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ABSTRACT

Edible films are direct food contact materials i.e.
thin films for food wrapping and film coating. Cassava
starch is abundant in Thailand, cheap, it is often used as a
raw material in food industry and film formability.
However, edible films from cassava starch have some
drawbacks such as poor mechanical properties and water
sensitivity. Therefore, the properties of edible films from
cassava starch have to be improved with different
methods such as chemical modification of starch, and
blending with hydrophobic polymers, etc. The present
research studied preparation and properties of edible
films from modified cassava starch with added zein
protein by film casting using glycerol as a plasticizer. An
unmodified cassava starch film with added zein protein
was used as a control film. The results showed that
modified cassava starch films with added zein protein
were transparent, pale yellow and possess thickness in
the range of 0.19-0.21 mm. The oxidized cassava starch
film with added zein protein was homogenous, soft and
flexible, whereas control film was stiff and strong. The
cross-linked cassava starch film with added zein protein
exhibited poor homogeneity of starch phase and protein
phase, so its tensile properties and water absorption were
inferior. Modification of cassava starch with oxidation gave
good compatibility between cassava starch and zein
protein.

Keywords: edible films, modified cassava starch, zein

protein, mechanical properties, water absorption
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Formulas of films

Thickness (mm)

Control

Oxidized cassava starch with added zein protein

Cross-linked cassava starch with added zein protein

0.28+0.09°
0.21+0.02°
0.19+0.01°

The data is reported as mean+SD (n=5). The different small letters in the same column indicate significant difference at p < 0.05

(Duncan’s new multiple range test).
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Figure 1 Appearances of different films: (a) control
(b) oxidized cassava starch with added zein protein
and (c) cross-linked cassava starch with added zein

protein.
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Figure 2 Surface morphology at 1,000X of different films: (a) control (b) oxidized cassava starch with

added zein protein and (c) cross-linked cassava starch with added zein protein as well as cross-

section morphology at 1,000X of different films: (d) control (e) oxidized cassava starch with added

zein protein and (f) cross-linked cassava starch with added zein protein.
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Figure 3 Weight loss and DTG of different films: (a)
control (b) oxidized cassava starch with added zein
protein and (c) cross-linked cassava starch with

added zein protein using TGA technique.
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Figure 4 Tensile strength, Young’s modulus and
elongation at break of different films: (a) control
(b) oxidized cassava starch with added zein
protein and (c) cross-linked cassava starch with
added zein protein. The data is reported as
mean+SD (n=3). The different small letters in
the bar graph indicate significant difference at p

< 0.05 (Duncan’s new multiple range test).
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Formulas of films

Water absorption percentage

(x 100%)
Control 2.64+0.43°
Oxidized cassava starch with added zein protein 2.11+0.46"
Cross-linked cassava starch with added zein protein 4.06+0.39°

The data is reported as mean+SD (n=3). The different small letters in the same column indicate significant difference at p < 0.05

(Duncan’s new multiple range test).
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