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Abstract

Introduction: White tea is a new ingredient in a wide range of phenolic, antioxidant and antimicrobial compounds.
The most important catechins in white tea are epicatechin, epigallocatechin, epicatechin- 3- galate, and
epigallocatechin- 3- galate, which are flavonol gallates. The concentration of these phenolic compounds in white tea is
higher than green tea. Sesame seed oil, which is produced by cold pressing method, has a great ability to preserve
antioxidant compounds. Significant oxidative stability of sesame oil is due to the presence of lignan non-soapy
substances. Strong antioxidant compounds in sesame seed oil include sesamol, sesamulin (antioxidant precursor),
sesaminol and its isomers. The aim of this study was to investigate the effect of natural antioxidants of sesame oil and
white tea on inhibiting the effect of metals on oxidation of sesame oil.

Materials and Methods: In this study, aqueous extract of white tea was extracted and sesame oil was produced
using cold press. In the next step, six samples including control sample (sesame oil), sesame oil containing white tea
extract, sesame oil containing white tea extract and 0.1 ppm iron, Sesame oil containing white tea extract and 0.1 ppm
copper, sesame oil with tea and 0.1 ppm zinc extract and sesame oil containing 100 ppm BHT were prepared. In all
samples, aqueous extract of white tea in the amount of 6 mg/ 10 g was added to sesame oil. Total phenol, antioxidant
capacity, power reducing on white tea extract and antioxidant power, peroxide number, oxidation stability and fatty
acids profile were measured. All experiments were performed in a completely randomized design with three
replications and the means were compared with Duncan’s test at the level of (P<0.05). SAS V 9.1 software was used for
statistical analysis of quantitative data.

Results and Discussion: The results showed that the aqueous extract of white tea contained 4.06 (mg gallic acid per
gram of sample) total phenol, 6.00 (ng/ ml) antioxidant capacity 0.020 (mg/ g). Ml) is a reducing power. The reducing
power of BHT antioxidant was 40 times and the antioxidant power of BHT was 14.85 times more than the aqueous
extract of white tea. In the inhibition of free radicals in sesame oil, the aqueous extract of white tea had a significantly
greater effect than the control sample. The iron- containing sample had more oxidation than other samples. In the
inhibition of free radicals in sesame oil, the aqueous extract of white tea had a significantly greater effect than the
control sample. The iron- containing sample had more oxidation than other samples. Rancimat value for samples of
control sesame oil, sesame oil with tea and iron extract, sesame oil with tea and copper extract, sesame oil with tea and
zinc extract, sesame oil with tea extract and sesame oil with synthetic antuioxidant BHT respectively 8.79 4.80, 9.08,
9.35, 9.42 and 9.61 hours were measured. The highest stability was related to the sample of sesame oil and synthetic
antioxidant BHT and the lowest stability was related to the sample of sesame oil with tea and iron extracts. In
comparison with the effect of metals on the oxidation of sesame oil, the addition of iron to sesame oil has increased the
oxidation rate compared to the two other examined metals (copper and zinc). Rare metals increase the oxidation rate of
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edible oils by increasing the production of free radicals from fatty acids or hydroperoxides. The composition of of fatty
acids profile showed that palmitic acid, stearic acid, oleic acid, linoleic acid and linolenic acid were the predominant
fatty acids in sesame oil. In the iron- containing sample, with increasing oxidation rate, the amount of linolenic acid
decreased compared to other samples. The results of the Se index were confirmatory on the results of oxidative stability
index. White tea extract and sesame oil due to their antioxidant and phenolic compounds have been able to inhibit free
radicals and metal peroxidants, especially copper and zinc. Sesame oil extracted by cold pressing is not suitable for
frying due to its low heat resistance, but it can be used in the formulation of salad dressings.
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Fig. 1. Antioxidant activity of sesame oil samples containing tea extract and metal peroxidants of iron, copper and zinc
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Different letters show a significant difference at the 5% level. The test was performed in three replications (r: sesame oil sample
(control), rofe: sesame oil with tea and iron extract, rocu: sesame oil with tea and copper extract, rozn: sesame oil with tea and zinc
extract, ro: sesame oil with tea extract, rBHT: sesame oil with BHT).
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Fig. 2. Peroxide number of sesame oil samples containing tea extract and metal peroxidants of iron, copper and zinc after
7 days of storage at room temperature
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Different letters show a significant difference at the 5% level. The test was performed in three replications (r: sesame oil sample
(control), rofe: sesame oil with tea and iron extract, rocu: sesame oil with tea and copper extract, rozn: sesame oil with tea and zinc
extract, ro: sesame oil with tea extract, rBHT: sesame oil with BHT).
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Table 3- Free fatty acid profiles of sesame oil samples containing tea extract and metal peroxidants of iron, copper and zinc

rBHT ro roZn roCu roFe r Fatty Acid
@2 Sl
0.001+11.92 13.22+0.000° 13.56+ 0.005¢  14.70+0.005¢ 14.99+0.000¢  15.20 +0.000 C16:0
2.11+0.0022 1.09 +0.001° 2.06+0.000°¢ 3.50+ 0.001¢ 3.42 +0.000°¢ 2.47 +0.002f C18:0
42.04+0.000% 41.18+0.005°  41.34+0.000¢ 40.05+0.001¢  40.08 +£0.005°¢  38.92 +0.005 ci18:1
44.43+0.001*  43.95+0.005° 42.45+0.005¢  40.63+0.001¢  41.21+0.005° 42.70 +0.000" Cc18:2
0.23+0.0012 0.56+0.000° 0.59+0.000°¢ 0.12+0.000¢ 0.30 +0.005¢ 0.70 +0.000f C18:3
3.970+0.0028  3.324+0.005°  3.130+0.000% 2.831+0.000¢  2.749+0.002¢ 2.809 +0.000f Se index
Se sl
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Different letters show a significant difference at the 1% level. The test was performed in three replications (r: sesame oil sample
(control), rofe: sesame oil with tea and iron extract, rocu: sesame oil with tea and copper extract, rozn: sesame oil with tea and zinc
extract, ro: sesame oil with tea extract, rBHT: sesame oil with BHT). Palmitic acid (C16: 0), stearic acid (C18: 0), oleic acid (C18:
1), linoleic acid (C18: 2), linolenic acid (C18: 3).
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