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[IpumeHeHne UMMOOUIN30BaHHBIX KJIETOK IPOAOKEH
B OMOTEXHOJIOTHYCCKHUX IIPOU3BOJICTBAX 00CCIICUNBALT 110~
BEINICHHUE PEHTA0CTFHOCTH MPOU3BOACTBA W YIYUIIICHHUC
KadecTBa TOTOBOH mpoxyKitun. [{oBBIIICHHBIN HHTEPEC BHI-
3BIBaCT UCIIOJIH30BaHNE IMMOOMITH30BaHHBIX KJIETOK MHKPO-
OPTaHM3MOB B (papMAaIIEBTUYCCKOM ¥ IMTUIICBOH MPOMBIIIIICH-
HocTH. J{J1s XpaHEHUS MUKPOOPTaHU3MOB, IMMOOMITN30BaH-
HBIX B TeJISX, IPUMEHSIOT Pa3IMUHbIC HU3KUE TEMIIEPATYPHI.
Hcnonp3oBanue i1 3THX Lieliel KPUOKOHCEPBUPOBAHUS
u3ydeHo Maio. Llens uccienoBanus — CpaBHUTENBHOE U3Y-
YeHHE BIUSHUS PEXKUMOB OXJIXKICHUS Ha CBOOOHBIE U IM-
MOOMIIN30BaHHBIE B AIbTUHATHOM TeJie KIETKU JPOXKKEH
Saccharomyces cerevisiae.

DKCcIIepUMEHTAIBHBIE 00pa3IIbl, COCTOSIINE U3 KICTOY-
HBIX CYCICH3HH, KJICTOK, UMMOOHIN30BAHHBIX B AT HAT-
HBIX TPaHyJiaX U B Macce Telist, 3aMOPaXHBAIIN CO CKOPOC-
Tamu: 1; 5; 10 m 15 rpag/mun 10 —40°C ¢ mOCITIe Iy FOIIIM I10-
Tpy’KSHHEM B KUK a30T. YacTh 00pa3IoB HEOCPEICTBEH-
HO TTOTPY>KaJIH B )KUAKHIA a30T. JKN3HECII0COOHOCTh KIETOK
OLIEHUBAJIH «4ameuyHsIM» MeToioM Koxa. Cpenuuii pazmep
rpanyn cocTaBisul 1200 MkM. ANbrUHATHBIE TPaHyJIbl, CTabu-
nu3upoBaHHbIe B pacTBope 0,1 M xmnopua kanbius, 1e3uH-
terpupoBau B 4%-m BogHOM pacTtBope DJ[TA.

YcTaHOBIIEHO, YTO MOCIIE 3aMOPAYKUBAHUS CO CKOPOCTSI-
miu 1, 5, 10, 15 rpan/ MuH COXpaHsUINCh KU3HECTIOCOOHBIMU
30,5;30,1; 17,0; 9,7% coOTBETCTBEHHO KJIETOK, CYCHEHIUPO-
BaHHBIX B QUCTHUTHPOBAaHHOHU Boje. [Ipu 3aMopakuBaHUH
KIJIETOK, HIMMOOWJIM30BAHHBIX B MAacce Tellsl, KOJTHIECTBO
JKHU3HECTIOCOOHBIX KJIeTOK cocTaBisiio 90,8; 74,5; 38,1; 16,1%
COOTBETCTBEHHO. JKI3HECIOCOOHOCTE MMMOOMITN30BaHHBIX
B IpaHyJiax KJIETOK APOXOKel Oblia JOCTOBEPHO BBIIIIE U COC-
taBisuia 96,6; 93,3; 82,5; 56,1%. 3amopakuBaHUE IOTPYKe-
HUEM B KUJIKHH a30T BO BCEX CIydasx MPUBOIUIO K 3HAUH-
TENILHOM THOEITH KIICTOK.

ITommydeHHbI€ pe3yabTaThl CBUAETEIBCTBYIOT O BRICOKUX
KPUO3aIIUTHBIX CBOMCTBAxX Teisl albI'MHATA HATPUS MPHU
3aMOpaXHBaHUH KIICTOK APONOKEH C HU3KUMHU CKOPOCTIMH
OXJIAXKACHUA. JJOCTOBEPHO YCTaHOBIICHHEI 0OJiee BEICOKHE
TOKAa3aTeN! YKU3HECTTOCOOHOCTH MMMOOIITI30BaHHBIX B Tpa-
HyJaX KJIETOK IPOXOIKEH M0 CPaBHEHUIO C KU3HECIIOCO0-
HOCTBIO IPOXIKEH, 3aMOPOKEHHBIX B Macce Trens. Huzkue
TOKAa3aTeN! YKU3HECTOCOOHOCTH MMMOOIITI30BaHHBIX B Tpa-
HyJaX KJIETOK ITPU BBICOKUX CKOPOCTSIX OXJIXKICHUS, OUEBU/I-
HO, CBSI3aHBI C IOBPEKACHUEM T'elIeBON MATPHUIIBI.

ITony4yeHHble pe3ynbpTaThl IOMOTYT pa3padoTaTh ONTH-
MaJTbHBIE TIPOTOKOJIBI KPHOKOHCEPBUPOBAHKS KIIETOK MUKPO-
OpraHU3MOB, UMMOOMIIN30BAHHBIX B T€JIEBbIX HOCUTEISX,
pacIIMpUTh BO3MOXKHOCTH HX MPAKTUYECKOTO HCIIOIB30-
BaHUSI B Pa3IMYHBIX OMOTEXHOIOTUICCKUX MPOIIeCCaXx.
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Application of immobilized yeast cells in biotechnologi-
cal industry provides a rise in profitability of the produc-
tion and quality improvement of ready product. The use of
immobilized microorganism cells in pharmaceutical and food
industries is of great interest. Low temperatures are applied
to store the microorganisms immobilized in gels. The use of
cryopreservation for these aims has been poorly studied.
The research aim was to comparatively investigate the ef-
fect of cooling regimens on free and immobilized in alginate
gels cells of Saccharomyces cerevisiae yeasts.

Experimental samples: cell suspensions, cells immobi-
lized in alginate granules and in gel mass, were frozen with
therates 1, 5, 10 and 15 deg/min down to —40°C with follow-
ing plunging into liquid nitrogen. The part of the samples
was directly plunged into liquid nitrogen. Cell viability was
assessed according Koch’s plate method. Average size of
granules was 1,200 um. Alginate granules stabilized in 0.1 M
calcium chloride solution were disintegrated in 4% EDTA
aqueous solution.

It has been found that after freezing with the rates of 1,
5,10 and 15 deg/min there were preserved correspondingly
30.5, 30.1, 17.0 and 9.7% of the cells, suspended in a dis-
tilled water. When freezing the cells immobilized in gel mass
the number of viable cells made 90.8, 74.5, 38.1 and 16.1,
correspondingly. Viability of immobilized in granules yeast
cells was statistically and significantly higher and made
96.6,93.3, 82.5 and 56.1%. Freezing by means of plunging
into liquid nitrogen in all the cases resulted in a high death
of cells.

The findings testify to high cryoprotective properties
of sodium alginate gel when freezing the yeast cells with
low cooling rates. Higher indices of viability of immobilized
in granules yeast cells if compared with the viability of yeasts
frozen in gel mass have been statistically and significantly
found. Low indices of viability of immobilized in granules
cells at high cooling rates are likely related to the damage of
gel matrix.

The findings will help to design the optimal protocols
for cryopreservation of microorganism cells immobilized in
gel carriers, to extend the possibilities of their practical use
in different biotechnological processes.
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