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Abstract

Water-insoluble chitosan with molecular weight of 2,000,000, 500,000, 80,000, and 40,000 and more than %0%
of degree of deacetylalion were used to test antibacterial activity of chitosan against a pathogenic bacieria,
methicillin resistant Staphylococcus aureus(MRSA), which is being issued in the world. As experimental method,
Agar plate Smear Method and Agar plate Contact Method were used.

The moleculur weight of chitosan didn’t exert significant influences on its antibacterial activity against MRSA
but chitosan having molecular weight 40,000, 80,000 and 150,000 showed the excellent antibacterial activity.

The antibacterial efficiency was excelient in applying it after chitosan was dissolved in acetic acid solution,
while the antibacterial efficiency was not expressed nearly in case of applying afler chitosan was dissolved in
neutral water. Therefore, it is considered that chitosan can show the antibacterial efficiency only if a positive ion
status of -NH;' is maintained.

MIC of chitosan/acetic acid solution and cotton fabrics finished with chitosan/acetic acid solution showed in
concentration of 0.05%.

Key words: agar plate Comtact Meihod, agar plate Smear Method, antibacterial activity, MIC(minimum
inhibitory concentration), MRSA(Methiciltin Resistant Staphylococcus aureus).
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{Table 1) Characteristic of chitosan sample
controtled molecular weight

Chitosan .. Molecular of
O e deaozetfl:euon %)
A 2,000,000 %9
B ] 500,000 97.1
¢ | o | 50 904
D 80,000 892
E 40,000 873
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2) Cottan Filter Paper} DYEIE0| Z|E1VEL 204 X2

Cotton filter paper(Z1 S 110mm)= vpo|ZE 3]
& o83 100% wet pick-upAl A X, Me] &8 F
397 AP AAAZAA L

HAS(100% W™, H3A), 40Ne x40Ne, 289x14%
Sem, 121.1g/n1)E FIEAWZAFT Soq¢] 1087 FA)
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2. #F ¥ HiX)
#3 = MRSA ATCC 335928 Alg3ch
A7) B¢k v Difco A E¢] Bacte Nutrient
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(Table 3> Agar Plate Smear MethodE- ©j& 5}
o 7B AN RzFL HAES Aot 7]
EN2) 499 BEE 05% 025% 0.1%,
0.07%, 0.05%2 ZAskd 742t AL o 0.07%
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(Table 2) Padding type of chitosan/acetic acid sotution

. Dry Dry Chitosan Wet
Sam| Treatment condit . . .
ple ment condiiton temperature | periods [ concentration(%s) pick-up{%)
Cotion filter paper reom temp. 3day 0.05~0.5
Cotton fabric ) room temp. 3day 0.05~0.5
- padding - - 100
Cotton fabric 120C 4minute 0.1
Cotton fabric 120C 4minute 025
(Table 3> Antibacterial activity of chitosan/acetic acid solution by Agar Plate Smear Method
Test . Mean colony Decrease number of ]
method Jex solution number (CFUMm) | bacteria colony (%) Remarks
inoculum size 791 £ 10
0.5~0.07%
Agar 2,000,000 29 concentration
Plat 500,000 30 i
e 0.05% 9% of cljllosan .
Smear 150,000 29 solution : 96%
Method 80,000 28 decrease number of bacteria
colony
40,000 61 92

5) 23, "MRSAY] Wi AELY FEY FFAYRL) B A7 () HI AU hHA Ao
=2, 2000), pp.23-28.
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(Table 4) Antibacterial activity of the cotton filter paper treated with chitosan/acetic acid solution by Agar Plate

Contact Method
ber of
mzfod s Schtion mu]:g (?F]'T;:’iﬂ) mgﬁy (‘!/:) Remarks
inoculum size 4,030
control 566 x 10°
o, 3 i
Agcazn ;are 005 % 2’:3.?’3.?;] 3 gﬁ:ﬁﬁfﬁﬁmf :
s 150’000 - 100 IOO%Idecrease mumnber of
A bacteria colony
80,000 0
40,000 0
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FF83A] 367 105(1999), pp.769-775.

9) el Y, B3+, 43, 244, Chito-oligosaccharide & <123 AR 29 § vlY 273 (1), ¥FYFFHY

2 3578 105(1998), pp.649-655.
10) 43, AL, $733, Op cit. pp.716-720.
1) oK, S3%, 244, Op ar., pp.769-775.

12) oA 9, G5, d&F, 2, Op cit pp.649-655.

13) &, 033, TIE2E ©18¥ BAEY Y7, SFIFFFIA 334 6% (199%), pp487-491.
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(Table 5) Antibacterial activity of the cotton fabrics treated with chitosan/acetic acid solution by Agar Plate

Contact Method
. Mean colony Decrease number of
od Test Y% Sampl
Test meth est sofution (%) ampie number (CFU/ml) bacteria colony (%)
Agar Plate control very high
Contact Method 0.1 cotton fabric 212 99
025 cotton fabric 8 ’

cotton fabric : 0.1%, 0.25% chitosan solution treated, wet pick up 100%, 120°C 4 minute curing,

15) A8, AR, ZAY, "FFARA B4 el T Az AL 9 Q8 SFYFFHH FH4
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16) Saito, K., Shimcjoh, M. and Fukushima, K., "Growth inhibition of chitosan from suid penagainst Oral
Streptococel,” Chitin, Chitosan FFFERZ(1994), pp.77-79.

17) Saito, K., Shimcjoh, M and Fukushima, K., Op at. p.79.
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