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Fig 1 Solubility in water, stability in acid and alkali
solution of composites.
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Table 1 Physical properties of composite films

Properties Starch-Olibanum, Starch-Zein Starch-PVA Starch
Thickness (mm) 0.22+0.01° 0.25+0.01° 0.16+0.02° 0.10 £0.00°
Density (g/m’) 0.76+0.10° 4.09+4.06° 1.32£0.01° 0.88+0.07°
WVP (g mm/m’dkpa) 6.19£0.29° 6.74+£0.23" 4.32+1.21° 5.85+0.07°

Biodegradability 100° 100*° 100*° 100*°

* Values within the same row with the different superscript meant significant difference (P> 0.05).

5 o awlis Guus—ali s o5 el LSLA(.L} Y ng

S s Sy -0-Y

Fig 2 Composite films of starch-Olibanum, starch-Zein, starch-PVA and control (starc), from right to left
respectively.
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Table 2 Optical properties of composite films

Properties starch-Olibanum, starch-Zein starch-PVA starch
L* 41.18+0.82° 51.04+1.43* 21.85+0.69° 29.65+1.09¢
a* -0.24+0.75° -0.71£0.07° -0.09+0.05° -0.27+0.04°
b* 0.32+0.28" 12.63+£0.97" 0.19+0.10° -0.65+0.07°
AE 35.13+0.82° 47.25£1.47° 15.8640.68" 23.56+1.08°
C 0.82+0.14° 12.65+0.97° 0.21£0.10° 0.70£0.07>
WI 41.17+0.82° 49.43+1.33° 21.84+0.68" 29.64+1.09°
Transparency 4.99+2.37° 4.62+0.25° 3.28+1.42° 4.8+0.22°

0.05).> Values within the same row with the different superscript meant significant difference (P*
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Table 3 Mechanical properties of composite films

Properties starch-Olibanum, starch-Zein starch-PVA starch
TS (MPa) 0.62+0.19° 1.08+0.03° 10.02+0.31° 8.51+1.35"
(%E) 18.09+5.07° 17.30+1.61° 104.22+55.3" 5.30+0.93"

* Values within the same row with the different superscript meant significant difference (P > 0.05).
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One of the most effective methods to reduce environmental pollutions caused by the accumulation of
plastic materials is production andapplication of biodegradable films for food packaging. In this
research, biodegradable composite films based on starch including starch-Olibanum, starch-Zein and
starch-PVA were produced and all their physical, mechanical and color properties compared to starch
film as control. According to the results, incorporating Olibanum, Zein and PVA into starch reduced
solubility of the films in water, so that thesolubility of starch-Olibanum, starch-Zein and starch-PVA
composite were determined as 35.8%, 32.8% and 47.5%, respectively in compare with 78.2% for
starch film. Addition PVA to starch films caused significant increase in tensile strength (TS) of
composite film. The elongation (% E) of composites film was significantly increased in compare to
starch film, and starch-PVA samples showed higher elongation than others.The lowest L *, a*, b* and
AE were seen in starch-PVA film, so it was the most transparent films among all composite. These

results suggest that to overcome two major limitations of starch films include poor mechanical
properties and high water solubility, Zein and PVA are suitable options to blend with starch and
produce composite films.

Keywords: Zein, Extrusion, Biodegradable, Polyvinyl Alcohol, WVP
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