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Analysis of volatile and non-volatile compositions in ginger
oleoresin by gas chromatography-mass spectrometry
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Abstract Ginger oleoresin was extracted from Zingiber officinale Rosc. var. Laiwudajiang by
the technique of supercritical fluid extraction. Gas chromatography and mass spectrometry
technique were employed to analyze the ginger oleoresin. This analysis resulted in the detection
of 3 hitherto unknown natural compounds 24 compounds previously reported as pungent
compounds and 50 volatile compounds from ginger. The volatile compounds were mainly «-
zingiberene 22.29%  B-sesquiphellandrene 8. 58% a-farnesene  3.93%  B-bisabolene
3.87% «-curcumene 2.63%  which were mostly consisted of sesquiterpene hydrocarbons.
The pungent compounds of ginger were mainly 6-gingerol 9.38% 6-shogaol 7.59%
zingerone 9.24% produced by the thermal degradation of gingerols or shogaols. The mass
spectral fragmentation patterns for the three new compounds 6-isogingerol Z -10-
isoshogaol E -10-isoshogaol are discussed and interpreted.
Key words supercritical fluid extraction SFE gas chromatography-mass spectrometry

GC-MS ginger oleoresin component analysis

Zingiber officinale Rosc. -
4'- -37- GC-MS o-t

1964 Nigam —

2008-04-05
. Tel 0538 8241783 E-mail superus@ sdau. edu. cn.
. Tel 0538 8241783 E-mail xukun@ sdau. edu. cn.
. Tel 0538 8249248 E-mail hzyin@ sdau. edu. cn.
“948” No. 2006-G15 .



6 - 693
27 3
1.0
GC-MS
0.8 -
E 0.6
1 Eer |
col [
02| Pomo I
1.1 cm o [ N
Aol | T
QP2010 Plus GC-MS Shimad- 0.0 b M LML
RE52_99 1 ¢/ 11
Fig. 1 Total ion current chromatogram of ginger
oleoresin from Zingiber officinale Rosc.
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Table 1
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Chemical compositions of volatile oil in ginger

oleoresin obtained with supercritical carbon

dioxide extraction

2 co,

Table 2 Chemical compositions of pungent compounds

in ginger oleoresin obtained with supercritical

carbon dioxide extraction

Retention Relative
; i Compound Similarity' )
time/min cont. © /%
2.88 octanal 93 tr®
3.38 1 8-cineole 92 0.08
4.24  B-linalool 85 0.13
4.91  B-citronellal 82 0.03
5.09 borneol 96 0.61
5.21 4-terpinenol 87 0.05
5.35 a«-terpineol 96 0.32
5.50 decanal 93 1.77
5.71  citronellol 93 0.11
5.86  trams-citral 88 0.61
5.97 geraniol 96 0.61
6.15 cis-citral 94 1.00
6.33  L-a-bornyl acetate 95 0.15
6.36 2-undecanone 93 0.10
6.89 S-elemene 93 0.11
7.02  geranic acid 88 0.19
7.28 cycloisosativene 84 0.10
7.41  geranyl acetate 94 2.16
7.60 B-elemene 92 0.36
7.75 trans-a-bergamotene 84 0.21
8.05 caryophyllene 87 tr
8.23  a-bergamotene 89 0.11
8.51 E -p-farnesene 90 0.34
8.56 Z -p-farnesene 87 0.14
8.71 aromadendrene 93 0.09
8.92  y-selinene 83 0.24
8.99 a@-curcumene 93 2.62
9.03 germacrene D 93 0.92
9.22  «-zingiberene 94 22.29
9.32  y-cadinene 88 1.02
9.38 «-farnesene 94 3.93
9.42  B-bisabolene 91 3.87
9.55 + -epi-bicyclosesquiph- 91 0.25
ellandrene
9.68 B-sesquiphellandrene 96 8.58
9.82  a-patchoulene 85 0.32
10.00 ledene oxide 82 0.15
10.14  4-ethenyl-a o 4-trimethyl- 95 0. 66
3- 1-methylethenyl -
cyclohexanemethanol
10.24  dodecanoic acid 93 0.10
10.32 4 11 11-trimethyl-8-methylene- 89 0.66
bicyclo 7.2.0 undec-4-ene
10.61  coniferol 85 0.40
10. 82 - -a-bisabolol 85 0.64
11.11 E -farnesene epoxide 81 0.14
11.23 + -a-bisabolol 85 0.70
11.42  cubenol 84 0.25
11.54 nerolidol acetate 82 0.63
12.24 cis- Z -a-bisabolene epoxide 84 0.40
12.56 2 6-octadiene-1 8-diol 2 6- 80 0.68
dimethyl-
13.27 nuciferol 81 0.12
13.67 Z -a-trans-bergamotol 83 0.27
15.21 Z E -farnesol 91 0.09

tion method 3

1 with NIST 05 2 determination by peak area normaliza-

tr trace.

Retention Mol.ecular Base Relative
time/min Compound fon peak cont.' /%
m/z m/z
11.90 zingerone 194 137 9.24
12.67 zingerone methyl ether 208 151 0.45
14.79  dehydrozingerone 192 177 0.10
19.26  4-shogaol 248 137 0.12
20.70  4-gingerol 266 137 0.14
21.36 E -6-shogaol 276 137 0.23
21.50 6-paradol 278 137 0.63
22.22  5-gingerol 280 137 0.06
22.43 Z -6-shogaol 276 137 7.36
22.91 6-gingerdione 292 137 1.24
23.22 diacetoxy-4-gingerdiol 352 137 0.30
23.88  6-gingerol? 294 137 9.38
24.17  6-isogingerol® * 294 137 0.16
24.26  methyl 6-gingerol 308 151 0.11
24.74  8-paradol 306 137 0.04
25.12  acetoxy-6-gingerol 336 137 0.79
25.48  6-gingerdiol 296 137 0.43
25.89 8-shogaol 304 137 1.42
26.37 diacetoxy-6-gingerdiol 380 137 2.20
26.59 8-gingerdione 320 137 0.39
27.53  8-gingerol 322 137 1.36
27.85 E -10-isoshogaol* * 332 137 0.06
27.94 Z -10-isoshogaol’ * 332 137 0.09
28.16 10-paradol 334 137 0.03
28.89  10-shogaol® 332 137 2.36
29.42  10-gingerdione 348 137 1.67
30.37 10-gingerol 350 137 0.33

peak area normalization method

# not previously reported from ginger. 1
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Fig. 2 Mass spectra of a 6-gingerol and b 6-isogingerol

m/= 180
m/= 150 0
m/z137 | ol o “ j f
m/=122 —H,0 f o
HO HO
HO OMe OMe
OMe
MI" mi= 294 mi=276 mlz 205
NP on _c* -
-H
HO HO -0
OMe OMe OMe
m/= 163 m/z 162
3 6-

Fig. 3 Major fragment ions and mass spectrometric fragmentation route of 6-isogingerol
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Fig. 4 Mass spectra of a 10-shogaol and b 10-isoshogaol
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