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Abstract

Biodegradable plastics were developed using biodegradable pellets made of corn stalk and rice husk and their safety
as food packages and their biodegradability against light (ultraviolet (UV)), heat, and fungi were evaluated. Four
kinds of 50-um biodegradable plastics were produced by extruding the mixtures of the biodegradable pellets, low-
density polyethylene (LDPE), high-density polyethylene (HDPE), and linear low-density polyethylene (LLDPE) with
different compositions. Developed biodegradable plastics were safe to be used as food packages. The initial tensile
strength and percentage elongation of the plastics were similar to those of LDPE, but the values decreased with
increased their exposure time to UV and heat. The fungal biodegradability of the biodegradable plastics was higher
than that of LDPE. The biodegradability of the biodegradable plastics showed potential for them to be used as sus-

tainable food packages.
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Table 1. Composition of the biodegradable pellet.

YT - olah} - wAE

Materials Concentration Funtions

Rice husk, cornstalk, kenaf, bamboo 40-50% Biomass plant powder
Corn starch 5.0-10% Biomass polymer
Benzoyl peroxide, benzophenone 0.1-1.0 Degradation accelerator
Linear low density polyethylene(LLDPE) 20-30 Binder resin
Unsaturated fatty acid 1.5 Plasticizer
Waxes 1.0-3.0% Lubricant
Calcium carbonate (CaCO,) 20-30% Inorganic filler

Organic acids (malic acid, citric acid) 0.1-1.0% Oxidation accelerator
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Table 2. Compositions of biodegradable plastics.

. . Composition (%)
Biodegradable plastic code -
Biodegradable pellet LDPE HDPE LLDPE

BMP1 30 65 - 5
BMP2 20 75 - 5
BMP3 30 - 65 5
BMP4 20 - 75 5

LDPE: low density polyethylene, HDPE: high density polyethylene, LLDPE: linear low density polyethylene.
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Table 3. Safety analyses on the biodegradable plastics as food packaging materials.

Content Test result Criterion
Lead (Pb) ND
Cadmium (Cd) ND <100
Mercury (Hg) ND (Summation of Pb, Cd, Hg, Cr®")
Chrome (Cr®") ND
Heavy metals < 1.0 mg/L <1.0
Potassium permanganate 1 mg/L <10
4% acetic acid 3 mg/L <30
<
Leftovers after drying n-rcie;l)t:a;e ; Ei//llj ;13500
20% ethanol 3 mg/L <30

ND: not detected.
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Fig. 1. Effect of UV radiation time on tensile strength of the
plastics.
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Fig. 2. Effect of UV radiation time on elongation of the plastics.
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Fig. 3. Effect of time of heating at 68°C on tensile strength of
the plastics.
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Fig. 4. Effect of time of heating at 68°C on elongation of the
plastics.
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Table 4. Weight change in the plastics by fungal biodegradability
for 60 days.

Weight change (%)
Material
Day 20 Day 40 Day 60

100% LDPE 0.1 0.1# 0.1%

BMP 1 5.9¢ 28.9¢ 46.9°

BMP 2 4.6 16.3¢ 38.4°

BMP 3 5.3¢ 27.6° 45.5°

BMP 4 4.1° 14.8¢ 36.8°

YMeans with different letters are significantly different (p < 0.05).
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