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Abstract

This research aimed to study the effect of using glycerol as a plasticizer on physical and mechanical
properties of a biodegradable film made from sweet potato flour. This film was used to make biodegradable plastic
plant bags. The film was prepared by dissolving sweet potato flour in water to the concentration of 5 wt%. To study
the effect of the glycerol content, the glycerol was added at 5 levels; 0, 25, 50, 75 and 100 wt%. The film was
casted in a molded and dried at 60 °C for 24 h. The thickness of the films was in the range of 0.37-0.42 mm. The
a,, of films ranged from 0.40 to 0.47. The water solubility, water vapor permeability and softness of the film increased
with the increasing of glycerol content. Tensile and puncture strength of the flour films increased with the decrease
of the glycerol content. After the films were buried under the ground (8-10 cm depth) for 3 weeks, they were

degraded by 100%. The sweet potato flour film with 50 wt% glycerol showed the best overall properties.
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Figure 1 Appearance of sweet potato flour films at
different concentrations of glycerol A) 0% B) 25% C)
50% D) 75% and E) 100%
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Table 1 Physicochemical properties of sweet potato flour films using different glycerol concentration

Glycerol Thickness Color WVP Water
ns
Conc. (hm) L* o (g/m2.kPa.hr) Solubility (%)

0 0.37+0.01° 23.25+1.83¢ 0.43+0.04 - 13.56+2.35¢
25 0.39+0.02a° 24.10+1.29°¢ 0.41+0.01 0.11+0.09¢ 23.51+2.73¢
50 0.40+0.02° 25.16+0.60°° 0.42+0.01 0.25+0.04¢ 38.66+1.71°
75 0.41+0.01° 26.51+1.89%° 0.42+0.03 0.31+0.02° 50.03+0.56°
100 0.42+0.03° 26.55+2.46° 0.40+0.01 0.39+0.022 51.08+1.75°

Remark Mean of three replicates+standard deviation, 9 Means in the same column with different lowercase superscripts

indicate significant differences (p < 0.05), ™ = not significant difference (p > 0.05).
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Table 2 Mechanical properties of sweet potato flour films using different glycerol concentration

Glycerol Tensile Puncture Strength
Conc. Strength (N/mm)
(N/mm)

0 20.78+1.12° 70.12+2.05°

25 11.25+0.06° 68.07+2.11°

50 9.10+0.01¢ 43.22+1.01°

75 7.09+0.01¢ 38.98+1.15°
100 5.15+0.02¢ 27.83+2.78°

Remark Mean of three replicates+standard, 4 Means in the same column with different lowercase superscripts indicate

significant differences (p < 0.05)
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Figure 3 Show the biodegradable plant bags from
sweet potato flour at different concentrations of

glycerol A) 25% C) 50% and D) 75%
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[ AN W"\E_
—v w
_\_/\../—— W
4,000 3,500 3,000 2,500 2,000 1,500 1,000 500

Wave number (cm™)

Figure 2 FT-IR spectra of (A) sweet potato flour, (B) glycerol, (C) sweet potato flour films with different
concentrations of glycerol 0%, (D) 25%, (E) 50%, (F) 75% and (G) 100%

Table 3 Biodegradable of sweet potato flour films using different glycerol concentration

l Physical appearance Biodegradation
Film
Before After (%)
Polyethylene film (Control) l . 0.0
Sweet potato flour + glycerol 0% - . 42.50+3.20
Sweet potato flour + glycerol 25% - I 72.92+1.84
76.10+3.11
Sweet potato flour + glycerol 50%
Sweet potato flour + glycerol 75% - 100
Sweet potato flour + glycerol 100% - 100

Remark Mean of three replicates+standard deviation.
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Table 4 Show the growing marigold in the biodegradable plant bags from sweet potato flour at different

concentrations of glycerol

Glycerol

Growing of marigold

Conc.
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o o
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