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Immobilization of alcalase on chitosan beads
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ABSTRACT

Chitosan gels in the form of beads were prepared from chitosan flakes and powders (60
mesh) by neutralization and crosslinking methods. Chitiosan beads prepared by neutralization
method from chitosan flakes had spherical shape and flexible characteristics. For chitosan beads
prepared by neutralization method from chitosan powders, the flat shape and fragile characteristics
were obtained. For preparation of chitosan beads by crosslinking method, the results showed that the
ratio of glyoxal hydrate to tetrasodium pyrophosphate crosslinking agents influenced the
characteristics of chitosan beads obtained from chitosan flakes but this was not the case when
chitosan beads were prepared from chitosan powders. However, chitosan beads prepared from both
chitosan flakes and powders by using crosslinking method were so fragile and inflexible. Therefore
chitosan gel beads prepared by neutralization method from chitosan flakes were suitable supports for
immobilizing alcalase. The immobilized alcalase by covalent binding method exhibited higher activity
than that prepared by physical adsorption method. The optimal incubating time during covalent

binding immobilization was 3 hours.
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Figure 1 Characteristics of chitosan beads prepared by neutralization method from (a) chitosan flakes

and (b) chitosan powders (60 mesh).
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Figure 2 Characteristics of chitosan beads prepared by crosslinking method from chitosan flakes

using the ratio of glyoxal hydrate to tetrasodium pyrophosphate as following; (a) 1:1, (b)

1:10, (c) 1:15 and (d) 1:30.
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Figure 3 Effect of glyoxal hydrate and tetrasodium pyrophosphate ratios on characteristics of chitosan

beads prepared by crosslinking method from chitosan powders (60 mesh) using the ratio of
glyoxal hydrate to tetrasadium pyrophosphate as following; (a) 1:1, (b) 1:10, (c) 1:15 and (d)
1:30.
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Figure 4 Effect of incubating time during enzyme immobilization on the activity of immobilized

alcalase. Comparision of physical adsorption and covalent binding immobilization method.
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