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Analysis of Volatile Flavour of Onions by Simultaneous Distillation and

Extraction and Solid-Phase Microextraction Combined with GC-MS

WANG Yi-chun, WANG Xi-chang
(Shanghai Fisheries University, Shanghai 200090, China)

Abstract: Onion is a universal vegetable of allium sativum with high nutritional and medicinal value. It was pungent in taste due to

containing many kinds of sulfur compounds. In this paper, simultaneous distillation and extraction and solid-phase microextraction combined

with GC-MS were used to analyze the volatile flavor of onion. The solid-phase microextraction conditions were further optimized by carefully

selection of the fibers, the extraction time and the desorption time. The results showed that there were 52 compounds in onions. Among them,

mercaptan and sulfide compounds mainly contributed to the volatile flavour of onions.
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Fig.1 Effect of absorption time on extraction efficiency
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Fig.2 Effect of desorption time on extraction efficiency
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Fig.3 Total ion chromatogram of volatile compounds of onion
by SDE and GC-MS
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Fig.4 Total ion chromatogram of volatile compounds of onion
by SPME and GC-MS
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Table 1 Volatile compounds identified in the Onion

»F RO

B e
= SDE SPME
/XM (1-pentene) 70 331 0.37
IR RIS cyclopentane) 82 024 0.0
2,4-T = H5(2,4-hexadiene) 82 049 032
IE Tkt (hexane) 86 051 135

+ 24t 2 (decahdronaphthalene) 97 265 173
3-T35-2-T M (3-ethyl-2-pentene) 98 0.81 0.21
4-3F-1,6-&H(1,6-heptadien-4-0ol) 112 1.63  0.97

= 2,3,4-= ¥ 2 Th(2,3,4-trioethyl) 128 0.50 0.33
% ~+—¥#(1-undecene) 154 000 158

2,38-= TR
(2,3,8-trioethyl decane)
-+ = #&(tridecanal) 198 000 025
2-F A+ v9d7(2-methyl tetradecane) 212 240  0.55
10-¥ 3k + /Ut (10-methylnonadecane) 282  0.59  1.01

184 174 001

— -+ & )% (pentacosane) 352057 220
z 15.44 10.88
(#TFXR)

#EE
1,3-T —#B5((E)-1 3-butadienol) 70 0.00  0.23
IR T BR(cyclobutanone) 70 212 0.67
at IRT B%(cyclobutanol) 72026 096
B = .
5- W R3-SR B
AR 102 090 0.00
5 (5-methony-3-pentene-1-ol)
%
¥ B¥(octanal) 128 054 206
2-TAFB(2-buthyl-1-octanol) 366 092  0.00
z 4.74 3.92
7 BRI BL (pyruvic acid) 88 066 097
1-#4K-2- 3L TE#(2-cyclohexen-1-0) 98  0.00  0.56
R 5- T M B (5-hexenoic acid) 114 0.00 0.23
£ 2-TH T (2-ethyl hexanoic acid) 158  1.11  0.58
#7 3B (neodecanoic acid) 172 242 098
z 4.19 432
% £ BZ (methanethiol) 48 037 423
M 7 #7.B% (allyl mercaptan) 74 595  3.09
) P 782 (1-propanethiol) 76 048 1.79
FR
N 2-F - 1-REAEL
Bs 86 0.00 034
" (2-methyl-1-propanethiol)
ES
1,2-7 —#iB%(1,3-propanedithiol) 108  4.50 043
1,3-" —#iB%(1,3-propanedithiol) 108  3.76  0.56
z 15.06 10.44
T 1- A A
88 0.87 13.98
(methyl-1-allyl sulfide)
— Wk —#iEk (dimethyl disulfide) 94 2.00  7.27
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= R A7 (dipropylene sulfide) 114 000 545
¥ & A — Bk (methyl propyl disulfide) 122 2.78  6.50
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1-F W 7 AL BB
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# Pk 1-7 b Ak
7z~ 1- =AM
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W R AR AR
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1-vR M Rk = Ak
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