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Abstract Optimum environment-cleanly enzyme method of preparation for crayfish shell chitosan was developed.
Using cooked freshwater crayfish shell as raw material, which chitin was extracted with ultrasonic-assisted EDTA
method, the obtained chitin was pretreated after soaking in ethanol and microwave radiating, the chitosan was
prepared using the CDA enzyme method. The best microwave power, microwave time, enzyme dosage, reaction
temperature, and reaction time were selected with single factor experiment, the best enzyme method technology for
preparation of crayfish chitosan was optimized by orthogonal test. The results show that the optimum conditions of
enzymatic preparation of chitosan was: 80% ethanol chitin 2 h, 550 W microwave power, microwave time 6min,
enzyme dosage of 10%, enzymolysis time 3 h, enzymolysis temperature 45°C, prepared under these conditions the
degree of deacetylation of chitosan as high as 93.12%, the viscosity of 96.8 mPa s, the relative yield of 87.74%. The
preparation method and the traditional alkali method, has no environmental pollution, the product has high degree of
deacetylation, stable property advantages, lay the foundation for the industrialization of chitosan production
environment clean, but also conforms to the future economic trends.
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Figure 1 Effect of microwave power on chitosan D.D. and viscosity
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Figure 2 Effect of microwaving time on chitosan D.D. and viscosity

1.1.3 10%
3 D.D.
10%  D.D.
13% D.D. 93.17%
o
10% o
~— BZERE e g
D.D. Viscosity

100 140 -
= 120 =
X 80 A~
S 100 & g
2 60 80 & 3.
NA 60 £z
=A 40 2 3

20 4 . . . . . F 20 %7

1 4 7 10 13 16
TN (%)
Enzyme dosage (%)
3

Figure 3 Effect of enzyme dosage on chitosan D.D. and viscosity
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Figure 4 Effect of enzymolysis time on chitosan D.D. and viscosity
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Figure 5 Effect of enzymolysis time on chitosan D.D. and viscosity
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Table 1 Orthogonal test intuitive table

(%)
No. Factors D.D. (%)
A B C D
1 1 1 1 1 91.85
2 1 2 2 2 93.89
3 1 3 3 3 90.65
4 2 1 2 3 92.18
5 2 2 3 1 92.45
6 2 3 1 2 90.21
7 3 1 3 2 86.33
8 3 2 1 3 84.56
9 3 3 2 1 87.45
k1 92.13 90.12 88.87 90.58
k2 91.61 90.30 91.17 90.14
k3 86.11 89.44 89.81 89.13
R 6.02 0.86 230 145
ACDB
The relationship bet-
ween primary and s-
econdary factors
AB,C,D,
Optimal combination
1.3
AB,C.D,
L(3%) 9
6 min
10% 3h 45°C 3
3 D.D
93.12%
14
CDA
6 . (NH-CO)
3 1650 cm™ ( )
1 550 cm™ ( ) 1310cm™( ) (
,2013) D.D. 1559 cm™
D.D. 70%
(1593 cm™) D.D.
1 599 cm™
1590 cm™ D.D. 70%
( ,2001), 6 1 649.38 cm”

1598.56cm™ 1319.12 cm™
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Table 2 Comparison results of preparing chitosan effect
(%) (mPa-s) (h) (%)
Preparation techniques D.D. (%) Viscosity (mPa-s) Preparation time (h) Relative yield (%)
80.15 87.89 8.5 72.16
Hot alkali method
86.65 92.10 11.0 75.97
Ultrasonic method
CDA 93.12 96.80 5.0 87.74

Microwave-assisted CDA method
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Table 3 The level of orthogonal test
Level Factors
A (min) B (%) C (h) D (°C)
Microwaving time A (min) Enzyme dosage B (%) Enzymolysis time C (h) Enzymolysis time D (°C)
1 6 8 2.5 45
2 8 10 3.0 50
10 12 3.5 55
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