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Abstract

Currently, organic fertilizers and manure are widely used in agricultural practices to enhance crop yield
and maintain soil fertility. However, these practices may serve as potential sources of pathogenic
contamination in agricultural products, particularly Escherichia coli, which can be introduced through soil,
water, and harvesting processes. This contamination poses significant risks to food safety and accelerates the
deterioration of fresh produce. Meanwhile, the extensive use of single-use plastic packaging, although
effective in short-term preservation, contributes to the accumulation of microplastics in the environment and
food chain, highlighting the need for sustainable and functional alternatives.

This study aims to develop an active biodegradable film incorporating isothiocyanates extracted from
mature stems of Betong aquatic plants, which are typically considered agricultural waste. The developed
material is designed to function beyond a passive barrier by exhibiting antimicrobial and antioxidative
properties. The results indicated that the extract contained an average isothiocyanate concentration of 10.95
pe/mL and demonstrated effective inhibition against Escherichia coli, with inhibition zones ranging from 11
to 15 mm, confirming its potential in controlling foodborne pathogens. ‘
| The resulting film, composed of gelatin and glycerol, exhibited biodegradability without generating
microplastic residues and showed the ability to delay food deterioration. The utilization of agricultural waste
as a bioactive component not only enhances resource efficiency but also aligns with the principles of Circular
Economy, Sustainable Development Goals (SDGs), and the Bio—-Circular-Green (BCG) Economy model. Overall,
this innovation demonstrates strong potential as a sustainable food packaging alternative that integrates food

safety with environmental responsibility.

Keywords: Isothiocyanates / Active biodegradable film / Escherichia coli / Antimicrobial activity / Antioxidant
- activity / Sustainable packaging ‘
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4.1.5 MSWSUULHUARUTININA R UNENETANA
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5.4 HANITIAAMUNUIVIURURANTININ
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5.6 aAUseKa

wamswmaaqﬁué’udﬁa"wﬁuLLdﬂJaqﬁ’nﬁwLUmmmsaL‘fJmmdwaqaﬁiaieulﬁialszjmLumﬁﬁqw%‘é’uéﬂmm%m
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