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Antibacterial Activity of Binary Substituted Quaternary Ammonium

Salts of Chitosan

ZHAO Xi-rong' > XIA Wen-shui*'

1. School of Food Science and Technology Southern Yangtze University Wuxi 214036 China 2. Department of Food En-

gineering Huaiyin Institute of Technology Huaian 223001 China

Abstract The antibacterial activities of a series of single and binary-substituted quaternary ammonium

salts of chitosan were evaluated. The results showed that the antimicobial activity of single-substitute

quaternary ammonium salts of chitosan were lessen than that of the binay-substitute derivatives. Among of

the binary-substitute derivatives the MIC of O-quaternized N-chitosan-cinnamaldehyde schiffs bases was

the best. The MIC value of the series derivatives to Staphylococcus aureus and Escherichia coli were

respectively 0. 01% and 0. 025% . Based on these results it is concluded that there is some relationship

between antibacterial activity and structure of chitosan derivatives.
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1 N- -N N-
Tab.1 Antibacterial activity of N-alkyl-N-bimethyl ammonium chitosans chloride to S. aureus %
/%
0. 005 0.01 0. 025 0.05 0.1 0.25
22.2 45.5 76.3 93.0 100 100
N- 33.0 65.5 87.5 100 100 100
N- 44. 6 74.2 100 100 100 100
N- 35.0 63.4 83.2 100 100 100
2 N- -N N-
Tab. 2 Antibacterial activity of N-alkyl-N-bimethyl ammonium chitosans chloride to E. coli %
/%
0. 005 0.01 0.025 0.05 0.1 0.25
28.5 56. 4 83.9 93.0 100 100
N- 45.2 70. 6 92.4 100 100 100
N- 61.7 86.9 100 100 100 100
N- 38.4 63.1 86.2 100 100 100
2.2 3 4
100% ~ 150%
50% ~ 60%
N
20%
3 N-
Tab.3 Antibacterial activities of N-trimethyl ammonium chitosan chloride and cationic chitosan to S. aureus %
/%
0. 005 0.01 0. 025 0.05 0.1 0.25
22.2 45.5 76.3 93.0 100 100
42.2 67.3 89.5 100 100 100
4 N-
Tab.4 Antibacterial activities of N-trimethyl ammonium chitosan chloride and cationic chitosan to E. coli %
/%
0. 005 0.01 0. 025 0.05 0.1 0.25
28.5 56. 4 83.9 100 100 100

52.2 78.2 95.4 100 100 100
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C-2
0- -N-
2.3 O- -N- 5 6 0- -N-
0- N-
C-6 5 6 0- -N-
C-6
5 O- -N-
Tab.5 Antibacterial activity of O-quaternized - N-chitosan schiff bases s to S. aureusi %
/%

0. 005 0.01 0. 025 0.05 0.1 0.25

0- -N- 47.9 73.6 91.2 100 100 100

0- -N- 74.6 100 100 100 100 100

0- -N- 87.5 100 100 100 100 100

0- -N- 93.2 100 100 100 100 100

6 O- -N-
Tab. 6 Antibacterial activity of O-quaternized - N-chitosan schiff bases to E. coli %
/%

0. 005 0.01 0. 025 0.05 0.1 0.25

0- -N- 45.2 66.7 83.5 100 100 100

0- -N- 47.2 74.6 100 100 100 100

0- -N- 70.8 81. 1 100 100 100 100

0- -N- 56.3 86.8 100 100 100 100

a B-
N ™ 3
7 C-6
C-6
0- N-
2.4 O- -N-
> > >
0- N-
o- C=C C-2

C=C -

7 8 O- -N-
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C-6
N- C-6
C-6
9 10 10 0- -N-
2.5 O- -N-
0- -N-
7 O- -N-
Tab.7 Antibacterial activity of O-quaternized-N-alkyl-chitosans to S. aureus %
/%
0. 005 0.01 0. 025 0.05 0.1 0.25
0- -N- 31.4 56. 1 95.3 100 100 100
0- -N- 12.6 24.4 58.5 85.6 100 100
0- -N- 23.7 44.2 71.5 89.9 100 100
0- -N- 21.1 36.2 65.8 87.3 100 100
8 O- -N-
Tab. 8 Antibacerial activity of O-quaternized-N-alkyl-chitosans to E. coli %
/%
0. 005 0.01 0. 025 0.05 0.1 0.25
0- -N- 49.9 77.1 100 100 100 100
0- -N- 18.7 32.7 68. 4 84. 1 100 100
0- -N- 33.5 64.2 75.5 91.9 100 100
0- -N- 19.3 48.4 70.5 86.2 100 100
9 O- -N-
Tab.9 Antibacterial activity of O-quaternized-N-alkyl-bimethyl ammonium chitosans chloride to S. aureus %
/%
0. 005 0.01 0. 025 0. 05 0.1 0.25
0- -N- 45.4 74.3 95.2 100 100 100
0- -N- 58.2 84.7 100 100 100 100
0- -N- 69. 2 91.2 100 100 100 100
0- -N- 50. 8 77.1 100 100 100 100
10 O- -N-
Tab. 10 Antibacterial activity of O-quaternized-N-alkyl-bimethyl ammonium chitosans chloride to to E. coli %

/%

0. 005 0.01 0. 025 0.05 0.1 0.25

0- -N- 35.5 59.3 79.2 100 100 100

0- -N- 51.2 74.8 89.1 100 100 100
0- -N- 66. 5 81.9 96.3 100 100 100
0- -N- 42.9 66. 2 81.6 100 100 100
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100% 0- -N-
, 0- _N-
O- -N- 0-
N- -N- N-
9 10
N-  -N- 0- -N-
0- N-
0- -N-
2.6
8
11
11
Tab. 11 MIC of quaternary ammonium salts of chitosan to bacteria
MIC/ mg/kg

5 500
5 150

5 4 500
1 50
700 200
N- 200 200
800 500
400 500
0- -N- 100 200
0- -N- 200 400

11 10 5
3 o B-
0- -N- P
MIC i
0.01% MIC 0. 02%
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