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Fig. 1 Schematic diagram of preparation process and mechanism of gelatin composite film
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Fig. 2 SEM micrographs of composite films: (a) G; (b) G-PA1; (¢) G-PA5; (d) G-PA10; (e) G-PAICA1; (f) G-PAICA2; (g) G-PA1CA3
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Fig. 3 FT-IR spectra of composite films
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Fig. 4 X-ray diffraction patterns of composite films
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Fig. 5 Mechanical properties of composite films
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Fig. 6 Light transmittance and haze of composite films
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Fig. 7 UV-vis transmittance spectra of composite films
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Tab.1 Color parameters of the prepared composite films

Samples L a b AE
G 92.95+0.12* -0.18+0.03¢ 5.91+0.15° 1.47+0.15°
G-PA1 92.99+0.08" -0.14+0.02° 5.92+0.23° 1.47+0.23°
G-PAS 92.95+0.07* -0.15+0.01° 5.99+0.09° 1.52+0.07°
G-PA10 92.53+0.14° -0.19+0.02* 6.72+0.09° 2.35+0.08°
G-PAICAl 92.15+0.28° 0.26+0.02° 7.42+0.23¢ 3.39+0.25°
G-PA1CA2 91.47+0.16° 0.85+0.06" 9.90+0.47" 5.96+0.47°
G-PAICA3 90.97+0.22° 1.04+0.14* 11.20+0.56" 7.35+£0.57°

values are given as meanzstandard deviation; means in each column with different superscript letters are significantly different ( p<

0.05)
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Fig. 9 Thermal gravimetric analysis of (a) G, G-PAl, G-PA5, G-PA10 composite films and (b) G-PA1CA1l, G-PA1CA2, G-PA1CA3

composite films
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Preparation and Properties of Gelatin Composite Films Synergistically
Modified with Phytic Acid and Calcium Ascorbate

Baoying Wang"’, Yanqin Cui', Li Xu', Le Yang', Chuang Du', Ansheng Yu’, Yan Zhang"’
(1. College of Packaging and Printing Engineering, Henan University of Animal Husbandry and Economy,
Zhengzhou 450046, China; 2. Henan Provincial Engineering Research Center for Intelligent Packaging of
Agricultural Products Preservation, Zhengzhou 450046, China; 3. Henan Wehero Packaging Co., Ltd.,
Xinxiang 453506, China)

ABSTRACT: To improve the fundamental properties and enhance the functionality of gelatin films, a dual
crosslinking strategy was employed to modify gelatin by synergistically incorporating phytic acid (PA) and calcium
ascorbate (CA), with composite films fabricated via solution casting method. SEM, FT-IR and XRD analyse
confirmed the synergistic crosslinking interaction of PA and CA within the gelatin networks. The comprehensive
properties of the composite films were systematically investigated through tensile tests, UV-vis spectroscopy,
water vapor permeability (WVP) measurements, thermogravimetric analysis, and DPPH radical scavenging
assays. Results demonstrate that the incorporation of PA significantly enhances the mechanical and barrier
properties of gelatin films. Compared with pure gelatin film, the optimized composite film exhibits a 37% increase
in the maximum tensile strength (64.17 MPa) and a 28.3% reduction in WVP. The supplementation of CA not
only improves the thermal stability and UV-blocking performance, but also endows the film with remarkable
antioxidant activity. The initial decomposition temperature of the composite film increases to 294.8 C, and
complete UV shielding capacity is achieved for wavelengths below 350 nm. Moreover, 76.9% DPPH radical
scavenging activity is attained. The synergistic modification with PA and CA effectively improves the overall
performance of gelatin films, providing a technical foundation for developing gelatin-based composite functional
films.

Keywords: gelatin; phytic acid; calcium ascorbate; antioxidant activity; UV-shielding



