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Extraction on green onions oil using simultaneous distillation and
solvent extraction(SDE) and technology optimization
ZHANG Feng—fang , MA i’

(School of Bioengineering, Xihua University, Chengdu 610039, China)

Abstract. Green onions oil was extracted by Simultaneous Distillation and Solvent Extraction (SDE) method from
green onions, and analyzed by GC/MS, 25 peaks were separated and identified, which contents 13 sulfur—
containing compounds,such as allyl methyl sulfide,methyl thiosulfinates, propyl methyl ester thiosulfate sulfur,
trans allyl propyl three sulfur ether. 3 aldehydes:2-methyl-2—pentenal,2-butyne diethyl acetal ,3-butyn diethyl
acetal. 6 esters.such as 2-butenoate ,3—pentenoic acid 4-methyl-methacrylate,2-butenoic acid vinyl ester.
2 acidics,vinyl butyrate,2-methyl enanthate. 1 alcohol,2,4-dimethyl-3—pentanol. Four extraction parameters
including distil—off temperature , ratio of liquid to material , extracting time, bath temperature were optimized
using orthogonal design based on single factor investigations for the extraction yield of sulfur—containing
compounds. And optimum extraction condition for distil-off temperature 95°C,ratio of material to liquid 1:2
(g'mL),extracting time 3.5h,bath temperature 55°C. Under these conditions,the average content of sulfur—
containing compounds was 25.15mg/g.

Key words : simultaneous distillation and solvent extraction(SDE) ;green onions oil; sulfur—containing compounds;
orthogonal design
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Fig.1 Total ion flow diagram of green onions oil
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Fig.2 The effect of distil-off temperature on the

extraction yield of sulfur—containing compounds
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Table 2 The chemical composition of green onions oil

75 g 731 A1 2 AHS 5 4 (%)
1 1 CeH 0 2 FHIE 2[RI 0.62
2 2 CoH 0.8 T R T I 1.20
3 3 CeH,S 2,4 HIELEWY 0.39
4 4 CH:S, FH L =1 -0 — it ik 1.65
5 5 C,H:S; LT 2 s — i 1.98
6 6 C,HS; T A 7.06
7 7 CeH .S, AL R 1.35
8 8 C;HeS, 1,2-—fifk 1.39
9 9 C,H,00,5, PR3 AR A C I R s 6.29
10 10 CHS I T PR 16.20
11 12 C,Hq0S, FH 5 FE g A C P i 2 i 10.94
12 13 CeH.uS; TN 2.60
13 14 CeHpSs S U R I TR 2 = B ok 9.75
14 16 CeH,.S, SN 0.11
15 17 CsH;0, 2- TR TP 7.67
16 18 CH,,0, 3-IIRTR , 4— -2 NI IR I 6.73
17 19 C-H,0 2,4— I RE -3l 1.52
18 20 CoHy0, 2-THHIR LAl 227
19 21 C;H,00, 2- TR TR T 1.39
20 22 CoH 60, LIET R 0.86
21 25 CsH,,0, 2- Tk LIE Y 0.91
22 26 CsH 405 KN S L ] 3.19
23 27 C-H,,0, 3 TR , 4—F L2 DA 1R T 1.56
24 30 CsH 50, 2- AL PEfg 0.24
25 35 CisHx0, R S 1.15
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Fig.3 The effect of ratio of material to liquid on the

extraction yield of sulfur—containing compounds
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Fig.4 The effect of extracting time on the extraction yield of

sulfur—containing compounds
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Fig.5 The effect of bath temperature on the extraction yield of

sulfur—containing compounds
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Table 3 Test design and results

SR A B C D ggﬁgﬁ
1 -1 -1 -1 -1 23.33
2 -1 0 0 0 22.69
3 -1 1 1 21.59
4 0 -1 0 1 20.35
5 0 0 1 -1 19.91
6 0 1 -1 0 23.06
7 1 -1 1 0 19.89
8 1 0 -1 1 22.93
9 1 1 0 -1 22.52
k, 22,537  21.190 23.107 21.920
k, 21.107 21.843 21.853 21.880
ks 21.780 22390 20.463 21.623

R 1.430  1.200  2.644  0.297

R JTESHT

Table 4 Variance analysis of regression equation

BRI AMEDF CFTRISS P PSME BN

A 2 3.071  19.813  19.000 *
B 2 2,166 13.974  19.000
C 2 10490  67.677  19.000 #
D 2 0.155  1.000  19.000
7 2 0.15
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