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Abstract—Various kinds of water soluble N N,N-trimethylchitosan ammonium chloride(TMC) with
different molecular weights were synthesized to examine the antimicrobial activity against Methicillin
Sensitive Staphylococcus aureus(MSSA) and Methicillin Resistant Staphylococcus aureus(MRSA),
which causes serious hospital infection, and to apply them to antimicrobial finishing agents for
textiles.

Chitosan samples were highly deacetylated with sodium hydroxide solution and degraded with
hydrogen peroxide to control the molecular weight. TMC has the antimicrobial activities against
MRSA and MSSA. TMC showed an excellent antimicrobial activity below the molecular weight of
70,000, especially at 40,000. The minimum inhibitory concentration (MIC) of TMC with optirmum
molecular weight against MRSA and MSSA was 250ppm. Because MRSA did not resist TMC in the
subculture test of bouillon medium, it was expected that the successive use of TMC against MRSA
was possible.
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Table 1. Degree of deacetylation of chitosan
treated with 47% NaOH solution

Degree of deacetylation(%6)

original 86
treated 97
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Table 2. Average molecular weight of chitosans
depolymerized by hydrogen peroxide
at 70C for 1 hour

Sample | Amount of hydrogen| Molecular
code peroxide(m{) weight(M,,)
Original - 255,000
CS 1 01 220,000
cs o 05 105,000
CsS I 1.0 66,000
CS v 15 40,000
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Table 3. Water insoluble parts of TMC

Sample code Insoluble parts(%6)
™C 1 083
T™C O 0.96
T™C m 1.66
T™C IV 1.96
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Fig. 1. IR spectra of (a) chitosan, (b) deacety-
lated chitosan, and (¢} TMC.
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Fig. 2. Photograph of MRSA cultured in agar plate containning various TMC concentration with
different molecular weight at 37°C for 24 hours.

Table 4. MIC of TMC against MRSA in subculture test to examine succesive use of TMC against

MRSA.
No. of subculture TMC 1 T™C O T™MC I T™MC IV
1 250.0 250.0 125.0 62.50
9 1250 125.0 125.0 31.25
3 250.0 250.0 125.0 31.25
4 250.0 250.0 125.0 3125
5 250.0 250.0 655 62.50
6 250.0 250.0 125.0 62.50
7 1250 250.0 1250 62.50
8 1250 1250 1250 62.50
9 1250 125.0 1250 62.50
10 250.0 125.0 1250 62.50
i e dolc MICE 78 2ol AFEAT 66000 L 400009) FEMHOE HE
MRSAZF TMCol ™i&ted WAl-e Jehx & TMCS MIC7F Rwbxozg HFERF 220,000
= AR HUH0 4% FAR AP Ak 210500081 7Z1EAt2 2 WHE TMCS MICRT:
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Fig. 3. Photograph of MSSA cultured in agar plate containning various TMC concentration with
different molecular weight at 37 for 24 hours.

CEFIATMCO)E FAsH o]E9 MRSA®
e Ede ARy gakd, NEM B

r{n

ol H{F Bz 7ub ojsle} F|EAlS® \l'
TMC7} 72 o}4e} TMCRT 37} Fohes

>\J

< ¢ F ok 53 TMC IVe] MIC7} 71+ o} 2 @S TMCE s%2 2yt A #rtst
B 2 U9 delMe A EAF 479 JE 32 MRSA° A% H2F4 AAF=MICE =
Aoz wE TMC7t 7b8 &o7F £k Abetth. TMCS & E =y FEdute] g

FH U SEAHLS dAux] HAHL o)L Fa9E gotrr] 9kl MSSA st

l

s, Al Ao MICSH sHu= & MICE ZAM3tgth. MRSAS TMCol ohah WA
MPo2 ZAKFig. 3) MICE vlmste qam)  FFE Yolry) sstel, TMCE #rte unzlou
2 Ao MIC/H wo} &xrt £ed ojzie A MRSAE Aldulgstd ogw 22 28
aRMA 2] B¢ FFA TMC7F f5317) ojady Aok

TMCS} MRSA7} 358 7137k §om TMC7} 1. TMC= MRSA®® ofvet AEEd 73

Aoz 488 Rahel MICTH 2 Aoz 4 Anlel) diztel FF4E erdet.
Ztgo}, 2. BREAF TR olste JEMom wE
TMCe && &#7F 7% ooz wE A
4.8 & RO Fgon, 53 2AY 4ue) sENe
2 WE TMCY MICE 250ppmos 7

NS Poldes B ARABAA BRI 277} Bg ek

EER R E R e ER R E e 3. MRSAE Atie 23, MRSAE TMC

172 / sEem CEEEE #1246 H355(2000. 6)



N,N,N-Trimethylchitosan Ammonium Chloride2] 7 AEA 7 o] &(1) 15

o Watel WAS UEIIA eksteh.

ot

rak

i)

.R. A A Muzzarelli “Natural Chelating
Polymers”, Pergamon Press, N. Y. p.33(1973).
. K. Kurita, 7E&o a8 H #£) 35, 927(1981).

X Frx P RS, FFF DB
A7, p.58, HragE Hik(1990).

LN &, EEE 12 H R), T93(1991).

. S. Tokura and J. Noguchi, Polym J., 11,
781(1979).

. Y. H Kim, J. W. Choi, and C. K. Lim, J.
Korean Fiber Soc., 35, 134(1998).

. H Seo, K, Mitsuhashi, and H. Tanibe,
“Advances in Chitin and Chitosan”, Elsevier

Applied Sci, London and N. Y., p.30~40
(1992).
EBEELR, AR E LS 17 L,

11.

12.

13.

14.

15.

16.

17.

18.

p.59(1995).

- hERK, MRS H ), No.ll, 15(1994).
10.

FEY - B 2 FNERE, BRsT, Jap
Antibiotics, 43, 219(1990).

Er s, N LERE (WHEE, SR HAK),
66, 376(1992).

W. H. Park and W. S. Ha, J. Korean Fiber
Soc, 31, 317(1994).

B, (R %, WIRPETL, NW &, LUK
g it No.l, 48(1996).

SRR, AT E Lo NS 1T L,
p.49(1995).

ibid, p.48(1995).

S. Aiba, Sen-i Gakkaishi, 46, 558(1990).

K. Tsurugai and T. Hiraide, Sen-i Gakkaishi,
50, 215(1994).

ESSECE, “AIMERI 2 22 L BRERLLT, L
i, p.68(1974).

J. of the Korean Soc. of Dyers and Finishers, Vol. 12, No. 3(2000. 6) / 173



