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ABSTRACT: Objective To investigate the preparation method of chitosan. Methods Chitin was used as raw
material to prepare chitosan by microwave method and alkalinity batch process respectively. The differences of
viscosity average molecular weight, viscosity, oxidation resistance, moisture absorption and moisture retention
properties and surface morphology of chitosan prepared by different methods were analyzed. Results The optimum
conditions for the preparation of chitosan by microwave were as follows: the concentration of sodium hydroxide was
55%, the solid-liquid ratio was 1:15 (g/mL), the microwave power was 400 W, and the time was 20 min. The
optimum conditions for preparing chitosan by alkalinity batch process were as follows: the concentration of sodium
hydroxide was 55%, the ratio of material to liquid was 1:20 g/mL, the temperature was 100 °C, the time was 10 h, and

the alkali liquor was replaced once for 5 h. Compared with the two methods, the microwave method had shorter
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reaction time, less alkali dosage, higher viscosity average molecular weight and viscosity, better hydroxyl (-OH)

scavenging effect and hygroscopicity. Chitosan prepared by alkalinity batch process had higher degree of

deacetylation (88.95%), better 1,1-diphenyl 2-trinitrophenylhydrazine(DPPH) scavenging effect and higher degree of

raw material fragmentation, but long reaction time and large dosage of lye. Conclusion From the point of view of

energy saving, high efficiency and environmental protection, the microwave method is ideal to prepare chitosan.
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Fig.l1 Effects of single factor on deacetylation degree of chitosan (n=3)
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Table 3 Layout and results of orthogonal test Lo(3*)
posiil A B c D JE L BERE /%
1 1 1 1 1 52.95
2 1 2 2 2 73.22
3 1 3 3 3 83.05
4 2 1 2 3 76.7
5 2 2 3 1 75.49
6 2 3 1 2 60.88
7 3 1 3 2 86.09
8 3 2 1 3 60.48
9 3 3 2 1 71.24
K 69.74 71.91 58.10 66.56
K, 71.02 69.73 73.72 73.40
K; 72.60 71.72 81.54 73.41
R 2.86 2.18 23.44 6.85




S SR 5 U7 1 FU B R A R ST 955

e R B kB R OE ARG, (S M = E AL, B
WL R R 22 AR K, B B R A AR B
45%~55%, BHE A 1:20~1:30 (g/mL), #&EFH 90~100 °C,
FFA] A 6~10 he
2.4 [B)ERMRLRE I T BHEIE IR

M 5. 6 FIHEL 4 JRE X BB A5 i R T R
A>D>C>B, A. C. D X LIk 5% itk i 2 (P<0.01), B
X BB 2 T B 1) 52 ) S 2 (0.01<P<0.05), fe A&
A3B,C3D3, BV SEALENHR N 55%, BHE LN 1:20 (g/mL),
IR 100 °C, BHE] 10 ho FeMAHES AT IR, 42
BORECH 31K, SRS L BERE S 88.95%+0.72%, & T
oA SEHGH

90

80

7°H__,_4—-0

60

Jit 2T %

50
1:101:15 1:201:251:30

FHALL/(g/mL)

90
80
70
60

b 2 TR EE %

50
40

I} i) /h

P2 BRI 58 SRR IR 2T EE RS0 (n=3)

Fig.2 Effects of single factor on deacetylation degree of chitosan (n=3)
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SR WA AmE ¥5 F P
A 12.342 6.171 5.522 *
B 8.776 4.388 5.288 *
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Table 5 Layout and results of orthogonal test Lo(3)
Ab 3 A B c D LB/ %
1 1 1 1 1 53.35
2 1 2 2 2 63.29
3 1 3 3 3 72.7
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5 2 2 3 1 75.49
6 2 3 1 2 76.3
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Ab A B C D L BEE%
8 3 2 1 3 77.88
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K; 79.46 73.55 79.02  77.74
R 16.35 2.73 9.84 10.91




956 Rl e %126

*z6 HESH 30

Table 6 Variance analysis 29

, . ] ) 28

Bk WEFIR HEE Y995 F P Z
a

A 494,757 2 247.378 181.109  ** 5 26
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Fig.3 Viscosity of chitosan (n=3)
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Fig.4 Scavenging rate of chitosan to DPPH(n=3)
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Fig.6 Moisture-absorption capacity of chitosan (n=3)
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Fig.7 Moisture-retention capacity of chitosan (n=3)
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Fig.8 Scanning electron microscopy (400%)
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