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Analysis of Volatile Components of Kaempferia galanga L. from Guizhou
by Solid Phase Microextraction and Gas Chromatography-Mass

Spectrometry
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Abstract: The volatile components of Kaempferia galanga L. from Guizhou were analyzed using gas chromatograp hy-mass spectrometry
(GC-M ) coupled with solidphase microextraction (SPME). The volatile components were also compared with those of Kaempferia galanga L.
from Guangxi using the same techniques in combination‘with Fourier transform infrared (FT-IR) spectroscopy. The volatile components of
Kaempferia galanga L. from Guizhou were different from those from Guangxi. The main components were estragole, followed by
5(1H)-azulenone, 2,4,6,7.8,8a-hexahy dro-3,8-dimethyl-4-(1-methy lethy lidene), and sey chellene. Using the peak area normalization method, the
detectable components with over 90% matching were statistically analyzed. Notably, 47 volatile components were detected in Kaempferia
galanga L. from Guizhou, and. the three major components comprised most of the contents: estragole at 61.53%, 5(1H)-azulenone,
2,4,6,7,88a-hexahydro-3, 8-dimethyl-4-(1-methylethylidene) a 15.54%, and seychellene a 7.19%. Moreover, the 47 identified volatile
components included . ethers (4), ketones (3), terpenoids (28), phenolic compounds (3), alcohols (2), esters (2), aldehydes (2), and
hydrocarbons(3). Amongthem, ethers, ketones, and terpenoids comprised 62.22%, 15.83%, and 13.68% of the total comp osition, respectively.
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Table 1 Analysis of volatile components in Kaempferia galanga L. from Guizhou by SPME/GC-MS

NO. t/min i 2 A ARt F M
1 513 a-J&H (o-pinene) 0.01
2 667 #:¥  (sabinene) 0.01
3 681 B-3 4 (B-pinene) 0.01
4 883 st4= 3% (p-cymene) 0.01
5 901 dl-474 % (dI-limonene) 0.02
6 941 B-F ## (B-ocimene) 0.01
7 10.36 y-T5 s 4 (y-terpinene) 0.02
8 12.26 5-3-% M (§-3-carene) 0.10
9 1733 % ¥ fn (estragole) 61.53
10 19.35 A R # & (trans-anethole) 0.55
11 20.16 P48 (cinnamaldehyde) 0.15
12 213 (cycIohexeieiihin?lﬁiefh;-}jiiz:T/Iethenyl) ) 0.12
13 2551 B-#E A 45 (B-elemene) 1.38
14 26.01 T A kB F B (methy leugenol) 0.04
15 26.19 R XS+ T -F &8 (cissisoeugenol) 0.05
16  26.68 F 45 ¥ (caryophyllene) 0.55
17 27.93 st ¥ A K A 7B (p-methoxypropiophenone) 0.13
18 28.10 o-¥¢A M (a-humulene) 0.14
19 28.23 7 &R X ST F 48 (methyl trans-isoeugenol) 0.34
20 28.42 ¥ (aromadendrene) 0.08
21  28.76 o-R 2 (a-muurolene) 0.54
22 29.24 KAk A #tH D (germacrene-D) 0.06
23 2951 A RAE 45 (valencene) 0.09
24 29.95 K& RH (seychellene) 7.19
25 30.28 B-2r% #¥ (B-bisabolene) 0.23
26" 30.80 LR KA A+ #  (bicy clogermacrene) 0.32
27 < 30.92 §-AAx M (3-cadinene) 0.15
28 31.24 KAk A+ # B (germacrene-B) 0.09

o X} 1a,2,6,7,7a,7b-7< £.-1,1,7,7a-m9 ¥ £ -1H-3F m A % 0.24
' (1H-cyclopropa[a]naphthalene,1a,2,6,7,7a,7b-hexahydro-1,1,7, 7a-tetramethy ) '

30 / 31.96 #t &8 (elemol) 0.18
31 3271 3-% A& M AE2 (3-methoxycinnamaldehyde) 0.09
32 33.00 a- K A&AMH  (a-amorphene) 0.41
33 33.30 64 i & A4 (caryophyllene oxide) 0.10

34 3352 (3E,5E,8E)-3,7,11-= % #%-1,3,5,8,10-+ —# &} 0.05
’ ((3E,5E,8E) -3,7,11-trimethy|-1,3,5,8,10-dodecapentaene) '

35 33.70 o-BL A M (a-elemene) 0.10
36 34.05 ¥ &AL T A T8 (methoxyeugenol) 0.05
#TH
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37  34.46 y-7F 4 (y-selinene) 0.14
38 3553 HHEEZ (terreyol) 0.26
39 3588 B-7-FHi (B-selinene) 0.27
40 36.03 o-# ZH  (a-gurjunene) 0.44
41  37.74 y-AtAx#s  (y-cadinene) 0.87
42 39.29 24,6788~ # 38 —FA4-(I-FAETHK)-5(1H) KR 15.54
' (5(1H) -Azulenone,2,4,6,7,8,8a-hexahydro-3,8-dimethyl-4- (1-methylethylidene) ) '
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44 40.41 * £18R (epizonaren) 0.09
45  41.30 B % 2 ¥ FR (solavetivone) 0.16
46 44.10 o- fLik-4-A K M A2EL T 85 (methy] a-cyano-4-nitrocinnamate) 0.05
47  50.71 iE =% (n-eicosane) 0.02
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Table 2 The characteristic peaksin inferred absorption spectra
of Kaempferia galanga L. from Guizhou and Guangxi

b 4 1LY 4% (o)lem?

J & 3423 2284 1457 1322 1113 1036 618 534

FM 3431 2174 1417 1384 1108 560

E V2 W 2 R, R A g
Al RS B BERD . KL SR,
[FI RGP AL B EAFAE AR ZE e, AN XA 22 3
ERREKRK. B, Z0X A E i R 2584 %)
GHMAHPAMAFEER L R ER T
PR AR 32 o) FR AR PR TR B, SO IE L A
PRI PR A SEIO AN 2P SN vha (1 2% K
PR 5% B, BOATE R S ISR AIES0w 12 7%
YRR R T i A0 MR F 04, 5 ELRT R 1) 5% R
A, e EEE A A2 —, NHIRTSU . B,
BtV b BRI I, BN Vb2 RS ST R

275



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.12

RHY,  JeREHER A E B o

B Lk
[ ERARET L PN RIMEL (ML

(2]

3]

[4]

[5]

(6]

276

Tolk iR #t,2010

Chinese Pharmacopoeia Commission. The pharmacopoeia of
the People’s Republic of China (The First) [M]. Beijing:
Chemical Industry Press,2010

R 57, B AR L 2R R B B o R SR A RS B e
LN B MR [J]. I ARIF B 4475 ,2005,10(5):486-491

LIU Yan-fang, WEI Pin-kang. Effect on the volatile oil of
kaempferia galanga I. inhibiting the growth and metastasis of
human gastric carcinoma [J]. Chinese Clinical Oncology,
2005, 10(5): 486-491

BRAR AL B0 2R AL R 2 R IRIE K R 78 T I
22 (B ) H5 i A 7 BEar 1 B BT AT [T v LR R
fh,2009,34(11):105-107

CHEN Fu-bei, CHEN Shao-dong, LIU Hong-xing, et al.
Comparison of chemical constituents for volatile oil from
fresh kaempferia galanga L. by soxhelt method and steam
distillation [J]. China Condiment, 2009, 34(11): 105-107

B IG AT=HF FRAKF 5 GCM S VEHTT ZRBHB DK,
AL 22 LAY [J]. B Rl 2005,26(6):196-198

FAN Ya-ming, REN San-xiang, CHEN Yong-heng, et al.
Analysis of chemical components of volaile -oil from
kaempferia galanga lLin south China by GCMS [J]. Food
Science, 2005, 26(6): 196-198

e, Ak 2= IR A AN R ey 24 R A i T B
B IR W5 2 Ak 2006,16(2):2-4

ZHOU Xuan, SONG Fenyun, ZHONG Zhao-jian. Analysis
of constituents of essential oil in kacmpferia galanga L. from
habitats. [J]. Joumal of Modem Food and
Pharmaceuticals, 2006, 16(2): 2-4

PUCEE RS C SR AN il o paE =R e /P S o
AT FE R 2 1 AL N 2 E R E
#4,2008,19(8): 2007-2009

LIU Xue-mei, LIANG Jian-gin, LU Bin, et al. Sudy on the

chemical constituents of volaile oils from kaempferia

various

galanga I. in fresh and dried characters [J]. Lishizhen
Medicine and Materia Medica Research, 2008, 19(8):
2007-2009

(71

(8]

(9]

(10]

(14]

[12]

[13]

[14]

VR R, R e SO B K RV AR TR B 22 A v T
FL[3]- 7 B L 2010, 35(6):57-60

LING Yuzhao, LIU lJingliang. Microwave assisted
hydro-distillation extraction of essential oil from of
kaempferia galanga L.[J]. China Condiment, 2010, 35(6):
57-60

Urruty L, Giraudel J L, Lek S, et al. Assessment of
strawberry aroma through SPME/GC and ANN methods,
classification and discrimination of varieties [J]. Journal of
Agricultural and Food Chemistry, 2002,50: 3129-3136
Pelusio F, Nilkson T, Montanarella L, et al. Headspace
solid-phase microextraction analysis of volatile organic sulfur
compounds in black and white truffle aroma [J]. Journal of
Agricultural and Food Chemistry,;1995,43: 2138-2143

2R ST A E(EE 7SIRIM] AR N R B A it 2007
LI Fa-mei. Analytical chemistry. (sixth edition) [M]. Beijing:
People’s M edical Publishing House, 2007

INEEE FIE R P A A AR b 5 4 e M] G
2 Tl i pt 2010

SUN ~Su-gin, ZHOU Qun, CHEN Jian-bo. Analysis of
traditional chinese medicine by infrared spectroscopy [M].
Beijing: Chemical Industry Press, 2010

BRI R b e Y EERR IR SRA S VR R BT 92
[3]. TLAE T #2,2002,31(4):246-251

XUE Ying, CHEN Hang. Sudy on the anti-carcinogenic
effects of three compounds in kaempferia galanga L. [J].
Journal of Hy giene Research, 2002, 31(4): 246-251

Pl 5, S PIAE,  DR S, A8 5 AR T E Tt DR A L
PEOFFTE R [J] £ i i Tk, 2005,(3):93-98

ZHONG Rui-min, WANG Yu-mei, ZENG Qing-xiao, ¢t al.
The current status of the gpplication of essential oils in food
preservation [J]. Food and Fermentation Industries, 2005, (3):
93-98

IR 758, R TR [ A DA =B BB FH i 2 S A E AN
IR R M Ry P] T TS 4%, 2008,29(2):110-114

SONG Shu-gin, GU Mao, CHEN Feipeng. Analysis of
volatile compounds from flowers and leaves of ocimum
basilicum I. with solid phase microexraction by GCMS [J].
Joumal of Chinese Mass Spectrometry Society, 2008, 29(2):
110-114



