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BIOCATALYSTS ON THE BASIS OF ENZYMATICALLY ACTIVE SUBSTANCES
IMMOBILIZED INSIDE COMPOSITE CARBON-SILICA SUPPORTS

Kovalenko G.A., Perminova L.V.
Institute of catalysis, 630090 Novosibirsk, Russia

Heterogeneous biocatalysts prepared by immobilizing enzymatically active substances, as well as
the multiphase biocatalytical processes provide the basis for innovation activity in traditional processing
industries. For instance, implementation of the heterogeneous biocatalyst with invertase activity into
process of sucrose inversion leads to production of high quality invert syrups, and to usage these sweeteners
for making the special sugar products (cream, soft), thereby broads the assortments of sugar-mills output
goods.

Biocatalysts with invertase and glucose isomerase activities are prepared by immobilization of yeast
autolysates and non-growing bacterial cells of recombinant strain-super producer E.coli, respectively.
Immobilization is carried out by the original method of entrapment of enzymatically active substances
inside composite carbon-silica supports. To do this, biomass is carefully mixed with silica hydrogel, fine-
dispersed carbon material (nanotubes, nanofilaments, onion-like nanocarbon), afterwards dried, pressed and
granulated. Granules of dry solid biocatalysts are put into packed-bed reactor, and continuous downstream
biocatalytical processes are carried out. The conversion of substrate is determined in the outlet of the
reactor.

The activity and operation stability of prepared biocatalysts are studied under conditions which are
identical to that for large-scale processes [1]. The half-life time for the biocatalyst with invertase activity is
equal to ca. 250 h at 50°C and the total productivity is ca.4 ton of invert syrup per 1 kg of biocatalyst. The
half-life time for the biocatalyst with glucose isomerase activity is equal to more than 1200 h at 65°C and
the total productivity is ca. 2 ton of glucose-fructose syrup per 1 kg of biocatalyst.

1. Kovalenko G.A., Perminova L.V., Sapunova L.1. Catalysis in Industry (2010) 2, 2, 179-184.

BUOTEXHOJOT'MYECKHUE ACITEKTHI KOMILUIEKCHOM MEPEPABOTKH JIbHA
MAC/INYHOTI'O
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Yupeowcoenue oopasosanus «benopycckuil 20cy0apcmeeHubiil mexHON02U4eCKUll YHUSepCumemy,
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Jlen macnuunwlii (Linum usitatissimum L.) — npeBHelIee KylnbTypHOE pacTeHHeE, oOiamaroriee
VHUKAJTBHBIMU CBOMCTBaMH, Onaromapsi KOTOPHIM SIBIISIETCS HE3aMEHUMBIM COBPEMEHHBIM CBHIPhEM psizia
oTpacield MPOMBIIIIEHHOCTH. XUMHUYECKHI COCTaB JHHSHOTO CEMEHH 00YCIOBIUBAET €r0 IEHHOCTh KaK
JIUETUYECKOTO MPOAYKTA.

VYHUKaIbHOCTh JIBHSHOTO Macjia 3aKjIuaeTcsi B BBICOKOM COAEP)KAHUU TOJMHEHACBHIIICHHON
OL.-JIMHOJICHOBOM KHCJIOTBI OTHOCHUTEJIBHO BCEX JPYTUX PACTUTENBHBIX Macell U HU3KOM COACp>KaHUU
HEKeNaTeIbHBIX ISl HOTPeOIeHHs B COCTAaBE MUIIEBOT0 PAllMOHA HACKHIIIEHHBIX JKUPHBIX KUCIIOT.

JIpHSTHOE CeMsl — O/IMH U3 0OTaTeHIITNX HCTOYHUKOB JIUTHAHOB, OTHOCSIIIUXCS K KJIACCY (PUTOICTPOTEHOB.
VYnenbHOE cofepKaHie OCHOBHOTO JIMTHaHA — cekonzonapuiupesnnona aurnukosuaa (CAIN) B obomoukax
CEeMSH JIbHAa MacIMYHOTO gocTHraeT — 1,5% oT Macchl ceMsH.

Ha xadenpe Ouorexnonorun u Omoskonoruu benopycckoro rocynapcTBEHHOrO TEXHOJIOTHYECKOTO
YHUBEPCUTETA pa3padboTaHa TEXHOJIOTHs KOMIIEKCHOU TIepepaboTKH CeMsIH JIbHA ¢ TIOTy4YeHHeM (ppakiuu
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000J104eK CeMsiH, KOTOpbIE MpeaiaraeTcs MCIOiIb30BaTh B KaU€CTBE KOPPEKTOpa C aHTHOKCUAAHTHBIMHU
U HIPOTUBOOITYXOJICBBIMU CBOfICTBaMI/I; 0663)I(I/IpeHHBIX CGMSIILOHCfI AJId IPOU3BOACTBA JIBHAHBIX Kalll,
ABIISIOLIUXCS AUETUYECKUM ITPOAYKTOM; @ TAaK)Ke CTAOMIM3UPOBAHHOTO JILHSIHOIO Macia.

Heo0xonumMocTh NpOM3BOACTBA TaKMX MPOAYKTOB OOYCJIOBJIEHAa TE€M, YTO B CBS3M C aBapueil Ha
YepHoObutbckoit ADC, 00IBIINM KOTUYECTBOM MPEATPHUITHI XUMAYECKOTO PO IS, a TAKIKE XUMU3ZAITUEH
CeNbCKOTO Xo3siicTBa B PecmybOnmke benapych co3manach ClOXKHas HKOJOrHMYecKas 00CTaHOBKA,
BCJIEJICTBHE KOTOPOiIl BO3pocia 3a00eBaeMOCTh HACEIEHUSI OHKOJIOTUYECKUMHU, CEPIEYHO-COCYTUCTBIMH,
BOCHAJIUTCIIbHBIMU U APYI'UMH IIATOJIOTUSAMU. B cBsi3u ¢ stum O4YCBH/HA HGO6XOI[I/IMOCTB pa3pa60TKI/1
W CO3/MaHMs HOBBIX 3(PPEKTUBHBIX JIEYCOHO-TTPOPMIAKTHUECKUX CPEJICTB HAa OCHOBE OTEUECTBEHHOTO
PaCTUTCIILHOT'O ChIPbA.

BIOTECHNOLOGICAL ASPECTS OF COMPLEX PROCESSING OF FLAX

Feskova E.V, Leont’ev V.N,, Flyurik E.A.
Educational Establishment “Belarusian State Technological University,
220006 Minsk, ul. Sverdlov, 13a

Oilseed flax (Linum usitatissimum L.) - the oldest cultivated plant, which has unique properties which
is an indispensable modern raw number of industries. The chemical composition of flaxseed makes it
valuable as a dietary product.

The uniqueness of linseed oil is the high content of polyunsaturated o-linolenic acid relative to all other
vegetable oils and low in undesirable consumption of dietary saturated fatty acids.

Flax seed - one of the richest sources of lignans, a phytoestrogen belonging to the class. The specific
content of the main lignan - sekoizolaritsirezinola diglikozida (SDG) in the shells of flax seed reaches -
1.5% by weight of the seeds.

At the Department of Biotechnology and bioecology Belarusian State Technological University,
developed the technology of complex processing of flax seeds to produce fractions of shells of seeds, which
are encouraged to use as a corrector with antioxidant and anticancer properties, defatted flax cotyledon for
production of cereals, is a dietary product, as well as stabilized flaxseed oil.

The need for such products due to the fact that, in connection with the accident at the Chernobyl nuclear
power plant, a large number of enterprises of the chemical profile, as well chemicalization Agriculture
in the Republic of Belarus has created environmental problems, by which the increased morbidity of the
population cancer, cardiovascular, inflammation and other pathologies . In connection with this obvious
need to develop and create new and effective health-care facilities based on domestic plant materials.
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