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Table 1. Characteristic of the orange peel oil obtained by two different methods

Extraction  Time Yield texture colour
methods (h) (%viw)
SCF 0.5° 8/3? liquid ﬂu} d and Little colourless
Viscose
HD 4* 2/5° liquid fluid and clear colourless

Different letters within the same column indicate significant differences (P <0.01).
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Table 3 Chemical compounds of orange peel
essential oil is extracted by Hydrodistillation

compound Rt(min) %

Monoterpene Hydrocarbons

alpha.- Pinene 5.99 1.06
Camphene 6.42 0.01
Sabinene 7.21 1.21
beta.-Myrcene 7.83 2.36
D-Limonene 9.67 86.58
DELTA. 3 CARENE 10.11 042
ALPHA.-TERPINOLENE 11.52 0.14
gamma.-Terpinene 15.24 0.17
BETA.-PINENE 17.66 0.08
Oxygenated Monoterpene Hydrocarbons
Octanal 7.83 2.36
1-Octanol 11.00 0.22
Linalool 12.09 2.05
CITRONELLAL 14.33 0.14
Decanal 16.52 0.85
Sesquiterpene hydrocarbons
beta.-Phellandrene 15.84 0.29
2,6-Octadiena 19.42 0.29
alpha.-Cubebene 23.66 0.07
beta.-Cubebene 2431 0.11
trans-.beta.-Farnesene 27.24 0.04
Valencene 28.49 0.14
alpha.-Farnesene 29.41 0.03
beta.-cadinene 29.77 0.07
Amine compounds
Phenylpropanolamine 30.63 0.01
Cathine 39.96 0.01
Phenethylamine 51.57 0.01
Other compounds
Phenol 23.17 0.03
Acetamide 36.76 0.05
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Table 2 Chemical compounds of orange peel
essential oil is extracted by Supercritical fluid

compound Rt(min) %

Monoterpene Hydrocarbon

D-Limonene 9.08 69.71
Amides compounds
Acetamide 423 1.01
Propanamide 47.07 5.71
Alcohols
Thiophene-3-ol 15.68 240
1-Propanol 31.30 0.35
Amine compounds
Cathine 8.58 5.76
2-Ethoxyamphetamine 12.73 2.40
Phenylpropanolamine 16.39 2.79
3-Ethoxyamphetamine 45.87 1.12
sec-Butylamine 62.83 0.79
Other compounds
semicarbazide 5.66 0.19
Benzaldehyde 12.29 0.44
Phenol 31.46 1.49
12-Methylaminolauric acid 34.93 2.20
Dodecanoic acid 38.65 2.29
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Table 4 Antioxidant activity of orange peel essential oil by two different methods

Antioxidant activity (ICs)

Extraction Phenol
methods Reducing power DPPH (GAE mg/g)
(mg/ml) (mg/ml)
SCF 18/34° 35/98° 0.24°
HD 18/56° 67/97° 0.16°

Different letters within the same column indicate significant differences (P <0.01).
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In this research, the effect of two methods of namely extraction (supercritical fluid) and traditional
extraction (distillation with water) on the yield, chemical composition and antioxidant activity of essential
oil of orange peel were studied. The whole process in the traditional method took longer than the new
method and generally the yields of obtained essential oil by supercritical fluids (8.3%) was more than
water distillation method (2.5%) respectively and chemical composition of essential oils was identified
and the percentage of compounds was measured using gas chromatography- mass spectrometry.
According to the results of chromatography, D-limonene which is the main composition of essential oil of
orange peel had the highest frequency in both methods compared to the other components of the essential
oil. But the amount of D-limonene in extractions by distillation method (86.58%) was more than
supercritical fluids method (69.71%) respectively. However, according to the chromatogram, the amount
of phenol in the essential oil of supercritical fluids (1.49%) was more than distillation method (0.03%),
which is in accordance with the phenol comparison in the Folin-Ciocalteu test. Then the antioxidant
activity of essential oils was evaluated using DPPH free radical scavenging methods and reducing ability.
Finally, essential oil of supercritical fluids, showed a higher antioxidant activity than water distillation. In
other words, the lowest ICs (the highest antioxidant activity) is equal to 35.98 mg/ml in DPPH method of
supercritical fluid extraction method.

Key words: Essential oils of orange peel, Supercritical fluid, Hydro distillation, Antioxidant activity.

* Corresponding author E-Mail Address: reza_kenari@yahoo.com

YYo



