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Abstract: In recent years, there has been a growing concern about the environmental impact of plastics due to the rapid
growth of packaging and disposable products. Among them, food packaging films are mostly made of synthetic polymers,
which can be accumulated in natural environments and exacerbate environmental pollution. In this study, an eco-friendly
food packaging film was prepared using poly(3-hydroxybutyrate-co-3-hydroxyvalerate) copolymer, a biodegradable ali-
phatic polyester produced from microorganisms. The film was fabricated using a simple hot-press process and dip-coated
with tannic acid to provide antioxidant and antimicrobial properties that can prevent the food spoilage. The potential of
the film to be used as a functional food packaging film was confirmed by packaging actual food products.
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packaging films.
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Figure 1. Schematic of the synthesis of the TA-coated PHBV film for food packaging: (a) simple hot-pressing of pristine PHBV followed
by N, plasma treatment; (b) TA coating of plasma-treated PHBV film yielding an active food packaging material.
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Figure 2. (a) XPS spectra of the pristine and plasma-treated PHBV
films; (b) amount of TA adsorbed on the pristine and plasma-treated
PHBYV films with respect to dip-coating time; (c) ATR-IR spectra of
the pristine, plasma-treated, and TA-coated PHBV films.



Table 1. Calculated C, O and N Atomic Percentages of the Films

C (%) O (%) N (%)
Pristine PHBV 68.2 30.6 -
Plasma-treated PHBV 59.1 359 5
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Figure 5. Thermal properties of the pristine, plasma-treated, and
TA-coated PHBYV films: (a) TGA thermograms; (b) DTG curves of
the pristine, plasma-treated, and TA-coated PHBV films.
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