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OnHOM M3 aKTyalbHBIX MPOOJIEM COBpEMEHHOI OMOTEX-
HOJIOTHH SIBJISICTCSI MCIOJb30BaHHE B NPOU3BOACTBEHHOM
nporecce MMMOOMIM30BAaHHBIX KJIETOK MHKPOOPTaHHU3MOB,
SIBIISTFOIUXCS TIPOAYIIEHTaMU (hepMEHTOB, TOPMOHOB, BHTa-
MUHOB U JIPyTUX aKTUBHBIX COCIMHEHUH.

NMMoOunu3anus MUKPOOPTaHHU3MOB IYTEM HX BKIIO-
YEeHHUsI B CTPYKTYpY Tesiedl HO3BOJISET 10CTHYb BBICOKOM IJIOT-
HOCTH KJIETOK B OMOPEaKTOpe, YTO yBEINYUBAET IPOTyKTHB-
HOCTb OMOTEXHOJOTHYECKUX IporeccoB. Kpome Toro, Muk-
poOHBIE KJIETKH, HMMOOUIN30BaHHBIE B MaTPUKCE THIPO-
ressi, B ONPEACTICHHON CTENeHH 3alUIIeHbI OT TAKUX HeOJa-
TOIPUATHBIX BO3JICHCTBUI OKpY’KalOIIeH Cpebl, KaKk H3MeHe-
Hus pH u TemnepaTypsl, Bo3/eiicTBHE OPraHUYECKUX pacT-
BOpUTENIEH U TOKCHYECKUX COEIMHEHHI B BBICOKOI KOHIIEHT-
pauuu, a Takke OT BIUSHHS YYKEPOJHOU MHUKPOQIOPHI.
Orto obecreynBaeT peHTa0EIbHOCTD JIFOOOTO MPOU3BOJICT-
BEHHOI'0 IIpoliecca.

[ToaToMy cpenu akTyalbHBIX HAYYHBIX W MPAKTHYECKUX
3aa4 OoJyiplIOE 3HAUEHHUE HA COBPEMEHHOM JTalle MMEeT
KPUOKOHCEPBHPOBAaHUE KYJIBTYp MHKPOOPTaHHU3MOB B HM-
MOOHMIIN30BaHHOM COCTOSIHHH, 0OecreunBaliollee CoxXxpaHe-
HUE MaKCHMAJIBHOTO KOJIMYECTBA KH3HECIOCOOHBIX KJIETOK
C UCXOJHBIMH T€HO- U (PEHOTHNHUYECKUMH CBOWCTBAMHU.

Lenpro nccnenoBanus ObUIO M3yYEHUE BIUSHUS 3allUT-
HBIX Cpell Ha YKH3HECIMOCOOHOCTh KJIETOK IPOXOKEeH MpH
OXJIAXK/ICHUU C Pa3HBIMH CKOPOCTSIMHU.

OO6bexTOM HcciaenoBaHusl ObUIM APOXIKEBBIE KIETKH
Saccharomyces cerevisiae (paca noxydeHa n3 PHUU xnedo-
neKapHoO# nmpombinuieHHocTH, CankT-IletepOypr). dpoxoku
KyJIbTUBUPOBAJINM B HEOXMEJIEHHOM MUBHOM cycie npu 30°C
¢ a’palyeil 10 cTanuoHapHOW ¢a3wl pocra. B kauecTBe 3a-
LIMTHBIX CpeJl UCIOIb30BANIN: TUCTUIUIMPOBAHHYIO Boay; 1%
pactBop anerunara Hatpus; 5% IAMCO; 1% pactBop ainb-
ruHata HaTtpus ¢ go6asnenuem 5% JMCO. Hccnenyemsle
00pa3ipl oxyaxaanu co ckopoctsamu 1; 5; 10; 15°C/mun
no —40°C ¢ nocnenyromuM MOrpyKeHHEM B JKUIKUI a30T.
OtorpeBanu o0Opa3ipl Ha BOASHON OaHe MpU TeMmIepaType
37°C. XusHecnocoOHOCTh Npoxokelt Saccharomyces cerevi-
Siae OLIEHMBAJIN YalleyHbIM MeTonoM Koxa.

Bbu10 ycTaHOBNIEHO, YTO HA COXPAHHOCTD KJIETOK Saccha-
romyces cerevisiae B Ipolnecce KpUOKOHCEPBUPOBAHUSA
BIIMSIOT PEXKUMBI OXJIQXKCHHUS U COCTaB CPeJIbl KPHOKOHCEP-
BUpoBaHUs. Bo Bcex cpemax KOHCepBUPOBaHMS Kak 0e3 3a-
[IMTHBIX KOMIIOHEHTOB, TaK U ¢ JI00aBICHUEM KPHOIPOTEK-
TOopa HanboJee BHICOKHE PEe3YJIbTaThl OJIyUYeHbI IIPH OXJIaXkK-
neHuu co ckopocThio 1°C/muH. [Ipy MOBBILIEHUH CKOPOCTH
OXJIQXKICHUS KOJIMYECTBO KU3HECHOCOOHBIX KIETOK JOCTO-
BEpPHO yMEHbIIANOCh. BnepBrle mokazaH BBIpaKEHHBIN
KPUO3aUIUTHEIA 3((GEeKT MpH 3aMOpaKMBaHUU APONOKEH B
anbrMHaTHOM rene. [Ipu 3aMopakMBaHMM CO CKOPOCTHIO
1°C/muH B 1% rene anbruHaTa HaTpHsI COXPaHSIINCh )KU3HE-
cmocobusiMu 90,8% kietokx; B IMCO — 87,1%; B 1%
anpruHare Hatpus c¢ gobasnerueM 5% JIMCO — 86,1%.
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One of the actual tasks of current biotechnology is ap-
plication of immobilized cells of microorganisms, being
producers of enzymes, hormones, vitamins and other active
compounds in the production process.

Immobilization of microorganisms by means of their
introduction into gel structure enables to achieve a high
cell density in bioreactor, increasing productivity of bio-
technological processes. Moreover, microbial cells, immobi-
lized in hydrogel matrix are to some extent protected against
adverse environmental effects such as pH and temperature
changes, the action of highly concentrated organic solvents
and toxic substances as well of xenogenic microflora. This
provides efficiency of any production stage.

Therefore among actual scientific and practical tasks
the cryopreservation of microorganism cultures in immo-
bilized state, providing preservation of maximum number of
viable cells with initial gene- and phenotype properties is
nowadays of a great value.

The research aim was to study the effect of protective
media on yeast cell viability when cooling under different
rates.

The research objects were yeast cells Saccharomyces
cerevisiae (strain was obtained from Russian Institute for
Scientific Research of Baking Industry, Saint Petersburg).
The yeast were cultured in unhopped wort syrup at 30°C
with aeration to stationary growth phase. Distilled water,
1% sodium alginate solution, 5% DMSO solution, 1%
sodium alginate solution supplemented with 5% DMSO were
used as protective media. The studied samples were cooled
with the rates of 1; 5; 10; 15°C/min down to —40°C with
further plunging into liquid nitrogen. The samples were
thawed on water bath at 37°C. Viability of yeast S. cerevisiae
was evaluated by Koch’s plate method.

It was established that cooling regimens and cryopre-
servation medium composition affected the integrity of
S. cerevisiae cells during cryopreservation. In all the cryo-
preservation media both without protective components
and supplemented with cryoprotectant the highest results
were obtained when cooling with the rate of 1°C/min. A
number of viable cells significantly decreased when increas-
ing the cooling rate. For the first time an expressed cryopro-
tective effect was shown when yeast were frozen in alginate
gel. After freezing with the rate of 1°C/min in 1% sodium
alginate gel 90.8% of cells were viable; when using DMSO
we observed 87.1% viability; and application of 1% sodium
alginate supplemented with 5% DMSO resulted in 86.1%
viability.
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