, B pasHoii cTeneHn COXpaHUINA
CBOIO aKTHMBHOCTh TIIOCJIE JJIMTEIHLHOrO XpaHeHus. HawmOosbplias mombeMHas cuia HaOmomanach y
KyneTyp Saccharomyces cerevisiae Paca Il{enxkosckas u Saccharomyces cerevisiae Paca «Coun By npu
XpaHEHHH T10]{ MUHEPAJIbHBIM MaCIIOM.

W3 Bcex BUIOB XpaHEHHs HAWIYYIIMM JUIS BUHHBIX APOXOKEH SBISIOTCS METOABI IlepeceBa W
xpanenus:t B 10% pacTBope riviepuHa MpH HU3KUX Temiepatypax. [Ipm 3Tux crocobax XpaHeHUs
COXPAHSIOTCS BBICOKAs JKM3HECIOCOOHOCTh M OpOJuibHAs aKTHBHOCTb. [IpM XpaHeHHH TMOJ
MHHEPAILHBIM MacJIOM aKTUBHOCTB JIPOJKKEH CHIDKAeTCs.

KaioueBble ciioBa: KOJUICKIIMS, METOJIbI XPaHCHUSI, )KU3HECTIOCOOHOCTh, aKTUBHOCTD, IPOMIKH.

B Ko/uteKIMH HAaydHO-NPOM3BOACTBEHHOrO LIeHTpa MHUKPOOHOIOTHH W BHPYCOJOTHH
HOJICPKUBAIOTCS KYJABTYPbl MUKPOOPTaHU3MOB, OTHOCSIIIHECS K Pa3INYHBIM CHCTEMATHICCKIM
rpYIIaM, MEPCIEKTUBHBIE KaK ISl HAYYHBIX UCCIICOBAHMMN, TAK M VTS IPOMBIIIICHHBIX [EICH.
BoJIbIIyIO TPYIIITY HPOMBIIIICHHO-IIEHHBIX MHKPOOPIaHH3MOB COCTABIISIIOT JPOXOKH [1].

Ha npoTssKeHWHM THICSYENETHH JIIOAW WCIONB3YIOT APOXOKH Ui (epMEHTAlMHd |
Boineykd. O CYIIECTBOBAHMHU JIPOXNOKEH 3HANM eIlle JIPEBHHE CTUNTSIHE, NPUMEHSS HX B
NMBOBapeHWH U Bbieuke xieba. CoBpeMeHHas TMHUINEBAas MPOMBIIUIEHHOCTh IIHPOKO
UCIIOJIBb3YET Pa3MYHbIC BHIbI IPOACKEH sl IPOU3BOJICTBA BEICOKOKAYECTBEHHBIX MTPOIYKTOB.

Jlposxxxu Saccharomyces cerevisiae siBJISFOTCS OCHOBHBIM JICHCTBYIOIIMM 3JICMEHTOM B
nporeccax U3roToBieHus BuHa. [2]. CylecTByeT MHOXKECTBO Pac ITHX IPOACKEH U Y KAk 0 U3
HUX CBOHM 0cOoOeHHOCTH. PDOPMUPOBAHKME BBICOKMX BKYCOBBIX M apOMAaTHYECKHX CBOWCTB BHHA
3aBUCHUT HE TOJIBKO OT Ka4eCTBa MepepadaThiBAEMbIX IUIOJIOB H STOJ, HO M B 3HAUUTEILHON Mepe
U OT O KU3HENCATCIBHOCTH  JPOXOKCH, MPUHUMAMONIMX  ydacTHe B OpOJKCHUH.
BBICOKOKaYeCTBEHHbIC BHHA MOXXHO TOJYYUTh TOJBKO C Y4YacTHEM XOpPOLIO MOA0OpaHHBIX,
OTCEJIEKIMOHUPOBAHHBIX JIPOXIKEH.

W3BeCcTHO, YTO aKTUBHOCTH JPOXIKEH OMpPEAesIeTcss OpPOAMIBHON U CIIUPTOOOpa3yIoIe
CIOCOOHOCTRIO, YCBOCHHEM a30THCTHIX BEMIECTB U CaXapoB, CIIUPTO- U KUCIOTOBBIHOCIHBOCTHIO.
Ha akTUBHOCTH JpOXOKEH BIMSIOT TAaKXKe KOHIICHTPAIMS CaXapoB W JTHUIIOBOTO CIHPTA,
YIIICKHUCIBINA Ta3, JaBJICHHE, BBHICYIIMBaHWE, aHTHCENTHKH u Ap. [3]. OgHako mpu XpaHeHUH
IITAMMBI JIOBOJIBHO YAacTO TEPSIIOT CBOM IIEPBOHAYAILHBIC CBOICTBA, B CBA3M C YeEM,
HO/IJIEP’KAHNE U COXPAHEHUE POMIKEBBIX KYJIBTYP B TCUCHHUE JTUTEIBHOTO BpEMEHH 0€3 yTpaThl
UX MOJIC3HBIX KAUECTB MPECTABIISIET IEPBOCTEICHHYIO BXKHOCTH [4].

MarepuaJjbl 1 MEeTOAbI UCCJIEIOBAHUT
OObekTamMu HCCIIeIOBaHUs SBISUTUCH 13 BHHHBIX JPoxiKeii: Saccharomyces cerevisiae
(vini) Ne Pucnunar 23, Saccharomyces cerevisiae (vini)Kaxypu-Kaxerunckas, Saccharomyces
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cerevisiae (vini) Yprok, Saccharomyces cerevisiae (vini)Ereps 1, Saccharomyces cerevisiae
(vini)[Tpuxkymckas 123/3, Saccharomyces cerevisiae (vini)CnuBoBast 21, Saccharomyces
cerevisiae (vini)Nelll-7, Saccharomyces cerevisiae (vini)Myckar (68)16, Saccharomyces
cerevisiae (vini)Ammopt 199, Saccharomyces cerevisiae (vini)sl6mounsie 2(2), Saccharomyces
cerevisiae (vini)2 xommiekc Nel8, Saccharomyces cerevisiae (vini)2 xommiekc Nel9,
Saccharomyces cerevisiae (vini)2 xkommutekc Ne20 w7 XxJieDONMEKApPHBIX IPOXMIKeNi:
Saccharomyces cerevisiae NePaca 14, Saccharomyces cerevisiae Myrant Ne9, Saccharomyces
cerevisiae NeA-21, Saccharomyces cerevisiae Paca Kuprusckas, Saccharomyces cerevisiae Paca
«Counm by, Saccharomyces cerevisiae Paca Il{enkoBckas, Schizosaccharomyces pombe.

Kynbrypsl apoxokell 3akiagsiBaid 3 crioco0amu: METOIOM IepeceBa, XpPaHEHHUE IOJ
Ba3eJIMHOBBIM MaciioM U B 10% pacTBope rimieprHa Nnpu HU3KUX Temneparypax. KyiabTypsl
JIpOACKEN IepeceBalii Ha CKOLIEHHYIO MUTATENbHYIO cpeny Punepa, KyJabTUBUPOBAIM B TEUEHUE
2 CyTOK TIpH t=30°C. Iocie ucreueHus CpOKa MHKYOaluu MPOOUPKU C BBIPOCIIEH KYyJIbTYpOr
3aJIMBAJIM CTEPWIBHBIM Ba3€JIMHOBBIM MACJIOM U XPaHWIM IPpU KOMHATHOM TeMmmeparype. C 2-x
CYTOYHBIX KYJIbTYp BHUHHBIX Jpoxcoked nenanu cMbiB 10% pactBopom runepusHa. ['otoByro
CyCHeH3ui0 00beMOoM 1 MIT 3aJlMBay B KPUOTPOOUPKH. XPAaHWINA B XOJOAMIbHUKE Tpu t=-18-
20°C.

XKu3HecrnocoOHOCTh KIIETOK OINpEAENsIM 110 MHTEHCUBHOCTU POCTa Ha arapu30BaHHOU
MUTATENLHON cpele ciaeayouM o0pa3oM: KyJIbTYphl, XpaHsIIIHECs METOJOM IepeceBa, MOJ
MUHEpPAJIbHBIM MaciaoM U B 10% pacTBope riMiiepuHa Npu HU3KUX TEMIEpaTypax MepeceBayid Ha
CKOLIEHHYIO MUTATeNIbHYI0 cpeay Puanep v BblpamyBaiu B TEUEHHE 2-CYTOK B TEPMOCTATE MpU
TeMIlepaType 28°C.

HccnenoBanuss 1o  omnpeaeneHU0  OpOAWIIBHOW  aKTUBHOCTH  MPOBOJIINCH B
7a00paTOPHBIX YCIOBHUSX IO OOIICIPUHATHIM 3aBOJCKAM Meroaam [5]. JpoxokeBas pa3Bojka
TOTOBWJIACH B PaBHBIX YCIIOBUSX Ha MAaCTEPU30BAHHBIX SOIIOYHOM M BHUHOTPAIHOM cokax. Jlis
OpOo’KeHHsS BHOCHUJIM JBYXCYTOUHYIO KYJbTYpy Apoxkedl B kosnyectBe 2%. COpaxxuBanu
sIOJIOUHBIN M BUHOTPAHBIN COKH, coaepkamue 10 r/100 oM’ caxapa, [Ipu Temreparype 35°C.

Onpenenenre MoAbEMHOM CHIIBI Apokeil. B TepmocTar, npeaBapuTenbHO pa3orpeThii
JI0 TEMIIEPATYPBI 35°C, momemam Ha 2 yaca 7 T IIICHHYHOM MykH, 10-15 mu1 BogHOTO pactsopa
XJopUJa HaTpus ¢ MaccoBod noned 2,5%, MEpHbII LWIMHIP C BOAOIPOBOAHOW BOJOM,
dapdopoyto gamky. OT cpeanei mpoosl oToupanu u B3BemuBaiu 1o 0,31 r xmedonekapHbIX
JIpOACKEH, MEepeHoCwIn uX B (ap@opoByrO 4Yaliky, npuiauBaiu 4,78 Ml BOJHOTO pacTBopa
XJIOpU/Aa HATpHs 10 MOJYUYEeHHUsI OAHOPOAHOM cycnieH3uu. K nmomydeHHOM cycneH3uu 100aBisuin
no 7 r MIIEHWYHOW MYKH, TIIATENIbHO NEpEeMENIMBAIA W MPHUAABATN TOJYYEHHOMY TECTy
mapooOpasnyto ¢opmy. IlomydeHHoe TecTo mNOMEIIATM B LMIMHIPUYECKYIO €MKOCTh C
BOJIOITPOBOAHOM BOJIOM, HArpeTOM 10 TeMmepaTypbl 35°C, mocie 4ero eMKOCTb MOMEIANH B
TEPMOCTAT C TEMIIEPATYPOI 35°C.

[lokazarenp «mogbeMHas CHIIa JAPOXKEH» paBeH MEepuojy BPEMEHM B MHHYTax,
MPOLIEAIIEMY C MOMEHTa ONYCKaHUsS TECTa B €MKOCTh JI0 €ro BCIUIBITHS, YMHOKEHHOMY Ha
koaddurment 3,5.

Pe3yabTaThl M 00Cy:KICHUE

HpOBCI[eHa OLICHKAa ’KM3HECITIOCOOHOCTH xneGoneKapHHx ,Z[pO)K)KCfI IIOCJIC NJIMTCIBHOIO
xpaHenus. OObeKTaMH M3Yy4YCHHs CIYXKWJIM CIEAyIOIIUe ITaMMbl: Saccharomyces cerevisiae
Paca 14, Saccharomyces cerevisiae Myrant Ne9, Saccharomyces cerevisiae MNeA-21,
Saccharomyces cerevisiae Paca Kuprusckas, Saccharomyces cerevisiae Paca «Counm by,
Saccharomyces cerevisiae Paca Illenkosckas, Schizosaccharomyces pombe.

IIpu  npoBepke  KU3HECIIOCOOHOCTH  XJIEOOMEKApHBIX  JOPOACGKEH  pe3ylbTaThl
I/ICCJ'ICI[OB&HI/IIZ NOoKa3ajin, 4TO IIpHu XpaHCHUU MCTOAOM IIEPECECBa Y BCEX KYJIIbTYP BLIZKUBACMOCTD
JydIIie, 9YeM MPY OCTATBHBIX METO/IaxX XpaHeHus (Tadmmma 1).
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Tabmmma 1 - )KuzHecmocoOHOCTE XJICOOIEKapHBIX IPOXKIKEH TIPH pa3HbIX CITOCO0aX XpaHCHMS
Crioco0 xpaHeHHs
Haspanue KyIbTyp METOA0M o MuHepanbHbIM | B 10% p-pe
nepecesa MacJjioM [IIALEpUHA IpU
HU3KHX TEMIIEpaTypax
Saccharomyces cerevisiae Paca 14 +++ + ++
Saccharomyces cerevisiae NeA-21 +++ +++ 4+
Saccharomyces cerevisiae Myrtant Ne9 +++ ++ +
Saccharomyyces cerevisiae Paca +++ ++ 4+
Kuprusckas
Saccharomyces cerevisiae Paca «Coun b» +++ + ++
Saccharomyces cerevisiae Paca +++ + ++
[lenxoBcKkas
Schizosaccharomyces pombe +++ + +
[Tpumeuanue: +++ Xopommii pocT, ++ cpeIHuid pocT, + c1adblil pocT

[Tpu xpanenun B 10% pacTBOpe TINMLEpPUHA NPU HUBKUX TEMIIEpaTypax KyJIbTYypbl
MOKa3aJIi XOPOIIUI U CPEHUI POCT U JUIIb JBa MITaMMa ClIabo POCIM Ha MUTATENbHOI cpele.
XykKe KH3IHECTIOCOOHOCTh XJIEOONEKAPHBIX JPOAOKEH COXPaHSAETCS NpPU XPaHEHHH TI0J
MUHEPATbHBIM MACJIOM: Y YEThIpeX IITaMMOB HaOIroAancs cialblil pocT, y ABYX — CpPeIHUN U
TOJILKO OJIMH IITaMM ITOKa3aJI XOPOIIUK POCT.

OanHaKoBYIO BBDKMBAEMOCTD IPU BCEX TPEX METOJaX XpaHEHUs MOKA3alld BE KyIbTYpbI:
Saccharomyces cerevisiae NeA-21, Saccharomyces cerevisiae Paca Kuprusckasi.

Ha crnenyromem srtame Oblia u3ydeHa OWOJIOrMYEcKas aKTHBHOCTH XJIE€OOMEKapHBIX
JPOXOKEH TOCIe JIUTEIHHOTO XPAaHEHUS! Pa3HBIMH CIIOCOO0aMHU. Pe3ynbTaThl MpencTaBieHB B
Tadymue 2.

W3 maHHBIX TaOIUIBI BUJHO, YTO BCE MCCIEIyEeMbIe IITaMMbI XJIEOOTEKapHBIX APOFOKEH,
3a uckiaroueHuem Schizosaccharomyces pombe, B pa3Hoii cTeleH: COXPaHHIN CBOIO aKTHBHOCTD
1ocje JUIMTENbHOTO XpaHeHus. HawOomnbimas moabeMHash cuiia HAOMIOMANach y KYIbTYp
Saccharomyces cerevisiae Paca Illenkosckas u Saccharomyces cerevisiae Paca «Couu by mpu
XpaHEHUH TI0JI MUHEPAIBHBIM MacioM — 77 MHH U 84 MWH, COOTBETCTBEHHO. Y OCTaJbHBIX
KYJIBTYp XJ1€0OMEKapHbIX APOXkKeH MmoabeMHas cuia Oblia Hke. HauMeHbIIyl0 aKTUBHOCTh
nokazan ItamMm Saccharomyces cerevisiae Paca Kuprusckas mocie XpaHEHHS O[]
MUHEpPAIBHBIM MaciioM U B 10% pacteope rimuepuna — 161 n 263 mus.

Tabnua 2 - AKTHBHOCTB XJIE0OTIEKApHBIX APOFOKEH Mociie [UIMTENLHOTO XpaHeHUs! pa3HBIMU METOJIAMU

Ne | Ha3zBanue Ilepeces MuHepanbHOE Macio 10% p-p rnunepuna
KyJIbTyp
BpeMs MObEMHAST | BpeMs MOobEMHA | BpEMS MolbeMHA
BCIUIBITUS | CHJIA BCILIBITHS, o CUJIa | BCIUIBITHS, s cuia
, MUH JIPOXOKEH, MUH JIPOAOKEH, | MUH JIPOXOKEH,
MUH MUH MUH
1 2 3 4 5 6 7 8
1 | Saccharomyces 50 175 30 105 34 119
cerevisiae  Paca
14
2 | Saccharomyces 34 119 32 112 -
cerevisiae A-21
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IIpomomkenne TabHIB! 2

1 2 3 4 5 6 7 8

3 | Saccharomyces 47 165 33 116 35 123
cerevisiae
MyTtanT N9

4 | Saccharomyces 38 133 46 161 75 263
cerevisiae Paca
Kuprusckas

5 | Saccharomyces 40 140 22 77 40 140
cerevisiae Paca
IIenxoBcKas

6 | Saccharomyces 31 109 24 84 35 123
cerevisiae Paca
Couu b

7 | Schizosaccharom - - _
yces pombe

I/I3yqua JKH3HECIIOCOOHOCTH BUHHBIX I[pO)K)KCfI, 3AJIOKCHHBIX Ha JJIMTCIBHOC XPAHCHUC
pa3HbpIMHU criocobamu (Tadnmma 3).

Pe3ynbrarel uccnenoBanus nokasaiu, yto u3 13 mrammoB 12 umenu xopouuii pocT npu
XpaHEHUH METOJIOM IepeceBa, a KyabTypa Saccharomyces cerevisiae (vini) Ipukymckas 123/3 —
cnabpiii poct. Ilpu XpaHeHMM NOJ MUHEPAIbHBIM MAacIOM Yy 5 KyJabTyp Oblia Xopoluas
BBDKMBAEMOCTh, B TO BpeMs Kak y pac Jpoxokei Saccharomyces cerevisiae (Vini)2 komruiekc
Ne20, Saccharomyces cerevisiae (vini)Pucouar Ne23, Saccharomyces cerevisiae (vini) Ereps 1,
Saccharomyces cerevisiae (vini)Vprok, Saccharomyces cerevisiae (vini) CnuBoBas 21,
Saccharomyces cerevisiae (vini)lll-7, Saccharomyces cerevisiae (vini)Anmopt 199 — cna6asi.
[Tpu xpanenun B 10% pacTtBope riMlEeprHA MPU HU3KUX TeMIeparypax y 6 KyIbTyp BHHHBIX
JPOJOKeH HaAOMI0MaICs XOPOIIMH POCT, Yy OCTalbHBIX IITAMMOB Saccharomyces cerevisiae
(vini)III-7, Saccharomyces cerevisiae (vini)Kaxypu-Kaxerurckas, Saccharomyces cerevisiae
(vini)¥Yprok, Saccharomyces cerevisiae (vini) Ilpuxymckas 123/3, Saccharomyces cerevisiae
(vini)Ammopt 199, Saccharomyces cerevisiae (vini)sIomounsie 2(2), Saccharomyces cerevisiae
(vini) 2 xommuiekc Nel9 — cpemumii poct. M3 pe3ynbTaToB HCCIICAOBAaHUN BHIHO, YTO BCE
UCIIONIb3YEMbIE HAMHU METOIbl COXPAHSIOT IITaMMbl BHHHBIX JIPOXOKEH B CTaOMIBHO
YKU3HECTTOCOOHOM COCTOSTHUH.

Tabnuna 3 - BepKMBaeMOCTh BUHHBIX JPOOKEH IPH pasHbIX CIOCO0axX XpaHEHHUs

Crioco0 xpaHeHus
HaszBanue kynbTyp ot MHHEpaTbHbIM 10% p-p rmepuHa
MeTO,I[ rnepeceBa IIPpU HU3KUX
MacJIOM
TeMIIepaTypax
1 2 3 4
Saccharomyces cerevisiae +++ + +++
(vini)PucnuHr Ne23
Saccharomyces cerevisiae +++ +++ ++
(vini)Kaxypu-Kaxerunckas
Saccharomyces cerevisiae +++ + ++
(vini)Yprok
Saccharomyces cerevisiae +++ + +++
(vini) Ereps 1
Saccharomyces cerevisiae + +++ ++
(vini) Hpukymckas 123/3
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IIponomkenue Tabuibl 3

1 2 3 4
Saccharomyces cerevisiae +++ + +++
(vini) CrmBosas 21
Saccharomyces cerevisiae ++ + ++
(vini)III-7
Saccharomyces cerevisiae +++ ++ +++
(vini) Myckar (68)16
Saccharomyces cerevisiae +++ + ++
(vini)Ammmopr 199
Saccharomyces cerevisiae +++ +++ ++
(vini)sI6mounsre 2(2)

Saccharomyces cerevisiae +++ +++ +++
(vini) 2 kommiexc Nel8
Saccharomyces cerevisiae +++ +++ ++
(vini) 2 xommaexc Nel9
Saccharomyces cerevisiae +++ + +++
(vini) 2 kommiekc Ne20

IIpumeuanue +++ xopomuii poct, ++ cpeaHuii pocT, + caalblil pocT, - HeT pocTa

W3BecTHO, YTO AaKTHBHOCTH JPOXOKEH ompenensercss OpOAMIFHOW W CIHPTOOOpasyromieit
CHOCO6HOCTI)IO, YCBOCHHEM a30THUCTBIX BEIICCTB U CaxapoB, CIIUPTO- U KUCJIOTOBBIHOCIIMBOCTBIO.

Hamu mpoBenensl HcClieIOBaHUS MO OMPENETICHUIO OPOIUIBHOM aKTMBHOCTH BUHHBIX
JIPOACKEN TocTe NTUTENBHOTO XpaHeHusl. Pe3ynbrarsl npeacTaBieHsl B Tabuuie 4.

W3 mpeacTaBiaeHHBIX JaHHBIX TaOMHIBI 4 BHIHO, YTO mTaMM Saccharomyces cerevisiae
(vini) Pucmuar Ne23, XpaHSIIUACS METOAOM IepeceBa, M IITaMM Saccharomyces cerevisiae (vini)
Myckar (68)16 mpu Bcex Tpex cmoco0ax XpaHEHHs 00JiaJanu BBICOKOW OpOIuIbHON
aKTUBHOCTBIO. Ilpu »TOM BbIMaJaeMblil OCaZOK HMEN 3€pPHHUCTYIO CTPYKTYpY, UTO
CIOCOOCTBOBAJIO OBICTPOMY OCBETJICHHIO COPOXKEHHOTO BHHOMaTepuaia. MeHee aKTUBHBIMU
ObUTH packl JApoxoked Saccharomyces cerevisiae (vini)Kaxypu-Kaxerunckas u Saccharomyces
cerevisiae (vini)lLl-7, comepxxanue crupTa MpH UX KyJIbTUBUPOBAHUHU cocTaBmio 3,5-3,8 00.%,
HO IIPHU 3TOM OKpacKka MoJy4YeHHOro BUHA Obliia 00Jiee MHTEHCHBHOM.

Tabnuna 4 - XapakTepucTuka OpoIMIBHONM aKTHBHOCTH BHHHBIX JIPOXKKEH

Meronb! XpaHeHUs ITokaszarenu
crupT, 00.% IpoOA0I-
n/n | Haszsauwe xymsTyp | Mcmosin3oBaHue 1 2 3 KATEIb=
HOCTb 0CaJIoK
OposkeHwus,
CYT.
1 2 3 4 5 6 7 8
1 Saccharomyces Bunorpaanoe 5 138 4 7 KpytHo-
cerevisiae BUHOJIENNE JUIS 3epHUCTHII
(vini)Puciuar Ne23 | cyxux BUH
2 Saccharomyces Bunorpaanoe 38 |35 3 7 Xoporio
cerevisiae BUHOJENHE IS chopMHpOBaH,
(vini)Kaxypwu- CYXHX BHH NPUKPEIJIeH K
KaxernHckas CTEHKaM
(3epHHCTHII)
3 Saccharomyces ITnonoBo- 1,8 |15 1,8 7 rI1aaKuH
cerevisiae (vini) | srogHOE
Ereps 1 BHHOJIEJINE
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1 2 3 4 6 8
4 Saccharomyces ITnomoBo- 1 0,8 0,5 TIIAKHH
cerevisiae (vini) | sromHOE
Ilpuxymckasn 123/3 | BuHOEIHE
5 Saccharomyces ITnomoBo- 1 0,8 0,6 TIIAAKHH
cerevisiae STOJTHOC
(vini)Yprok BHHOJIEITHE
6 Saccharomyces s monyuenus | 3,5 | 3,5 3,5 KpyrHo-
cerevisiae (vini)III-7 | mammaHCcKOTO 3epHUCTHIN
7 Saccharomyces Bunorpazsoe 55 |55 5,2 Xoporio
cerevisiae (vini) | BurOmEHE chopMupoBaH,
Myckart (68)16 OPUKPEIJIeH K
CTCHKaM
(3epHUCTHIN)
8 Saccharomyces [Imonoso- 1 3,5 3,5 7 KpymHo-
cerevisiae SITOTHOE 3€PHUCTHIN
(vini)SI6mounsre 2(2) | BUHOHETHE
9 Saccharomyces [Imonoso- 0,8 0,8 0,8 7 T'oMOreHHBIN,
cerevisiae (vini) | sroaHOE TI0XO
Amnopt 199 BUHOJICIINE chopMUpOBaH
10 | Saccharomyces [lmonoso- 0,8 |0,7 0,8 7 Xoporio
cerevisiae (vini) | srogHOE copMupoBaH
CnusoBas 21 BUHOJEIINE
11 | Saccharomyces Bunorpaanoe 1 1,2 0,8 7 TIIAAKHH
cerevisiae (vini) | BuHOMENHE
KoMIuieke Nel8
12 | Saccharomyces Bunorpaanoe 0,7 {08 0,8 7 TITAKHH
cerevisiae (vini) | BuHOMENHE
komiuiekc Nel9
13 | Saccharomyces Bunorpaanoe 42 |42 5 7 TJIAIKUN
cerevisiae (vini) | BuHOCTIHIE
komiuieke No20
IIpumeuanue: 1 — mMeToz nepecesa; 2 — NoJ MUHEpaIbHBIM MacioM; 3 — B 10% p-pe rmunepuna
IIpU HU3KHUX TEMIIEpATypax

Ilpu kynsTuBMpoBaHMM ImTamMma Saccharomyces cerevisiae (vini)2 komruteke Ne20
coJiepKaHue CIHUpTa ObIJIO BBICOKUM M cocTaBisuio 4,2-5 006.%, ogHako oOpa3yemblil 0cagok
UMeI TaJIKYI0 CTpYKTYpy. OcTalibHbIE pachkl IpOAOKEH TaKKe MMENH MbUIEBUIHYIO CTPYKTYPY
ocaJKka.

W3 mnpencraBneHHBIX KyJabTyp ciaboe OpokeHHe HaOmoIanoch Yy IITaMMOB
Saccharomyces cerevisiae (vini) Ammopt 199, Saccharomyces cerevisiae (vini) TIpukymckast
123/3, Saccharomyces cerevisiae (vini)2 xomrmuiekc Nel8 u Saccharomyces cerevisiae (vini)2
komruieke Nel9.

Takum o6pa30M, M3 BCEX BUJAOB XpaHCHUA HAWIYUIIHUM JJIsI BUHHBIX )1p0>1<>1<e1‘/'1 SABJIACTCS
MeTOJ nepeceBa U XxpaHeHue B 10% pacTtBope riauieprHa pu HU3KUX temieparypax. Ilpu atnx
crocobax xpaHeHus! HaOIrogaeTcs BbICOKAs )KU3HECTIOCOOHOCTh U OpoAuIIbHAS aKTUBHOCTD. [Ipu
XPaHCHUHU IO MUHCPAJIbHBIM MACJIOM aKTUBHOCTH I[pO)K)KCfI ObLIa HECKOJILKO HIXKE.
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¥Y3AK YAKBIT CAKTAFAHHAH KEUTH HAYBAWXAHAJIBIK )KOHE IIIAPAIT
AIIBITKBIJIAPBIHBIH OMIPIIEHAII'T MEH BUOJIOT UAJIBIK BEJICEHALJIITTH
BATAJIAY

Tyiiin

Kympicta  MUKpOOHONOTHSI  KOHE  BHPYCOJOTHS  FBUIBIMH-OHJIPICTIK  OpPTAJBIFBIHBIH
KOJUTEKIIUSACHIHA OPTYPIl TOCUIAEpMEH CaKTalFaH HayOaixaHa MEeH IIaparn aimbITKBICBIHBIH OMipIIeHIIr
MeH OeJICCHILTITIH TeKcepy HOTHKeNepi yebHbUTFaH. Schizosaccharomyces pombe kocmaranma, 6apibik
3epTTEINIT'eH AllIBITKBI IITaMAAPhI Y3aK YaKbIT CaKTallFaHHAH KeHiH opTypai nopexene oencenni 6onabl. Ex
YJIKeH KoTepy Kyini Saccharomyces cerevisiae mogenuertepinze Gaikanapl [I{enkoBCcKas apbIChl KOHE
Saccharomyces cerevisiae "Couu B" sxapbIcbl MUHEpaIIbl Mail aCTHIH/IA CAKTAIFaH Ke3/I€.
Bapnpik caktay TypJepiHiH ilIiHAE MIapan allbITKbICHl YIIIH €H JKaKChl 9ic-TOMEH TemIeparypana
rmuepuHHiH 10% epiTiHzicinne Kaita ceOy *oHe cakray oaicTepi. byn cakray omicTepiMeH »KOFapbl
OMIpIICHTIK TIeH albITy OeJICeHIUNIr cakTanaapl. MUHEpamapl Mail acThIHIA CaKTalFaH Ke3le alllbITKbI
OeJICeHA1IIr TOMEHAEH .

Kinar ce3aep: xxuHay, cakTay 911icTepi, OMipIIeHIIK, OEICeH IILTIK, allIBITKbI.
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Summary

The article presents the results of testing the viability and activity of baker's and wine yeast stored
in various ways in the collection of the Research and Production Center of Microbiology and Virology.
All observed strains of baker's yeast except of Schizosaccharomyces pombe, retained their activity to
varying degrees after long-term preservation. The highest lifting force was observed in cultures of
Saccharomyces cerevisiae Rasa Schelkovskaya and Saccharomyces cerevisiae Rasa «Sochi B» when
preserved with mineral oil.

From the all preservation methods, the best one for wine yeast is subculture and storage in a 10%
glycerol solution at low temperatures. With these preservation methods, high viability and fermentation
activity are maintained. When stored with mineral oil, yeast activity is reduced.

Keywords: collection, preservation methods, viability, activity, yeast.
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The collection at the Research and Production Center of Microbiology and Virology
maintains cultures of microorganisms belonging to various systematic groups, promising both
for scientific research and for industrial purposes. A large group of industrially valuable
microorganisms are yeasts. [1].

For thousands of years, people apply yeast for fermentation and baking. The ancient
Egyptians knew about the existence of yeast, using it in brewing and baking bread. The modern
food industry makes extensive application of various types of yeast to produce high quality
products.The Saccharomyces cerevisiae yeast strain is the main active element in wine making
processes. [2]. There are many races of this yeast and each of them has its own characteristics.
The formation of high taste and aromatic properties of wine depends not only on the quality of
the processed fruits and berries, but also to a large extent on the vital activity of the yeast
involved in fermentation. High-quality wines can only be obtained with the participation of well-
chosen, selected yeasts.

It is known that the activity of yeast is determined by the fermentation and alcohol-
forming ability, the assimilation of nitrogenous substances and sugars, alcohol and acid
tolerance. The activity of yeast is also affected by the concentration of sugars and ethyl alcohol,
carbon dioxide, pressure, drying, antiseptics and other. [3]. However, during storage, strains
quite often lose their primary properties, and therefore, maintaining and preserving yeast cultures
for a long time without losing their essentials qualities is of paramount importance. [4].

Materials and methods of research

The objects of the research were 13 wine yeasts: Saccharomyces cerevisiae (vini) Ne
Risling 23, Saccharomyces cerevisiae (vini)Kahuri -Kakhetinskaya, Saccharomyces cerevisiae
(vini)  Uryuk, Saccharomyces cerevisiae (vini)Eger 1, Saccharomyces cerevisiae
(vini)Prikumskaya 123/3, Saccharomyces cerevisiae (vini)Slivovaya 21, Saccharomyces
cerevisiae (vini)NeSh-7, Saccharomyces cerevisiae (vini)Muskat (68)16, Saccharomyces
cerevisiae (vini)Aport 199, Saccharomyces cerevisiae (vini)Yablochnye 2(2), Saccharomyces
cerevisiae (vini)2 complex Nel8, Saccharomyces cerevisiae (vini)2 complex Nel9,
Saccharomyces cerevisiae (vini)2 complex Ne20 and 7 baker's yeast: Saccharomyces cerevisiae
NeRasa 14, Saccharomyces cerevisiae Mutant Ne9, Saccharomyces cerevisiae NeA-21,
Saccharomyces cerevisiae Rasa Kirgizskaya, Saccharomyces cerevisiae Rasa «Sochi By,
Saccharomyces cerevisiae Rasa Shelkovskaya, Schizosaccharomyces pombe.

Yeast cultures were planted in 3 ways: by reseeding, preservation with Vaseline oil, and
in 10% glycerol solution at low temperatures. Yeast cultures were inoculated on the slanted
nutrient medium of the Reader, cultivated for 2 days at t=30°C. After the expiration of the
incubation period, the tubes with the grown culture were filled with sterile vaseline oil and stored
at room temperature. From 2-day cultures of wine yeast, a wash was done with a 10% solution of
glycerol. The prepared suspension with a volume of 1 ml was poured into cryovials. Stored at
refrigerator with t=-18-20°C.

Cell viability was determined by the intensity of growth on an agar nutrient medium as
follows: cultures stored by reseeding under mineral oil and in 10% glycerol solution at low
temperatures were subcultured into a slanted Ridder nutrient medium and grown for 2 days in a
thermostat at a temperature of 28°C.

Studies to determine fermentation activity were carried out at laboratory conditions
according to generally accepted factory methods [5]. Yeast wiring was prepared under equal
conditions on pasteurized apple and grape juices. For fermentation, a two-day yeast culture was
added in an amount of 2%. Apple and grape juices containing 10 g/100 cm3 of sugar were
fermented at a temperature of 35°C.

Determination of the lifting power of yeast. 7 g of wheat flour, 10-15 ml of an aqueous
solution of sodium chloride with a mass fraction of 2.5%, a measuring cylinder with tap water,
and a porcelain cup were placed in a thermostat, preheated to a temperature of 35°C, for 2 hours.
From the average sample, 0.31 g of baker's yeast was taken and weighed, transferred to a
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porcelain cup, 4.78 ml of an aqueous solution of sodium chloride was added until a
homogeneous suspension was obtained. 7 g of wheat flour were added to the resulting
suspension, thoroughly mixed, and the resulting dough was spherical. The resulting dough was
placed in a cylindrical container with tap water heated to a temperature of 35°C, after which the
container was placed in a thermostat with a temperature of 35°C.

Yeast lift is equal to the period of time in minutes from the moment the dough is lowered
into the container until it rises, multiplied by a factor of 3.5

Results and discussion

An assessment of the viability of baker's yeast after long-term storage was carried out.
The following strains served as the objects of study: Saccharomyces cerevisiae Rasa 14,
Saccharomyces cerevisiae Mutant Ne9, Saccharomyces cerevisiae NeA-21, Saccharomyces
cerevisiae Rasa Kirgizskaya, Saccharomyces cerevisiae Rasa «Sochi B », Saccharomyces
cerevisiae Rasa Shelkovskaya, Schizosaccharomyces pombe.

During the examination of baker's yeast viability, the results of the research showed when
preservation by the subculture method, all cultures have a better survival rate than with other
storage methods (table 1).

Table 1 - Viability of baker's yeast with different preservation methods

Preservation method
Culture name . .
in 10% solution of
Culture ) . . X
With mineral oil glycerin at low
method
temperatures

Saccharomyces cerevisiae Rasa 14 +++ + ++
Saccharomyces cerevisiae NeA-21 +++ +4++ e+
Saccharomyces cerevisiae Mutant Ne9 +++ ++ +
Saccharomyyces cerevisiae Rasa +++ ++ 4+
Kirgizskaya
Saccharomyces cerevisiae Rasa «Sochi B» +++ + ++
Saccharomyces cerevisiae Rasa +++ + ++
Shelkovskaya
Schizosaccharomyces pombe +++ + +

Notes: +++ good growth, ++ average growth, + weak growth

When stored in a 10% glycerol solution at low temperatures, the cultures showed good
and medium growth, and only two strains grew weakly on a nutrient medium. Worse, the
viability of baker's yeast is preserved when stored under mineral oil: four strains showed poor
growth, two had medium growth, and only one strain showed good growth.

Two cultures showed the same survival in all three preservation methods: Saccharomyces
cerevisiae NeA-21, Saccharomyces cerevisiae Rasa Kirgizskaya.

At the next stage, the biological activity of baker's yeast was researched after long-term
preservation in various ways. The results are presented in table 2.

It can be seen from the table that all the studied strains of baker's yeast, with the
exception of Schizosaccharomyces pombe, retained their activity to varying degrees after long-
term storage. The highest lifting force was observed in cultures of Saccharomyces cerevisiae
Rasa Shelkovskaya and Saccharomyces cerevisiae Rasa "Sochi B" when stored with mineral oil
- 77 min and 84 min, respectively. The rest of the cultures of baker's yeast had a lower lifting
force. The lowest activity was shown by the strain Saccharomyces cerevisiae Rasa Kirgizskaya
after storage under mineral oil and in 10% glycerol solution - 161 and 263 min.
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Table 2 - Activity of baker's yeast after long-term preservation by different methods

Cultivation Mineral oil 10% glycerin solution
Ne Culture name
lifting force . lifting ascent time, lifting
ascent ascent time, .
time. min of ye_:ast, min force 01_c min force 01_‘
min yeast, min yeast, min
1 | Saccharomyces 50 175 30 105 34 119
cerevisiae Rasa
14
2 | Saccharomyces 34 119 32 112 -
cerevisiae A-21
3 | Saccharomyces 47 165 33 116 35 123
cerevisiae
Mutant Ne9
4 | Saccharomyces 38 133 46 161 75 263
cerevisiae Rasa
Kirgizskaya
5 | Saccharomyces 40 140 22 77 40 140
cerevisiae Rasa
Shelkovskaya
6 | Saccharomyces 31 109 24 84 35 123
cerevisiae Rasa
Sochi B
7 | Schizosaccharom - - -
yces pombe

During the research was studied the viability of wine yeast stored for long-term
preservation in various ways (Table 3).

The results of the research show that out of 13 strains, 12 had good growth during storage
by reseeding, and the culture of Saccharomyces cerevisiae (vini) Prikumskaya 123/3 had poor
growth. When stored with mineral oil, 5 cultures had good survival, while yeast races
Saccharomyces cerevisiae (vini) 2 complex Ne20, Saccharomyces cerevisiae (vini) Risling Ne23,
Saccharomyces cerevisiae (vini) Eger 1, Saccharomyces cerevisiae (vini) Uryk, Saccharomyces
cerevisiae (vini) Slivovaya 21, Saccharomyces cerevisiae (vini) Sh-7, Saccharomyces cerevisiae
(vini)Aport 199 — week. When stored in a 10% glycerol solution at low temperatures, 6 cultures
of wine yeast showed good growth, the remaining strains Saccharomyces cerevisiae (vini) Sh-7,
Saccharomyces cerevisiae (vini) Kahuri-Kakhetinskaya, Saccharomyces cerevisiae (vini) Uryk,
Saccharomyces cerevisiae (vini) Prikumskaya 123/3, Saccharomyces cerevisiae (vini)Aport 199,
Saccharomyces cerevisiae (vini) Yablochnie 2(2), Saccharomyces cerevisiae (vini) 2 complex
Ne19 — average growth. It can be observed from the research results that all the methods we use
keep wine yeast strains in a stable viable state.
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Table 3 - Survival of wine yeast with different preservation methods

Preservation method
Culture method in 10% solution of
Culture method With mineral oil glycerin at low
temperatures
Saccharomyces cerevisiae +++ + +++
(vini) Risling No23
Saccharomyces cerevisiae +++ +++ ++
(vini) Kahuri Kakhetinskaya
Saccharomyces cerevisiae +++ + ++
(vini) Uryk
Saccharomyces cerevisiae +++ + +++
(vini) Egerl
Saccharomyces cerevisiae + +++ ++
(vini) Prikumskaya 123/3
Saccharomyces cerevisiae +++ + +++
(vini) Slivovaya 21
Saccharomyces cerevisiae ++ + ++
(vini) Sh-7
Saccharomyces cerevisiae +++ ++ +++
(vini) Muskat (68)16
Saccharomyces cerevisiae +++ + ++
(vini) Aport 199
Saccharomyces cerevisiae +++ +++ ++
(vini) Yablochnie 2(2)
Saccharomyces cerevisiae +++ +++ +++
(vini) 2 complex Nel8
Saccharomyces cerevisiae +++ +++ ++
(vini) 2 complex Ne19
Saccharomyces cerevisiae +++ + +++
(vini) 2 complex Ne20

Notes: +++ good growth, ++ average growth, + weak growth

It is known that the activity of yeast is determined by the fermentation and alcohol-forming
ability, the assimilation of nitrogenous substances and sugars, alcohol and acid tolerance.

We have carried out studies to determine the fermentation activity of wine yeast after long-term
storage. The results are presented in table 4.

From the data presented in Table 4, it can be seen that the strain of Saccharomyces
cerevisiae (vini) Risling Ne23, stored by reseeding, and the strain of Saccharomyces cerevisiae
(vini) Muskat (68) 16, with all three storage methods, had high fermentation activity. At the
same time, the precipitated had a granular structure, which contributed to the rapid clarification
of the fermented wine material. The yeast races Saccharomyces cerevisiae (vini) Kahuri-
Kakhetinskaya and Saccharomyces cerevisiae (vini) Sh-7 were less active, the alcohol content
during their cultivation was 3.5-3.8 vol. %, but the color of the resulting wine was more intense.
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Table 4 - Characteristics of the fermentation activity of wine yeast

www. imv-journal.kz

Ne | Culture name Application Preservation methods Indicators
alcohol % duration of | precipitation
1 2 3 fermentation,
days.

1 Saccharomyces Grape 5 |38 4 7 Coarse-grained
cerevisiae (vini) | winemaking
Risling Ne23 for dry wines

2 Saccharomyces Grape 38 |35 3 7 Well  formed,
cerevisiae (vini) | winemaking attached to
Kahuri for dry wines walls (grainy)
Kakhetinskaya

3 Saccharomyces Fruitand berry | 1,8 | 1,5 1,8 7 smooth
cerevisiae (vini) | winemaking
Egerl

4 Saccharomyces Fruit and berry | 1 0,8 0,5 7 smooth
cerevisiae (vini) | winemaking
Prikumskaya 123/3

5 Saccharomyces Fruit and berry | 1 0,8 0,6 7 smooth
cerevisiae (vini) | winemaking
Uryk

6 Saccharomyces For 35 |35 3,5 7 Coarse-grained
cerevisiae (vini) Sh- | champagne
7 making

7 Saccharomyces Grape 55 |55 5,2 7 Well  formed,
cerevisiae (vini) | winemaking attached to
Muskat (68)16 walls (grainy)

8 Saccharomyces Fruit and berry | 1 3,5 3,5 7 Coarse-grained
cerevisiae (vini) | winemaking
Yablochnie 2(2)

9 Saccharomyces Fruit and berry | 0,8 | 0,8 0,8 7 Homogeneous,
cerevisiae (vini) | winemaking poorly formed
Aport 199

10 Saccharomyces Fruit and berry | 0,8 | 0,7 0,8 7 well formed
cerevisiae (vini) | winemaking
Slivovaya 21

11 Saccharomyces Grape 1 1,2 0,8 7 smooth
cerevisiae (vini) 2 | winemaking
complex Nel8

12 Saccharomyces Grape 0,7 |08 0,8 7 smooth
cerevisiae (vini) 2 | winemaking
complex Nel9

13 | Saccharomyces Grape 42 |42 5 7 smooth
cerevisiae (vini) | winemaking
complex Ne20
Notes: 1 - reseeding method; 2 - with mineral oil; 3 - in 10% solution of glycerol at low

temperatures

When cultivating the strain Saccharomyces cerevisiae (vini) 2 complex Ne20, the alcohol
content was high and amounted to 4.2-5 vol. %, however, the formed precipitate had a smooth
structure. The rest of the yeast races also had a pulverulent sediment structure.
Of the presented cultures, weak fermentation was observed in strains of Saccharomyces
cerevisiae (vini) Aport 199, Saccharomyces cerevisiae (vini) Prikumskaya 123/3, Saccharomyces
cerevisiae (vini) 2 complex Nel8 and Saccharomyces cerevisiae (vini) 2 complex Nel9.
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Thus, of all types of storage, the best method for wine yeast is the method of subculture
and storage in a 10% glycerol solution at low temperatures. With these methods of storage, high
viability and fermentation activity are observed. Yeast activity was slightly lower when stored
under mineral oil.
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