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3a HU3bKUX TEMIIEPATYpP
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Pedepar:

1. O6’eKT mocmiiKeHHs — BIIUMB (PaKTOPiB HU3bKOTEMIIEPATYPHOIO KOHCEPBYBAHHS Ta 30€piraHHs Ha
JKUTTE3IATHICTb, CTPYKTYPHO-(PYHKIIOHAIbHUI CTaH i 6i0JI0TiUHi BIIACTUBOCTI BiJIbHMX Ta iMMOGiIi30BaHUX B
asIbriHaTHOMY TeJli APDKAKIB S. cerevisiae. MeTa poO0TH — LOCIiTUTHU BIJIUB YMOB KOHCEPBYBAaHHS 32 HU3bKUX
TEeMIIEpPaTyp Ha XXUTTE3[ATHICTb Ta CTPYKTYPHO-(YHKIiOHAJIBHUI CTaH OpiKIKiB Saccharomyces cerevisiae,
iMMOOIII30BaHUX Yy reJli ajlbriHaTy HaTpilo. MeTtoau: MiKpo6ioJIoriyHi; CIeKTpO(OTOMETPUYHUI; €JIEKTPOHHOIO
[IapaMarHiTHOrO Pe30HaHCY; TPOTOYHOI HUTOMIyOopruMeTpil; KOH(OKANIBbHOI MiKpOCKoIIii; KpiobiosoriyHi;
KpioMmikpockonii; pinuHHOI xpoMartorpadii; MeToau cTaTUCTUYHOI 0OpOOKU pe3ysbTarTiB. TeopeTuyHi i mpakTUYHi
pe3yJbTaTH, HayKOBa HOBU3HA: JKUTTE3aTHICTb iIMMOOITI30BaHMX Y HOCISIX 13 TeJII0 aylbriHaTy HaTpilo KIiTHH
IpLKIKiB S. cerevisiae 3ayeskKuTh Bifl LIBUAKOCTI 0X0101KeHHs. OX0I04KeHHs 3i mBuAKicTio 1-5 rpag/x8 1o —40 oC

Ta 3 IOJaJIbIINM 3aHYPEHHSIM 3pa3KiB y Piikuil a30T [03BOJIsI€ 30€PErTU BUXIIHY XUTTE3IATHICTh iMMOOG1/1i30BaHUX



IpiKAXKIB 6€3 0AATKOBOrO 3aXUCTy KPiONpOTeKTOpamMu. BCTaHOBJIEHO, 110 KPIOPOTEKTOPHA Jisi pO34MHIB
aJsipriHaTy HaTPilo MOB'sI3aHAa 3 YTBOPEHHSIM IIiJ] 4ac 3aMOPOKYBaHHSI BUCOKOB'SI3KOI0 MIKKJIITHHHOTO CEpPelOBHUINa,
sIKe 3aXUIIA€ KITUHMU BiJ, YIIKOI)KEHHS KPUCTajaMU JboJy i Pi3UKO-XiMIYHMMM YNHHUKAMU, [1I0OBSI3aHUMU 3
KPUCTaJIOyTBOPEHHIM. BogHovac npouec iMMo6ini3alii B ajibriHaTHOMY reJli Ta OJasblle OXOJIO0IKEHHS
IPLKIpKOBUX KITITHH iHiLiOI0TE ToMipHe reHepyBaHHs ADK, KOHIEHTpalis SKUX [IepeBUIy€e 3HaY€HHS KOHTPOJIIO B
3 pasu. lle ciipusie nifgBUILEHHIO MeTab0iYHOI aKTUBHOCTI APDKIKOBUX KJITHH i aKTUBY€E pellapaTyBHI IPOLieCH B
HuX. TepMOiHIyKIlisl BHYTPIIIHbOKJIITUHHOTO CUHTE3Yy TPErajlo3y KITUHAMH S. cerevisiae rnepej; iMmMmobinisaniero
3HAYHO MiJBUILYE iX KPIOPE3UCTEHTHICTD i JKUTTE3MATHICTD MiCJIs KPIOKOHCEPBYBAHHAM i3 3aCTOCYBaHHAM
IIBHUJIKOIO HEKOHTPOJIbOBAHOI'O 3aMOPO>XKyBaHs 6e3MocepeiHiM 3aHyPEHHSIM 3PasKiB B PilKuii a30T, 110 JO3BOJIMIIO
PO3pOOUTH TPOTOKOJI KDIOKOHCEPBYBaHHS IMMOOIJTI30BaHUX KIIITUH APDKIKIB 6€3 BUKOPHUCTAHHS KPiOIIPOTEKTOPIB
Ta CIEeLiaJIbHOTO KPiOT€HHOTO YCTAaTKyBaHHS. Briepie po3po6yeHO MPOTOKOJIY KPiOKOHCEPBYBAaHHS
iMMOOGii30BaHMX KIIITHH S. cerevisiae i3 BUKOPUCTaHHSIM IOBJIbHOTO IIPOIPaMHOTr0 OXOJIOIKEHHS Ta i3
HEKOHTPOJIbOBAaHVMU IIBUAKOCTSMU OXOJIOJKEHHS IJISIXOM 3aHYPEHHS Y PiAKUNA a30T 3pa3KiB KJIITHH MiCIId
[oIepegHbOI TEPMOIHAYKLI CUHTE3Y Tperasiosu. Briepiie BCTaHOBJIEHO, 110 I1iCJI KPiIOKOHCEPBYBAHHS Ha BiIMiHY
Bif BiIbHUX, B iIMMOOiTi30BaHUX APDKIKOBUX KIIITUHAX 30€piraloThCs BUXiAHI XapaKTepUCTUKU AUXalbHOI
aKTMBHOCTI, B MEHIIIH KiJIbKOCTi yTBOPI0I0TbC AQK Ta BUHMKAIOTH JIeTasbHi YIIKOIKeHHS. TexHonoriyxi
IIOKa3HUKY TaKOX II€PEBUIYIOTh aHAJIOTIYHi TI0Ka3HUKHU BiJIbHUX KJIITHUH. [IpakThyHe 3HaYeHHs: Po3pobsieHui i
arpo60BaHUI MPOTOKOJI KPIOKOHCEPBYBAHHS IPDKIKIB S. cerevisiae, iMMO6i1i30BaHUX B allbTiHATHOMY TeJli, MOXKe
OyTH peKOMEeHI0BaHUH 117151 KPiOKOHCEPBYBAaHHSI IPIKIKiB 6€3 BUKOPUCTAHHS KPiOIIPOTEKTOPIB B HALIiIOHAJIBHUX Ta
BiJOMUMX KOJIEKLisIX i 6aHKax MiKpOOPraHi3MiB, a TAaKOX Jj1s1 30epiraHHs CTapToBUX KyJabTyp. Cdepa BUKOPHUCTaHHSL:

y 6i0TEXHOJIOTIYHUX BUPOOHUIITBAX, Xap4OBil, xJ1i00I1eKapChKiil IPOMUCIIOBOCTI Ta BAHOPOOCTBI.

2. The object of the research is the influence of factors of low-temperature preservation and storage on viability,
structural-functional state and biological properties of free and immobilized in alginate gel yeast S. cerevisiae. The
purpose of the work is to investigate the influence of conservation conditions at low temperatures on the viability
and structural and functional state of yeast Saccharomyces cerevisiae, immobilized in sodium alginate gel.
Methods: microbiological; spectrophotometric; electron paramagnetic resonance; flow cytometry; confocal
microscopy; cryobiological; cryomycroscopy; liquid chromatography; methods of statistical processing of results.
Theoretical and practical results, scientific novelty: The viability of immobilized S. cerevisiae hyaluronium sodium
alginate in the carriers of sodium alginate secretion depends on the cooling rate. Cooling at a rate of 1-5 deg / min
to -40 °C and subsequent immersion of samples in liquid nitrogen can maintain the initial viability of immobilized
yeast without additional protection by cryoprotectants. It has been established that the cryoprotective effect of
solutions of sodium alginate is associated with the formation during the freezing of a highly viscous intercellular
medium, which protects cells from damage by ice crystals and physical and chemical factors associated with
crystalline formation. At the same time, the process of immobilization in alginate gel and further cooling of yeast
cells initiates a moderate generation of AFC, the concentration of which exceeds the control value by 3 times. It
promotes the increase of metabolic activity of yeast cells and activates the reparative processes in them.
Thermoinduction of intracellular synthesis of trehalose by S. serevisiae cells before immobilization significantly
increases their cryostatability and viability after cryopreservation using rapid uncontrolled freezing by direct
immersion of samples in liquid nitrogen, which allowed developing a protocol for cryopreservation of immobilized
yeast cells without the use of cryoprotectants and special cryogenic equipment. Protocols for cryopreservation of
immobilized cells were developed for the first time S. cerevisiae using slow program cooling and uncontrolled
cooling
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