8 4 Vol. 8 No. 4
2017 12 JOURNAL OF TROPICAL BIOLOGY Dec. 2017

11674 - 7054(2017) 04 - 0459 - 07

1 2 1 2 1 2 1 2
(1. / /
571101; 2. 571101)
: 2 -
( GCMS) 2
; ; ; GC-MS
: 0657.63 DA DOI: 10. 15886 /]. cnki. rdswxb. 2017. 04. 014
( Aquilaria Lam.) 2 N
3
4
o > 20 70 N N
6
7
8-9 . << >> “
10
1 2
GC-MS T GC-MS
02017 -07 -12 12017 -10 - 11
( ) (201303117) ; ( ZDKJ2016004) ;
( HAST201628) ; ( ZDYF2016210
ZDYF2017046)
(1966 -) . : . E-mail: wangyuguang @ itbb. org. cn

(1974 -) . : . E-mail: daihaofu@ itbb. org. cn



460 2017

1
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Fig. 1  Photos of samples

Sample C1: The part of the tree trunk of Aquilaria sinensis induced by insects; Sample C2: The transitional part of the trunk be—

tween insect infestation and chopping; Sample C3: The part of the same trunk induced by chopping

1.3 Cl1 Cc2
a3 o 2g 10 mL
30 min 5 min o 3 3
( = / x100%) .
1.4 GC-MS : (EI) ; 70 eV ; 230 C;
150 °C; 280 C; 34.6 pA,; 1434V, 20 ~550 m/z.
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wm ) ; : 50 °C 2 min 5°C * min"" 310 C 10 min; 250 °C;

He(99.999%) ; 1.0 mL * min~"; ; :3.0 mino
2
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Fig.2 The GC-MS total ion chromatogram of the samples
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1

Tab.1 Chemical constituents of the ether extracts of the samples

! % Relative

; Percentage content/%
R, /min Compound Formula  Molecular
Weight Cl Cc2 C3
1 5.23 Propanoic acid C,H,0, 74 15.07 9.78
2 6.27  3-Hydroxy2-butanone 3 — -2 - C,H;0, 88 5.05
3 12.61  1-Dodecene C,Hy, 168 1.21 1.58 2.38
4 14.09  Benzylacetone C,,H,,0 148 0.55
5 14.94  Benzenepropanoic acid methyl ester C,,H,0, 164 0.42
6 17.89 1-Tetradecene 1 — C, Hy 196 1.24 1.31
7 18.35 Dodecanal () C,H,0 184 0.44 0.39 0.67
8 19.93  4-epid5-hydroxyacorenone 4 -  —15 — A CsH,, 0, 236 0.43
9 20.15 2 4-Di-tert-butylphenol 2 4 - C,H,0 206 0.83
10 20.9 ; 3—1_313((1] ll—bimethylethyl) I;henol €, H,0 206 933 9.8 14.17
11 22.74 1-Hexadecene CHs, 224 0.95 0.70
12 24.23 B-Fudesmol g - A C;sHy, O 222 1.40 1.00 1.28
(- ) IBH-XEudesmane4a 11-diol
13 26.88 (—) -78H - Cdg 1] - A C,sH,0, 240 1.88 1.9
14 27.12  1-Octadecene CigHyg 252 0.44
2 t3-Dimethyl+2 3-methyl2-butenyl) 4 -cyclohexanone .
15 27.30 23— —2-(3- T ) 1 - A C;H,0 194 0.64 0.75 0.67
16 28.14  Baimuxinal A CsH,, 0, 236 1.01
17 28.63  Valenca-( 10) 8-dien-1-ol -1(10) 8-11 - C;sH,,0 220 0.96 1.73 1.07
ent-4( 15) -eudesmen- 1-ol- -one
18 29.15 ent4(15) - - —1- A C,sHy O, 238 1.37
7 9-Di+ert-butyld -oxaspiro( 4 5) deca-6 9-diene2 8-dione
19 29.76 7 9- -1- (45 -69- -2 8- CjH,O0, 276 1.46 3.74 3.85
A
20 29.82 Hexadecanoic acid methyl ester # C,,H,,0, 270 2.38 2.08
21 2984 }i—?ﬂethyl—f’entadecanmc ac;d methyl ester €, H,,0 270 107
3 5-bis( 1 1-dimethylethyl) 4-hydroxy-Benzenepropanoic acid
22 30.19  methyl ester C,sHy O, 292 0.61
35- (11- ) -4 -
73 30,56 i g—]jenzenedlcarbOX}Elg: _amd butyl 2-methylpropyl ester €, H,0 278 .76 1.76
24 30.58 a-fudesmol - A CsH,,0 220 1.16
11-Hydroxy-valenc- ( 10) -en2-one
25 31.77 1 - a 1) - —2- A C;sH,, 0, 236 1.55 0.38
Selina3 11-diened2 15-dial .
26 31.19 311 - 12 15 - A C,sH,,0, 232 0.31
27 33.60 Octadecanoic acid methyl ester C,H 0, 298 1.28 2.00 2.17
28 34.25  Octadecanoic acid ethenyl ester CyH4 0, 310 0.70 0.64

29  37.23 2A 2-Phenylethyl) chromone2 - (2 — ) C;H,0, 250 7.56 1.67 2.77
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1 Continued Tab. |
/ % Relative
R /mi Percentage content/%
B Compound Formula  Molecular
Weight Cl1 Cc2 C3
30 37.34  (Z) 9-Octadecenamide (Z) -9 - C,sHy;sNO 281 9.55 0.86
31 39.93 Hexadecan(z)i(; acid 2_—hlyc_lrz)xy—l ~ hydroxymethyl) ethyl ester €,y 1,0, 330 1.76 1.66
2 40.52 } ;—?enzenedicarb(()xzyl_ic acid b;s( 2-ethylhexyl) ester €, H,,0, 390 101
33 41.43 2Tethoxygfzsz(hgn_ylethyl) C)h“’mo‘f CsHeO; 280  5.83 3.41 2.32
34 41.49 ;f‘é;M_e‘hoxyph‘;“e‘hyl) chromen CsHeO, 280  1.54
35 42,99 Octadec-;nilc ac1d_21—h_yzlroxy—1 —()hydroxymethyl) ethyl ester 2114204 358 118
36 44.75 g—ﬁ/lethoxy—Z_—ZZL{ 42—n:egl;0iyphenyl) ethyl chromone CuH, 0, 310 150
37 4529 6 7-Dimethoxy2 2-phenylethyl) chromone CuH,0, 310 289 1.07 1.56
67- 2- 2-(4- )
38 50.20  Stigmasterol CuyH,0 412 2.49 2.15 4.31
39  50.92  vy-Sitosterol — CyHyy O 414 4.22 3.92 7.04
40  52.514 (24S) Stigmast-4-en3-one (24S) - -4- -3- CyyH, O 412 1.19 1.83
Total 65.56 68.89 62.19
Sesquiterpenes 8.96 7.51 3.02
Chromones 19.34 6.15 6.65
+ Sesquiterpenes + chromones 28.30 13.66 9.67
R, pR 2 -(2- ) HVAN
Note: Rt: Retention time; * : 2—( 2-Phenyleyhyl) chromone derivatives; A Sesquiterpenes
2
GC-MS o3
N ; 2-(2- )
2-(2- )
2 : o Cl1.C2 C3
4.45% 4.34% 4.43% 2-(2- )
o 2-(2- ) 3
28.30% 13.66% 9.67% Cl1>C2>C3,
2-(2- )
GC-MS
2-(2- ) 2-(2- ) 2- 2-(4-
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) 2 51.57% ~84.71%
2-(2- ) 2- 2-(4- ) 116 cr 2-(2
- ) 5 19.34% 2-(2- ) 6- —2-(2-
) 2-(4- ) 6 - 2- 2-(4- ) 67- 2
- 2-(4- ) 2-(2- ) 2- (4- )
9.10%; 2 @ 2-(2- ) 3 2-(2- ) 6-
—2-(2- ) 67 - 2- 2-(4- )
6.15% 6.65% . 2-(2- ) c1 .
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GC-MS Analysis of the Agarwood Induced by Insects and Chopping

WANG Yuguang' WANG Jun'®> YANG Jinling' > MEI Wenli' > DAI Haofu '*
(1. Key Laboratory of Biology and Genetic Resources of Tropical Crops Ministry of Agriculture / Institute of Tropical Bioscience and Biotechnology

Chinese Academy of Tropical Agricultural Sciences; 2 . Hainan Engineering Research Center of Agarwood Haikou Hainan 571101 China)

Abstract: The two adjacent parts of the tree of Aquilaria sinensis had been induced to produce agarwood due to
insect infestation and chopping for two years and the compounds of the argarwood induced were analyzed by u-
sing the GC-MS. The GC-MS analysis indicated that the chemical compositions of the agarwood by the two meth—
ods were similar but also had some differences between them. The relative contents of sesquiterpenes and
chromones of the agarwood induced by insects were higher than those of the agarwood by chopping. This result
shows that the chemical composition of the agarwood is affected by both the genetic factors of the tree and the ex—
ternal factors. In the two agarwood samples tested the quality of the agarwood caused by insects is better than
that of the agarwood by chopping.

Keywords: Aquilaria sinensis; insect infestation; chopping method; GC-MS analysis



