O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0406U002236
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 01-06-2006

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Konpakosa JlrogpMuna BosogumupiBHa

2. Kondakova Ludmila Volodymyrivna
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HayKoBOi cneniaabHOCTI: 01.04.18

Ha3Ba HayKoOBOi CIeNiaJIbHOCTI: Pizuka i ximis nosepxHi

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 23-05-2006

CneniasipbHICTB 3a OCBITOIO:

Micue po6oTH 3400yBayva: Incrutyt ximii noepxHi im. O.0. Uyiika HAH Ykpaiuu

Kog, 3a €IPIIOY: 03291669

Micue3Haxoa>KeHHs: 03164, Kuis, Bys. ['enepana Haymoga, 17

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi Cleliajai30BaHOI BYEHOI pazu): [l 26.210.01
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: [HcTHTYT XiMii moBepxHi im. O.0. Uyiika HAH Ykpainu
Kopg 3a €IPIIOY: 03291669

Micue3HaxoaKeHHS: Bys.I'eHepasna HaymoBa, 17, M. KuiB, KuiBceka 06:1., 03164, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [HcTUTyT XiMii moBepxHi im. O.0. Uyiika HAH Ykpainu
Kog, 3a €IPIIOY: 03291669

Micue3Haxoa KeHHs: 03164, Kuis, Bys. [enepana Haymosa, 17

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX pPyOpHK: 31.15.35

Tema gucepranii:
1. IMMo06inizoBaHa Ha KpEMHE3EMaX rajlakKToO300KCHUga3a: OA€P>KaHH, BJ'IaCTI/IBOCTi, 3aCTOCYBaHHAI

2. Galactose oxidase immobilized on silica: preparation, properties, application.

Pedepar:

1. Inceprariiiny po60Ty IIPUCBSYE€HO PO3POOLi METOIMK O P>KaHHS aKTUBHUX i CTabibHYX ITpenaparis
rajlakTO300KCHU1a3H, iMMOOii30BaHOI Ha BUXiTHOMY KpeMHe3eMi Ta aMiHOOpraHoKpeMHe3eMax, aKTUBOBaHUX 2,4
TOJ1yiJIEHiii3011aHaTOM, XJIOPUCTUM LIiaHYPOM Ta 2,4 rajlakTOreKCoIianbI03010, i BUBYEHHIO BIACTUBOCTEN
reTepOreHHNX KaTaji3aTopiB 3 METOI0 BUKOPUCTAHHS JIJI aHAJIi3y FaJIaKTO30BMIiCHUX BYIyIeBOiB. OOrpyHTOBaHO
CIIOCi0 oflep>KaHHS aKTUBHUX i CTabiIbHUX IperapariB raJakTo300KCUa31, aicoOpOOBaHOi Ha BUXiTHOMY
KpemHe3eMi. [Ipy eBHUX CHiBBiIHOMIEHHSIX (PEPMEHTY i HOCis Oflep>KaHi TaKuM METOJOM IIpernapaTu MaloTh
aKTUBHICTB, sIKa CYTTeBO (~ y 20 pasiB)nepeBulye akTUBHICTb HATUBHOTO 0i0KaTasizaTopy. 3allpONIOHOBAHO
OHOCTaiHMI CI10CiO Ofiep>KaHHsI IIPenapariB rajJlakTO300KCHU1a3H, KOBaJIEHTHO 3B'SI3aHUX Yepe3 aMiHOrpynu
NIOBEPXHIi 33 PaXyHOK NPOAYKTY PEPMEHTATUBHOIO OKMCHEHHS IaJIakTO3! (2,4-TajJlakToreKcopianpao3u). OnepskaHi
LJMM CIIOCOOOM IpenapaTy MaloTh aKTUBHICTb Oi/IbII BUCOKY Y IIOPiBHSHHI i3 (pEpPMEHTOM, 3aKpillJIEHUM Ha
AKTMBOBAHMX KPEMHE3E€MHUX MAaTPULISIX. BU3HaUeHO oNTUMasbHi KOHLEHTpalii e(peKTopiB, IPU SIKUX

iMMOOGii3oBaHM Ta pO3UNHHUI (PEepPMEHT MAlOTh MaKCUMaJIbHY aKTHUBHICTb i cTabisnbHicTh. [Ioka3aHo, 10



MaKCHUMaJlbHa aKTUBHICTbh FETEPOrE€HHOr0 6ioKaTasi3aTopa CIOCTEPIraeThCsl MpY HeNEPEPBHOMY ITPOKAvyBaHHi
yepes [IPOTOYHUI peakTop 6ydepHoro po3uuny, mo mictuts CuCl2 i Na-EJITA, i iMIyJIbCHOMY BBEJI€HHI PO3YUHY
cy6cTpary, B sIKUi gonaHo ¢peppiuiaHiz Kasito. Po3po6seHo NpOTOYHO-IHXKEKLiIHY CUCTeMY, 10 BKJIIOYa€ PEAKTOP
3 iIMMOO01J1i30BaHOIO rajIakTO300KCHIa3010 Ta IPOTOYHUM esleKTpo, Kiapka, njis aHasizy cyoCcTpaTiB (pepMEHTYy.
[TokazaHO MOSKJIMBICTh BUKOPUCTAHHS iMMOOGiJi30BaHOI raslakTO300KCUAA3H IJ1s1 BUBHAYEHHS raJlaKTO30BMICHUX
BYIJIEBO[IiB B CKJIQHUX CyMilllaX (MOJIOYHUX ITPOAYKTAaX AUTSIYOTO XapuyBaHHs i IPOLYKTaxX LIyKPOBOIO
BMPOOHUIITBA) Ta B TOHKOMY OpraHiuHOMY CHHTe3i (0fep>KaHHS IJIiLlepMHOBOro anbpgeriny). Kiouosi ciosa:
rajJlakTO300KCHa3a, KpEMHE3EM, aMiHOOPraHOKpEMHE3EM, iIMMOOiTi3allis, reTeporeHHUI 6iokartanisaTop,

raJlakTO30BMiCHIi ByIrJ1eBOAM, €J1€eKTpo, Knapka, IpOTO4YHO iHXKeKIiliHa CuCTeMa.

2. The present work was intended to analyze the experience acquired in developing of preparation methods of
samples of galactose oxidase from Fusarium graminearum, immobilized on the parent and modified silica matrices.
Adsorption of galactose oxidase on silicas is proceeding moderately fast and we can not remove enzyme
completely with a buffer solutions with pH 4.5 and 8.2. It was observed that at the definite ratios of the enzyme and
carrier an activity of the immobilized preparations can lay over an activity of the solutions of the native biocatalyst.
Covalent immobilization of galactose oxidase was carried out on the aminopropylsilicas activated with tolylene 2,4
diisocyanate and cyanuric chloride. In the both cases the sufficiently stable preparations are formed and their
activity was held constant for some months. Covalent attachment of the biocatalyst with the carrier surface takes
place at the adsorption galactose oxidase on amine-containing silica matrices from solutions including enzyme
and galactose. Preparation activity is conserved during two months in the conditions of flow-reaction. In the
absence of galactose the enzyme desorption takes place at a washing with 0.05 M phosphate buffer (pH=7.0). It is
anticipated that when a solution contains galactose oxidase and its substrate, a peculiar process of
autoimmobilization of the enzyme on the aminoorganosilicas surface takes place. In this solution, under the action
of a biocatalyst galactose is transformed into 2,4-galactohexodialdose that serves as a crosslinking agent and
provides bonding of the enzyme with the amino-containing silica matrix surface. When using galactose oxidase
from Fusarium graminearum this method enables one to produce immobilized preparations with an activity of up
to 90 units per 1 g of a carrier. Such preparations were successfully applied for analytical determination of
galactose-containing carbohydrates (galactose, lactose, raffinose) in complex mixtures (the linear region for
analysis: 0.1-2.0 mmol /L for raffinose, 2-20mmol /L for galactose, 5 100 mmol /L for lactose). Keywords: galactose
oxidase, silica, aminoorganosilica, immobilization, heterogeneous biocatalyst, galactose-containing carbohydrates,
Clark oxygen electrode, flow-type reactor.
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