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Hempro rccnenoBaHust OBLIO H3YYICHHE BITUSIHUS YCIIOBHIA
KPHOKOHCEPBHPOBAHUS Ha KH3HECIIOCOOHOCTh M (DYHKITHO-
HATbHYTO aKTUBHOCTh HIMMOOHMITH30BAHHBIX B aIbTHHATHBIX
TpaHylax KIETOK Saccharomyces cerevisiae. Pa3paboTan
3¢ (eKTUBHBIA METOA KPHOKOHCEPBHPOBAHUS, TTO3BOJISIO-
U TOCTHYb BBICOKYTO CTEIICHb COXPAHHOCTH KIICTOK IPOK-
ket 0e3 HCTOTB30BaHUs KPHOTIPOTEKTOPOB. [Tpr nMMo0Ou-
JIU3ALUH B TPaHYIIbI ATbIMHATA HATPHS U SKCIICPUMCHTAIHHO
BBIOpaHHOM PEXKUME OXJTXKICHHS (CO CKOPOCTHIO 1 rpam/mMuH
10 —40°C ¢ mocNeIyIOMHM ITOTPYKEHHEM B YKHIIKUN a30T)
HaoOmomaercs oyt 100%-s1 )KU3HECIIOCOOHOCTH KIIETOK.
[IpoBeneHa oreHKa epMEHTATHBHOM U POIN(EPATHBHOMN
aKTUBHOCTH CBOOOIHBIX  HUMMOOMIN30BaHHBIX KJIETOK.

s n3yueHns pepMeHTaTUBHON aKTUBHOCTH JIPOKKEH
IocJe 3aMOPaXUBAaHUS OTPEICISUIH TOIHEMHYIO CHITY,
3UMa3HyI0, MAJTbTa3HYI0 aKTUBHOCTE M OOIIYIO OpOIIITHHYFO
CIOCOOHOCTH KIICTOK BO BpEMs POCTa. YCTaHOBIICHO, YTO
yKa3aHHBIC yCIIOBHS KPHOKOHCEPBUPOBAHUS HE BIUSIOT Ha
TCHETHICCKH ICTCPMUHUPOBAHHBIHN CIIEKTP CaXapOoIUTHIEC-
KHX CBOHCTB JIpoxokel. ['a3000pa3oBaHme perucTpupoBa-
JIOCh BO BCEX MCCIIEAYEMBIX 00pa3Iax, 0OJJHaAKO B 00pa3max
CO CBOOOJTHBIMHU KJIETKAMHU ITOCIIC 3aMOPaKUBaHUS OTME-
ganu 0oJiee BHIPAKCHHOE CHIDKCHHE ()YHKIIHMOHATBHOM
AKTHBHOCTH U 00paTHMOE HHTHOUPOBAHHUE ITPOIIECCOB METa-
Oomm3Ma. ITO CBUIIETEIBCTBYET O OOJBIIEM KOJTHYESCTBE He-
JICTaTHHBIX MTOBPEIKICHUHN B CBOOOTHBIX KIIETKAX Ha 3Tamax
OXJIaXICHUSA-OTTanBaHusA. [locie KPHOKOHCEPBUPOBAHHUS
MMMOOWIIN30BaHHEIC B AT MHATHEIC TPaHYIIbI KIICTKH OBICT-
pee BOCCTaHABIMBAJIH IIPOTH(PEPATHBHYIO M META00IMIeC-
KYIO aKTHBHOCTB IT0 CPABHEHHUIO CO CBOOOTHBIMH KJICTKAMH
B CYCIICH3HH.

B xoze nccineqoBaHus IbIXaTeabHOM aKTHBHOCTH KIIETOK
MetooM D[P ObUTO yCTaHOBICHO, YTO B TIPOIIECCE KPHO-
KOHCEPBUPOBAHUS B CBOOOHBIX KH3HECIOCOOHBIX KIIETKAX
Pa3BHUBAOTCS HEJIETATBHBIC IOBPEXKICHUS B YHEPTOMpeod-
pasyromux opraneuiax. CTerneHs HHTHOMPOBAaHUS BOCCTA-
HOBJIEHHS CIIMHOBOI'O 30Ha K COOTBETCTBEHHO aKTUBHOCTH
JIBIXATEEHOH IS MUTOXOHIPHUH B 00pa3ax *MMOOMITH30-
BaHHBIX KJIETOK MOCIIC KPHOKOHCEPBUPOBAHUS 3HAYHMO HE
OTJIMYAJIUCH OT aHAJIOTMYHBIX II0KA3aTeNIEH HATUBHBIX KJIETOK.

MeTonoM IPOTOYHOH UTO(ITyOPUMETPHUH yCTaHOBIIC-
HO, YTO CTPECCOBas pEaKIis KICTKH, MHUIApyeMas po-
IECCOM MMMOOMITH3AIIH, COMTPOBOXKIACTCS TIOBBIIIICHUEM
TCHEpaIH aKTUBHBIX (hOPM KHCTIOpoaa. MEI moylaraem, 4to
SHEPTrHUs, OCBOOOXKTaeMast PH MHOTOYHUCIICHHBIX PEaKIIHIX
PpEKOMOMHAIIN PaTUKAIOB B pe3yabTaTe UX MIPEBPAIICHUH
B YCTOWYHBEIC MOJICKYIIBI, MCIIONB3YETCS KICTKOM IS aKTH-
BaIlUU peHapaTHUBHBIX MIPOIECCOB M OBICTPOTO BOCCTAHOB-
JICHHUST METa0OIMIEeCKON aKTHBHOCTH JICKOHCEPBHPOBAHHBIX
KJIeTOK. MeTabonmdueckas 1 MUTOXOHIPHUATTbHAS aKTHBHOCTb
MMMOOWIM30BaHHBIX KIICTOK MOXKET OBITH OTHOW U3 IPUIUH
BBICOKOW CTEIICHH COXPAHHOCTH HX B IIPOIECCE KPHOKOH-
CEPBHUPOBAHUS.
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The research was targeted to study the influence of
cryopreservation conditions on the viability and functional
activity of Saccharomyces cerevisiae cells immobilized in
alginate granules. There was developed an efficient method
of cryopreservation, enabling to achieve a high preservation
degree in yeast cells without use of traditional cryoprotec-
tant. Following immobilization into sodium alginate granules,
and performing cooling by experimentally selected regimen
(with 10 deg/min rate down to —40°C, and further immersion
into liquid nitrogen) we observed almost 100% cell viability.
The enzymatic and proliferative activities of free and
immobilized cells were assessed.

In order to study the yeast enzymatic activity after
freezing we determined an elevating power, zymase and
maltase activities, and total fermentation ability of cells
during growth. The obtained results of crypreservation
showed no effect on genetically determined range of yeast
saccharolytic properties. The gas production was found in
all the samples under study. However, in samples with free
cells we noted more pronounced reduction in functional
activity and reversible inhibition of metabolic processes
after freezing. This testified to a greater number of non-
lethal injuries in free cells at freeze-thawing stages. After
cryopreservation the cells immobilized into alginate granu-
les recovered their proliferative and metabolic activities more
rapidly than free cells in suspension.

When studying a respiratory activity of cells by EPR
method we established the development of non-lethal dama-
ges in energy producing organelles in free viable cells du-
ring cryopreservation. The inhibition degree of spin probe
reduction, as well as the activity of mitochondrial respiratory
chain in the samples of immobilized cells after cryopreser-
vation did not differ significantly from similar indices for
native cells. Using flow cytometry we established the stress
response of cell initiated by immobilization process to be
accompanied by an increased AOS generation. We believe
that the energy, released in numerous radical recombination
reactions as a result of their transformation into stable mole-
cules is used by cell to activate reparative processes and a
rapid recovery of metabolic activity of frozen-thawed cells.
Metabolic and mitochondrial activity of immobilized cells
may be one of the reasons of their high survival after cryo-
preservation.
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