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Abstract: Essential oil, extracted from the rhizomes of ginger, was analysed by GC-MS.
Thirty-five, 36 and 44 constituents were identified respectively from the methanol, ethyl
acetate and hexane extracts. Principal constituents detected in the three extracts were
terpenes, but the composition and contents of the terpenes were different. The contents of
total terpenes and sesquiterpenes increased with increasing polarity of the solvents used for
extraction, but the content of monoterpenes decreased. The contents of unsaturated
sesquiterpenes with antioxidant activity increased with increasing polarity of extracting
solvents. It is shown that the antioxidant activity of ginger extracts increases with increasing
polarity of solvents used for extraction.
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Table 1 Volatile constituents and relative content in different solvent extracts of ginger rhizomes

R Y MR ECsERRY
&Y (TR Methanol extract Fthyl acetate extract Hexane extract
Compound (MW) wE  AE(%) W5 AR(% #% AR
Peak No. Content Peak No. Content Peak No. Content

Z.% Acetic acid (60) 1 1.43 1 1.49
FEB 4% Cyclohexane (84) 2 1.19 1-5 1.7
Pk Z B Propanoic acid ethyl ester (102) 3 2.62
. @ Hexanal (100) 2 1.77 4 0.96 6 0.58
6 - B 3 -5- 4% - 2- il 6-Methyl-5-hepten-2-one (126) 3 0.34
B4k Heptane (98) 7 0.50
# & Cylohexanone (98) 5 0.46 8 16.82
o- £ aPinene (136) 6 0.55 9 25.32
% Camphene (136) 7 1.45
B- A% p-Myrcene (136) 4 0.66 8 0.76 10 0.73
1% Borneol (154) 5 3.02 9 3.24 11 2.85
34 Linalool (154) 6 0.81 12 0.26
1-34 2- 84 2-Hexen-1-ol (100) 13 0.23
o- BAMEE  a-Terpineol (154) 7 1.88 10 1.23 14 0.90
M8 Geranial (152) 11 2.63 15 2.64
#& M #% Geraniol (154) 8 0.36 12 7.06 16 5.52
HiFE M Anethole (148) 13 2.12 17 0.34
3-+— #%H 2-Undecanone (170) 14 0.38 18 0.23
Z B % F B Citronellylacetate (198) 9 0.61 15 0.45 19 1.14
T % Eugenol (164) 10 0.66 16 5.13 20 1.56
=7, %0 =1 Dicthyladipate (202) 11 1.02 17 0.73
¥4 LRI Z. BT Geranyl acetate (196) 12 4.03 18 2.85 2t 171
A ELHS Copaenc (204) 13 0.29 2 0.20
- Hi% #5 Elemene (204) 14 0.86 19 0.66 23 0.46

%W Zingiberone (204) 24 0.23
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BRI Y LR ERRY) EE Ry

&Y (5 T8’) Methanol extract Ethyl acetate extract Hexane extract
Compound (MW)
s FR(%) %5 EEB(%) B8 TR (%)

Peak No. Content Peak No. Content Peak No. Content
B-B41# p-Caryophyllene (204) 15 0.28 20 1.24 25 0.18
P- 4L 25 yBisabolene (204) 16 0.42 26 0.22
KA Unknown 17 0.41 27 0.19
K41 Unknown 18 0.41 28 0.22
A1 Caryophyllene (204) : 19 0.38
o- EWM oCurcumene (202) 20 3.68 21 2.73 29 1.62
y-#EM yElemene (204) 21 C 202 22 1.37 30 0.83
o-E#H  oZingiberene (204) 22 21.24 23 15.07 31 9.95
o- & B WM aFarnesene (204) 23 12.01 24 9.97 32 5.85
p- 4% #4%  p-Bisabolene (204) 24 5.29 25 3.89 33 2.56
HHH Germacrene (204) . 34 0.17
f-& AWM pFarnesene (204) 25 9.27 26 7.13 35 427
FB Zingiberol (222) 26 2.12 27 0.46 36 0.22
W - BEAEANBE Z-Nerolidol (222) 28 1.36 37 0.45
1% B Elemol (222) 27 0.34 29 0.43 38 0.22
%MW Zingiberone (194) 28 4.51 30 2.18 39 1.00
5-t&r- 8 p-Eudesmol (222) 29 0.97 31 0.44 40 0.18
B E Hexadecanoic acid methyl ester (270) 30 0.35 32 0.35
#4A Unknown 31 0.29
¥ Hexadecanoic acid (256) 32 0.94 33 1.64 41 0.30
R -BIEMEE E-Nerolidol (222) 33 0.30
#H Unknown 34 0.71 34 0.37 42 0.19
5- -+ DUEEME  5-Tetradecyne (194) v 35 0.52 35 1.87 43 0.38
#H Unknown 36 0.76
:JEBE Farnesol (222) 37 0.49 36 0.45 44 0.17
fFM:EE  Paraldol (278) 38 0.81 37 0.80 45 0.38
#4 Unknown 39-44 13.73 38—-43 12.31 4652 6.50
BEE Total 100 100 100

MAEZPREBEBRYFRET 4 N4, £27T 35 M5, HEKHEEN 83.69%; NZKRZES
REPRET 43 M4, 28 36 MG, SRR ER 87.32%; AECKRERYHHE T
5244, BET 44 NS, HRRHER 92.90%, HAiES 1-6 HEH.

S REY, EZ=MEIBENERH RS ETENERLEY. BRBRYPHIERELSE
HA AT (R 2) £, FERHELRN S EMEEBILEFIARER T MW, &P EERY
1 69.02% [EF 2.8 Z.ERR BV EY 61.07% MIEC 4RI H 58.96%. T H, #EHRMFMHA, &
BIFEARE, FREBEY P ELERAE, §5T 60.14%, SBBEHH o- 25 21.01%, o £
BWHEM - B WMIL & 21.28%, BATER R |5 8.93%. ZBMIZERBEBY F BB EEIR R
X, 5 42.68%, ASBEBREHTN o- £, 5 15.07%, o &EREM - EHKMEILLH 17.01%,
HABERSERD EAR 22.90%. MECKRERPUMAELRNE, 53633%, HEEERH
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Fig. I GC-MS spectra of organic solvent extracts of ginger rhizomes
a. BEHEEY Methanol extract; b. ZMZ B Y Ethyl acetate extract; c. ECEHEEY Hexane extract
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Table 2 Main compounds, types and relative contents in the different solvent extracts of ginger rhizomes

B LR EERRY ECHERRY
&y i) Methanol extract  Fthyl acetate extract Hexane extract
Compound Type e ER(%) WE O FR(%) B2 SR(%
Peak No. Content Peak No. Content Peak No. Content
o~ J%4S  oPinene B Monoterpene 9 25.32
EJ% Borneol B Monoterpene 5 3.02 9 3.24 11 2.85
HMH B Geranial K Monoterpene 11 2.63 15 2.64
FHM B Geraniol HiEMonoterpene 12 7.06 16 5.52
HiFM Anethole K35 Monoterpene 13 2.21
T#® Eugenol i Monoterpene 16 5.13
o-#AMBE o-Terpineol B PEMonoterpene 7 1.88
oA JLREZ B8 Geranvl acetate  Hif§Monoterpene 12 4.03 18 2.85
o- BIM - Curcumene f& 2 5Sesquiterpene 20 3.68 21 2.73
y-MEH yElernene £ WiSesquiterpene 21 2.02
o~ E#  «Zingiberene fFABESesquiterpene 22 21.24 23 15.07 31 9.95
a- & EWH oFarnesene f&4:W5Sesquiterpene 23 12.01 24 9.97 32 5.85
- 4B %55  f-Bisabolene &4 PESesquiterpene 24 5.29 25 3.89 33 2.56
B4 WM pFarnesene f&4 ¥ Sesquiterpene 25 9.27 26 7.13 35 427
#M Zingerone f&2 fiSesquiterpene 28 4.51 30 2.18
Hf54 8 Contents of monoterpene 8.93 23.12 36.33
595 & B Contents of sesquiterpene 58.02 40.97 22.63
B A& Total 66.95 64.09 58.96

T BRERA o- TG 25.32%, FFEMER R 5 22.63%., REXERMLERTUFE, EE2HIE
752 U v A5 24 5 28 R 4 Y B AR BBV R AR ek R B T 38 45, TG BATE 28R 1Y B R 3R B A
8RN
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