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PHYSICAL AND CHEMICAL STUDY OF THE STRUCTURE AND ACTIVITY
OF BIOPOLYMER MATRICES BASED ON A COMPLEX OF REDOX ENZYMES
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Aunnomayus. B pabore mpeacTaBieHbl SKCIEPUMEHTAIbHbIE PE3yJbTaThl 10 3 dexTuBHOMY
croco0y TNpUMEHEHUS KOMIUIEKCA OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX (EPMEHTOB KJlacca
okcunopenykras: rmokookcuaazel (K@ 1.1.3.4) u mepokcumaser (KO 1.11.1.7). IlpuBenenst
JUTEpaTypHbIE  JaHHbIC, IOATBEPXKJAIOIIUE  YBEJIWYEHHE  IOTEHLMANa  OKHCIUTENIBHO-
BOCCTAaHOBMTEJIbHOM pEaKUMM NpPU JONOJHUTEIBHOM BBEICHMM NEPOKCHAA3bl, pazjararouiei
MEPOKCHU] BOJIOPOJIa B XO/I€ PEaKIMU, UCIIOJIb3YEMON MPHU MOJYyYEeHUH OMOTOIUIMBHBIX AJIEMEHTOB.
Kommuiekc ¢epMeHTOB ObUl BKJIIOYEH B IOJUMEpPHBbIE MAaTpHIbl MOJIMBUHWINHUPPOIUIOHA U
alleTUIILEIUTIONO03bl, 00Jaatone OOJIbIIUM KOJUYEeCTBOM (YHKUMOHAJIBHBIX TPYI, TaKUX Kak
aMHJIHbIE, TUAPOKCHIIbHbIE, KapOOKCUIIbHBIE, CIOCOOHBIE 00pa30BBIBaTh IPOYHBIE KOBAJIEHTHBIE
CBSI3U C (pepMEHTaMHU, a TaK)Ke BBICOKON COpOIMOHHON €MKOCThIO K OenkaMm. B pabore mpuBeneHa
CpaBHUTENbHAsI XapaKTEPUCTHKA aKTUBHOCTEH OnomonmmepHbIx koMmiuiekcoB. [lannbie UK-Dypoe
CIEKTPOCKONMK  JIOKa3bIBalOT ~ 0Opa3oBaHWME  MPOYHBIX  KOBAJEHTHBIX  CBS3€H  Mexay
(GYHKIMOHAJIBHBIMU TpyNnaMu (PepMEHTOB U IPUMEHSIEMON MaTpULIEH.

Abstract. The paper presents experimental results on an effective method of using a complex
of redox enzymes of the oxidoreductase class: glucooxidase (CF 1.1.3.4) and peroxidase
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(CF 1.11.1.7). Literature data confirming an increase in the potential of the redox reaction with the
additional introduction of peroxidase, which decomposes hydrogen peroxide during the reaction
used in the production of biofuel elements, are presented. The enzyme complex was included in
polymer matrices of polyvinylpyrrolidone and acetylcellulose, which have a large number of
functional groups, such as amide, hydroxyl, and carboxyl, capable of forming strong covalent bonds
with enzymes, as well as a high sorption capacity to proteins. The paper presents a comparative
characteristic of the activities of biopolymer complexes. The data of the Fourier-IR spectroscopy
prove the formation of strong covalent bonds between the functional groups of enzymes and the
matrix used.

Kniouesvie cnosa: OKUCINTENEHO-BOCCTAHOBHUTENIbHbIE (EPMEHTHI, MOJIMMEpHAs MaTpHIIa,
HNK-®Dypre ciekTpockonus, OMOIPOBOAIINE MAaTEPHATIBI.

Keywords: redox enzymes, polymer matrix, Fourier-IR spectroscopy, bio-conducting
materials.

Beeoenue

Co3nanue BBICOKOA((EKTUBHBIX U CTAOMIBHBIX (PEPMEHTHBIX CHUCTEM SBISETCS OJHUM W3
IJIABHBIX HAIPaBICHUH COBPEMEHHOW OMOTEXHOJIOTMH, OCHOBAHHOW HA KaTaju3e ¢ MPUMEHEHHEM
OouonpoBomAmMX MarepuasioB. K Takum MaTepuanaM OTHOCSTCS CHUHTETHYECKHE IOJIMMEPHBIE
MaTepuaisl. Takue MarepHuaisl IOIy4YaroT IyTeM XMMHYECKOM MOJIMMEpPU3alui ¢ UCIIOIb30BaHUEM
pa3nuuHbIX MOHOMEpoB. Kak cBoero poma BaKHBIH HOCUTENb, CHUHTETUYECKUE IOJIMMEPHBIC
MaTrepuabl MPOSABIIOT MPEUMYILIECTBA XOPOLIEH MEXaHUYECKOW JKECTKOCTH, BBICOKOW YIEIbHOU
IIOBEPXHOCTH, JIETKO MEHSIOT CBOM IOBEPXHOCTHBIE XapaKTEPUCTHMKUM M MX TMOTEHLUAN Ul
IPUBEJCHNS KOHKPETHOW  (YHKUMOHAJIbHOM TIpymmbl B  COOTBETCTBHE C  peaJbHBIMU
norpeOHOCcTsIMU. Takum 00pa3oM, OHM OBUIM IIMPOKO MCCIEIOBAHBI WM HCIHOJIB30BAHBI IS
ummoOmm3anun  gepmentoB. Hocurenwn, KOTOpple MMEIOT OOJBIIYIO IUIONMIA/b MOBEPXHOCTH,
BCEI/la OMOTAl0T MPOBECTH YCHELIHY0 uMMoOuIu3anuio Gpepmenta. Hanpumep, Makponopucrsie
nonuakpuwiamMuansle  (PAM) Mukpocdepsl, umerone OOJbIIYH IUIONA[b MOBEPXHOCTH,
CUHTE3UPOBaIIM MeToZIoM Lei u Jiang ¢ moMOIsI0 0OpaTHOM CYCIIEH3MOHHOM momumepu3anuu [1].

Bxirouenne ¢epMeHTa B OpPraHWYecKyl0 WJIM HEOPraHWYECKyH Kallcyily, KoTopas
npezcTaBisieT codoi moaynpoHunaemyto Mmemopany (Pucynok 1).

IIpu wummoOMIM3anM (EPMEHTOB C IOMOILBIO KOBAJEHTHOIO CBSI3BIBAHHMS MOJIEKYIa
(epMeHTa KOBAJIEHTHO CBSA3BIBAETCS C HEPACTBOPUMBIM HoiaumepoM. [loarmep MoxxeT ObITH B BUJIE
nopomka win B (opme 1uieHkH. VMHorma monekysasl (epMEeHTa COEQUHSIOTCS KOBaJECHTHBIMU
CBA3SIMH JIpyI C JpPYyroM WIH C KaKMM-TMOO HWHEpTHBIM O€lKOM; TpU 3TOM oOpasyercs
HEpacTBOPHUMBIi, HO aKTUBHBIN MoMMepHBIN pepmeHT (PucyHok 2).

HeoOxoqumo oOTMETUTh, YTO HMMOOWJIM3ALMIO CIEAYET MPOBOJUTH € OOpa3oBaHUEM
XUMHUYECKON CBS3M B MATKHUX YCIIOBHUSX, MOTOMY 4YTO WHTEHCHBHBIE YCIOBUS PEaKIMU MOTYT
paspylIuTh AaKTUBHYI KoHpopmauuio ¢epmeHTa. ABTOpbl paboT [2] cHHTE3UpoBaIM psif
ME30MOPUCTBIX U TUAPOPHUIBHBIX OMCEpHBIX HOCHUTENEH, CONIEpXKalluX AMOKCHAHbIE Ipymnmbl. Mx
MPUMEHSUIN 11 MMMOOUIIM3allMU TIIIOKOAMUIIa3bl MyTeM 00pa30BaHUs KOBAJEHTHOM CBSI3U MEXIY
SNOKCUJIHBIMM ~ TpynmaMu U (QepMeHTaMHu. YaeiabHas  aKTHBHOCTh  jgocturana  86%,
MMMOOMJIN30BaHHbBIE TJIIOKOAMMUJIA3bl TOKA3ajid JIyYlIyl0 CTa0WJIBHOCTb M MHOTOpPa3oBOCTH B
UCTOJb30BaHUM, Y