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Abstract : To develop natural polysaccharide-based functional materials for biomedical, agricultural and food industrial appli-
cations, with xanthan gum (XG) as the main chain, acrylamide (AM) and itaconic acid (IA) as functional monomers, and cerium
nitrate ammonium (CAN) as the initiator. PAM/IA-g-XG hydrogels with different mass ratios of AM and IA, m(AM) : m(IA), were
prepared through free-radical graft copolymerization. The hydrogels were characterized by Fourier transform infrared spectroscopy
(FTIR), X-ray diffraction (XRD), thermogravimetry (TG) analysis, and water contact angle measurements to investigate the effects
of monomer ratio on grafting rate, swelling, water-retention performance, and biodegradability. The results show that the grafting
rate of PAM/IA-g-XG first increased and then decreased with increasing IA content. The maximum grafting rate of 105.98% is
obtained at m(AM) : m(IA) of 2 : 4. FTIR analysis shows characteristic absorption bands related to amide and carboxyl groups.
XRD results indicate that the PAM/IA-g-XG hydrogel exhibits a more pronounced amorphous structure. TG and contact angle analy-
ses further demonstrate that the introductions of AM and IA have changed the thermal stability and surface wettability of XG,
confirming the successful grafting of AM and IA onto the XG backbone. The performance tests show that the hydrogel prepared at m
(AM) : m(IA) of 2 : 2 exhibits the highest swelling ratio of 415% and shows good water-retention capacity. After 21 days, the degra-
dation ratios of all samples exceed 30%, with the highest degradation ratio observed for the hydrogel prepared at m(AM) : m(IA) of
2 ¢ 5. Graft modification of XG with AM and IA produces polysaccharide-based functional materials with favorable water absorp-
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tion and degradability, providing a reference for their potential applications in biomedical, agricultural, and food industrial fields.

Keywords : xanthan gum ; acrylamide ; itaconic acid ; hydrogel ; graft copolymerization
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