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Fabrication and characterization of a glue- and heat- sealable acorn kernel
meal/k-carrageenan composite film with high-haze and UV-shield for packaging
grease

Abstract: The extensive utilization of plastics has resulted in the emergence of white pollution, which poses a
severe threat to the ecological environment. Consequently, tackling and eradicating this issue has become a shared
objective worldwide. Therefore, it is imperative to expedite the development of biodegradable packaging film
materials. Natural polymers, such as polysaccharides and proteins, possess the potential to replace synthetic
polymers in producing packaging films. Numerous polysaccharide-based films have been developed with better
barrier, antimicrobial or antioxidant properties compared to traditional plastic packaging films. However, their
practical application is limited due to they pyrolze before melting which hinders heat-sealing for effective bag
formation. Starch- and protein-based films are viable substitutes for plastics, as they can be heat-sealed. However,
the utilization of starches and proteins in this way may exacerbate global food shortages. In this study, we used
discarded acorns to prepare a glue- and heat-sealable packaging film. We evaluated the mechanical characteristics,

thermal stability, transmission, haze, and antimicrobial properties of an acorn kernel meal/x-carrageenan (AKM/kC)
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composite film. The results showed that the haze and transmittance decreased from 96.74% to 94.50% and from
3.50 to 2.25%, respectively, when glycerol increased from 30% to 50%. The AKM/xC film had excellent UV
shielding properties (transmittance at 380-200 nm was 0). The 45 g-AKM/kC films were sealed through a
comnination of bio-glue composed of 15 g/L chitosan quaternary ammonium salt (CQAS) and heat at 115 °C for 1
s under a pressure of 0.3 MPa, resulting in a maximum sealing strength of 5.09 = 0.29 N/15 mm. Beef tallow
packaged in 45g-AKM/kC exhibited an increased peroxide value (POV) from 0.0187 to 0.0336 g/100 g after 75
days of storage at 25 oC, which was lower than that in air (0.5209 g/100g, which has deteriorated). Our developed
film had high haze and UV shielding performance and can be used as a plastic packaging substitute for fat-rich
foods.
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