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HeonHopigHICTh TEMIIepaTypHUX MOJIB Ta IBUIKOCTEH
OXOJIOMKCHHS B KOHTCHHEPI MOPIBHIHO BETUKOTO PO3MIpY 3
TOYKH 30Dy ABOX(DAKTOPHOI TEOPii KPiOTIOIIKOKEHHS KITITHH
HEMUHYYE IPHUBOANTH 10 3MEHIICHHS 30epekeHO0CTi 0io-
00’€eKTa IpH 30LTBIIICHHI PO3MipY 3pa3Ka i IMBUIKOCTI 0XOJIO0-
JoxeHHsL. [TIBUAKICTD 0XOJIOPKEHHS KITITHHH Ha €Tl KPUCTa-
Jti3awii cycreHsii 3MiHIOETHCsI B JIEKLIbKa Pa3iB B 3aJIEKHOCTI
Bix i po3rauryBanHs y 3pa3ky. LLIBuaKicTh 0X0JIOMKEHHS OLIst
BHYTPIIIHBOT CTIHKY KOHTEHHEPA, SIK IPABHJIO, ICPEBHIILY €
LIBUJAKICTh OXOJOKEHHS, MO (IKCYEThCS TEPMOIAPOIO,
pO3TaIIOBaHOIO Ha 30BHIMIHIH CTiHI. Y Mipy BiIgaleHHS
KJIITHH BiJ{ CTIHKM KOHTEHHEpa MBUAKICTh OXOJOMKCHHS
30LIBIIYETHCS Y ICKLIbKA Pa3iB, 1110, MOXKIIUBO, TIOB’I3aHO 31
3MEHILIEHHSIM TEeIJIOEMHOCTI JIbOLY Y HOPIBHSHHI 3 P1IKOIO
(ha30¥0 1 MOITIMIIICHHSIM YMOB TETUIOBI a4 31 301TbIICHHSIM
KUTBKOCTI JIb0A1Y y 3pa3Ky. LLIBHAKICTH OXONOMKEHHS 3pa3Ka,
10 MOBHICTIO 3aTBEP/iB, Y BIAMMOBIAHOCTI 3 OTPUMaHUMU
€KCIEPUMEHTAIbHUMHU JaHUMHU MaJio BiJPi3HIETHCS Bill
HIBUKOCTI OXOJIOJDKEHHSI, 1110 PEECTPYETHCS TEPMOMETPOM
OTIOpY, PO3TAIIOBAHUM Ha 30BHILIHIN CTIHII KOHTEHHEpa.
Po3kua BUMipsSHUX TapaMeTpiB 3aMOpPOKYBaHHS 3011b-
ITY€ETHCS MPH IT1ABUIICHHI MBUAKOCTI OXOJIOKCHHS Ta PO3Mi-
py 3paszka. OTpuMaHi eKcieprIMeHTaIbHI ]aHi CBiTYaTh PO
HEOOXIIHICTb Meperisiy ICHYIOUHX YSIBJICHB IL0JI0 ONITHMAIIb-
HOTO PEXHUMY OXOJIOJKEHHSI KJIITHHHHX CYCIEH31H y
HACTYNHUX HanpsMkax. HeoOximHo 3’scyBaTy, sk 36epesxe-
HICTB OJTHI€T 1 Ti€T caMOi KITITHHHOT CyCITEH311 3aJIC)KUTh Bif
po3Mipy 3paska, Mo 3aMOPOXKYETHCS, T4 LIBUAKOCTI OXOJI0-
IoKeHHs. BuHuKkae motpeda B yTOYHEHHI CaMOro MOHATTS
OINITUMAJIbHOT IIBUAKOCTI OXOJIO/PKEHHS 3pa3Ka MOPiBHSIHO
BEJIUKOT0 00’ €My, a TAKOXK Y pO3POOITi HOBHX, OLIBII TOYHHX
BUMOT JI0 BU3HAYCHHS ONTHMAJIbHUX YMOB HH3bKOTEMIIC-
parypHoi KOHCepBaIlil KIITHHHUX cycnieH3iit. J{is 3abe3me-
YEeHHS TEOPETUYHOTO PO3IIISAY MPOLECIiB OXOJIOKCHHS Y
KOHTEHHEpax pi3HOTO pO3Mipy OTpUMaHi B pOOOTi eKCIIepH-
MEHTaJIbHI TePMOTpaMu Ha eTarli KpucTasizalii cycreHsii
Saccharomyces cerevisiae y (i310J0T14HOMY PO3YHHI
anpOKCHMOBaHI aHaliTHYHOW0 (yHKIi€w. [TopiBHIHHS
eKCHEePUMEHTAIFHO OTPUMAHUX TEPMOIPaM 3 pO3paxoBaHH-
MU aHAJITHYHO TOKA3ye, MO OCTaHHI MIJTKOM 3aJ{0BITEHO
ANPOKCUMYOTh €KCIIEPUMEHTAIIbHI JaHi.
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Heterogeneity of temperature fields and cooling rates
in a container of quite a big size from the point of view of
two-factor theory of cryodamage leads inevitably in the
reduced preservation of biological object at the growing
size of the sample and cooling rate. The one for a cell at the
stage of suspension crystallization changes several times
depending on its location in the sample. The cooling rate
near the container’s inner wall as a rule exceeds that fixed
by thermocouple, located at an outer wall. With the remov-
ing the cells from the container’s wall the cooling rate in-
creases several times, that is probably related to the reduc-
tion of ice specific heat if compared with a liquid phase and
improvement of heat transfer with ice increased amount in a
sample. Sample cooling rate, completely hardened, in ac-
cordance to experimentally obtained data, is slightly differ-
ent from the cooling rate, which is recorded with resistance
thermometer, located on outer wall of the container. Scatter-
ing of the freezing parameters measured increases with a
rise in of cooling rate and a sample size. The obtained ex-
perimental data testify to the necessity of revising the ex-
isting notions as for optimal regimen of cooling of cell sus-
pensions in the directions as follows. It is necessary to find
out how preservation of the same cell suspension depends
on the size of the sample to be frozen, as well as on cooling
rate. There is appeared the need in elucidation of the notion
of optimal rate of a sample cooling of quite a big volume
itself, as well as in development of new more distinct re-
quirements to determining and representation of optimal
conditions of low-temperature preservation of cell suspen-
sions. For providing the theoretical review of the cooling
process in the containers of different sizes the obtained in
the paper experimental thermograms at crystallization stage
of suspension Saccharomyces cerevisia in physiological
solution are approximated function. Comparison of experi-
mentally obtained thermograms with those calculated ana-
lytically has shown that the latter are quite well approxi-
mated the experimental data.
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