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2 2f: Chitosan® 2 ionotropic gelg TS ¥ amyloglucosidase (exo-a-1,4 glucanase)
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Abstract : Amyloglucosidase (exo-a-1,4 glucanase) (AMG) was immobilized on ionotropic
gel of chitosan (deacetylated chitin) by coupling reaction with glutaraldehyde, The diameter
of the enzyme-immobilized chitosan beads was about 1.0-1.lmm and bead hardness was
comparatively high. The efficiency of enzyme immobilization by concentration and crosslinking
time of glutaraldehyde was determined by Lowry method and the storage stability of immobilized
enzyme was excellent. The immobilization of AMG was investigated by SEM. The activities
of immobilized AMG were investigated by changing pH and temperatures. The stability
of enzyme activity and storage, iterative and continuous usage were also estimated in batch
and column reactor. Michaelis constants of pure and immobilized enzyme were 0.074 and
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0.079, respectively and they showed that the activity of immobilized enzyme was good.

The stability of immobilized AMG slightly decreased after four times usages but maintained

high activity for more usages. In continuous system, column reactor showed high activity

when flow rate was 14 ml/hr. From the experimental results, it was concluded that the

effects of concentration of substrate and column length of column reactor

In activities

of immobilized enzyme were greater than those of concentration boundary layer formed

between beads and substrate that was a weak point of column reactor.
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Fig. 1. Titration curve of chitosan sample dissolved
in HCI with NaOH solution.
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Fig. 2. Scanning electron micrograph of chitosan bead
surface(A) and enzyme immobilized bead
surface(B).
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Fig. 3. The storage stability of immobilized amylo-
glucosidase for a month,
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Scheme 1. Immobilization of amyloglucosidase on chitosan bead
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Fig. 4. Column reactor for measurement of enzyme
activity (1 : Starch solution, 2 : Immobilized
beads, 3 : Incubator, 4 : Pump, 5: Product
reservoir).
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Fig. 5. Influence of glutaraldehyde (GAH) concentration
and crosslinking time on enzyme immobilization
at pH7, 25T, measured by Lowry method.
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Fig. 8. Lineweaver-Burk plots for pure(at pH4.5)
and immobilized amyloglucosidase(at pH3.5)
assayed in a batch reactor at 25C.
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