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IIpu 3amMopakxuBaHUM KJIETOYHOU CYCIIEH3MM B KOHTEMH-
Hepe, KOTOPBIi HMeeT KOHEUHBIH pasMep, IoJie CKOPOCTeH
OXJIQXKJICHUS SBISAETCS HeOJHOPOIHBIM. L{ens manHo# pado-
ThI — ONIpeZIeTICHUE BIUSHUS paJualIbHOTo pa3dpoca CKOpoc-
Tel OXJIAXKICHUS B CYyCIIEH3UH MUKPOOPIaHU3MOB S. cerevi-
siae B (H)U3UOJIOTHUECKOM PACTBOPE MPH UX 3aMOPAKUBAHUH
B KOHTeWHepax IMHJIHHAPHIECKOH (HOPMBI Pa3HOTO AUAMETpa
(tabmn. 1) co cxopoctsamu 1, 5 u 10°C/MuH (0 KaT4uky Ha
BHEIIHEH MMOBEPXHOCTH KOHTEHHEpa) Ha KOJOHHUEOOpas3yro-
LIy CIIOCOOHOCTD S. cerevisiae (Tabin. 2).

HccnenoBanust MOKa3ajid, YTO KIETKH, PAcIIONOKEHHBIE
B Pa3HBIX TOYKax oOpasla, Ha JTare KPHCTaJUTU3alHU CYC-
IEH3UU OXJIAXKAAIOTCS C CYLUIECTBEHHO Pa3lIMYaloIIUMUCS
PEXUMHBIMHU NapaMeTpaMM; HEOJHOPOJHOCTh TeMIepa-
TYPHOTO IOJISI B Pa30poc CKOPOCTEH OXiIaxaeHus: B 00pasie
pacTyT ¢ yBeJIMYEHHEM pa3Mmepa oOpaslma M CKOPOCTH
OXJIAJKAEHHS KOHTAKTUPYIOIIETO ¢ HUM XJIaJ0areHTa; COXpaH-
HOCTb KPHOKOHCEPBUPYEMOI CYCIEH3UH MUKPOOPraHHU3-
MOB B (PM3HOJOTHYECKOM PAaCTBOPE HEMOHOTOHHO 3aBHCHT
OT pa3Mepa KOHTeWHepa, B KOTOPOM OHA 3aMOpa’KUBAETCS.

Tabauua 1. 3aBUCHMOCTH PErUCTPUPYEMOH CKOPOCTH
OXJIXK/ICHHS OT IOJIOKEHUsSI TepMOIapsl B 00pa3le U CKOPOCTH
OXJIAXK/ICHUSI KPHOKaMephI

Table 1. Dependence of recorded cooling rate on location of
thermocouple in sample and cooling rate of cryochamber

When freezing the cell suspension in container with a
final size, the field of cooling rates is inhomogeneous. The
research aim was to determine the effect of radial dispersion
of cooling rates in suspension of S. cerevisiae microorga-
nisms in physiological solution at their freezing in cylinders
of different diameter (Table 1) with 1, 5 and 10°C/min (by
sensor on container exterior surface) on colony-forming
ability of S. cerevisiae (Table 2).

As the result of carried out researches one may conclude
that the cells, located at different points of a sample, are
cooled with significantly differing regimen parameters at
crystal-lization stage; inhomogeneity of temperature field
and dispersion of cooling rates in sample increase with a
rise of sample’s size and cooling rate being in contact the
coolant; survival of cryopreserved suspension of micro-
organisms in physiological solution inhomogeneously de-
pends on size of container, wherein it is frozen.

Tabauna 2. DKCIepUMEHTaNbHO ONPE/EICHHbIE 3HAUSHUS
KOJIOHHEOOpasylomiel cnocoOHOCTH S. cerevisiae mocine
3aMOpaXMBAHUA-OTTAUBAHUS

Table 2. Experimentally determined values of colony-forming
ability of S. cerevisiae after freeze-thawing

CkropocTh OrHomenre pacCTOSHUS
OXAQYKACHUST Anaverp TepMOIaphl OT OCH KOHTeWHepa K
KpuoKamepkr, | OHTEHHEDA papuycy KOHTeHHepa

°C/MuH MM Ratio of thermocouple distance

Cooling rate of | Plameter of | fom container's axis to its radius

container,
cryochamber, mm
°C/min 1 0.5 0

30 1,25%+0,25 3,7%+0,9 53%+1,6

1 20 1,25%+0,25 3,3+0,9 4,1+0,8

10 1,3+0,3 - 27406

30 53=0,3 24,4%3,1 353%3,2

5 20 54=0,4 20,9+2,2 30,1+6,2

10 5.6+0,6 - 24,0+6,0

30 11,0%+1,1 30,1+1,8 454+58

10 20 10,5+0,5 251+5,6 36,0+6,2

10 10,5+0,5 - 25,5%5,2
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CROpOCTH ApaMeTrp IUAMHAPUYECKOTO KOHTeiHepa, MM
OXAKACHUST Diameter of cylinder container, mm
°C/MuH
Cooling rate,
°C/min 30 20 10
1 46,6+10,2 40,0+6,7 39,0+9,3
5 76,7149 50,0£12,5 60=+8,5
10 65,0+18,3 40,0+7,1 37,1%10,2
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