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Fig.2 FT-IR spectra of chitosan, lysine-modified chitosan, arginine-modified chitosan, and histidine-modified chitosan
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Fig. 3 'H-NMR spectra of chitosan, lysine-modified chitosan, arginine-modified chitosan, and histidine-modified chitosan

x1 EEBERHBER. FaRkR. ABREHERELESN

Tab.1 Elemental analysis results of chitosan, lysine-modified chitosan, arginine-modified chitosan, and histidine-modified chitosan

N/% C/% C/N /(DD, %) /(D.S, %)
CS 8.01 43.15 5.39 85.58 /
CS-L 8.06 38.40 4.76 / 14.09
CS-A 9.47 36.64 3.87 / 12.06
CS-H 8.61 37.74 4.38 / 12.59

*2 EEBERBER. FaRkR. AREHERENSHCHARENNEE(%)
Tab. 2 Antibacterial activity of chitosan, lysine-modified chitosan, arginine-modified chitosan, and histidine-modified
chitosan on Staphylococcus aureus (%)

/(ng/mL)
2560 1280 640 320 160 80 40
CS-L 102.2(+1.6) 102.1(£1.2) 100.7(+0.4) 103.7(£0.8) 48.6(£7.2) 34.6(+2.0) 19.0(x4.1)
CS-A 99.7(£0.6) 100.9(+0.4) 100.7(%0.0) 102.9(x1.2) 102.7(£2.3) 48.8(%1.4) 29.7(£3.6)
CS-H 101.7(£2.1) 100.4(£2.9) 100.7(+0.4) 101.5(+0.0) 45.3(£11.9) 42.4(+8.1) 23.1(%£1.7)
CS 97.8(£1.8) 101.2(£0.7) 100.4(£0.7) 76.7(£1.2) 18.2(+13.1) 9.7(x10.1) 15.0(+4.3)

x3 ZRBERBAK. BRK. AREBFERENSXETREOIER(%)
Tab. 3 Antibacterial activity of chitosan, lysine-modified chitosan, arginine-modified chitosan, and histidine-modified
chitosan on Escherichia coli (%)

/(ng/mL)
2560 1280 640 320 160 80 40
CS-L 100.6(+2.1) 99.7(+0.7) 99.7(%+0.3) 99.9(+0.6) 34.6(£5.1) 34.4(£9.0) 15.2(+4.8)
CS-A 98.6(+0.7) 99.8(+0.4) 99.9(%0.3) 99.9(+0.3) 45.9(£2.1) 37.2(+8.9) 18.2(£3.6)
CS-H 98.2(+1.3) 100.0(+0.8) 99.9(%0.3) 99.0(%0.8) 37.8(+5.0) 23.3(£7.3) 10.3(£3.1)
CS 100.4(%1.2) 97.9(%£1.0) 98.8(%0.7) 40.9(£3.2) 31.5(£2.1) 16.3(£7.1) 6.7(+5.4)
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Abstract: In this study, three basic amino acids were used to modify chitosan to improve its antibacterial activity.
Lysine-modified chitosan, arginine-modified chitosan, and histidine-modified chitosan were synthesized, and their
structures were characterized using Fourier-transform infrared, magnetic resonance spectra (‘"H-NMR), and ele-
mental analysis. The results showed that the amino acids were successfully grafted onto chitosan. The antibacterial
activities of these derivatives against Escherichia coli and Staphylococcus aureus were investigated. The MIC of
lysine-modified chitosan, arginine-modified chitosan, and histidine-modified chitosan on S.aureus was 320, 160,
320, and 640 ug/mL, respectively, and the MIC on E.coli was 320, 320, 320, and 640 pg/mL, respectively. All three

basic amino acid-modified chitosan derivatives exhibited better antibacterial activity than chitosan.
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