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Three types of N-acetylated chitosans (NACs) with different degree of acetylation (DA) were prepared and used as a
substrate for enzymatic hydrolysis with a commercially available pectinase and a modified one. Pectinase modification
was conducted using polyalkyleneoxide-maleic anhydride copolymer (PEO-MA copolymer). The effects of DA on
enzymatic reaction with native and modified pectinases were investigated experimentally. Initial hydrolysis rate and
Michaelis-Menten kinetic parameters were measured by analysis of reducing sugars. DA of NAC strongly affected the
hydrolytic characteristics of native and modified pectinases. N-acetylation of chitosan increased the initial hydrolysis rate
and the enzyme-substrate affinity with respect to both pectinases: NACs with DA over 0.3 showed high initial hydrolysis
rate and strong affinity between enzyme and substrate. Especially when NAC with DA over 0.3 was treated with
modified pectinase, the affinity became much stronger than the native pectinase.
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Fig.1 Structure of polyethyleneoxide-maleic anhydride copoly-
mer.

Table 1 Characteristics of N-acetylated chitosans prepared
under homogeneous condition.

Rm* [-] DA™ [-] Solubility***
0 0.022 soluble
2.06 0.153 soluble
6.17 0.328 soluble
25.7 0.540 soluble

*) Rm, Molar ratio of acetic anhydride to D-glucosamine unit in
Chitosan 10 B.

**) DA, Degree of N-acetylation, was determined by TH-NMR
method.

***) Solubility, Solubility in acetate buffer (pH 5.9)
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Fig.2 Effect of DA on vo. Open and closed circles show the
vo value of native and modified pectinases, respectively.
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Fig. 3 Examples of SO/vO versus SO plots for the determina-
tion of kinetic parameters. Open circle, triangle and square
mean the data of NACs with DA of 0.153, 0.328 and 0.540,
respectively, used as substrate. Enzyme, native pectinase.
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Fig. 4 Relationship between Km and DA. Open and closed
circle show the Km value of native and modified pectin-
ases, respectively.
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Fig. 5 Relationship between Vm and DA. Open and closed
circle show the Vm value of native and modified pectin-
ases, respectively.
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