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The Anti-Microbial Activity of Modified Chitosan. Jung, Byung Ok, Sung Tae Kang, and Suk
Jin Chung. Department of Food Science and Technology, Seoul National University of Tech-
nology, Seoul 139-743, Korea—-New type of chitosan derivatives, chitosan-g-MAP, were synthesized
by graft copolymerization of mono (2-methacryloyl oxyethyl) acid phosphate (MAP) into chitosan, in
order to solubilize chitosan in water. Ceric ammonium nitrate was used as an initiator for graft copoly-
merization. The optimal conditions for graft copolymerization were determined on the basis of reaction
temperature, time, and the concentration of initiator and monomer. The reaction conditions for the
highest percentage of grafting were as follows: an initiator concentration, 3.5X 10° M; monomer concen-
tration, 0.19 M; and reaction temperature, 40C. The reaction rate reached the maximum value after 4
hrs of reaction. Antifungl activity was tested against Candida albicans, Trichophyton rubrum and
Trichophyton violaceum by using chitosan-g-MAP and two other chitosan samples which have degree
of deacetylation of 70% (DA-7) and 90% (DA-90). Their antifungl activities were investigated in weak
acidic range. Maximum antifungal activity of them was observed at pH 5.75. Chitosan-g-MAP in-
hibited thoroughly the growth of Candida albicans and Trichophyton violaceum. Howerver, DA-70 and
DA-90 showed higher antifungal activities on Trichophyton rubrum than that of chitosan-g-MAP.
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Scheme 1. Preparation route to grafted chitosan derivative.
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Fig. 1. Preparation of chitosan-g-MAP.
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Fig. 3. Scanning electron microscopic photos of (a) chitosan, (b) chitosan-g-MAP and (c) poly(MAP).
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Fig. 2. FT-IR spectra of (a) chitosan, (b) chitosan-g-MAP and
(c) poly(MAP).
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Fig. 4. X-ray diffraction patterns of (a) chitosan, (b) chitosan
-g-MAP and (c) poly(MAP).
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Table 1. Results on various reaction conditions
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Concentration Temperature Reaction Percentage of Efficiency of Total
CAN (%10 MAP (x 107?) C) Time (hr) Grafting Grafting(%) Conversion (%)
0.5 19.0 40 4 68.1 75.8 20.1
2.0 19.0 40 4 93.2 81.0 26.0
35 2.0 40 4 42.1 79.1 99.1
35 12.0 40 4 78.2 84.1 36.9
35 19.0 20 4 91.0 81.1 25.0
35 19.0 30 4 102.0 84.0 27.0
35 19.0 40 1 89.0 822 26.0
35 19.0 40 2 106.2 84.1 29.3
3.5 19.0 40 3 1124 84.5 29.5
35 19.0 40 4 113.9 85.2 28.2
3.5 19.0 40 5 113.2 85.0 281
35 19.0 50 4 109.0 85.0 28.0
35 32.0 40 4 99.1 82.5 18.0
5.0 19.0 40 4 113.0 85.3 28.3
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Fig. 5. Effect of pH on the antimicrobial activity of chitosan and chitosan-g-MAP at the dosage of 6.25x 10 g against (a) Can-
dida albicans, (b) Trichophyton rubrum, and (c¢) Trichophyton violaceum.
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Fig. 6. Effect of the dosage of antimicrobial material on the antimicrobial activity at the pH 5.75 against (a) Candida albicans,

(b) Trichophyton rubrum, and (c) Trichophyton violaceum.
B ; chitosan-g-MAP, @; DA-90%, & ; DA-70%.
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