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Fig 1 Simultaneous effect of Nano titanium oxide
and grape seed essential oil on thickness of film
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Fig 2 The effect of grape seed essential oil on
antioxidant properties
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Fig 3 Simultaneous effect of Nano titanium oxide
and grape seed essential oil on Opacity of film
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Table 1 Comparison of the effect of synthetic antioxidant and grape seed essential oil in different
concentrations on Virgin olive oil peroxide number

Day 60 Day 45 Day 30 Day 15 Day 0 Concentration of essential oil
2.9+0.46°  2.240.04°  13+0.47°  1.6£0.56°  0.6+0.58" The film contains 125 ppm of essential oil
2.740.249 2.1£0.09° 1.3+0.31° 1.6+0.61¢ 0.7+0.34° The film contains 250 ppm of essential oil
2240.33° 224017 1.5£0.81  1.3+£029°  1.3+0.19¢ The film contains 375 ppm of essential oil

2.1£0.37° 2.2+0.2¢ 1.7£0.05°  1.3£0.34°  1.3+0.22¢ The film contains 500 ppm of essential oil
1.2+0.72% 1.1+0.34% 0.57+0.15% 0.5+0.83* 0.4+0.74* TBHQ 100 ppm
*Mismatched letters in each column indicate significant differences (P <0.05).
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Table 2 Comparison of the effect of synthetic antioxidant and grape seed essential oil in different
concentrations on Acidic number of virgin olive oil

Day 60 Day 45 Day 30 Day 15 Day 0 Concentration of essential oil

0.32+0.46° 0.028+£0.01 0274026  0.22+0.29°  0.17+£0.08°  The film contains 125 ppm of essential oil
0.32+0.54° 0.28+0.019  0.27+0.22¢  0.2240.18"  0.17+0.01°  The film contains 250 ppm of essential oil
0.28+0.68° 0.025£0.01°>  0.25+0.01°  0.22+0.49°  0.17+0.24°  The film contains 375 ppm of essential oil
0.27+0.52° 0.22+0.01° 0.2240.01*  0.22+0.53°  0.17+0.02° The film contains 500 ppm of essential oil
0.3240.49° 0.27£0.01°  0.27+0.02%  0.26£0.71°  0.17+0.21° TBHQ 100 ppm

"Mismatched letters in each column indicate significant differences (P <0.05).
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Table 3 Comparison of the effect of synthetic antioxidant and grape seed essential oil in different
concentrations on thiobarbituric acid

Day 60 Day 45 Day 30 Day 15 Day 0 Concentration of essential oil
0.04+0.69° 0.04+0.21° 0.03+0.01° 0.01£0.08°  0.01£0.21*  The film contains 125 ppm of essential oil
0.06+0.19¢ 0.06+0.07¢ 0.05+0.48° 0.04+0.51°  0.04+£0.63"  The film contains 250 ppm of essential oil

0.4+0.38¢ 0.4+0.17¢ 0.3£0.34° 0.2+0.74¢ 0.1£0.49°  The film contains 375 ppm of essential oil
0.5+0.02f 0.5:0.741 0.4+0.86 0.20.69¢ 0.1£0.53°  The film contains 500 ppm of essential oil
0.3+0.15¢ 0.3+0.17¢ 0.20.74° 0.1+£0.14° 0.1+0.06° TBHQ 100 ppm

"Mismatched letters in each column indicate significant differences (P <0.05).
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Investigation of some physical properties and antioxidant activity of
biodegradable sodium caseinate film containing titanium nanoxide
and grape seed essential oil and its effect on the oxidative resistance

of virgin olive oil
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ABSTRACT

ARTICLE INFO

The aim of this study was to investigate some
physicochemical properties and antioxidant activity of
biodegradable film prepared from sodium caseinate
containing titanium nanoxide and grape seed essential oil
and its effect on the oxidative resistance of olive oil.
Antioxidants are added to oil to delay oxidation.
According to previous studies, the carcinogenicity of
traditional antioxidants has led to a reduction in their use
and their replacement with natural antioxidants. For this
purpose, bionanocomposite films based on sodium
caseinate at different levels of titanium nanoxide (zero,
0.38, 0.75, 1.3 and 1.5% w/w) and grape seed essential oil
at five levels (zero, 125, 250, 375 and 500 ppm) were
prepared.The results showed that the addition of titanium
nanoxide and grape seed essential oil increased the
thickness and opacity of the films and reduced the light
transmission through the films and thus their opacity. The
film containing 1.5% of titanium nanoxide and 500 ppm
of essential oil had the highest turbidity and thickness
among other samples. With increasing the concentration
of grape seed essential oil, the antioxidant properties of
the films also increased, so that the film containing 500
ppm of essential oil showed 78% antioxidant activity.
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