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1. Anasiz eeKTUBHOCTI KPiIOKOHCEPBYBAHHS KJIITUHHUX CYCIIEH3il 3 TOCTIMHOIO Ta 3MiHHOIO IIBUJIKiCTIO

OXOJIOIKEHHS

2. Analysis of efficiency of cell suspension cryopreservation with constant and variable cooling rates

Pedepar:

1. O6'eKT moOCiIKEHHS - KPiIOKOHCEPBYBaHHS APIKIPKONOAIOHMX TPUbIB S. cerevisiae. MeTa BOCiIPKEHHS -
no6yi0Ba Ta €KCIIEPUMEHTAJIbHE MiJTBEPIPKEHHS KiJIbKiCHOI MOJeJli KPiOMOIKOIKEHHS CYCIIeH3il
npibxmxonozniobHux rpubis S. cerevisiae y pozuuni "IMCO (10 06.%) - 0,135M Na CI - Bopa" npu JiHiiHUX Ta
CBITJIOBa MIKpOCKOIIisl, TepMmorpadis, yamkoBuil Metog, Koxa, TeopeThuyHe MOZEI0BaHHs. Pe3ybTaTi MOXYTh OyTH
BMKOPHCTaHi IIPU pOo3po0O1Li CrIOCO6iB KPIOKOHCEPBYBAaHHS MIKDOOPTraHi3MiB 3 BUKOPUCTAHHSIM JIiHIMHUX i
HeJIiHINHYX peXuMIB 3aMOpO>KyBaHHS. HaykoBa HOBHU3HA - Briepiue chopMyIbOBaHa KiJIbKiCHA MOZEJb
KPIOIOUIKO/KEHH KIIITHH, 110 KPiIOKOHCEPBYIOThCS, Ha €Talli KpUCTasli3allii; BIeplle TOBEAEHO, 0 MEXaHI3M
KPi03axMCHOI Jii IBUIKOTO JBOXCTYIIIHYaCTOrO OXOJIOAKEHHS IPUHLIAIIOBO HE BiIPi3HAETHCA Bif] ONITUMAJILHOTO 3
norssany ABoxGakTopHOI Teopii KpionomKoAKeHHSI JIiHIHHOTO PesKUMY OXOJIOIKEHHS; BU3HAYEHO ONTUMAJIbHUN

HEJIHIMHUN PeXXUM OXOJIO[KEHHS IPIKIPKOBUX KJIITUH S. cerevisiae; BUBHAY€Hi BeJIMUUHY €Heprii akTuBallii



IIPOLIECiB IPOHMKAHHS BOAY Ta KPiOMIPOTEKTOPIB Kpi3b MIa3MaTU4YHy MeMOpaHy S. cerevisiae; nokasaHo, mwo 1,2-T1]11
BIUJIMBAa€ Ha IJIa3MaTUYHy MeMOpaHy S. cerevisiae, 3HIKYI0YM eHeprilo aKTUBALlil IPOHMKAaHHS MOJIEKYJI BOIHU Kpi3b
Hel.

2. The research object is cryopreservation of yeast-like fungi S. serevisiae. The aim of the research were designing
and experimental confirmation of quantitative model of yeast-like fungi S. serevisiae suspension cryodamage in
"DMSO (10 at.%) - 0,135M NacCl - water" solution at the linear and nonlinear cooling rates at the crystallization
stage. Research methods were volumetricity, light microscopy, thermography, Koch plate method, theoretical
modeling. Results can be used for development of cryopreservation methods of microorganisms with the use of
the linear and nonlinear freezing rates. Scientific novelty consist in the firstly specified quantitative model of
cryopreserved cell cryodamage at the stage of crystallization; there is firstly shown, that the mechanism of
cryoprotective action of the rapid two-stage cooling at principle does not differ from the optimal from standpoint
of two-factor theory of cryodamage linear rate cooling; the optimal nonlinear cooling rate of yeast cells S.
serevisiae is defined; the activation energy values of processes for water and cryoprotectants penetration through
S. serevisiae plasma membrane are determined; it is shown, that 1,2-PD affects S. serevisiae plasma membrane,
lowering the activation energy for water molecules penetration through it.
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