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2. The investigation of interphase interactions in the system water-cells-protein-silica by the methods of H NMR
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Pedepar:

1. Incepraliito NpUCBSIYEHO JOCIIIKEHHIO OCHOBHUX (Pi3MKO-XiMIUHMX 3aKOHOMIpDHOCTE! i BUBHAYEHHIO [TapaMeTpiB
Mik(a3HMX B3aEMOZi1 y cCUCTEeMaX, 10 MICTSATh BOJLY, KMBI KIIITUHU, MOJIEKYJIY OiIKy Ta BUCOKOIMCIIEPCHUN
KpemHe3eM, meTozoM 1H SIMP cniekTpockortii i3 3acTOCYyBaHHSIM METOIUKU BUMOPOXKYBaHHS pinkoi ¢pazu. Ha
MOJIEJIbHMX CUCTEMAX IT0Ka3aHo, o MeTtoh 1H SIMP cniekrpockornii B ToeJHaHHi 3 METOIMKOIO BUMOPO>KYBaHHS
pigxoi a3y fo3BoJIsIE BUMIPIOBATH XapaKTEPUCTHKY MIAPIB 3B'SI3aHOI BOJY i €HEPTilo MiXK(A3HUX B3aEMOLIN y
6araTOKOMIIOHEHTHUX CUCTEMAX, IO MiCTSITh KUBi KJIiTUHU. Ha OCHOBI 3a/1€5KHOCTI BemmanHU Mixkda3Hoi eHeprii
BiJ], KOHLIEHTPALlil 30BHIKJIITUHHOI BOAY BU3HAYEHO BEJIMYUHY MIKKJIITUHHOI B3aeMOJIii y KIITUHHIN Maci
[IPECOBAHUX IPDKIKIB. Y KIITMHHIN Cycliensii 3apeecTpoBaHO (a30BUM NePEXif TUITY 3071b — TeJlb IIPU KOHLIEHTpallii
kit CIP = 10-12 % (mac.). [In151 BifTHOCHO MaMX KOHLEHTPaLliil KJIITUHHOI KyJIbTYpU B CyCIE€H3ii, IpU SIKUX Y

PO34MHi He yTBOPIOIOTHCS IeJIeNoiOHI KIIITUHHI CTPYKTYypU, BUBHAUYEHI PafiiajibHi 3aJ1eXKHOCTI cuil aaresii Bix



BiJICTaHi O MOBEPXHI KJIITUH. BUSIBJI€HO, 10 IUCIIEPCHUY KPEMHE3EM BUKJIMKAE 3HAYHE 3MEHIIEHHS KOHLIEHTPALLil
3B'13aHOi BOIM B CUCTEMI KJIITHHU - BoJa. MakcumasbHe 3MeHIIeHHs MixkdasHoi eHeprii cranoButs 130 Ik /T. Ll
BEJIMYMHA BU3HAYa€ MaKCHMMaJIbHY €EHEPTilo B3aeMOJIii KIIITUH 3 ITIOBEPXHEIO YaCTUHOK KPEMHE3EMY. Y
KOHLIEHTPOBAHUX KJIITUHHUX CYCIIE€H3isIX KJIITUHM i YaCTUHKU KPEMHE3E€MY MOXYTb YTBOPIOBATY KOMILJIEKCHI
KOJIOiZIHI CUCTEMH, B SIKMX BEJIMUMHA gS y 2 pa3y HIKYA, HiX y 6iHapHil cucTtemi. [TokasaHo, 10 0COGIUBICTIO
ancopOLiftHOro mapy Bogu Ha MeXi po3ziny ¢as 3 yacTMHKaMU KpeMHe3eMy e ii cs1abka acouifioBaHiCTh, IOPiBHSIHO
3 00'eMHOI0 BOJ010. JIOCIiIPKEHO BILJIMB BUCOKOAMCIIEPCHOIO KpeMHe3eMy Ha (a3oBy piBHOBAry y BOAHUX
CYCIIEH3IsIX, 10 MICTSTb KJIiTUHY i 6in10K. KoHLLeHTpaliliHi 3a1exHoCcTi Mixkdas3Hoi eHeprii cBizyaTs npo Te, 1o icHye
[IeBHA KpUTHYHA KOHIIEHTpallisi KpeMHe3eMy, IIPH SIKill BiiOyBa€eThCs pyHHYBaHHS reJlenoflioHoi a3y KIiTUHY -
6i710K (32 yyacTio MOJIEKYJ BOAY) i GOpMyBaHHS HOBOI a3y KJIIiTHHU - 6iJIOK - KpeMHEe3eM - BOJa. 3a BEJIMYUHOIO
XiMiYHOrO 3CyBY IIPOTOHIB Y MOJIEKYJIAX 3B'43aHOI BOAM IPOBELEHO OLIHKY CTPYKTYPU BHYTPIIHbOKJIITUHHOI BOIU
ILJIS1 OPDKIDKIB 3 Pi3HUM CTyleHeM gerigparanii. [IopiBHSIHHS pe3yJbTaTiB, Ogep>KaHUX AJ1s1 KJITUH i 17151 4aCTKOBO
rinpo¢006i30BaHNX KPEMHE3€eMiB, CBIIYMTb [IPO iCHYBaHHS 100613y riipodOOHUX [iTISTHOK IIOBEPXHI 0COOINBOTO

CTaHy BOJM, CJ1a0KO acolilloBaHOi BOAHEBHMMU 3B'SI3KaMU.

2. This thesis is devoted to the investigation of basic physic-chemical regularities and the determination of
interphase interaction parameters in systems containing water, live cells, protein molecules and high disperse
silica by the method of H NMR with the application of the liquid phase freezing technique. It was shown for model
systems that the H NMR spectroscopy method combined with the liquid phase freezing technique allows the
measuring characteristics of bound water layers and the interphase interaction energy in multicomponent systems
containing live cells. In terms of the interphase energy value dependence on the concentration of extracellular
water the energy of intercellular interaction in the cell mass of pressed yeast was determined. In cell suspension
the phase transition of sol-gel type was registered for the cell mass concentration equal to 10-12 % mass. For
relatively low concentrations of cell culture in suspension when gel-like cell structures is not formed in solution,
the radial dependencies of adhesion powers on the distance to cell surface were determined. Disperse silica was
found to cause a strong decrease in bound water concentration in the cells-water system. The maximal decrease
in interface energy was equal to 130 J /g. This value determines the maximal energy of cell interaction with the
surface of silica particles. In concentrated cell suspensions cells and silica particles can form complex colloidal
systems with the value of gS 2 times lower than that in the binary system. It was shown that the peculiarity of
adsorbed water layer at the water-silica interface is a weak association of adsorbed molecules in comparison with
bulk water. The influence of high disperse silica onto phase equilibrium in water suspensions containing cells and
protein was studied. Concentration dependencies of interphase energy show that there is certain critical
concentration of silica at which the destruction of gel-like phase cells-protein (with taking part water molecules)
and the formation of newphase cells-protein-silica-water are going. For yeast with different dehydration degree
the structure of intracellular water was accessed in terms of the chemical shift of protons in bound water
molecules. In terms of data obtained for cells and partially hydrofobized silicas one can suppose particular state of
water that is weakly associated with hydrogen bonds exists near hydrophobic loci on the surface.
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