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Extraction Technology and Fatty Acid Composition of Shitougan Seed Oil
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Abstract: This study aimed to explore the extraction technology of seed oil of Citrus reticulata cv. Manau
Gan fruit (shitougan) to provide theoretical basis and technical methods for it's production and utilization.
Based on optimizing the extraction solvent and the result of single factor experiments, three factors,inclu-
ding solid-liquid ratio,extraction time,and extraction temperature were applied to the Box-Benhnken design
principle. The results showed that diethyl ether was the suitable solvent for extracting shitougan seed oil,
and the otimize process conditions of extraction shitougan seed oil were obtained as solid-liquid ratios:1 :
100(g/mL) ,extraction temperature; 49°C ,extraction time: 7 h. The prediction model for the yield of shi-
tougan seed oil (R*=0. 985 9) was simulated. Fatty acid composition of shitougan seed oil was analyze by
gas chromatography-mass spectrometry(GC-MS). Nine kinds of fatty acid component were identified,inclu-
ding oleic acid,linoleic acid, palmitic acid and arachidic acid,etc. The highest fatty acid component was lino-
leic acid (72.00%). The research and technology proposed could be used for the extraction and production
of shitougan seed oil, with the oil yield of 37.61%.
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Table 1  Codes and levels of experimental factors used

in Box-Behnken design
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Fig. 3 Extraction rate of different extraction temperature
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Fig. 4 Extraction rate of different extraction time
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Table 2 Result of Box-Behnken design

RS R Y

A B C /%
1 —1 —1 0 35.53
2 1 —1 0 34.95
3 —1 1 0 33.01
4 1 1 0 34.03
5 —1 0 —1 36.05
6 1 0 —1 35. 82
7 —1 0 1 35.63
8 1 0 1 35.48
9 0 —1 —1 36.48
10 0 1 —1 33.15
11 0 —1 1 35.29
12 0 1 1 33.53
13 0 0 0 37.35
14 0 0 0 37.46
15 0 0 0 37.65
16 0 0 0 37.72
17 0 0 0 37.83
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Table 3 Variance analysis for fitted regression model

5 2% R T ER:i: s ¥o7 F1ii Prob>F B RS
R 40. 46 9 4.5 54.58 <20. 000 1 % %
AR L 0. 000 45 1 0. 000 45 0.005 46 0.943 1
B-$i i B2 9.1 1 9.1 110. 42 <<0.000 1 -
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AB 0. 64 1 0. 64 7.77 0.027 *
AC 0.0016 1 0.001 6 0.019 0.893 1
BC 0. 62 1 0. 62 7.48 0.029 1 *
A? 4.6 1 4.6 55.8 0.000 1 * %
B 19. 96 1 19. 96 242. 33 <20.000 1 x %
C? 2.78 1 2.78 33.73 0. 000 7 * %
5k 2% 0.58 7 0.082
I AU 0.42 3 0. 14 3.73 0.118 1
afiiR 2% 0.15 4 0.038
A2 41.03 16
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Fig.5 Effect of extraction temperature and material-liquid

ratio on extraction rate
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Table 4 Fatty acid composition of Shitougan seed oil
5 {4 ¥ B A] /min Jig i 2 43 F X 5y F AT B B/ Y%
1 7.73 P L R C1i Hyg O, 228 0.08
2 9.03 15-H 375 ke ik CisHi 0, 284 0.03
3 10. 29 R R Cis H30 02 254 0.28
4 10. 65 T AR R Cis Hs2 O, 256 25. 24
5 11.93 14-H1 3 X e R Ci7Hs, O 270 0.27
6 13.98 WV 7 7R CigHz O 280 72.00
7 18. 49 A6 IR Co1 Hy2 O, 326 0.24
8 19. 09 Tk R Cao Hyg Oy 312 0.72
9 24. 67 L 7 R Cos Hit O, 340 0. 07
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