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Analysis of Volatile Components from Pterocarpus indicus Leaves with Different
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Abstract: The volatile components from Pterocarpus indicus leaves were extracted by simultaneous distillation extraction
(SDE) , solid phase micro-extraction (SPME) and dynamic headspace adsorption (DHA) and analyzed using gas chro-
matography-mass spectrometry ( GC-MS). The results indicated that the volatile oil compounds extracted out using the
three methods were different. Twenty-five chemical components were identified from the SDE extract, the main component
was 2-nitroethanol , accounting for 35.29% of the total identified components ; Twenty-seven chemical components were i-
dentified from the SPME extract,the main component was cis-3-hexenyl-1-acetate , accounting for 33.62% of the total i-
dentified components ; Twenty-seven chemical components were identified from the DHA extract, the main component was
2-nitroethanol , accounting for 30.42% of the total identified components. Two compounds were detected in all the three
extracts. In addition, alcohols,esters and acetals were the major components detected in all the three extracts.
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Fig. 1  GC-MS total ion chromatograms of volatile components of P. indicus extracted by SDE,SPME and DHA
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% 1 SDE.SPME #1 DHA 1REXHIED B LI R M TR
Table 1  Analysis result of volatile components of P. indicus extracted by SDE,SPME and DHA
SDE SPME DHA
L ety ey FERLRE e BB TR
No. Compound folecular gl e MR g MR wi g MO
tf’ Content (%) t{g Content (%) t{g Content (%)
(min) (%) (min) (%) (min) (%)
#234(7 F) Hydrocarbons ( seven)
1 S50 Perillen CoH,O0 - - - 10.530 5.99 96 - - -
2 714 Caryophyllene CisHyy - - - 23591 7.89 93 - - -
D LASMMEE e mmas e - o -
4 a-VEJe s a-Farmnesene CisHyy - - - 27.451 0.58 85 - - -
5 %% Heneicosane CyHy - - - 32,955 0.96 93 - - -
6 =175kt Hexatriacontane CiH74 36.996 0.99 96 - - - - - -
7 IO+ Tetracontane CoHs2 38.542 1.47 96 - - - - - -
[ (15 Fi) Alcohols ( fifteen)
8 2- [ 2-Hexanol CeH,0 - - - - - - 4398 0.82 9
9 2,3-T [ 2,3-Dutanediol C,H,,0, 5.083 3.16 98 - - - - - -
10 1-2 % 1-Hexanol CeH,0 = - - 5557 177 86 - - -
11 2-ft§ 3£ Z [ 2-Nitroethanol C,HsNO; 5.732 35.29 84 - - - 6.010 30.42 84
12 2- TR 4 3L 2, 12 2 -Isopropoxyethanol CH,0, - - - - - - 578 3.51 89
13 I cis-3-Hexen-1-ol CeH,0 6.651 4.23 97 5900 0.66 92 7.111 10.65 97
14 1-37475-3-J 1-Octen-3-ol CyHig0 10.336 0.88 98 - - - - - -
15 3 2£ 8 Maltol CeHeO; - - - - - - 16.425 0.36 97
16 P = Glycerol CHg0, - - - - - - 16.627 0.36 90
17 iﬁfzjhfmgtjfﬁiﬁ CoHO - = = =~ 16785 031 80
18 2 ,4-Z Hi $£3-J% F% 2 ,4-Dimethyl-3-pentanol C,H 0 - - - - - - 18.219 1.49 86
19 % JE [ Famesol CisHyO - - - 29.561 0.44 86 - - -
20 LW R Epicedrol CisHyO - - - 30.343 0.41 79 - - -
21 FEE Phytol CoHypO 31.673 2.73 97 - - - - - -
2 o) st i RO TR LI B
525 (2 Fi) Aldehydes (two)

23 K 1% Benzeneacetaldehyde CgHgO - - - - - - 13.857 0.69 95
24 T-{#% Nonanal CoHig0o - - - - - - 16.217 0.35 84
15 (9 F) Ketones (nine)

25 3-$3-2-T [ 3-Hydroxy-2-butanone C,HgO, 3.343 2,06 98 - - - - - -
26 4-Z %8 32-T il 4-Ethoxy-2-butanone CeH,,0, = - - - - - 15462 0.21 77
21 Crdohoni sy 2 e CEH20s == 2le 20w
28 3- I 48 3£ Z, Bl 3-Methoxyacetophenone CoH, 0, - - - - - - 23.712 3.88 86
29 -2 22 [ a-Tonone C;3HypO - - - 2476 1.13 89 - - -
30 I SL PR Geranylacetone CH,0 - - - 25092 0.27 8 - - -

g e ,
3 1-(4—Ethj:}%;fl;%i;ﬁi}%)ﬁ/—(\)igdecamne Castlu 0y - - - 290y - - -
32 B-4 % >4 fifi B-Ionone Ci3HyO o - - - 26,346 0.62 80 - - -
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33 HH i Hexahydrofarnesyl acetone CgH3,0 - - - - - - 39.342 0.61 95
2 (2 Ff) Phenols (two)

34 LIGFER Ethenyloxybenzene CgHgO - - - - - - 20.384 2.29 86
35 6- 4T XS ) Butylated hydroxytoluene ~ CysHy O — - - 27.615 0.69 85 - - -

52 (15 Ff) Esters ( fifteen)
36 TR 2.8 Ethyl butyrate CsHpO, 5.215 0.04 8l - - - - - -
— s ] A T s T
37 A 5t P i L i CeH0; 5.493 438 87 - - - - -
I_M’flbﬁg_ﬁ%oﬁl acetate
36 G RR CeH;;0, 8.770 1.30 87 - - - - - -
3-Methox /rggyl acelate
Ll e
¥ CoHigO05 8.987 2.21 85 - - _ _ _ _
Tnethylene gﬁmol onor%f-tll_llyl f-ther acetate
40 P cis-3-Hexenyl- CsH,0, 11.213 0.48 94 10.302 33.62 95 12.545 4.18 96
1-acetate
41 LR Hexyl acetate CgH,60, - - - 14.258 0.31 96 - - -
42 (Z)-THR-3-C Ml cis-3-Hexenyl butyrate CoHi30, - - - 16.770 1.79 91 25.965 0.65 94
43 T2 C Jig Hexyl butyrate CipHyO, - - - 16.965 0.16 74 - - -
44 PR MR cis-3-Hexenylvalerate C;1HyO, - - - 18.394 0.20 78 - - -
2-(1-Z8 585 N L TR
CoH 5O - - - — - _
45 Ethyl 2-(1-ethoxyethoxy ) propancate oI 18.771 2.05 86
46 CU IR M BTG cis-3-Hexenyl hexanoate C,H,0, - - - 23.434 25.36 84 - - -
47 H BRI CU g Cyclohexyl formate C,H,0, - - - 24.962 0.49 80 - - -
48 S TSR CUHE Gyclohexyl methacrylate CioHi60, - - - - - - 26.124 0.56 82
49 R H R B g cis-3-Hexenyl benzoate C3Hi0, - - - 29.337 0.46 87 - - -
EBRER , T 51 =t HE s .
K C;Hy 058 - — - . . - - _
0 Sulfurous acid , butyl tridecyl ester 177363 31.5300.38 88
it 35 (5 1) Ethers (five)
51 2-Z 58I T B 2-Ethoxybutane CeH 4,0 5.364 2.51 92 - - - 5.648 5.44 91
52 2-H FHE N ¢ 2-Ethoxypropane CsH,,0 5.798 2.08 85 - - - - - -
53 2-2, %8 3 -3-50 T I 2-Ethoxy-3-chlorlbutane CeH;;CIO - - - - - - 6.079 4.58 92
54 2-Z 58 b 2-Ethoxypentane C,HigO 8.484 0.98 88 - - - 7.504 8.03 88
55 1-T 483345 1-Butoxypentane CoH, O - - - 17.250 0.18 79 - - -
HAmE25 (10 Fl) Acetals (ten)
56 1-— 4 2% 1, 1-Diethoxyethane CeH 4,0, 3.713 3.49 93 - - - - - -
57  1-ZAAKE-1-TNEHE 2 K¢ 1-Ethoxy-1-propoxyethane  C;H;s0, 9.219  0.93 88 - - - - - -
= = RSP
s ZOMRURHILD 4S5 HULLS-CRUNEE oy o0 0003 13 87 - - - - o
2(Methoxymelhyl)-2 4.5 trlmelhyl 1,3- dkloxolane
5 2-LH2 4,52 UL g CeHG0, 12426 1.26 85 - - - - - -
2-Ethyl-2,4,5- lnmcthyl 1,3 dloxoldne g6z s ’
60 2-2.3£-1,3- "4 85 2-Ethyl-1,3-dioxolane CsH,, 0, - - - - - - 18.419 1.78 84
61 545 £ 1, 1-Diethoxyethane CeH,,0, - - - - - - 7.873 7.84 88
62 Hh4s % 1,3-Dioxan-5-ol C4HgO; 11.104 3.57 86 - - - - - -
63 2,4,5- =ML 3- S CeHpO, 3.667 5.57 96 - - - 4303 1.25 95
2 ES%TnmPth %3 dlﬁx ane
64 Q CsHy0, 4.151 11.18 86 - - - _ _ _
4 M—thﬁll 1,3- dlg%ce
C,H;O - - - — _ _
65 2 Methoxy-1,3-dioxolane 4Hg0s 11.530 - 4.41 87
HE (5 ) Others ( five)
66 2K & Benzyl cyanide CgH,N - - - - - - 17.440 3.64 96
S
67 AR R R CioHyO05Sis - - - 15735 4.67 93 - - -

Decamethylcyclopentasiloxane
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e e 75

CsHy, N - - - - - -

68 2 ,2-Dicyclohexylmalononitrile e 36368 2.01 8

EINERTE =R . -

C,H36 0481 — - - - - -

69 Dodecamethylcyclohexasiloxane 12736 e 2lo 21,734 5.40 93
- g e e
70 VU R O A CHi0,Si, - - - 27221 3.40 90 - - -

Tetradecamethylcycloheptasiloxane

e =T FOR AR
Note:“ ="
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VA DHA 1235 B AP 7 45 A5k , BE B 1 5 4> Thi b
153 — 863 TR B/ INIRAB ) R VR AR W i — 26 6
ARG SR FIEESE X2 6 PRRAY SR AEY)
ARTEAE VR B 4R 27 R 5 mE R, [
IR i — AR T IR R B A R R A
T AL DL AR R o

2% 30k

indicates not detected.
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