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ABSTRACT : This study was investigated to compare the volatile aroma compounds of Synurus deltoides and Aster scaber.
The volatile aroma compounds from Synurus deltoides and Aster scaber were extracted by soild-phase microextraction
(SPME) methods. S. deltoides had 97 volatile aroma compounds such as including S-acetyl-1,2-dihydro acenaphtylene
(14.63%), B-cubebene (9.31%), caryophyllene (8.97%), B-chamigrene (7.14%), B-selinene (2.71), a-farnesene (2.47%), o-
bergamotene (2.26%), B-elemene (1.94%), etc. A. scaber had 84 volatile aroma compounds such as (+)-epi-bicyclosesquiphel-
landrene (10.38%), terpinolen (10.09%), caryophyllene (6.04%), 8-isopropenyl-1,5-dimethyl-1,5-cyclodeca diene (5.42%),
a-himachalene (5.04%), B-thujene (4.37%), B-pinene (4.28%), B-cubebene (3.99%), etc. Conclusively, the main common vol-
atile aroma compounds in S. deltoides and A. scaber leaves were 19 volatile aroma compounds such as caryophyllene, terpi-
nolen, B-cubebene. But the composition and amount of volatile aroma compounds were very different between the two

species.
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Fig. 1. GC chromatogram of headspace volatiles in S. deltoides leaves.
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Table 1. Volatile compounds identified in S. deltoides leaves.

No. Compound R/T'(min) Peak area (%)
Acids
1 2-Acetylbenzoic acid 47.4 0.14
2 2,4,6-Trimethylmandelic acid 59.5 0.27
3 Benzoic acid, 2-benzoyl- 47.2 0.85
4 2-Benzyloxyphenylacetic acid 91.9 2.63
Alcohols
5 2-Methyl-4-tert-octylphenol 62.7 0.13
6 Lycoxanthin 46.5 0.19
7 Rhodopin 54.6 0.19
8 monodemethyl spirilloxanthin 60.4 0.20
9 Astaxanthin 73.2 0.28
10 rhodovibrin 53.1 0.28
11 trans-3-hexenol 4.6 0.29
12 Lycophyll 49.5 0.32
13 Eugenol 27.4 0.34
14 2,4,7 14-Tetramethyl-4-vinyltricyclo 52.3 0.51
15 3,3',4,4"-tetrahydrospirilloxanthin 91.3 0.53
16 denderalasin 42.2 0.60
17 manoy! oxide 91.8 0.75
18 Ethanol, 2-(9,12-9,12-octadecadienoic acid) 92.8 1.02
Aldehydes
19 B-cyclocitral 21.6 0.12
20 Nonanal 14.8 0.76
Ethers
21 Ethyl 5,8,11,14,17-icosapentaenoate 31.8 0.10
22 Rubixanthin acetate 51.6 0.12
23 4a-Phorbol 12,13-didecanoate 64.6 0.12
24 Diethyl 4-oxopimelate 54.4 0.18
25 2-[(2-nonylcyclopropyl)methyllcyclopropanebutanoic acid methyl ester 52.3 0.19
26 Octadecanoic acid, eicosyl ether 82.0 0.19
27 9-Hexadecenoic acid, 9-octadecenyl ester 94.2 0.22
28 Methy! abietate 95.3 0.26
29 Trilinolein 51.2 0.26
30 2-ethylhexyl-2-methoxycinnamate 95.4 0.35
31 3-Hexen-1-ol benzoate 41.9 0.38
32 diisobutyl adipate 54.4 0.43
33 Bis(2-ethylhexyl) maleate 95.1 0.53
34 Butylaldehyde, 4-benzyloxy-4- [2,2,-dimethyl-4-dioxolanyl]- 95.7 0.57
35 isobutyl hexadecanoate 95.2 0.72
36 9-[2-[(2-butylcyclopropyl)methyl 94.3 0.93
37 hexestrol dimethyl ether 90.7 1.03
38 methyl isohexadecanoate 88.7 1.35
39 ascorbyl dipalmitate 90.9 2.08
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Table 1. continued

No. Compound R/T'(min) Peak area (%)
Terpene hydrocarbons
40 Lycopene 38.6 0.09
41 Ocimene 13.2 0.10
42 cyclohexane 3.5 0.12
43 limonene 11.4 0.13
44 3-methyl-2-apopinene 6.9 0.14
45 elixene 26.4 0.15
46 psi-limonene 9.4 0.16
47 y-Terpinene 13.3 0.19
48 italicene 34.4 0.21
49 1,2-dibutylcyclopropane 13.0 0.22
50 B-phellandrene 12.3 0.23
51 camphene 9.2 0.25
52 (+)-Cycloisosativene 28.1 0.31
53 1,5,8-trimethyl-1,2-dihydronaphthalene 39.1 0.35
54 o-Cubebene 32.3 0.35
55 (+)-Ledene 38.0 0.36
56 o-gurjunene 30.1 0.38
57 B-bourbonene 28.8 0.40
58 2,6,10-trimethyltetradecane 97.2 0.43
59 lycopersene 96.2 0.44
60 D-sylvestrene 10.8 0.46
61 o-muurolene 38.8 0.49
62 1,5-Cyclooctadiene, 1,2-dimethyl- 9.6 0.49
63 carene 11.6 0.49
64 allo-aromadendrene 33.1 0.51
65 o-himachalene 36.8 0.53
66 Cedrene 37.8 0.62
67 Octacosane 95.6 0.63
68 L-B-pinene 8.9 0.68
69 o-amorphene 32.6 0.69
70 y-Muurolene 34.2 0.77
71 Cis-1,4-dimethyladamantane 94 .4 0.81
72 Cyclotetradecane 94.2 0.82
73 B-Cymene 10.6 0.84
74 azulene 52.0 0.87
75 calamenene 37.6 1.01
76 eremophilene 35.6 1.04
77 3-Carene 10.9 1.22
78 Copaene 28.4 1.51
79 Octadecane, 3-ethyl-5-(2-ethyl) 92.2 1.59
80 delta-cadinene 37.4 1.79
81 terpinolen(terpinolene) 13.7 1.88
82 B-elemene 29.1 1.94
83 o-Bergamotene 354 2.26
84 o-farnesene 36.4 2.47
85 B-selinene 35.1 2.71
86 B-chamigrene 36.0 7.14
87 Caryophyllene 30.8 8.97
88 B-cubebene 34.6 9.31
Ketones

89 3,8,12-Tri-O-acetoxy-7-desoxyin 65.0 0.10
90 Echinenone 46.2 0.27
91 6-(3-Isopropenylcycloprop-1-enyl)-6-methylhept-3-en-2-one 38.4 0.27
92 2,5-furandione,3-dodeceny! 95.6 0.41
93 Tricyclo[5.4.3.0(1,8)]tetradecan 52.6 0.45
94 Spheroideneone 46.3 0.76
95 juvabione 92.3 1.31
96 jasmone 29.4 1.83
97 5-Acetyl-1,2-dihydroacenaphtylene 71.0 14.63

Retention time
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Fig. 2. GC chromatogram of headspace volatiles in A. scaber leaves.
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Table 2. Volatile compounds identified in A. scaber leaves.

No. Compound R/T*(min) Peak area (%)
Acids
1 2-Acetylbenzoic acid 41.6 0.14
2 2,4,6-Trimethylmandelic acid 42.0 0.16
Alcohols
3 Spiroltricyclo[4.4.0.0(5,9)]decane 48.0 0.04
4 a-Cadinol 50.4 0.04
5 3,3'4,4'-tetrahydrospirilloxanthin 44 .4 0.04
6 octyl ether 91.0 0.05
7 3-Buten-2-ol, 2-methyl-4 -(2,6,6- trimethyl-2-cyclohexen-1-yl)- 19.2 0.06
8 rhodovibrin 17.4 0.07
9 driminol 45.5 0.08
10 a-Guaiene oxide 41.1 0.10
11 t-Cadinol 49.0 0.10
12 (E)-4-hexenol 4.7 0.11
13 2-Methyl-4-tert-octylphenol 41.0 0.12
14 Palustrol 42.4 0.14
15 9-Hexadecenol 82.3 0.17
16 B-Eudesmol 52.1 0.18
17 THYMOL 20.0 0.20
18 Caryophyllene oxide 43.0 0.30
19 Aromadendrene oxide-(2) 43.0 0.42
20 Cubenol 40.8 0.80
21 6-E-Nerolidol 41.5 0.97
22 Germacrene-D-4-ol 42.6 1.13
Aldehydes
23 retinal 54.4 0.06
Ethers
24 Ethanone, 2- (benzoyloxy )-1-[1,1- biphenyl]-4-yl-) 70.6 0.04
25 Henicosyl formate 94.2 0.05
26 isobutyl hexadecanoate 95.2 0.06
27 cis-3-Hexenyl valerate 22.5 0.07
28 Methyl geranate 26.2 0.40
Terpene hydrocarbons
29 9-Methyl-S-octahydroanthracene 46.5 0.04
30 o-thujene 6.7 0.05
31 6(Cyclohexane, 1-(2-butenyl)-2-ethynyl-) 27.9 0.06
32 Eudesma-3,7(11)-diene 41.9 0.08
33 2,5-Etheno(4.2.2) propella-3,7,9-triene 70.6 0.09
34 o-Guaiene oxide 27.5 0.09
35 m-Xylene 13.5 0.11
36 B-Humulene 26.3 0.11
37 2,6-Dimethyl-1,3,5,7-octatetraene 17.1 0.12
38 1R,4S,75,11R-2,2,4,8-tetramethyl-1 42.4 0.14
39 B-Neoclovene 41.0 0.14
40 o-Chamigrene 38.9 0.15
41 1,3-Cyclopentadiene,5,5-dim-ethylene-1 43.5 0.16
42 Z-Neo-allo-Ocimene 16.4 0.37
43 Cadinadiene-1,4 39.2 0.41
44 a-Cubebene 29.6 0.43
45 B-cis-Guaiene 41.9 0.44
46 Cedrene 32.7 0.47
47 o-Cadinene 39.5 0.72
48 o-Zingiberene 30.2 0.72
49 (+)-4-Carene 9.6 0.73
50 a-Calacorene 39.8 0.73
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Table 1. continued
No. Compound R/T*(min) Peak area (%)
Terpene hydrocarbons
51 o-Cedrene 37.8 0.75
52 B-Cedrene 32.7 0.83
53 o-Patchoulene 449 0.89
54 1,3,8-p-Menthatriene 16.8 0.89
55 B-phellandrene 8.4 0.92
56 y-Cadinene 38.0 0.99
57 B-Cymene 10.8 1.08
58 y-Terpinene 12.5 1.24
59 elixene 28.4 1.31
60 o-4-Dimethylstyrene 14.8 1.48
61 B-Cadinene 38.3 1.51
62 o-Pinene(dextro) 11.3 1.74
63 o-Terpinene 10.4 1.83
64 y-Muurolene 28.8 2.05
65 CUBEBENE<f->DB5-1371 36.0 2.30
66 B-Sesquiphellandrene 32.5 2.34
67 GERMACRENEDISOMER#1DB5-1550 36.0 3.30
68 a-Bergamotene 32.0 3.55
69 3-Carene 10.1 3.86
70 B-cis-Ocimene 12.0 3.92
71 B-cubebene 35.8 3.99
72 L-B-pinene 9.2 4.28
73 B-thujene 11.2 4.37
74 o-himachalene 37.0 5.04
75 8-isopropenyl-1,5-dimethyl-1,5-cyclodecadiene 37.3 5.42
76 Caryophyllene 313 6.04
77 terpinolen(terpinolene) 14.4 10.09
78 (+)-Epi-bicyclosesquiphellandrene 35.7 10.38
Ketones
79 4-Hexen-2-one, 5- methyl-3-(1- methylethylidene)-) 22.7 0.06
80 (6Ba, 78,110, 11Aa)-11-phen- 70.9 0.08
81 Acenaphthene, 5-acetyl- 70.8 0.13
82 Acetophenone 71.2 0.19
83 Ethanone,1-[1,1-biphenyl]-3-yl- 70.0 0.52
N-containing compounds

84 Benzenamine, N,N,3-trimethyl- 92.0 0.08
85 2,3-Dicyanopyrido(2,3-b)pyrazine 70.3 0.09

Retention time
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