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Table 1 Low molecular weight series and high molecular weight series( Norway )
Low molecular weight High molecular weight Low molecular weight High molecular weight
DA(% ) DA(% )
series, DPn series, DPn series, DPn series, DPn
1 190 1 100 49 121 540
8 — 400 60 210 970
15 320 1100 69 224 —
35 68 550
Table 2 Re-acetylated chitosans from France Agarolor
Chitosan Agr rea_DA 10% Agr rea_DA 30% Agr rea_DA 40% Agr rea_DA 50% Agr rea_DA 69%
DA(% ) 10 30 40 50 69
Table 3 Alain Domard series
Chitosan DA(% ) DPn Chitosan DA(%) DPn
1H/A32/17/03/03, 37/5'/P 0 200 1D/114/24/02/03, 50/60’ 0 2 317
1H/A32/11/03/03, 37/10'/C 0 503 1D/114/25/02/03, 50/60’ 0 2 354
1D/A32/20/01/03, 50/70" 0 591 1D/114/05/03/03, 50/30' 0 2 402
1D/A32/29/10/02, 50/30'/P 0 807 1D/114/24/02/03, 50/60'/P 0 2483
1D/114/07/03/03, 50/20'/P 0 1955 1D/114/07/03/03, 50/20’ 0 2 532
1D/114/05/03/03, 50/30'/P 0 2 059 Chitosan 3D 2.3 3 964
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L [RBHYETE Ecoli K1, 2% FCBAVYER Bacillus cereus . Bacillus megaterium F1 Staphlylococcu aureu H
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Table 4 Different chemicals’ contents in each well of eight rows of 12 wells

BAFEAAE 3

Chemical 1 2 3 4 5 6 7 8 9 10 11 12

A—C V(Medium)/pL 150 150 150 150 150 150 150 150 150 150 150 150
p( Chitosan) /(g + mL™1) 0 0 .O 50 10 25 50 75 100 200 400 800
p(Antibiotic) /(pg - mL™1) 10 — — — — — — — — — — —

V( Bacterium) /L 10 10 10 10 10 10 10 10 10 10 10 10

D V(Medium)/uL 150 150 150 150 150 150 150 150 150 150 150 150
p( Chitosan) /(g » mL™1) 0 0 .O 50 10 25 50 75 100 200 400 800

p( Antibiotic) /(g » mL~") 10 — — — — — — — — — — —
V(H,0)/pL 10 10 10 10 10 10 10 10 10 10 10 10
E—G V(Medium)/pL 150 150 150 150 150 150 150 150 150 150 150 150
p( Chitosan) /(g + mL™1) 0 0 .O 50 10 25 50 75 100 200 400 800

p( Antibiotic) /(g » mL~") 10 — — — — — — — — — — —
V(Bacterium) /L 10 10 10 10 10 10 10 10 10 10 10 10

H  V(Medium)/uL 150 150 150 150 150 150 150 150 150 150 150 150
p( Chitosan) /(g + mL™") 0 0 .O 50 10 25 50 75 100 200 400 800

p( Antibiotic) /(g » mL~") 10 — — — — — — — — — — —
V(H,0)/pL 10 10 10 10 10 10 10 10 10 10 10 10
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Fig.1 Growth curres of Bacillus cereus(A) and E. coli K1(B) in HF[ DA =8% , DP 400 |
with different mass concentrations
(A) p(HF)/(pg-mL="):a 0;b 1.05 ¢ 5.05d. 7.5;5 10.0; £ 15.0; g. 20.0—200.0;
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Fig.2 Growth curres of gram positive bacterium Bacillus cereus in different mass concentrations of
L_DA 1%, DP 190(A) and L_DA 69% , DP 224(B)
/(g mL™1): (A) a O; b 1.0;c. 15—200; (B) a. 0;b. 1.0;5¢c. 5.0;5d. 7.5; e. 10.0; £ 15.0; g 20.0; h. 30.0—200.0.
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Fig.3 MICs of chitosan from low molecular weight series( A) and high molecular weight series(B) and reacetylated
series( C) against Bacillus cereus and Ecoli K1, MIC of chitosans against Bacillus cereus and Ecoli K1 in
Alain Domard series(D)
a. AD_DA0% , DP200; b. AD_DA0% , DP503; c. AD_DA0% , DP591; d. AD_DA0% , DP807; e. AD_DA0% , DP1955;
f. AD_DA0% , DP2059; g. AD_DAO% , DP2317; h. AD_DAO% , DP2354; i. AD_DA0% , DP2402; j. AD_DA0% , DP2483;
k. AD_DA0% , DP2532; 1. AD_DA0% , DP3964.
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Structure-Functional Relationship of Chitosans Against Bacteria

YANG Dian-Er, LIN Xiao-Yi, WANG Yan-Li, YANG Zhao-Gang, WEI Qun”
( Department of Biochemistry and Molecular Biology, College of Life Sciences, Beijing Normal University ,
Beijing Key Laboratory, Betjing 100090, China)

Abstract The relationship between antibacterial activity of chitosans and their chemical structure ( DA, de-
eree of acelytation and DP, degree of polymerization) was investigated. MICs( minimum inhibiting concentra-
tion) of four different series of 29 different “pure” chitosans whose DA and DP were well characterized against
four different bacteria ( gram-positive bacterium E. coli K1, gram-negative bacteria Bacillus cereus, Bacillus
megaterium and Staphlylococcu aureus) were determined with micro plate reader. The growth and MICs of
these 29 chitosans against these bacteria were different for different bacteria. Antibacterial activity of chitosan
depended on bacterium itself even though it was independent directly of the gram-positive or gram-negative
bacterium. Every growth pattern and MIC against two bacteria( E. coli K1 and Bacillus cereus) were analyzed
and compared with their chemical structure (DA and DP). The results show that antibacterial activity (or
MIC) of every chitosan was different even against the same bacterium, and the antibacterial activity of every
chitosan against different bacteria was different. The antibacterial activity of a chitosan depended on the chem-
ical structure of the chitosan, the antibacterial activity of the chitosans was increased with decreasing DA of the
chitosans when DP of the chitosans was the same, and that antibacterial activity was increased with decreasing
DP of the chitosans when DA of the chitosans was the same. These results suggest that static electricity might
be the main force of antibacterial activity of a chitosan.

Keywords Chitosan; Antibacterial activity; MIC; Bacterium
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