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Application of chitosan quaternary ammonium salt in antibacterial finishing of cassava silk
ZHAO Shugiang' > NING Wan’e'* LIN Haitao' > HUANG Jiwei' ° TAO Liquan®*
(1. College of Biological and Chemical Engineering Guangxi University of Science and Technology ~Liuzhou 545006 China;

2. Guangxi Sugar Resource Green Processing Key Laboratory Liuzhou 545006 China; 3. Liuzhou Product Quality Supervision Testing
Institute Liuzhou 545006 China; 4. National Cocoon and Silk Quality Supervision and Inspection Center ( Liuzhou) TLiuzhou 545006 China)
Abstract: In order to improve the solubility of chitosan in water trimethylammonium chloride reacted with chitosan to
synthesize chitosan quaternary ammonium salt ( HACC) under certain conditions and it was used for the modification
of cassava silk. Infrared spectroscopy X-ray diffractometer and thermal analysis methods were used to characterize
and analyze the structure and thermal properties of cassava silk before and after treatment. The research results show
that from the X—ay diffraction spectrum and the infrared spectrum the chemical modification of HACC causes some
changes in the structure of cassava silk fiber and the cassava silk after antibacterial finishing has better antibacterial
persistence to staphylococcus aureus and escherichia colim. In addition from the test results of thermal analysis the
internal structure of cassava silk after antibacterial finishing becomes righter and the thermal stability is enhanced

compared with the untreated one.
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Tab.1 The factor level table of orthogonal experiment
2.1 A B C D
FZ/T 73023—2006 ( » D AT
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Fig.2 The SEM images of cassava silk before and after treatment
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Fig.3 The full spectrum of cassava silk before and after treatment
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Tab.2 The main elements on the surface of cassava silk 16.5°.20. 2°.24. 9°.30. 9° B-
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Fig.4 The X—ay diffraction spectrum of cassava silk before and after treatment
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Fig.5 The infrared spectrum of cassava silk before and Fig.6 The TGA curve and DTG curve of cassava silk
after treatment before and after treatment
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Tab.3 Orthogonal experimental results
/% 1%
A B C D
1" 6 0.2 20 40 AB,C,D, 85.39 88.98 63.47 65.57 * *
2* 6 0.5 30 60 A,B,C,D, 87.47 89.23 67.90 69.93 * *
3* 6 0.8 40 80 A,B;C;D, 89.53 90. 46 71.43 72.47 * *
4* 8 0.2 30 80 A,B,C,D, 94.34 95.54 74.37 76.53 * *
5% 8 0.5 40 40 A,B,C;D, 95.45 98.78 75.65 78.45 * K *
6" 8 0.8 20 60 A,B;C,D, 96.93 99.73 79.95 79.34 * ok ok k ok ok ok ok
7* 10 0.2 40 60 A;B,C;D, 98.44 99.32 69.77 72.12 * *
8" 10 0.5 20 80 A;B,C, D, 99.77 99.74 77.23 73.47 * *
9* 10 0.8 30 40 A;B,C,D, 99.57 99.34 78.57 74.67 * K *
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5 0 3.3.3
5 6 0
2 4 6 .8 .10 .12
98% 16 6 o
98% 6



v4.0%)

55 7 Vol.55 No.7
2018 7 Journal of Silk Jul. 2018
4
Tab.4 Range analysis of orthogonal experimental data
/% 1%
A B C D A B C D A B C D A B C D

K, 262.39278.17 282.09 287. 10 268.
K, 294.05282.69 281.38 288. 28 283.
K; 298.40285. 80 283.42 285.74 289.

S

k
k
k

. 87.46 92.72 94.03 95.70 8&9.

98.02 94.23 93.79 94.28 94.

5 99.47 95.27 94.47 95.25 96.

R 36.01 7.63 2.00

4.26 20.

67 283. 84 288.45 287.10202. 80 207. 61 220.65 217. 69 207. 97 214. 22 218. 38 218. 69
84 287.75 284. 11 288. 28 229. 97 220. 78 220. 84 217. 62 234. 32 221. 85 221. 13 221. 39
53289.53 288.56 285.74225.57229.95 229.95 223.03 220. 26 226. 48 223. 04 222. 47
56 94.61 96.15 95.70 67.60 69.20 73.55 72.56 69.32 71.41 72.79 72.90
61 95.92 94.70 96.09 76.66 81.10 73.61 72.54 78.11 73.95 73.71 73.80
51 96.51 96.19 95.25 75.19 76.65 76.65 74.34 73.42 75.49 74.35 74.16
8 5.69 4.45 2.54 27.17 22.34 9.30 5.41 26.35 12.26 4.66 3.78

5

Tab.5 Antibacterial rate of cassava silk placed in different weeks

/ /%
0 98.93 99.73
2 98.93 99.63
4 98.43 99.54
6 98.93 99.12
8 96. 44 98.76
10 94.12 98.23
12 92.21 98.12
14 90. 00 98. 00
16 90.00 98.00

~

Tab.6 Whiteness Inhibition rate and hand feeling of cassava

silk before and after treatment

/%
/%

65.34 28.46 36.68 *

79.35 98.93 99.73 * % Kk X
2 - 97.23 99.23 -
4 = 96. 56 98.89 =
6 - 96.61 97.27 -
8 = 95.24 96. 84 =
10 - 94.73 96.25 -
12 = 93.51 95.72 =

/
12
93.51% 95.72%
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