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2 2,2-diphenyl-1-picrylhydrazy!
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Table 1. Amount of total phenolic and tocopherol
compounds in coriander kernel oil

Type of compounds Amount of compounds

(mg / kg)
Phenolic compounds 103.47
Tocopherol compounds 817.92
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Table 2. Particle size (um) and physical stability of microliposomes containing phenolic and tocopherol compounds of
coriander kernel oil during storage

Storage time (day)

Treatment

1 10 20 30

M, 6.26% 6.38° 7.47%® 9.25m
M, 5.43%° 6.59¢P 7.058° 7.45°¢
M, 4.298¢ 4.78%¢ 4.88%¢ 5.09°
M, 6.24"° 7.3% 7.925° 8.44"

ab¢ Different small letters in the same column, represents significant difference (p< 0.05).
ABC Different small letters in the same row, represents significant difference (p< 0.05).
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Table 4. The effect of different concentrations of
microliposomes containing phenolic and tocopherol
compounds of wild pistachio (corm) and its

unencapsulated extract on the rate of DPPH radical
inhibition (%)

Treatment Free extract microliposomes
0.5% 24.6° 22.2°
1% 37.8° 36.2°
1.5% 58.2% 57.5%
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Table 3. zeta potential of microliposomes containing

phenolic and tocopherol compounds of wild pistachio
kernel oil (coriander)
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Treatment zeta potential
M, -16.4°
M, 24.77°
M3 -30.31°
My -32.39°

abe Different small letters in the same column, represents
significant difference (p< 0.05).
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Figure 1. Comparison of the acid number of different butter treatments during storage
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Figure 2. Comparison of the peroxide value of different butter treatments during storage
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Figure 3. Comparison of the Oxidation stability index of different butter treatments during storage
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Abstract

Introduction: Wild pistachio (pistacia atlantica), as a plant source is rich in phenolic and
tocopherol content that has significant antioxidant, therapeutic and antimicrobial effects.
Encapsulation can be used as an effective method to improve the stability and prevent
undesirable taste of phenolic compounds. Therefore in this study, the effect of micro
liposomes containing phenolic and tocopherol compounds of pistacia atlantica (Beneh) oil on
oxidative stability of butter was investigated.

Materials and Methods: Liposomes were prepared by the ratio of lecithin to cholesterol (0-
60, 10-50, 20-40 and 30-30). In order to determine the functional properties of the micro
liposomes, particle size, physical stability, zeta potential and antioxidant activity were
determined. Based on the results, the best formulation of micro liposomes was added to 1000
g cream at the concentrations of 100, 200 and 400 mg and was compared with BHT. The
stability of the cream was evaluated by peroxide value, acid value, and oxidative stability. All
experiments were performed in a completely randomized design (CRD) and the means were
compared by Mstatc software using Duncan's test at 5% level.

Results: The particle size of liposome was in the range of 4-9um. The addition of cholesterol
had a significant effect on particle size. The addition of cholesterol increased the zeta
potential of the samples. The total concentration of 40 to 20 mg lecithin to cholesterol was
identified as an optimal concentration in the production of micro liposomes and it was used in
determination of oxidative stability of butter. The results showed that N4g (Sample containing
400 mg / 1000g of phenolic and tocopherol compounds of pistacia atlantica) had the highest
stability.

Conclusion: The results of this study showed that use of phenolic and tocopherol compounds
of Beneh kernel oil, in form of microcapsules might be used to prevent chemical spoilage and
also increase the shelf life and beneficial properties of cream and butter derived it, and it has
taken a positive step towards producing functional products and promoting consumer health.

Keywords: Butter, Beneh Kernel Oil, Micro Liposomes, Phenolic Compounds, Stability, Tocopherols.
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