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Analysis of Volatile Aroma Constituents of Xilin Fire Ginger Using HS—-SPME-GC-MS
ZHANG Lu-lu', WANG Hou-zheng?, LIU Hui—qin', WU Jian—wen’, LI Gui—qing’,
LU Shun-zhong?, LI Qiu-ting'"
(1. Light Industry and Food Engineering College, Guangxi University, Nanning 530004, Guangxi, China;

2. School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu, China; 3. Guangxi
Zhuang Autonomous Region Forestry Research Institute, Nanning 530002, Guangxi, China)
Abstract: Volatile aroma components of the dried Xilin fire ginger slices were analyzed using headspace—solid—
phase microextraction (HS-SPME ) in combination with gas chromatography—mass spectrometry (GC—MS). The
SPME fiber type, extraction time, and desorption time were optimized using a single—factor optimization pro—
cess. The highest extraction efficiency of the volatile aroma components was achieved with 3 g of dried Xilin fire
ginger powder, a 100 wm polydimethylsiloxane extraction head, an adsorption time of 40 min, and a desorption
time of 3 min. A total of 45 aroma components were detected, with terpenes being the most abundant; small
amounts of esters, ketones, aldehydes, and alcohols were also present. The main volatile aroma components
were (- )-zingiberene, B—sesquiphellandrene, (E,E)-a—farnesene, B-bisabolene, a—curcumene, -

cubebene, 2—endo—borneol, a—citra, and (—)-PB—elemene.
Key words: Xilin fire ginger; headspace solid phase micro—extraction(HS-SPME ) ; gas chromatography—mass

spectrometry( GC—MS ) ; volatile aroma constituents; optimum conditions
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Table 1 Extraction efficiencies of HS—SPME with different SPME

fibers
ERIOS ST AR WEEA
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Fig.1 Extraction efficiencies of HS—SPME with different

extraction time

F P 1 AT Bt A B [R] A S ZE T 220 BT
15 B TR BUR WS I, 228 R K 4047, 30 min 5 40 min
) S s T FRAEAE 22 5,40 min 5 50,60 min I ANTELE
Z5 MAEBUIHEECE 30 min ~ 40 min 341,40 min
A4 K, 40 min ~ 60 min FFE /0, X AT HEZh T
FEBCERAE IR BN AL U FIRAS 5, ARS8 A€ B [a]
O O PR A UL R R SR
i A ST T A WA, A S TR RRLE R 23
MEEREAG. PRILZE & 25 8, A2 40 min 12201
S AR U]
2.3 fEbreS R PP fkAs

TZ8d ] 100 um PDMS ZEHGL , #EHL 40 min,
K1 min ~ 4 min ) A AT IS [R) X6 06 505 A6 T R
¥Ry 45 Ao g T B 04 T AR e A R, T E 2
FiR

6.0x10"
L ]
L T
5.5x10
&
g; 5.0x10"
o
4.5%x10" 1
-
4.0x10" ; : * !
1 2 3 4

fF AT (] /min
2 fR#TEEIY HS-SPME ZEENS R A9 5400
Fig.2 Extraction efficiencies of HS—SPME with different

desorption time
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VUMK 22T 285 3 g, 7E 100 wm PDMS ZEH) ,
B 40 min, f#HT 3 min BRAEZREBUERE R, T8 SUL
Sy BT E N E 3 iR

HITE 3 T FERAR AR VMR 22 A
T LA IR H G R AR o X%
RS IATR RS G IR e Boe v F A
X o LA RN 2 R

2.5x10" -
2.0x10" +

0]
i 1.5x10

# 1.0x10" |

5x10°

OM

0 5 10 15 20 25 30 35 40 45
A5} [ /min

3 FEELZMESHSH GC-MS 2B FiRE
Fig.3 GC-MS total ion current chromatogram of volatile aroma

components extracted from ginger
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Table 2 Identification results and relative percentage of volatile aroma components of dried ginger

i AR PELHR CAS 5 % RI SEPETT R
1 2B 2-heptanol 543-49-7 0.05+0.00 901 RI,MS
2 FH L P T 5—hepten—2—one, 6-methyl— 110-93-0 0.07+0.01 985 RI,MS
3 Ui eucalyptol 470-82-6 1.44+0.09 1035 RI,MS
4 (=)= Th M F A ) (=)—verbenone 1196-01-6 0.080.00 1092 MS
5 Iy R B-linalool 78-70-6 0.31£0.02 1 098 RI,MS
6 L TR (=)-camphor 464-48-2 0.14+0.01 1142 MS
7 T citronellal 106-23-0 0.11£0.01 1151 RI,MS
8 2- PRI endo—borneol 507-70-0 1.36+0.06 1168 MS
9 AT terpinen—4—ol 562-74-3 0.08+0.00 1178 RI,MS
10 oA a—terpineol 98-55-5 0.50£0.03 1193 MS
11 i S citronellol 106-22-9 0.14+0.01 1229 RI,MS
12 B-Hr A B—citral 106-26-3 0.83+0.02 1236 MS
13 i geraniol 106-24-1 0.22+0.01 1251 RI,MS
14 a—FrETE a—citral 141-27-5 1.170.09 1266 MS
15 TRl bornyl acetate 76-49-3 0.36+0.02 1283 RI,MS
16 PP T 5 Y 2-undecanone 112-12-9 0.32+0.01 1292 RI,MS
17 S A i d—elemene 20307-84-0 0.11£0.01 1333 RI,MS
18 LIRATF i citronellol acetate 150-84-5 0.17+0.00 1349 RI,MS
19 (+)- I E 1M (+)-cyclosativene 22469-52-9 0.40£0.01 1365 RI,MS

20 (=)—a—JRH copaene 3856-25-5 0.86+0.01 1373 RI,MS
21 LR i geranyl acetate 16409-44-2 0.410.01 1377 MS
22 B-Mid M B-elemene, (-)- 515-13-9 1.130.14 1387 RI,MS
23 - a-bergamotene 17699-05-7 0.40+0.01 1 401 MS
24 FaXir caryophyllene 87-44-5 0.19+0.00 1416 RI,MS
25 y-HiAE M y-elemene 29873-99-2 0.57+0.02 1427 RI,MS
26 -~ Tl trans—a—bergamotene 13474-59-4 0.210.01 1432 RI,MS
27 B WM (E)-B~famesene 18794-84-8 1.04+0.07 1453 MS
28 (+)-F RN aromandendrene 489-39-4 0.48+0.01 1457 RI,MS
29 a1l 2 a—gurjunene 22567-17-5 0.27+0.00 1472 MS
30 (=)—a—AK 2 (= )—a—muurolene 483-75-0 0.40+0.01 1473 MS
31 B-EER A B-cubebene 13744-15-5 2.85+0.08 1479 MS
32 - a—curcumene 644-30-4 6.660.42 1480 RI,MS
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Continue table 2 Identification results and relative percentage of volatile aroma components of dried ginger
75 AR YRR CAS & % RI EMETT
33 a7 a-selinene 473-13-2 0.14+0.00 1486 MS
34 L (=)-zingiberene 495-60-3 42.09+0.83 1 496 RI,MS
35 -k a—farnesene 502-61-4 9.70+0.45 1505 MS
36 B-ZL 20 B-bisabolene 495-61-4 8.21+0.62 1507 MS
37 AR /N d—cadinene, (+)— 483-76-1 0.54+0.01 1516 RI,MS
38 B-fiF AT B-Sesquiphellandrene 20307-83-9 15.40£0.51 1523 MS
39 (7.E)-a—3EWehs (Z,E)-a—farmesene 26560-14-5 0.110.01 1525 MS
40 EII alloaromadendrene 25246-27-9 0.20+0.01 1556 MS
41 R A A nerolidol 142-50-7 0.11x0.01 1557 MS
42 KBTI cis—sesquisabinene hydrate na 0.09+0.01 1612 MS
43 -5 TR ALY cis—z—a-bisabolene epoxide na 0.04+0.01 1628 MS
44 BN B-ecudesmol 473-15-4 0.03+0.00 1652 RI,MS
45 RETKE IR trans—sesquisabinene hydrate na 0.03+0.00 1683 MS

Y+ na AR A B EIHC R .
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3 it
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