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Preparation and properties of amphiphilic modified chitosan derivatives
SI Zhenyu, XIA Linlin, HU Zhang, CHEN Ziyin, LI Shiwen
(College of Chemistry and Environment, Guangdong Ocean University,Zhanjiang 524088, China)

Abstract : To obtain new antibacterial compounds, chemical modification of marine derived chitosan (CS) was carried out by
imitating the positively charged amphiphilic structure of antimicrobial peptides. Hydrophilic modification of CS was carried out
through nucleophilic substitution reaction of CS with 2-chloroethylamine hydrochloride for preparing hydrophilic CS (HCS), then a
series of amphiphilic modified CS derivatives, namely amphiphilic CS (ACS), were prepared by hydrophobic modification through
amidation reaction of HCS with L-isoleucine. The structure of the prepared samples was characterized by using ultraviolet-visible
spectroscopy, Fourier transform infrared spectroscopy, X-ray diffraction spectroscopy and a Zeta potential instrument. The self-
assembly properties of ACS were investigated by determining the critical micelle concentrations, and the antibacterial effects of ACS
were evaluated in vitro using the inhibition zone method. The results show that ACS are successfully prepared,and the surface poten-
tials of ACS are positively charged, with a zeta potential range of 35.6—39.2 mV. The critical micelle concentration values of ACS
range from 0.16—0.28 g/L, indicating strong micelle formation ability. ACS have excellent antibacterial activity, among them, ACS
with the mass ratio of HCS to L-isoleucine of 1.5: 1 has the strongest antibacterial activity, with inhibition zone diameters of 21.2
mm and 23.3 mm against Gram negative Escherichia coli and Gram positive Staphylococcus aureus , respectively. Therefore, the
prepared novel amphiphilic modified CS derivatives are expected to be further developed into antibacterial materials widely used in
many fields, such as food, medicine, and agriculture.

Keywords : chitosan ; amphiphilic modification ; surface potential ; critical micelle concentration ; antibacterial activity
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