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ABSTRACT

This research evaluated and compared the properties of bio-film derived from oyster mushroom (Pleurotus
ostreatus) waste with commercial bio-plastics. The study focused on evaluating its mechanical strength, its application
in preserving the freshness of salad vegetables, as well as its eco-friendliness. The methodology involved developing
bio-films from oyster mushroom processing waste and conducting performance testing in real-world applications.
The results indicated that the oyster mushroom-based bio-film exhibited a tensile strength of 28.45+1.20 MPa and
maintained the freshness of salad vegetables comparably to commercial bioplastics. It restricted the average weight
loss to 3.2% while maintaining high crispness scores throughout a 7-day storage period, performing comparably to
synthetic commercial bioplastics. Furthermore, the bio-film achieved complete biodegradation within an average of
45 days under natural landfill conditions and reduced greenhouse gas emission (carbon footprint) by 30-43%. These
findings demonstrate the preliminary feasibility of utilizing local bio-resources to develop eco-friendly packaging that

aligns with the Circular Economy and sustainable zero-waste management goals.
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Figure 1 Oyster mushroom powder, bio-film, and wrapped vegetable sample used for sensory evaluation of
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Table 1 Comparison of Physical, Mechanical, and Freshness Retention Properties

Parameters

Oyster mushroom

film

Commercial

bioplastic

Polypropylene
(PP)

Thickness (mm)

0.050+0.003 a

0.050+0.002 b

0.045+0.001 b

Tensile strength (MPa) 28.45+1.20 a 24.12+0.95 b 32.10x1.50 c
Biodegradation period (days) 4513 a 180£10 b >365 c
Water vapor transmission rate: 12.45+0.85 a 10.12+0.60 b 0.85+0.05 ¢
WVTR (g/sq.m . day)

Weight loss (%) at Day 7 3.2+04 a 2.8+0.2 a 1.520.1 a
Crispness score (1-5) 4.2+0.5 a 45+0.3 a 4.8+0.2 a

Note: Different superscript letters (a, b, c) within the same row indicate statistically significant differences (p < 0.05). Crispness score

was evaluated using a 5-point Hedonic Scale (1 = lowest, 5 = highest)
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A. Physical and Mechanical Properties
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Figure 2 Comparative analysis of oyster mushroom-based bio-film and commercial bioplastic.

Note: Representative photographs of the developed bio-film are combined with schematic illustrations to facilitate visualization and

comparison. The schematic components are intended for conceptual explanation only and do not represent additional

experimental results (Created with Gemini, 2026.)
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