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5. Scanning electron microscopy
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Table 1 Physical properties of edible films based on zein corn and olive leaf extract withdifferent
ratios

Film Moisture content (%) Moisture absorption (%)  Water solubility (%)  Thickness (mm)
control 0.10£0.011° 0.09+ 0.004° 0.15+0.003" 0.016 £°0.001
10% 0.11+0.006° 0.13+0.006° 0.12+0.006° 0.019 +°0.001
15% 0.12+0.011* 0.17+ 0.005" 0.013°+0.08 0.021 £%0.001

Means in each column with different superscript letters are significantly different (p<0.05). Data are expressed
as mean+ standard deviation.
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Table 2 vapor permeability of edible films based on zein corn and olive leaf extract with different
ratios vapor permeability (g/m.s.Pa)

Fllm RH75% RH50% RH33%
control 1.42 x 10 10°°5.91 x 2216 x 10
10% 1.83 x 10 6.52 x 10™* x 107"°1.86
15% 1.06 x 107®¢ 5.42 x 10°° 2.16 x 107'1°

Means in each column with different superscript letters are significantly different (p<0.05). Data are expressed
as mean + standard deviation.
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Table 3 Mechanical propertiesof edible films based on zein corn and olive leaf extract with different

ratios
Film EM (MPa) E% TS(MPa)
control 165.71 +°23.92 1.2+°0.1 15.456 +°0.4
10% 272.03 +£°15.78 2.81 +%0.09 18.79 +°0.1
15% 241.78 +°18.54 2.66 +*0.06 17.77 +%0.09

Means in each column with different superscript letters are significantly different (p<0.05). Data are expressed
as mean + standard deviation.
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Table 4 Colorof edible films based on zein corn and olive leaf extract with different ratios

E3 E3

Film L a b*
Control 36.9+0.005° 5.5+%0.005 0.8 £°0.02

10% 34.940.005 4+°0.002 3.1+0.001°

15% 32.3+0.023°¢ 3.9+°0.006 5.5+%0.003

Means in each column with different superscript letters are significantly different (p<0.05). Data are expressed
as mean + standard deviation.
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Today one of the most important concerns of the world is the significant volume of waste
accumulation associated with the synthetic polymers used in food packaging. Therefore,
biodegradable edible films are the best alternative for synthetic polymers and plastics. In this study,
biodegradable films of corn zein containing two levels of olive leaf extract (10 and 15% w/w) are
produced and their physical, mechanical, colorimetric and micro straucture properties were
investigated. The results showed that the effect of treatment on physical, mechanical and colorimetric
properties was significant (p <0.05). The results showed that by adding 15% extract, the thickness and
moisture absorption increased compared to the control sample. Also, by increasing the percentage of
olive leaf extract, there was a significant decrease in solubility and vapor permeability in all three
relative humidity (33, 50 and 75%) compared to the control sample. In conclusion, it can be concluded
from the results of this study that the combination of olive leaf extract with polymeric zein improves
some physical and mechanical properties of edible film
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