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GC-MS Analysis for Essential Oils from Bidens L. Species in Shandong Province
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Abstract: Objective To analyze the constituents of volatile oils from five Bidens L. species in Shandong province.
Methods The essential oils were extracted from five Bidens L. species by steam distillation and the chemical
compositions were further identified by GC-MS. The relative contents of essential oils were determined by areca
normalization method. Results The contents of volatile oils were 0.160%, 0.083%, 0.023%, 0.090%, 0.093%,
respectively, for Bidens biternata (Lour.) Merr.et Sherff, Bidens pilosa Linn., Bidens tripartite (Lour.) Merr.et
Sherft, Bidens parviflora Willd., Bidens bipinnata L.(commercial medicinal materials). Accordingly, the numbers of
determined volatile compounds were 20, 45, 10, 61, 9, respectively, responsible for 100%, 93.11%, 100%, 89.37%
and 99.59% of the total amount of volatile oils from different Bidens L. species. Conclusion There are significant
differences in the constituents and contents of volatile oils from five Bidens L. species.
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2.121 Pentane, 3,3-dimethyl- 0.3978 0.0401

2.1896 Hexane, 2-methyl- 0.2036

2.1897 Furan, tetrahydro-2,4-dimethyl-, cis- 0.5065 0.1584 0.9603
2.1955 Benzene 1.9467

2.2126 Pentane, 2,3-dimethyl- 0.396 0.0871 0.0643 0.5765
2.2526 Hexane, 3-methyl- 0.7102 0.2555 0.1787 1.2239
2.4415 Heptane 0.0799 0.0531

2.5673 Propanoic acid, ethyl ester 0.9311 0.2239 0.8307 0.0698 1.1816
3.2712 Toluene 1.1839 0.2583 1.1167
7.4768 1R-.alpha.-Pinene 1.2548 0.3161

8.9987 1,3,5-Cycloheptatriene, 3,7,7-trimethyl- 0.2231

9.9028 2,3-Dehydro-1,8-cineole 0.1884

10.5381 1,4-Cyclohexadiene, 1-methyl-4-(1-methylethyl)- 0.2041

10.8126 Bicyclo[4.1.0Thept-3-ene, 3,7,7-trimethyl-, (1S)- 2.2928

11.5508 Benzene, 1-methyl-2-(1-methylethyl)- 0.7451

11.5679 Benzene, 1-methyl-4-(1-methylethyl)- 0.7077

11.7625 D-Limonene 0.6464

14.7894 4,7-Methano-1H-indenol, hexahydro- 0.3167

19.3498 1,3-Cyclopentadiene, 1,3-bis(1-methylethyl)- 0.4285

19.8076 trans-3,5-Dimethylcyclohexene 0.1477

20.0422 Cyclopentane, 1,2-dimethyl-3-methylene-, cis- 0.1355
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22.2909 2-Methylenebornane
22.3596 Bicyclo[3.1.1]hept-3-en-2-one, 4,6,6-trimethyl-
25.7642 Bicyclo[3.1.1]hept-2-en-4-ol, 2,6,6-trimethyl-,acetate
25.7699 Bicyclo[3.1.1]hept-2-en-6-ol, 2,7,7-trimethyl-, acetate, [1S-(1. 4.7705
alpha.,5.alpha.,6.beta.)]-
26.508 1-Cyclohexene-1-carboxaldehyde, 4-(1-methylethyl)-
28.4306 Dehydroelsholtzia ketone
31.2058 Benzene, 1-methoxy-4-(1-methylethyl)-
31.9896 1,2,4-Metheno-1H-indene,octahydro-1,7a-dimethyl-5-(1-
methylethyl)-,[1S-(1.alpha.,2.alpha.,3a.beta.,4.alpha.,5.alpha.,7a.
beta.,8S%)]-
32.4589 Eugenol
32.7507 Copaene
33.26 Cyclobuta[1,2:3,4]dicyclopentene,decahydro-3a-methyl-6-methylene-
1-(1-methylethyl)-,[1S-(1.alpha.,3a.alpha.,3b.beta.,6a.beta.,6b.
alpha.)]-
33.6891 1H-Cyclopenta[1,3]cyclopropa[1,2]benzene,octahydro-7-methyl-
3-methylene-4-(1-methylethyl)-,[3aS-(3a.alpha.,3b.beta.,4.beta.,7.
alpha.,7aS*)]-
33.8494 Cyclohexane,1-ethenyl-1-methyl-2,4-bis(1-methylethenyl)-, [1S-(1. 1.9857
alpha.,2.beta.,4.beta.)]-
35.1139 Benzene, 1,3,5-trimethoxy-
35.3256 Caryophyllene
35.9493 Bicyclo[4.4.0]dec-1-ene, 2-isopropyl-5-methyl-9-methylene-
37.3627 1,4,7,-Cycloundecatriene, 1,5,9,9-tetramethyl-, Z,Z,Z-
37.3684 .alpha.-Caryophyllene 1.4129
37.7975 5,9-Undecadien-2-one, 6,10-dimethyl-, (E)-
38.8961 Naphthalene,1,2,3,4,4a,5,6,8a-octahydro-7-methyl-4-methylene-1-(1-
methylethyl)-,(1.alpha.,4a.alpha.,8a.alpha.)-
39.2109 1,6-Cyclodecadiene, 1 -methyl-5-methylene-8-(1-methylethyl)-, 8.2405
[s-(E.E)]-
39.3996 Benzene, 1-(1,5-dimethyl-4-hexenyl)-4-methyl-
39.4226 Naphthalene,1,2,3,4,4a,5,6,8a-octahydro-4a,8-dimethyl-2-(1-
methylethenyl)-,[2R-(2.alpha.,4a.alpha.,8a.beta.)]-
39.5427 3-Buten-2-one, 4-(2,6,6-trimethyl-1-cyclohexen-1-yl)-
39.7602 Naphthalene,decahydro-4a-methyl-1-methylene-7-(1-
methylethenyl)-, [4aR-(4a.alpha.,7.alpha.,8a.beta.)]-
40.3323 Naphthalene,1,2,4a,5,6,8a-hexahydro-4,7-dimethyl-1-(1-
methylethyl)-, (1.alpha.,4a.alpha.,8a.alpha.)-
40.4639 Naphthalene,1,2,3,5,6,7,8,8a-octahydro-1,8a-dimethyl-7-(1-
methylethenyl)-,
[1S-(1.alpha.,7.alpha.,8a.alpha.)]-
40.7157 Naphthalene, 1,2,3,5,6,8a-hexahydro-4,7-dimethyl-1-(1-methylethyl)-,
(1S-cis)-
41.0532 Naphthalene,1,2,4a,5,6,8a-hexahydro-4,7-dimethyl-1-(1-
methylethyl)-
41.0705 .alpha.-Farnesene
41.1505 Naphthalene, 1,2,3,4,4a,5,6,8a-octahydro-4a,8-dimethyl-2-(1-
methylethylidene)-, (4aR-trans)-
41.677 Naphthalene,1,2,4a,5,8,8a-hexahydro-4,7-dimethyl-1-(1- 1.2072
methylethyl)-, [1S-(1.alpha.,4a.beta.,8a.alpha.)]-
42.0203 Cyclohexane, 1-methyl-4-(1-methylethenyl)-, trans-
42.438 Naphthalene,1,2,4a,5,6,8a-hexahydro-4,7-dimethyl-1-(1-
methylethyl)-,[ IR-(1.alpha.,4a.alpha.,8a.alpha.)]-
42.7069 Naphthalene, 1,2-dihydro-1,1,6-trimethyl-
42.7184 Cadala-1(10),3,8-triene
43.2104 10,10-Dimethyl-4-acetyl-tricyclo[5.2.1.0(1,5)]decane
43.2162 But-3-enal,2-methyl-4-(2,6,6-trimethyl-1-cyclohexenyl)-
44.4464 Cyclohexanemethanol,4-ethenyl-.alpha.,.alpha.,4-trimethyl-3-(1-
methylethenyl)-,
[1R-~(1.alpha.,3.alpha.,4.beta.)]-
44.8413 2-Cyclopenten-1-one, 3-methyl-2-(2-pentenyl)-, (Z)-
44.8813 Caryophyllene oxide 9.4875
45.0415 Bicyclo[7.2.0]undec-4-ene, 4,11,11-trimethyl-8-methylene-
45.1216 1,3,3-Trimethyl-2-hydroxymethyl-3,3-dimethyl-4-(3-methylbut-2-
enyl)-cyclohexene
45.4936 Cyclohexene, 6-(2-butenyl)-1,5,5-trimethyl-, (E)- 2.2577
45.4992 3-Bromomethyl-3,6,6-trimethyl-cyclohexene
45.8483 (-)-Spathulenol
46.329 1,4-Methanoazulen-7(1H)-one,octahydro-4,8,8,9-tetramethyl-, (+)- 44233
46.3461 3-Cyclohexen-1-carboxaldehyde, 3,4-dimethyl-
46.3519 6,10-Dimethyl-3-(1-methylethylidene)-1-cyclodecene
46.4605 2-Pentadecen-4-yne, (Z)-
46.5121 Bicyclo[5.2.0]nonane, 4,8,8-trimethyl-2-methylene-
46.7867 But-3-enal,2-methyl-4-(2,6,6-trimethyl-1-cyclohexenyl)-
46.8268 3-Adamantan-1-yl-butan-2-one
47.1015 2-Butenal,2-methyl-4-(2,6,6-trimethyl-1-cyclohexen-1-yl)-
47.9826 10s,11s-Himachala-3(12),4-diene
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48.5777 2-Naphthalenemethanol, ,2,3,4,4a,5,6,7-octahydro-. 6.6976
alpha.,.alpha.,4a,8-tetramethyl-, (2R-cis)-
49.2071 2-Naphthalenemethanol,decahydro-.alpha.,.alpha.,4a-trimethyl-8- 34.976
methylene-,[2R-(2.alpha.,4a.alpha.,8a.beta.)]-
49.8937 3,9-Epoxytricyclo[4.2.1.1(2,4)]decan-10-one, 9-methyl- 0.3299
52.5144 1-Formyl-2,2,6-trimethyl-3-(3-methyl-but-2-enyl)-6-cyclohexene 0.2338
52.5259 2-Benzothiazolamine, 4-methyl- 33.256
53.4241 Azulene,1,2,3,4,5,6,7,8-octahydro-1,4-dimethyl-7-(1- 0.303
methylethenyl)-, [1S-(1.alpha.,4.alpha.,7.alpha.)]-
53.4757 Longipinocarvone 0.3498
53.922 Furan, 3-(4,8-dimethyl-3,7-nonadienyl)-, (E)- 0.1259
54.6773 Alloaromadendrene oxide-(1) 1.6587
55.1007 Cyano-(5-cyano-4,4,5-trimethyl-pyrrolidin-2-ylidene)-acetic acid 0.7731
55.7016 Tetradecanoic acid 0.4721
57.2808 Phenol, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, (R)- 0.0397
59.2091 2-Pentadecanone, 6,10,14-trimethyl- 6.0846 4.0593 3.5175 0.7756 47631
60.2104 Phthalic acid, butyl isohexyl ester 0.9299
60.2105 1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester 5.5473
60.2106 Phthalic acid, isobutyl non-5-yn-3-yl ester 3.2412
60.2162 Phthalic acid, butyl isohexyl ester 0.3984
60.4851 Pentadecanoic acid 0.2025
60.9772 Bicyclo[3.1.1]heptane, 2,6,6-trimethyl- 1.909 2.7758
64.748 Dibutyl phthalate 0.2456
64.7481 1,2-Benzenedicarboxylic acid, butyl 2-methylpropyl ester 2.4022
65.5548 n-Hexadecanoic acid 13.634 6.2999 73.4649 5.6704 73.0754
73.0221 E-1,9-Tetradecadiene 5.7167
73.1936 9,12-Octadecadienoic acid (Z,Z)- 0.8531 14.6242
79.7109 Eicosane 0.0938
90.8001 Heptacosane 1.7314 0.0958
93.3235 Nonacosane 0.2904
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