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Basic studies of enzyme immobilization into chitosan-alginate core-shell capsules
Ryosuke MAEDA and Rina SAKAI”

Abstract

The final goal of this study is preparation of Core-shell type capsules and it was applied to enzyme
immobilization. The core and shell are comprised of chitosan and alginate, respectively. The elution behavior of
the model protein in the core was improved by increasing the numbers of the layer of the shell, but it is not
essential solution of the problem. It is interesting that the leak of alcohol dehydrogenase which was an enzyme to
practical use was largely restrained when calcium chloride which was alginate cross-linker was changed to barium
chloride. When we used a barium ion as alginate cross-linker, a leakage rate of ADH in the core was about 20%
and which decreased to about half in case of the calcium ion. Then kinetic studies of enzymatic reaction of free
ADH were carried out, and the parameters such as maximum velocity and Michaelis constant were obtained.
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Fig. 1 Chemical structures of (a) chitosan and (b) sodium alginate.
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Fig. 2 Schematic representation of core-shell type immobilized
enzyme.
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Fig. 3 Effects of number and thickness of shell layer on the
elution rate of BSA.
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Fig. 4 Relationship between initial rate of enzymatic reaction of
ADH and concentration of substrate.
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Fig. 6 Effect of temperature on enzymatic activity of ADH.
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Fig. 7 Elution rate of phosphoric acid and ADH simultaneously
released from core of the support. (Alginate was gelated by
CaCly)
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Fig. 8 Elution rate of phosphoric acid and ADH simultaneously
released from core of the support. (Alginate was gelated by
BaClz)
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