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Comparative study of volatile oil components in garlic from two different habitats

ZEN G Zhong-da, LIANG Yi-zeng, LI Bo-yan, HU Yun
(L Research Center of Chinese Traditional and Herbal Drug Modernization, College of Chemistry

and Ch emical Engineering, Central South University, Changsha 410083, China)

Abstract Object To detect and compare chemical components of volatile oil in common edible garlic
from Xingping base, Shaanxi Province and Hunan Province. Methods By the theory of mass spectrum
correlation chromatography, their similarities and differences of the volatile oil were compared- Then,
heuristic evolving latent projections ( HELP) resolution and overall volume integration method upon two—
dimensional GC-M S data were employed to determine and quantify the components. Results The qualita—
tive information was found by the above theory and HELP, and 19volatile oils were identified and caculat—
ed for the common edible garlic from Xingping base, Shaanxi Province and Hunan Province- Among them,
Seven components were not reported in the known references before. Conclusion The resolution results
by HELP are coincident with the results of mass spectral correlation chromatography. Their quantitative
information has great differences of the two different places “garlic. All these results provide powerful evi—
dence for future pharmacological research.
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Table 1 Comparative results of volatile oil
from Xingping base ( Shaanxi) garlic

and Hunan common edible garlic

tr /s tr /s
r r

1 120. 8 121.4 0.9281 31 874.0 871.2 0.987 5
2 125. 2 125.8 0.9999 32 890. 0 889. 6 0. 980 6
3 134. 0 - - 33 911.2 910. 0 0. 996 4
4 149. 8 149.6 0.8984 34 926.0 924.8 0.893 9
5 159. 2 159.0 0.9921 35 940.0 9386 0. 896 4
6 168. 4 167.8 0.9887 36 954.2 953.6 0.999 3
7 188 4 187.4 0.9869 37 961. 6 959. 4 0. 968 2
8 205. 0 2058 0.9888 38 1042.0 1041.8 0.870 1
9 235. 8 2358 0.9364 39 1078.2 1077.8 0.979 4
10 240.0 2380 0.9489 40 1127.8 11240 0. 999 8
11 3390 3384 0.9992 41 1140.2 11382 0.9940
12 363. 4 363.2 0.9988 42 1160.4 1157.6 0.999 5
13 4002 3006 0.8940 43 1184.2 11822 0.9445
14 480. 8 - - 44 1213.6 1213.4 0.996 2
15 429.0 428.8 0.9676 45 1245.0 12448 0.9867
16 4436 442.4 09997 46 1503.6 1502 6 0.999 6
17 466. 2 464.8 0.9946 47 1590.4 - -

18  479.0 479.4 09960 48 1620.4 - -

19 4968 497.4 09930 49 1642.0 1643.40.9396
20 4972 494.6 0.9987 50 1676.6 1673.8 0.899 7
21 5236 5234 0.9961 51 1689.4 - -

22 688 6 6856 0.9744 52 1776.2 17754 0.924 2
23 7320 730.2 0.9987 53 1790.6 1788 2 0.905 4
24 757 4 756.6 0.9997 54 1817.2 18158 0.998 8
25 7720 7682 0.9994 55 1841.0 18422 0.996 6
26 790. 6 - - 56 1872.6 1873.8 0.931 1
27 8330 826.2 0.9992 57 1893.2 1891.6 0.9757
28 840 . 4 837.2 0.9820 58 1995.2 1991 8 0.927 3
29 849.6 847.6 0.9693 59 2062.6 2060.8 0.891 8
30  866.2 871.8 0.9914 60 2116.2 21124 0.9592
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A-mass spectra of GC-MS data of Xingping base
garlic at retention time 1 160. 4 s;
B—corresponding mass spectra of GC-MS data of Hunan
common edible garlic at retention time 1157. 6 5

1 1160.4s

Fig- 1 Mass spectra of Xingping base ( Shaanxi) garlic
at retention time 1 160. 4 s and its correspond-

ing mass spectra of Hunan common edible garlic

by mass spectrum correlation chromatography

2 1160.4s
Fig- 2 Correlation chromatogram of mass
spectrum between Xingping base (Shaanxi)
garlic at retention time 1 160. 4 s and

Hunan common edible garlic
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Fig. 3 GC-MS original data of Xingping base (Shaanxi)
garlic at retention time points 580- 720
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Fig. 4 HELP of Xingping base ( Shaanxi) garlic
at retention time points 580- 720

tr/s

5 580~ 720

Fig. 5 ETA of Xingping base ( Shaanxi) garlic
at retention time points 580- 720
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Fig. 6 Resolution chromatograms of Xingping
base ( Shaanxi) garlic at retention
time points 580- 720
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Fig. 7 Resolution mass spectra and its standard
mass spectra of components 2 in Xingping
base (Shaanxi) garlic at retention
time points 580— 720
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Table 2 Comparative results of qualitative and

quantitative information of volatile oil
extracted from Xingping base (Shaanxi)

garlic and Hunan common edible garlic
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Fig. 8 Resolution mass spectra and its standard

mass spectra of component 3 in Xingping

base ( Shaanxi) garlic at retention
time points 580- 720

150 s allyl alcohol(
G HO), ) 430 s(
) 2, 4-dimethythiophene( 2, 4-
, GEBS), 523 s dimethyl
trisulfide ( , C2H6S3),
954 s 953 s 3vinyl-l, 2-dithiocycolhex 5-ene
(4-ene(3- -1,2- ,CoH ),
2 116 s( ) 2114 ¢
) undecanoic acid( , G H202)
22.2 : vl
GC-M S
GCMS
) 2,
. 2 ,
HELP , ,

Mo

2 1.05 1. 06
3 0. 06 -

4 0.01 0. 02
5 0.27 0 12
6 0.02 0. 10
8 0. 09 0. 07
9 0. 05 0. 04
11 1,2- 0.51 0. 50
12 0.16 0. 59
15 2,4- 0.01 0. 05
18 -2- 0.16 0. 34
19 0.57 0. 37
22 31.27 40. 93
32 3- -1,2- 0.18 0. 42
35 3- -1-2- 1.02 0. 04
36 0.16 0. 05
39 26. 00 24. 55
56 0.02 0. 05
59 , Ci1H»n O, 0.17 0. 06
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