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Table 1 The components of films.

Sample

The ratio of components of the film ingredient

Corn zein/ Glycerol/Oleic acid
Corn zein/ Glycerol/Oleic acid
Corn zein/ Glycerol/Oleic acid
Corn zein/ Glycerol/Oleic acid
Corn zein/ Glycerol/Oleic acid
Corn zein/ Glycerol/Oleic acid

CZ:G:0A (W/w/w) 10:1:4
CZ:G:0A (Ww/w) 10:1:5
CZ:G:0A (Ww/w) 10:1:6
CZ:G:0A (Ww/w) 10:1:7
CZ:G:0A (Ww/w) 10:1:8
CZ:G:0A (Ww/w) 10:1:9
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MW, kDa Protein Source Ref.
— | —116.0 PB—aalactosidase E.colf 2
— | — BB.2 Bovine serum albumin bovine plasma 3
. | —45.0 Owvalbumin chicken egg white 4
—— | — 350 Lactate dehydrogenase porcine muscle ]
— | — 25.0 REase Bsp98l E.colf L&}
W — 184 B—lactoglobulin bovine milk 7
— ] 4 4 Lysozyme chicken egg white g

Fig 1 Specifications of protein marker bands and types of proteins of sm0431.
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Fig 2 SDS-PAGE for corn zein protein. (The shows left side of reference proteins and the right side of zein
proteins.)
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Fig 3 Effect of oleic acid on tensile strength (A), Percentage of elongation at break (B) and elastic modulus (C)
of zein films. (Dissimilar letters indicate the difference in level is 95%)
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Fig 4 Weight change in vial containing zein film of due to water transfer over 16 days of maintenance. (Rh;,=
100 %, Rhyye= 0 %, Film thickness= 270 pum)
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Fig S The effect of oleic acid content on water vapor permeability of zein films. (Dissimilar letters indicate the
difference in level is 95%)
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Fig 6 Scanning electron micrographs of zein films prepared from resins: B and D= Zein + Glycerol (500X and
2000X) and A and C= Zein + Glycerol + Oleic acid (500X and 2000X).
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Table 2Effect of oleic acid concentration on prevention capacity against oxidation of oil without
antioxidant of zein film (Time of storage=25 d, Average film thickness= 270 um).

Film The amount of oleic acid per gram PV
of corn zein (gr/gr corn) (meq O,/ kg oil)
Corn zein/ Glycerol/Oleic acid CZ:G:0A (W/w/w) 10:1:4 1743 +£0.11°
Corn zein/ Glycerol/Oleic acid CZ:G:0A (Ww/w) 10:1:5 17.88+0.18 "
Corn zein/ Glycerol/Oleic acid CZ:G:0A (W/w/w) 10:1:6 18.59+0.23°
Corn zein/ Glycerol/Oleic acid CZ:G:0A (Ww/w) 10:1:7 21.28+0.56 ¢
Corn zein/ Glycerol/Oleic acid CZ:G:0A (W/w/w) 10:1:8 2337+0.43°
Corn zein/ Glycerol/Oleic acid CZ:G:0A (Ww/w) 10:1:9 24.45+035°
Polypropylene ** (PP) - 43.56 +0.68 £

Values (means + SD, n = 3) with different letters within a column are significantly different at 5% level.
**The peroxide value of polypropylene was measured at 15 days and thickness 10 pm.
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Pollution caused by the use of synthetic plastic materials and problems caused by methods to reduce it
has led to significant concerns for environment and generally human beings. Low resistance to water
vapor is the most important flaw in plastic materials. Purpose of this paper is to study the effect of
oleic acid on film permeability to water vapor and oxygen and determine mechanical properties of
such films. Various films of Zein of corn protein, glycerol and oleic acid have been produced using
Casting method. Statistical analysis showed that the effect of oleic acid concentration on Tensile
strength (TS), Elongation to break (ETB) %, Young modulus (YM), water vapor and oxygen
permeabilities were significant (P<0/05). TS and YM of films decreased by increase in oleic acid
concentration up to 90%. Film elongation at break increased up to 60-70% of oleic acid and it reduced
as the oleic acid concentration increased 70 to 90%. Oxygen transmission rate (OTR) increased with
increasing oleic acid concentrations of films. WVP values for films containing 60-70% oleic acid than
40% oleic acid reduced were 6/34 and 5/62% respectively. If the oleic acid is more than 70%, WVP
will increase. WVP amount of zein film containing 90% oleic acid than film containing 40% oleic acid
increased was 24%.

Key words: Corn Zein protein, Oleic acid, Water vapor permeability, Mechanical properties,
Edible coating.
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