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Extraction method
Fig 1 Sour-orange seed oil yields extracted with
different methods.
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Table 1 Fatty acids profiles of sour-orange seed oil extracted with different methods
Extraction method g fatty acid/100 g oil
Soxhlet Ultrasound Ultrasound Ultrasound Electromantl Electromantle  Electromantle

42h 260 W 6h 160 W 4h160 W 2h160W  e€24h100W  12h200 W 8h 300 W
31.50 +0.59  30.14°+0.38 31.09°£1.50  31.81°£1.18 30.42°+036  30.88°+1.14  33.47°0.17 Palmitic acid
2.42°+0.41 3.42% +0.42 3.23% +0.11 343021 25204042 334%+039  2.76"+0.44 Stearic acid
23414205  2520°+£0.20  23.00°°£0.70  24.07°+0.50 22.39°+0.55  24.62°+0.26  22.95°+0.02 Oleic acid
32.65°+1.03  33.38%+0.43  33.34°20.35  32.91°20.10  32.87°+0.41  33.42°x031  32.74*+0.39 Linoleic acid

6.69% £0.59 8.09% +0.14 7.18% +£0.53 7.76% £0.36 7.26% £0.05 7.43% £0.58 7.06° £1.16 a-Linolenic acid
33.92°£1.00 33.56°°+0.04 3433 +£1.62 3524 +0.97 32.95°+0.06 34.22™+0.74 36.24* +0.62 Saturated fatty acid
62.76°+3.68  66.68°+0.37  63.52°+1.59  64.75°+0.96  62.52°+0.19  6547°+1.16  62.75"+0.79 Unsaturated fatty acid
23414205 25254020  23.00°+0.70  24.07°+0.50 22.39°+0.55  24.62°+0.26  22.95°+0.02 Monounsaturated fatty acid
3935 £1.60  41.47°+0.58  40.52°+£0.88  40.68*£0.46  40.13*+035  40.85°+0.89  39.80*+0.76 Polyunsaturated fatty acid

* Mean =+ SD (n=3); In each row, means with different letters are significantly different (P<0.05).
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Table 2 Fatty acids contents of sour-orange seed oil extracted with different methods
Extractionmethod gfattyacid/100 g seed
Ultrasound Ultrasound Ultrasound Electomantle  Electomantie 12 Electromantle 8

Dh260W 6h160W 4h160W 2h160W 24h100W h200W h300W
55044026 6184031 6097037 53144028 711°4026 65221002 608F+033* Palmiticacid
052019 057004 063*+003 0574002 059°+008 070°+0.10 050°+0.10 Stearicacid
42684234 49521004 45191019 40194002 5231005 520°4023 4174021 Oleicacid
5865003 6695000 653014 5494007 768'+0.10 706°+030 604°+035 Linoleicacid
128°40.19 15121012 14122012 12922003 1707005 15722017 12902027 oLinolenicacid
6027007 6764026 673°+040 5884025 770°0.18 723°+008 6597044 Saturated fatty acid
1141%4057 13.16*+007 124594046 1080°F+001 1462°40.10 1384%+0771 1150084 Unsaturated fatty acid
42644034 495°+004 451019 4014002 523a005 520a4023 4177021 Monounsafurated fatty acid
71484020 821°+0.12 U027 678003 9384016 864048 7334063 Polyunsaturated fatty acid

" Mean + SD (n=3); In each row, means with different letters are significantly different (P<0.05).
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Fig 2 Chromatograph of sour-orange seed oil
extracted with Soxhlet method (42 h, 260 W).
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Fig 3 Chromatograph of sour-orange seed oil
extracted with Electromantle method (24 h, 100

Ww).
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Fig 4 Chromatograph of sour-orange seed oil
extracted with ultrasound method (6 h, 160 W).
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Ultrasound-assisted extraction is an inexpensive, simple and efficient alternative method in
comparison with conventional extraction methods. The objective of this study was to compare the
performance of ultrasound-assisted extraction of sour-orange (Citrus aurantium) seed oil. In this
study, ultrasound-assisted extraction (2, 4, and 6 h) was applied in comparison with heat reflux
extraction (8 h at 300 W, 12 h at 200 W, and 24 h at 100 W) and conventional Soxhlet (42 h) methods
in terms of yield and composition of sour-orange seed oil. The fatty acid composition of the extracted
sour-orange seed oils were determined by using fast gas chromatography method. There were
significant differences among sour-orange seed oil yields of different extraction methods (P<0.05)
and ultrasound-assisted extraction method can be introduced as a time consuming method. Moreover,
in all extraction methods, sour-orange seed oil yield increased by increasing extraction time. Obtained
results indicated that palmitic acid and linoleic acid were significantly the most abundant saturated
fatty acid and unsaturated fatty acid of sour-orange seed oil, respectively (P<0.05). Also, the amounts
of monounsaturated fatty acids and polyunsaturated fatty acids especially a-linolenic acid of sour-
orange seed oil were similar to soya and canola oils. There were no significant (P<0.05) differences
among fatty acid profiles of the oils obtained with different extraction methods. By using ultrasound-
assisted extraction and heat reflux extraction methods, it is possible to extract oils in shorter time, but
with similar characteristics to the oil extracted with standard Soxhlet method.
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