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4 -tert-Butylhydroquinone (TBHQ)
5 -Encapsulation
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1- polyunsaturated
2- Butylated hydroxytoluene (BHT)
3- Butylated hydroxyanisole (BHA)
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Figure 1- Effect of antioxidant concentration and storage time on acidity
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Figure 2- Effect of antioxidant concentration and storage time on peroxide value
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Figure 4- Effect of antioxidant concentration and storage time on conjugated dienes
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Table 1- Comparison of samples containing nanoliposome with samples containing BHT and free extract

properties Nanoliposomes Free extract BHT
containing extract
Acidity (% Oleic acid) 0.07+0.001¢ 0.101+0.022 0.075+ 0.001°
peroxide value (meq O2 2.50+ 0.09¢ 3.33+0.112 2.70+0.07°
/Kg oil)
Thiobarbituric acid (mg 0.39+ 0.003° 0.53+0.072 0.39+ 0.003°
malonealdehyde /kg)
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Conjugated dienes 4.50+ 0.08°

(mmol/L)

7.00+0.122 4.70+ 0.06°

The same letters in each row indicate lack of significance at the 5% level
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Figure 5- Oxidative stability of sesame oils a) control, b) containing nanoliposomes, c) free extract and d) BHT
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Table 2 - The effect of antioxidant addition on the fatty acid profile of sesame oil

Fatty acids Structure Control Contains antioxidants
Myristic acid Cl4 0.05' 0.04"
Palmitic acid C16 7.99¢ 9.4¢
Margaric acid c17 0.08" 0.07¢
Stearic acid C18 5.6¢ 5.6¢
Oleic acid C18:1(9) 40P 39,7
Linoleic acid C18:2(9,12) 43.72 43.32
Linolenic acid C18:3(9,12, 15) 0.9¢ 0.7¢
Arachidic acid C20 0.7f 0.6°
Eicosenoic acid C20:1 0.29 0.2f

Behenic acid C22 0.05 0.021
Lignoceric acid C24 0.29 0.2f

Numbers with different letters in each column imply significant differences in the 5% level of probability.
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Oxidation of fats in food greatly reduces their shelf life and causes food of
unacceptable quality to be presented to the customer. In this regard, this
research was conducted with the aim of increasing the oxidative stability of
sesame oil with nanoliposomes containing the antioxidant extract of yarrow
plant. In this study, 6 concentrations of nanoliposomes containing yarrow
plant extract (0, 50, 100, 200, 500 and 1000 ppm) were used in sesame oil,
and tests such as acidity, peroxide, thiobarbituric acid index, conjugate diene
were performed on those oils. And after finding the best concentration of
nanoliposome containing yarrow extract, this sample was compared with the
sample containing the same amount of free yarrow extract and also the
sample with 200 ppm BHT after 7 days of storage at 63 degrees Celsius. The
results showed that with increasing storage time, acidity level, thiobarbituric
acid index and conjugate diene increased, but with the increase of
nanoliposome containing 500 ppm of yarrow extract, these characteristics
decreased and then increased. Unlike other characteristics, the peroxide
content of the samples decreased from the 5th day onwards. On the other
hand, it was found that the sample containing 500 ppm of free yarrow extract
had the highest level of acidity, peroxide, thiobarbituric acid index and
conjugate diene. The highest oxidative stability (14.21 hours) belonged to
the oil with nanoliposome containing 500 ppm of yarrow extract. The
dominant fatty acid in sesame oil containing nanoliposome as well as control
was linoleic acid, and the use of antioxidants did not significantly change the
fatty acid profile of sesame oil. Finally, it can be stated that the use of
nanoliposome containing yarrow plant extract is a suitable alternative for
synthetic antioxidants available in the market.
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