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Preparation and characterization of chitosan-alginate core-shell type support
Ryosuke MAEDA, Rina SAKAI”

Abstract.
Core-shell type support which is composed of chitosan core and alginate shell was prepared for the purpose of a

immobilization of enzymes. Both chitosan and sodium alginate solution easily gelate with electrostatic
crosslinking using sodium tripolyphosphate (NaTPP) and calcium chloride (CaCl,) solution, respectively. The
alginate shell is very stable in the solution of pH 1 to 10. On the other hand, chitosan core liquefied for pH 1 and 2
in the first period of several hours, which suggest elution of crosslinker TPP from chitosan matrices by acidic
solution. This behavior is not negative information but very interesting and valuable to immobilization of enzyme.
In this paper, we prepared core-shell type support consisting of chitosan and alginate, then investigated the elution

properties of amino acid and protein containing in the core.
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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 Photograph of chitosan core.
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Fig. 4 Chemical structures of (a) TPP and (b) chitosan.
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Fig. 5 The chitosan core after
crosslinking by glutaraldehyde
for over 10 min..
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Fig. 7 Schematic representation of formation of alginate shell by
electrostatic interaction between alginate ion and calcium ion.
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Fig. 8 The core-shell support incubated in the solution of
pH 1,2, and 3.

Fig. 9 Images of the core-shell type support treated at pH 1
for 20 min (a) and 48 h (b).
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Fig. 10 The pH-dependent charge number of Phos, Pyro and
TPP, and the degree of ionization of chitosan.
(Shu and Zhu. Eur. J. Pharm. Biooharm.. 54. 235-243 (2002)
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Fig. 11 Calibration curve of phosphomolybdateblue for
uantification of total phosphoric acid.

9
28 ¢
=] [
g? L °
£6le
L
o
25
&
54
c
23
g
€2
[4)
31
0
0 50 100 150

time [h]

Fig. 12 Time-dependent change of concentration of phosphoric
acid released from core of the support.

Fig. 13 Images of core-shell support treated with the solution of
pH 1. ((2)10 min, (b)1~4 h, (c)6 h)
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Fig. 14 Time course of elution behavior of glycine and TPP.
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Fig. 15 Time course of elution behavior of BSA
and phosphoric acid. (Thickness of shell is 1 mm)
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Fig. 16 Time course of elution behavior of BSA
and phosphoric acid.(Thickness of shell is 3 mm)
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