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Abstracts

The antimicrobial activities of chitosan oligosaccharide(chitohexaose) and two types of chitosans(M.W. 10,000
and MW. 100,000) were examined against Escherichia coli O157: HT(ATCC 43894), Staphylococcus
aureus(ATCC 144458) and Candida albicans(KFRI 432). Chitosan with molecular weight of 10,000 showed
the strongest antimicrobial activities to E. coli O157:H7 and S. aureus, whereas chitohexaose acted most
strongly against C. albicans. The most effective concentration of chitosan was measured to be 0.1 mg/mL
for E. coli O157 : H7 and S. aureus, and that of chitohexaose to be 1 mg/mL for C. albicans. Antimicrobial
activities of chitosans and chitohexaose were maintained for 60 min after their treatment. They were found
to induce leakage of intracellular proteins and nucleic acids from treated microorganisms. The efflux
determined by assaying the [-galactosidase leaked from the lactose-induced E. coli O157:H7 cells was
observed to reach the highest level within 60 min after treatment with the antimicrobial agents and chitosan
with 10,000 molecular weight gave the highest B-galactosidase activity. Therefore, it is supposed that the
antimicrobial activity of chitosan with its unique polycationic nature might be caused by its binding to
anionic component(s) of the cell envelope and thereby inhibiting the membrane metabolism and/or leaking

intracellular materials.
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Table 1. Characterization of chitosan samples and AgFe] 10,0009 1EA A2l FolA 4 log cycle®]
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Fig. 1. Antimicrobial activities of chitosans(0.1 mg/mL) and chitosan oligosaccharide(0.1 mg/mL) on E. coli 0157 : H7, S.
aureus and C. albicans according to molecular weight.

(A) E. coli O157 : H7, (B) S. aureus, (C) C. albicans. @ - @ : Control, O - O : chitosan oligosacharide(6 mer), ¥-¥: M.W.
10,000 chitosan, 7 - ¥ : M.W. 100,000 chitosan
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Fig. 2. Antimicrobial activities of chitosan and chitesan oligosaccharide on E. coli 0157 : H7, S. aureus and C. albicans
according to concentration.

(A) E. coli 0157 : H7 with M.W. 10,000 chitosan, (B) S. aureus with M.W. 12,000 chitosan (C) C. ulbicans with chitosan
oligosaccharide. @ - @ : Control, O - O : 001 mg/mL, ¥ -¥: 0.1 mg/mL, ¥V - ¥V : | mg/mL
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Table 2. Velocity of viable cell count reduction by
chitosan(M.W. 10,000, E. coli O157:H7 and S. aureus)
and chitosan oligosaccharide(M.W. 1,000, C. albicans)

M/O E. coli O157:H7

S. aureus C. albicans

Sample 0~60 60~150 0~60 60~150 0~60 60~150
Control -0.055" -0.033 -0.045 -0.039 -0.032 -0.045
0.01 mg/mL -0.745 -0.176 -0.445 -0.164 0.002 -0.712
0.1 mg/mL  -1.540 -0.354 -0.835 -0.213 -0.077 -1.125
1 mg/mL -0.421 -0.278 -0.325 -0.220 -0.254 -1.614

YA(log CFU/mL)/Atime
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Fig. 3. Concentration of proteins in supernatant from chitosan or chitosan oligosaccharide treated E. coli 0157 : H7, S.

aureus and C. albicans.

(A) E. coli O157:H7, (B) S. aureus, (C) C. albicans. @ - @ : chitosan oligosaccahride, O - O : M.W. 10,000 chitosan, ¥-W¥

: MW, 100,000 chitosan
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Fig. 4. Concentration of UV adsorbing materials at 260 nm in supernatant from chitosan or chitosan oligosaccharide

treated E. coli 0157 : H7, S. aureus and C. albicans.

(A) E. coli O157 : H7, (B) S. aureus, (C) C. albicans. @ - @ : chitosan oligosaccahride, O - O : M.W. 10,000 chitosan, ¥-W

: MLW. 100,000 chitosan
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Fig. 5. B-galactosidase activities from supernatant of
lactose-induced E. coli O157 : H7 cell suspensions treated
with chitosan oligosaccharide and chitosans.
@® - @ : chitosan oligosaccharide, O - O : M.W. 10,000
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Fig. 6. Assessment of injury to S. aureus treated with
chitosan(M.W. 10,000) by plate counting on Tryptic soy
agar(TSA) and Tryptic soy agar with 7.5% sodium
chloride(TSAS).
@ - @ : plate count on Tryptic soy agar(chitosan treated), O
- O : plate count on Tryptic soy agar with 7.0% sodium
chloride(chitosan treated), W-¥: control on Tryptic soy agar,
¥V - WV : control on Tryptic soy agar with 7.0% sodium
chloride.
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Fig. 7. Concentration of Ca* ions from the supernatant

of chitosan treated S. aureus cell suspensions for 30 and

60 min.
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