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1. Water Vapor Permeability (WVP)
2. American Standard. American Society (ASTM)
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Fig 1 Illustrative picture of Fine Powder of Wheat

Table 1Fine powder content
Moisture Starch oil Protein pH Ash Gloten
(%) 11.23+0.15 62.7+024 53+0.18 14.03+0.21 6.39+0.02  0.94+0.11 43.6+1.23
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Table 2 Effect of plasticizer level and type on films’ Thickness and WVP

Content % (W/w)
based
on FP content

Plasticizer type

Thickness (mm)

WVP(x10"%m'sPa™)

25 0.135+ 0.007° 1.14+0.14°
Glyserol 35 0.159+0.001° 1.49+0.16°
45 0.18+ 0.006 1.98+0.13°
25 0.118+ 0.0077 -
Sorbitol 35 0.138+ 0.004¢ 0.51+0.03¢
45 0.157+ 0.006° 0.53+0.01¢

* Values in vertical columns with different letters are significantly different (P<0.05).
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Fig 3 Effect of plasticizer level and type on
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films’water solubility
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Table 3 Effect of plasticizer level and type on films’s Mechanical properties A6 s (s
.. Content % (v/v) Elongation Tensile Elastic modulus Sals ol
Plasticizer type based (%) strength (MPa) (MPa)
on FP content ° g
Glyserol 25 31.16+2.23° 520+ 1.26" 109.499+5.64°
35 37.52+4.17° 490 +1.54° 83.66 +6.82°
45 40.11+1 43" 1.53 £0.35 38.69+13 .48°
Sorbitol 25 - - -
35 0.12+0.07¢ 6.83+0.70° 107131+ 68.91°
45 0.16 +0.03¢ 6.16+1.80° 563.47 £16.24°

Values in vertical columns with different letters are significantly different (P<0.05).
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Table 4 Effect of plasticizer level and type on films’s color values

Content % (v/v)

Plasticlzer based L* a* b AE Wi
yp on FP content

25 90.56£045°  156£0.40°  10.36+0.15° 10.82+0.05°  85.88+0.06%
Glycerol 35 92.63+023°  186+023"  8.76+0.49" 8.45+0.32° 88.39+0.29°
45 92.73+0.40°  1.73+0.46" 8.73+0.46° 8.35+0.33¢ 88.49+0.32°
25 91.4+04° 1.63+0.40° 9.53+0.37" 9.71+0.49" 87.05+0.04°
Sorbitol 35 93.03+0.23¢ 1.340.17° 6.96+0.46° 6.67+0.41¢ 90.05+0.41¢
45 93.56+0.46%  1.46+0.46° 5.63+0.46¢ 5.43+0.25° 91.30+0.29¢

Values in vertical columns with different letters are significantly different (P<0.05).
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Fine powder of wheat is a natural polymer which is obtained from wheat milling process and due to
decreasing the quality of flour separation of it is inevitable. Considering the importance of applying of
industrial wastes, the aim of this study was using fine powder of wheat as a raw new material in the
production of biodegradable film and evaluation of type and concentration of plasticizer (glycerol and
sorbitol) in different the concentration (25, 35 and 45%) on physical and mechanical properties of
produced films. Results of this studied showed that by increasing plasticizer concentration the thickness,
moisture content, water solubility and flexibility of film decreased. Regarding to strong elasticity
properties of the films prepared with sorbitol at low concentrations evaluation of tensile strength and
water vapor properties was impossible. Increasing the concentration of glycerol compared with sorbitol
had more impact on increasing of the humidity and water solubility. Water vapor properties of bio-films
containing 35% sorbitol (0.51 x 10" gm's'Pa) was lower compared to film containing glycerol at
similar concentrations (1.49 x 10"° gm's'Pa).With increasing concentrations of glycerol, elongation of
produced film increased from 31% to 40%, meanwhile maximum elongation for contains sorbitol was
0.16%. Based on the results obtained from this studied can be express that fine powder of wheat of had
good potential for the produce of bio-films for food packaging and glycerol introduced as better
plasticizer respect to sorbitol in fine powder of wheat based films.
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