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Mechanism Analysis of Effect of Chitosan from Redswamp Crayfish on Bacterial Cell Surface
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Abstract  Effect of chitosan from redswamp crayfish on bacterial cell surface was investigated. Escherichia coli (E.coli) and

Staphylococcus aureus (S.aureus) were treated with chitosan solutions at varying concentrations for 3.5 h. The leakage of celluar

content, the asparate transaminase (AST) activity, total protein (TP) content and nucleic acid content in the supernatants of

bacterial suspension treated with the chitosan solutios were analyzed as well as morphological alterations of bacteria using

transmission electron microscope (TEM). Results indicated that AST activity and the contents of TP nuleotides in chitosan

solutions were significant higher than those in control (p < 0.01). TEM image indicated the cellular content leakage and

morphological alterations of both bacteria treated with chitosan. Chitosan was also found to significantly enhance SDS-induced

bacteriolysis (p < 0.01). Our results suggested that chitosan from redswamp crayfish is able to damage the bacterial surface

structure and lead to the loss of barrier function and the leakage of cellular content.
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Table 1 AST activities, TP contents and nucleic acid content
(absorbance at 260 nm) in supernatants of E.coli and S.aureus
suspension treated with different concentrations of chitosan
solution (n = 3)

(mg/L) AST (U/L) TP (g/L)  Awm  AST (U7L) TP (g/L) Aaom
2000 8.33% 0.58°1.13% 0.06°1.49+ 0.05°4.33% 0.58" 1.00+ 0.10°0.81¢ 0.01°
500 3.33% 0.58°0.43% 0.06°1.13+ 0.02°2.33% 0.58" 0.37+ 0.06°0.64+ 0.03"
125 233+ 0.5870.13+ 0.06%0.71+ 0.0170.67+ 0.5820.17+ 0.050.51+ 0.01°

1% 0.67+ 058 0.00 0.22£0.010.33% 0.57 0.03% 0.060.21+ 0.02
F 98.00 307.00  1017.60 30.25 107.94 526.68
p < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
*. p<0.05
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Fig.1 TEM images of E.coli and S.aureus treated with 2500 mg/L
chitosan solution or 1% acetic acid (control) (x 4000)
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Table 2 Asoonm Synergistic effects of 62.5 mg/L chitosan (1% acetic

acid as control) with 0.1% or 1% SDS (1%SDS plus 20 mol/L
MgClz) on bacteriolysis of E.coli and S. aureus (n = 3)

1% 62.5mg/L 1% 62.5mg/L
SDS(0.1%) 105+ 004 042+ 003 116% 004 102 002
SDS(1%) 097+ 002 0.64% 0.05 115% 003 110% 0.10
SDS(L9%)+MgCh(20mmol/L) 094+ 0.03 090+ 0.08 124+ 004 120+ 0.04
x. p<0.01
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