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B nacrosiiee BpeMst 0co0y10 akTyaIbHOCTh IPUOOpENH
uccienoBaHus 1o paspaborke 3HHEKTUBHBIX METOJIOB
HU3KOTEMIIEPATypPHOTO XpaHEHUs 0€3 MCIOJIb30BAHUS
KJIACCHYECKUX KPHOIIPOTEKTOPOB.

enp uccienoBanus — pazpaboTka 3 HeKTUBHBIX
CrI0c000B HU3KOTEMIIEPATypHOT0 KOHCEPBUPOBAHUS APOXK-
xkeit Saccharomyces cerevisiae 6€3 TpaaUIIMOHHBIX 3AIIUT-
HBIX CPEJICTB.

OOBeKTOM UCCIIeI0BaHUS OBLIN KIETKH IPOXOKEH S. ce-
revisiae. B 1epBoll cepuu 3KCIIEPUMEHTOB 3aMOPAKUBAIIN
KJIETKH JPOXKIKEH, CycleHAnpoBaHHbIe B 5%-M pacTBope
JAMCO u B3BemeHHbIE B 1 %-M anbruaatHoM resie. KonTpo-
JIeM CITy KHJIa CyCIEH3UsI KJIETOK B IUCTUIUTMPOBAHHOMN BOJE.
O0pa3ibl 3aMOPAKUBAIH CO CKOPOCTIMH OXJIaXaeHus 1, 5,
10, 15 rpag/mun 10 —40°C. Bo BTOpoii ceprn 3aMOpaskuBaIIH
KJICTKH, IMMOOMIN30BaHHBIE B IpanHyiax |%-ro anrpruHar-
Horo refst. YacTh KIIeTOK Iepe MMMOOMITN3aIiel HHKYOH-
poBaiu B Teuenue 15 muH B 5%-M pactBope JIMCO. Obpas-
IbI 3aMOPAKUBAIIN IO YKAa3aHHBIM BBIIIE MporpaMMam. B
TPEThel Ceprr SKCIIEPUMEHTOB TIepe]] UMMOOUTU3aluel 1
3aMOpaKUBAHUEM y YaCTH KJICTOK WHAYIIUPOBAIN JOMOJI-
HUTEJIBbHBIA CHHTE3 BHYTPHKJICTOUHOH Tperano3sl. KonTpo-
JieM OBIITH KJICTKH 0€3 TEPMOMHIYKIIUN CHHTE3a TPETaJIO3HI.
3aMopakuBanu 00pa3ilbl IMyTeM MOTPYKEHHS B JKUIAKHIA
a30T. JKu3HecnocoOHOCTh KIETOK APOXKIKEH ONpeaessiin
«4ameunbiM» MetonoM Koxa. IMMoOun3amnuio KIeTok B
IBTMHATHOM TeJIe IPOBOIUIIH KarenbHbIM MeTosioM. Kune-
THKY MPOLIECCa 3aMOPaKUBAHUA-OTTANBAHI HCCIIECIOBATH
C TIOMOIIIBI0 KPHOMUKPOCKOITUH. BHYyTpHKiIeTogHOE cozep-
JKAHHE TPEranao3bl OMPEACISUIM METOAOM S>KHAKOCTHOM
xpomatorpadun.

YCTaHOBIIEHO, YTO OXJIaXIEHHE CO CKOPOCThIO 1 Tpan/
MHUH C MOCJEAYIOIMHUM IOTPYKXEHHEM B KUIKHH a30T
o0ecreuynBao Ha HCXOAHOM YPOBHE COXPAaHHOCTH KHU3HE-
CHOCOOHBIX KIICTOK M UX METa0OIMUYECKYI0O aKTHBHOCTD BO
BCEX 3KCIIEPUMEHTAIBHBIX 00pasnax (KJIEeTKH, CyCIeHIH-
posanusie B 5%-M JIMCO, B3BeuieHHbIe B 1%-M anpruHat-
HOM TeJie, IMMOOMIIN30BaHHBIC B TEIEBIX IPaHyllax). YBe-
JIUYEHNUE BHYTPUKIETOYHOTO COJICPKAHUS TPETATO3bI IIepe/
UMMOOMIN3AINeH 3HaYMMO MOBBIIIATI0 KPUOPE3UCTECHT-
HOCTB JIPOXKEBBIX KICTOK S. cerevisiae. Ilocne ObicTporo
3aMOpPaKUBAHMS TOKA3aTENN KU3HECTIOCOOHOCTH KIICTOK,
y KOTOPBIX Iepeji AIMMOOWITH3AIMed BbI3bIBAIN TEPMOUHIYK-
IIUIO CHHTE3a TPETaIo3bl, MOBHIIATUCH B 30 pa3 1o cpaBHe-
HUIO C KOHTPOJIEM.

JlaHHBIE PE3yaBTaThl CBHICTEIBCTBYIOT O BOSMOKHOCTH
3 PEKTUBHOrO KPHOKOHCEPBUPOBAHHS IPOKIKEBBIX KIETOK
6e3 TpaJUIIOHHBIX KPHOIIPOTEKTOPOB C UCHOIB30BAaHUEM
resis anbruHara Hatpus. [1oBbIlIeHUE BHYTPUKIIETOYHOTO
COoZIep KaHUs TPETajgo3bl Ha ITare KyIbTHBHPOBAHUS 0Oec-
MeyuBano 0oJjiee BBICOKUH YPOBEHb KU3HECTIOCOOHOCTH
KJICTOK ITPH OBICTPOM 3aMOPAKUBAHHH.
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Nowadays the studies on development of the efficient
methods for low temperature storage without conventional
cryoprotective agents have become particularly relevant.

This research was aimed to develop the efficient ways
for low temperature preservation of yeast Saccharomyces
cerevisiae without the conventional protective agents.

The research object was the yeast S. cerevisiae cells. In
the first series of experiments the yeast cell suspensions in
a 5% DMSO solution and 1% alginate gel were frozen. The
cell suspension in distilled water served as the control.
The samples were frozen with 1, 5, 10, 15 deg/min cooling
rates down to —40°C. In the second series, the cells were
immobilised in granules of 1% alginate gel before freezing.
A part of cells prior to immobilisation was incubated for
15 min in a 5% DMSO solution. The samples were frozen
according to the mentioned above protocols. In the third
series of experiments an additional synthesis of intracellular
trehalose was induced in some cells prior to immobilisa-
tion and freezing. Cells with no thermoinduced trehalose
synthesis served as the control. The samples were frozen
by immersion into liquid nitrogen. The viability of yeast
cells was determined by the Koch’s pour plate method. The
cells were immobilised in alginate gel by drop method. The
kinetics of freeze-thawing process was studied with cryo-
microscopy. An intracellular content of trehalose was deter-
mined by liquid chromatography.

The cooling with 1 deg/min rate followed by immersion
into liquid nitrogen preserved an initial level of cell viability
and their metabolic activity in all the experimental samples
(cells, suspended in 5% DMSO, 1% alginate gel and im-
mobilised in gel granules). An increased intracellular content
of trehalose before immobilisation significantly augmen-
ted the cryoresistance of yeast S. cerevisiae cells. After rapid
freezing the viability of cells, treated with thermoinduced
trehalose synthesis before immobilisation, was 30 times
higher than the control.

These findings testify to the possibility of efficient cryo-
preservation of yeast cells without conventional cryopro-
tective agents using instead sodium alginate gel. An in-
crease in intracellular content of trehalose at the stage of
cultivation provided a higher level of cell viability at rapid
freezing.
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