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Biofilm from natural materials to extend the shelf life of fruits

Suphakarn Phiphupatcha, Chanyanut Kongman, Tusbeela Cheadea, Jirakarn wityapreecha,
and Suthee Junglok’

Betong Wiraratprasan School, 19 Ruamwit Road , Betong District, Betong District, Yala Province, Thailand

*Corresponding author: saschem4159@kbyala.ac.th

Abstract

Food loss during the post-harvest stage, particularly in fruits and vegetables, poses significant
economic challenges and environmental concerns due to greenhouse gas emissions. This research aims to
develop an innovative bio-composite film derived from agricultural waste—corn silk and garlic skin—to
extend the shelf life of tomatoes. This approach promotes value-added waste utilization aligned with the
~ Circular Economy and Sustainable Development Goals (SDGs).
| The experimental results demonstrated that the developed bio-film possesses superior physical
properties, low water vapor and gas permeability. These characteristics enable the film to function as an
effective barrier against moisture loss and oxygen exchange. In terms of food preservation, film-coated
bananas maintained significantly better surface quality and firmness compared to the control group, which
began deteriorating within 2-3 days.
| The film acts as a semi-permeable membrane that slows down respiration and the ripening process.
Furthermore, natural extracts from corn silk and garlic skin exhibit antimicrobial properties, effectively
inhibiting fungal growth and reducing bruising on the fruit surface. This research offers an efficient,

consumer-safe, and biodegradable alternative for resource management in the agricultural sector.

Keywords: Biofilm / Extend fruit shelf life / Natural materials / Agricultural residues / Natural antimicrobial

agents
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