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Multi-rectification Coupling Extraction and GC-MS
Analysis of Onion Essential Oils
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(School o f Chemistry and Molecular Engineering » East China University of
Science and Technology s Shanghai 200237, China)

Abstract: A new technology of multi-rectification coupling extraction was applied to prepare essential
oils of red onion. The chemical components in the oils were separated and identified by gas
chromatography-mass spectrometry hyphenated method (GC-MS) combined with computer search system.
The yield of onion essential oils obtained by the new technology was 0. 033 ml./kg. Fourteen compounds
were determined, representing 70. 2% of the total oil. Sulfides were the main flavor components in the
prepared onion essential oils (w=62.1%). And the content of the sulfide compounds in the dry substances
was higher than 0. 189 g/kg. In addition, small amounts of ketone and aldehydes were found in the onion
essential oils. The yield and content of sulfide compounds of onion essential oils are two factors which
should be considered when a technology is evaluated. In this paper, essential oils in red onion can not be
obtained by single rectification. The results showed that different onion varieties and extraction methods
would significantly influence the yield and content of volatiles flavor components of onion essential oils.
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Fig.1 Total ion chromatogram of onion essential oils
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Table 1  Components and relative mass fraction of onion
essential oils
. Relative mass
No g /min Compound name

fraction/ (%)

trans-2-Ethyl-2-
1 2.012 2.6
butenoic aldehyde

2 4.201 Dimethyl trisulfide 3.1

3 6.107 Dipropyl disulfide 7.5

4 6.198 Allyl propyl disulfide 2.8

5 6. 647 Diethyl trisulphide 14.9
trans-3,5-Dimethyl-1,2,4-

6 6.733 0.9

cyclopentane trisulfide

cis-3,5-Dimethyl-1,2,4-

7 6.798 1.0
cyclopentane trisulfide
8 7.348 Dimethyl tetrasulfide 1.4
9 8. 447 Dipropyl trisulfide 21.0
trans-3,5-Diethyl-1,2,4-
10 8.528 5.8

cyclopentane trisulfide

cis-3,5 - Diethyl-1,2,4-

11 8.558 3.7
cyclopentane trisulfide

12 9.395 2-Ethyl-5-methyl-furanone 2.9

13 9.819 2-Decanone 0.8

14 11.020 5-Methyl-2-octyl-furanone 1.8
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