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IMMOBILIZED ENZYME

B oawniti pobomi onucani ocnosHi gidomocmi npo iMmo06inizoeawni pepmenmu, a
MAaKodic 6KA3aHi OCHOBHI munu ix oopmysanns. Takooc 6 cmammi nooano nepesazu
IMMOOILNI308aHUX (hepMenmis HAO 36UYAUHUMU MA chepu iX 3aCmMOCYBaAHHSL.

Knwuoei cnosa: ivmobinizoeani ¢epmenmu, aocopoyisn, mexHono2ii

iMmobinizayii hepmenmis.

This paper describes basic information about immobilized enzymes, as well as
the basic types of their formation. The article also presents the advantages of
immobilized enzymes over conventional enzymes and their scope.

Keywords: immobilized enzymes, adsorption, enzyme immobilization
technologies.
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An immobilized enzyme is an enzyme attached to an inert, insoluble material —
such as calcium alginate. This can provide increased resistance to changes in
conditions such as pH or temperature. It also lets enzymes be held in place
throughout the reaction, following which they are easily separated from the products
and may be used again — a far more efficient process and so is widely used in industry
for enzyme catalysed reactions.[1]

Adsorption-based enzyme immobilization was among the first enzyme
immobilization methods. One of the first immobilized enzymes prepared by
adsorption was reported by Nillson and Griffin in 1916, when it was shown that
invertase physically adsorbed by charcoal was still catalytically active. The first
industrially used immobilized enzyme was prepared by adsorption of amino acid
acylase on DEAE-cellulose.

The intrinsic advantages of adsorptive enzyme- immobilization methods:

. reversibility, which enables not only the purification of proteins but also
the reuse of the carriers;

. simplicity, which enables enzyme immobilization under mild conditions;

. possible high retention of activity because there is no chemical
modification, in contrast with covalent enzyme immobilization.

In general, however, the immobilized enzymes prepared by adsorption tend to
leak from the carriers, owing to the relatively weak interaction between the enzyme
and the carrier, which can be destroyed by desorption forces such as high ionic
strength, pH, etc. Occasionally the enzymes can be strongly adsorbed on suitable
carriers or the adsorption is stable enough under the application conditions [2].

Problem of use immobilized enzyms is that there is no ideal or universal
immobilization technique, and there is no ideal or universal carrier apparent that the
method of attachment and the earlier must be chosen by the dictates of the
application, the enzyme, and the use [3].

Exist combinations of two or more of the bonding techniques, they may be
classified as five different approaches to immobilization. These immobilization
techniques are as follows:
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1 the crosslinking of enzyme to enzyme without the benefit of carrier;

2 crosslinking of enzymes within carriers or on the surface of carriers;

3. covalent attachment to carriers;

4 adsorption on or in carriers;

5 encapsulation or entrapment.

In fact, it is rather obvious that during the process of crosslinking within the
carrier, some adsorption to the surface of the carrier occurs. During the covalent
coupling to carriers, it is probable that some of the enzyme is adsorbed on the carrier
surface and in addition, some crosslinking may occur between the enzyme molecules.
To carry this further, it is possible that during adsorption immobilization, not only
crosslinking between molecules may occur, but also some covalent bonds may be
established at the surface of some carriers and between the enzyme molecules.
Encapsulation and entrapment may involve not only physical and chemical
adsorption, but aso crosslinking and covalent attachment to the surfaces. When we
describe a particular bonding technique during the course of our discussions, we
merely imply that the proposed attachment is predominately of one type of bonding
[3].

Widely used application of the immobilization approach together with enzymes
has been the enzymatic reactions on immobilized substrates. This approach facilitates
the analysis of enzyme activities and mimics the performance of enzymes on e.g. cell
walls [4].

Immobilized enzymes find applications in a wide array of fields, including
food and textile industries, medicine, biodiesel production and other industrial
sectors. Treatment of several diseases and bioremediation programs to remove toxic
pollutants from the environment has also been undertaken using this technique. The
potential of multienzyme immobilized systems as a tool to catalyze multistep
reactions are the present focus of the scientific community to ensure better industrial
yields [5].
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MMOJOJIAHHS ICUXOJIOTTYHUX BAP’EPIB 1111 YAC BUBYEHHS
IHO3EMHOI MOBH

[IIo6 miaroTyBaTH BHeBHEHUX (haxiBIlIB HA CbOTOJHI BiJl BUKJIA/Ia4yiB BHIIUX
HaBYAJIBHUX 3aKJIaJ(iB BUMArarOTh MiIBUIIECHHS SKOCTI BUBYCHHS Ta BUKJIQIaHHS MOB.
Ane mpobiiemMa B TOMY, IO CTYyJACHTH OTPUMYIOUM 3HAYHUUA OOCSIT MOBJICHHEBHUX
3HaHb, HE 3aBXKJIU OMAHOBYIOTh 1HIIIOMOBHE MOBJICHHS, HE MOXXYTh BUTbHO YHTATH 1
pPO3YMITH yCHI Ta TIMCbMOBI TMOBiIOMJICHHS. be3 omaHnyBaHHS HaBUYKHU
KOMYHIKaTUBHOI KOMIIETEHLIi K ayJilOBaHHS 1 TOBOPIHHA YCKJIAQJHIOETHCA
MOBHOIIIHHA MalOyTHs mpodeciiiHa MisUTbHICTh. Y CHINIHICTh HABYAHHS 3aJICKUTh HE
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