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Fig. 1 The agarwood samples from Wenchang Lingao and Qionghai Hainan
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Tab.1 Chemical constituents of the ether extracts of the three pieces of agarwood

Relative content / %

No. Compound Molecular
F 1 Molecular
ormuia Weight ~Wenchang  Lingao  Qionghai
1 1- 1-Dodecene C,H,, 168 0.12 0.10 0.07
2 Benzylacetone C,,H,,0 148 0.18 4.01 3.24
3 () Dodecanal C,,H,,0 184 0.14
4 N- - N-Propyl-benzamide C,, H,;NO 163 0.34 0.79 0.43
1509- 4 59- A
CsH
> 1 5 9-Trimethyld 5 9-cyclododecatriene 15 204 0.30 0.62 0.44
6 Anisylacetone C,H.,0, 178 0.11
7 2 4- 2 4-Di-tert-butylphenol C,,H,,0 206 0.40 0.49 0.40
8 2- - 2-Methyl-chromone C, H; 0, 160 0.15 0.19
9 * epi-Ligulyl oxide C;sH, O 222 1.39
10 * Agarospirol C;sH) O 222 1.33
11 * Jinkoh-eremol C,sH, O 222 2.09
12 *Valerianol CsHy, 204 3.87 0.23 0.32
(S) 4a— 24 1- )3 44a567-
13 (S) 4a-Methyl 2« 1-methylethyl) 3 4 4a 5 6 7-hexa— C, Hy, 190 2.58
hydronaphthalene ™
14 * Sinenofuranol CsHyO, 238 2.52
9 11(13) - 42— * Co.H..0
15 Eremophila-9 11( 13) -dien42-o0l R 220 2.93
16 * Baimuxinal C,sH,, 0, 236 26. 14 1.02 0.65
17 * Isobaimuxinol C,sH,,0, 236 4.60
18 Valencad( 10) 8-diend1-0l™ C,sH,, 0 220 10.15
7 9- - 4.5 6 9- 2 8-
19 7 9-Di-tert-butyld -oxaspiro 4.5 deca6 9-diene2 8- C;H,0; 276 0.27 0.23
dione
7H9(10) - 41 12- 8-
N C,sH,0 .
20 7-H9( 10) -ene-d 1 12-epoxy-8-oxoeremophilane ™ R 234 195
(4B 78 8aB) 3 4 40 5 6 7 8 Ba— -1+
) “da- - *
21 (408 78 8aB) 3 4 4 5 6 7 8 8a-Octahydro7- 1- C;sHy,0, 234 1.90
( hydroxymenthyl ) ethenyl 4a-methylnaphthalene -
carboxaldehyde
22 2.24
23 11 Hydroxy-valenc- ( 10) -en2-one ™ CsH,, 0, 236 2.03
15- 3-
4 1 5-Diphenyl-3Pentanone € HisO 238 1.54 1.98
15- 2-
C,H
25 1 5-Diphenyl2-Pentene 17 222 0.63 0.67
26 1.59 1.50
2 P de 3 CHO 236 471 611

1 5-Diphenyld penten-3-one
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Continued Tab 1

No.

Compound

Molecular

Relative content / %

F 1 Molecular
ormuia Weight Wenchang  Lingao Qionghai
28 2.51 3.5
242~ ) C,H,0
2 2 2-Phenylethyl) chromone 17 250 1.93 49.64 50. 87
2- 4H-1 -4-
H,,0, .
30 2-Styryl 4H- 1 benzopyran-4-ene 0 248 0.41
2-2H4- ) * CoH.0
31 2—- 2+ 4-Methoxyphenylethyl)  chromone 18771673 280 1.36 8.97 8.81
5 8- 2H2- ) * C.H.0
325 8-Dihydroxyl-2{ 2-phenylethyl) chromone pHuOe 282 2.79
6 8- 242- ) * C.H..0
33 6 8-Dihydroxyl2- 2-phenylethyl) chromone 17°714 4 282 4.66
6-  242- ) . C,H,,0
34 6-Hydroxyl 2+ 2-phenylethyl) chromone s 266 6.48
Z) 13-
35 E Z; 43 Docosenamide CHy s NO 337 0.65 1.48 0.85
6— 2-2H4- ) * CH.0
36 6-Methoxy2— 2 4-methoxyphenylethy) chromone 18T 310 1.47 2.06 1.61
6 7- 2H2- ) * CoH-0
37 6 7-Dimethoxy2~ 2-phenylethyl) chromone 1978 T 310 3.47 6.87 5.2
6 7- 2-24- ) ® CoHL O
38 6 7-Dihydroxyl2— 2+ 4-methoxyphenylethyl)  chromone 207720 340 2.36
39 Stigmasterol o HysO 412 0.58
40 Clionasterol CoHyyO 414 0.33
4- 3-
4l Stigmast-4-en-3-one CayHyg O 412 0.10
24S- 4 22E-  -6-
H
42 24SEthylcholesta4 22E-dien-6-one Ca9Hig O 410 0.11
Total 82.33 92.45 93.97
Chromones 13.38 72.20 73.38
Sesquiterpenes 63.78 1.87 1.41
Unidentified 2.24 4.10 5.00
No. 29 + No. 31 3.29 58.61 59.68
PX o 2A2- )

Note: ¢ sesquiterpenes ; 3% 2+ 2-phenylethyl) chromone



1 : 109

3
3 . . )
12 N -
24- : 159- -159- .
; 2-(2- ) 2-2-(4- ) 6 - -2- 2-(4-
) 67— -2-(2- ) ; 1- (Z) -13 -
. 15- -3 - 15— -2 - 15-
-1- -3—-  WuB * 1 - -15- -
3- 2 1
27 GC - MS 2-(2-
) ; GC = MS 40 min
. 3
; o 3
. . ) 63.78% 1.87% 1.41%
13.38% 72.20% 73.38%
(26.14%) 2-(2- ) (49.64% 50.87%) .
2 o 2 21 19 .
2-(2- ) 2- 2-(4- )
0.16% ~13.30% 37.30% ~84.71%
58.61% 59.68%
. 2- 2-(4- ) ¢
2 2-(2- ) 2- 2-(4-
) ( 1), 1.3% ~9.7%
34% ~45% . 8.16% 6.26%

O o0 9 O

o

Naef R. The volatile and semi—~volatile constituents of agarwood the infected heartwood of Aquilaria species: a review ] .
Flav Frag J 2011 26(2): 73 -87.
2-(2- ) GC-MS J. 2013 34
(9): 1819 -1824.
Chen HQ WeiJH YangJS etal. Chemical constituents of agarwood originating from the endemic genus Aquilaria plants
J . Chem Biod 2012(9) :236 -250.
. GC-MS 2-(2- ) J.
2014 35(6): 1235 -1243.
Mei W L. Yang D . Wang H et al. Characterization and determination of 2 — ( 2 — phenylethyl) chromones in agarwood by
GCMS ] . Molecules 2013 18: 12 324 —12 345.
HPLC J. 2014 45(23): 3456 -3461.
J. 2014(4) : 46 -81.

.3 GC-MS I 2015 36(8): 1498 —1504.

Ishihara M Tsuneya T Uneyama K. Fragrant sesquiterpenes from agarwood J . Phytochemistry 1993 33(5):1147 —1155.

GC-MS I



110 2016

10 Okugawa H Ueda R Matsumoto K et al. Effects of agarwood extracts on the central nervous system in mice J . Plant

Med 1993 59(1): 32 -36.

11 Mei WL Zeng Y B Wu]J etal. Chemical composition and anti-MRSA activity of the essential oil from Chinese eaglewood
J . J Chin Pharm Sci 2008 17(3): 225 -229.

12 Suwannasing C Paiyabhroma N Kumphune S. Anti-ischemic effects of the ethyl acetate extract of Aquilaria crassna by atten—

uation of P38 MAPK activation J . J App Pharm Sei 2012 2(10) : 26 -30.

13 . ] 2015 37(8): 1740 - 1747.
14 WuB LeeJ G Lim C]J etal Sesquiterpenoids and 2o 2-phenylethyl) 4H-chromen<4-one ( =2~ 2-phenylethyl) 4H- -
benzopyran-4-one) derivatives from Aquilaria malaccensis agarwood J . Helvetica Chimica Acta. 2012 95(4) : 636 — 642.

Determination of Volatile Constituents of
Bark-agarwood in Hainan China

YANG Jinling DONG Wenhua MEI Wenli LI Wei DAI Haofu
( Institute of Tropical Bioscience and Biotechnology Chinese Academy of Tropical Agricultural Sciences; Hainan Engineering and Technology

Research Center for Agarwood Haikou Hainan 571101 China)

Abstract: Three bark-agarwood samples were collected from Lingao Qionghai and Wenchang Hainan Province
to determine their characteristics of volatile constituents. The volatile constituents and relative contents of three
bark-agarwood samples were analyzed by GC-MS. From the samples 42 chromatographic peaks were detected of
which 12 peaks were shared by the three samples. The ether extract of bark-agarwood in Wenchang city yielded
higher relative content of sesquiterpenes than those in the other two locations while the major constituents of e—
ther extracts from the bark-agarwood samples in Lingao and Qionghai counties were 2-2-phenylethyl) chromones
and the sum of the relative content of 2-{ 2-phenylethyl) chromone and 2- 2~ 4-methoxylphenylethyl)
chromone fell in the range of ether extract of agarwood Borneo kynam.

Keywords: bark-agarwood; volatile constituents; GC-MS



