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We analyzed the functional fragrant components of three species of Cymbidium oriental 
orchids using gas chromatography-mass spectrometry (GC/MS). For the comparative 
analysis, C. goeringii ‘Minchunran’, ‘Jugeumhwa’, C. forrestii ‘Chwigae’, ‘Songmae’, 
‘Yongja’, and C. faberi ‘Choemae’, ‘Namyangmae’, ‘Hwaja’ were investigated. Major 
fragrant components detected by GC/MS were selected on the basis of more than 3% 

a cytotoxic effect on breast cancer, cervical cancer, and glioblastoma, and nerolidol, which 
induces apoptosis of human hepatoma cells (HepG2), inhibits the growth of Streptococcus 
mutans and babesiosis, and has antibacterial properties, are common substances produced 
by C. goeringii
growth of malignant melanoma cells (B16-F10), HepG2, and leukemia cells (HL-60, 
K562), are major substances in C. forrestii
the growth of gliobastoma cells (SF-767) and inhibits the anti-inflammatory action of 
hepatoma cells (BEL-7402); 1,8-cineole, which is a potential therapeutic agent for the 
treatment of gastric ulcers; and 1,3,7-octatriene, which functions as a pheromone, are the 
most common substances in C. faveri R. Thus, substances identified as major fragrant 
components in oriental orchid species have multiple beneficial applications in human 
health. This research forms the basis for further studies of the roles of major fragrant 
components in oriental orchids.

 1,3,7-octatriene, 1,8-cineole, fragrant component, nerolidol, oriental 
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Cymbidium goeringii L Minchunran

Jugeumhwa C forrestii R Chwigae Songmae Yongja

C faberi R Choemae Namyangmae Hwaja

GasChromatograph MassSpectrophotometry

GC MS 3 Minchunran Jugeumhwa

Chwigae Songmae Yongja 2013 3 4

Choemae Namyangmae Hwaja 2013 4 Fig 1 10

11mm 0 7g 10mL vial headspace

solid phase microextractionME SPME Germany agitator 40 C 10

10 Gerstel Germany 2 GC MS

Table 1 MPS2 headspace system Gerstel Inc USA GC MS 5975 C MSD 7890A

GC SYSTEM Agilent Technologies USA Chemstation Agilent Technologies USA

MS data Wiley library John Wiley and Sons Inc USA GC peak

area peak area



Minchunran 17 peak 14 Table 2

peak area 3 4 bergamotene 43 4 nerolidol 42 9 cedr 8 ene

4 3 norbornane 3 1 3 trans farnesene 10 Table 2 Jugeumhwa

15 peak 12 Table 3 Peak area 3 3

bergamotene 80 7 cedr 8 ene 5 8 santalene 5 3 3 longipinene 9

Injector temp. 250°C
Split 10:1
Carrier gas
Column
Scan range 20-550 m/z
Ion source temp. 230°C

A B

DC E

G HF



Table 3 Peak area 3 bergamotene cedr 8 ene Minchunran Jugeumhwa

Fig 2 nerodiol norbornane Minchunran santalene Jugeumhwa

Fig 2

Pkz RTy(min) Area(%) Library/ID

1 17.475 0.88 Veratrol
2 19.047 0.40 3,5-Dimethoxytoluene
3 19.321 0.15 1,3-Bis(4-chlorobenzyl)-5,6-dihydrobenzo[f]quinazoline
4 20.424 0.10 1,3-Cyclohexadiene
5 20.784 6.68
6 20.870 0.51 Tricyclo[2.2.1.0(2,6)]heptane
7 21.050 36.73
8 21.129 1.31
9 21.234 3.14 Norbornane
10 21.396 0.64 Bicyclo[2.2.1]heptane
11 21.588 0.32 Gamma-curcumene
12 21.637 0.53 Benzene
13 21.711 0.64
14 21.966 4.29 Cedr-8-ene
15 22.343 0.10 Trans-a-bisabolene
16 22.533 42.93 Nerolidol
17 22.950 0.64 Camphene
zPk: Peak
yRT: retention time

Pkz RTy(min) Area(%) Library/ID

1 20.429 0.13 Zingiberene
2 20.785 9.80
3 20.870 1.15 Santalene
4 20.985 0.94 Caryophyllene
5 21.045 70.87
6 21.130 2.12 Longipinene
7 21.172 1.46 n-methylanilino-2 phenyl-3 azirine
8 21.238 3.63
9 21.395 1.67
10 21.601 0.68
11 21.643 0.38 Longipinene
12 21.716 1.15
13 21.982 5.57 Cedr-8-ene
14 22.374 0.29 4-(2',6'-Dichlorophenylmethylene)- 1,2,3,4-tetraisoquinoline-1,3-dion
15 22.960 0.15 1,5-Dioxa-2-cis-decalone
zPk: Peak
yRT: retention time



Chwigae 10 peak Table 4 Peak area 3

nerolidol 85 98 3 cyclohexen 1 ol 4 83 3 ocimene 8

Table 4 Songmae 10 peak Table 5 Peak area 3

3 bisabolene62 41 caryophyllene22 23 pentan 1 3 diol di isobutyrate2 2 4 trimethyl

4 96 3 1h pyrrole 2 4 di carboxylic acid 7 Table 5 Yongja

17 peak 15 Table 6 Peak area 3 nerolidol

93 74 3 octadecane 14 Table 6 3 Chwigae

Yongja peak nerolidol bisabolene Songmea

Fig 3

Pkz RTy(min) Area(%) Library/ID

1 12.937 0.77 4-[n-phenyl-(cis)-2, 3-epoxysuccinamic] acid
2 14.900 0.71 1,8-cineole
3 20.386 1.42  Gamma-cadinene
4 21.057 0.95
5 21.172 1.85 3-(n-methyl-n-phenylamino)
6 21.444 0.65 1-methyl-2-(p-nitrophenyl)-benzimidazole
7 21.571 0.67 Cycloheptasiloxane
8 22.549 85.98 Nerolidol
9 22.894 2.17
10 22.954 4.83 3-cyclohexen-1-ol
zPk: Peak
yRT: retention time



Pkz RTy(min) Area(%) Library/ID

1 12.937 1.36
2 13.849 0.91 1,1,1,3,3,5,5,7,7,9,9-Undecamethylpentasiloxane
3 14.900 2.36 Eucalyptol
4 20.990 22.23 Caryophyllene
5 21.172 0.94 Benzo[b]selenophene-3-carbonitrile, 2-methyl
6 21.444 1.40 Monoguanylhydrazide
7 21.577 0.93 2-Am ino-3,5-dicyano-6-ethoxy-4-(2-hydroxypyrid-3-yl)pyridine
8 22.561 62.41
9 22.954 4.96 Pentan-1,3-diol-di-isobutyrate 2,2,4-trimethyl
10 23.069 2.51 1H-pyrrole-2,4-dicarboxylic acid
zPk: Peak
yRT: retention time

Pkz RTy(min) Area(%) Library/ID
1 12.937 0.69
2 13.849 0.44 1-(2-Trimethylsiloxyvinyl)-4-trimethylsiloxy-3,5-dideuteriobenzene
3 14.900 0.76 1,8-Cineole
4 20.386 0.47 Cadina-3,9-diene
5 20.791 0.41
6 21.172 0.25 Trisiloxane, octamethyl-
7 21.293 0.35 3-Nitro-2-phenylchromene
8 21.571 0.27 Cycloheptasiloxane, tetradecamethyl
9 21.643 0.41
10 21.830 0.36 1H-pyrrole-2,4-dicarboxylic acid, 5-formyl-3-methyl-, diethyl ester
11 21.945 0.57
12 22.012 0.45 1B-benzocycloheptene, 2,4a,5,6,7,8,9,9a-octahydro-3,5,5-trimethyl-9-methylene-
13 22.181 0.40
14 22.356 0.20 3-Nitro-2-phenylchromene
15 22.531 90.85 Nerolidol
16 22.948 2.89 Nerolidol
17 23.190 0.25
zPk: Peak
yRT: retention time



Choemae 4 peak 4 Table 7 Peak area 3

4 1 3 7 octatriene 34 04 1r pinene 24 17 epi bicyclo sesquiphellandrene 22 82

1 8 cineole 18 97 3 Table 7 Namyangmae 6 peak

6 Table 8 Peak area 3 5 1 3 6 octatriene 75 51 1s

pinene 6 51 delta3 Carene 5 64 1 8 cineole 5 28 naphthalene 4 33 3 sabinene

Table 8 Hwaja 2 peak 2 Table 9 Peak area 3

2 a pinene 50 56 1 8 cineole 49 44 3 Table

9 3 peak pinene peak 1 8 cineole Fig 4

Choemae Namyangmae peak peak 1 3 6 octatrine

peak epi bicyclo sesquiphellandrene naphthalene Fig 4

Pkz RTy(min) Area(%) Library/ID

1 12.302 24.17
2 14.284 18.97 1,8-Cineole
3 14.550 34.04
4 19.782 22.82 (+)-Epi-bicyclo-sesquiphellandrene
zPk: Peak
yRT: retention time

Pkz RTy(min) Area(%) Library/ID

1 12.302 6.51
2 13.142 2.73 Sabinene
3 14.278 5.28 1,8-Cineole
4 14.526 75.51
5 14.761 5.64 Delta-3-carene
6 19.782 4.33 Naphthalene
zPk: Peak
yRT: retention time

Pkz RTy(min) Area(%) Library/ID

1 12.302 50.56
2 14.284 49.44 1,8-Cineole
zPk: Peak
yRT: retention time



Minchunran Jugeumhwa bergamotene bicyclo 3 1 1 hept 2 ene 2 6 dimethyl 6 4

methyl 3 pentenyl 2 norpinene C15H24 204 35 odor

strength Marwat et al 2011 Bergamotene

Citrus bergamotene

MCF 7 Hela Monajemi et al 2005 Bergamotene

Burkina Faso Ocimum americanum

SF 767 Bayala et al 2014 nerolidol

trans nerolidol 3 7 11 trimethyldodeca 1 6 10 trien 3 ol 222 366

Marwat et al 2011 Nerolidol

Tea tree Table 10 HepG2

Ferreira et al 2012 nerolidol

Lee et al 2007 nerolidol babesiosis 4

Abou Laila et al 2010 nerolidol

Streptococcus mutans Kubo et al 1992

Nerolidol Minchunran Chwigae Yongja 85 98

93 74 Table 4 and 6 Nerolidol



Marwat et al 2011 Nerolidol HepG2

Kubo et al 1992 Lee et al 2007 Abou Laila et al 2010 Ferreira et al 2012

Songmae bisabolene 1 methyl 4 5 methyl 1 methylene 4 hexenyl cyclohexene

C15H24 204 35 Marwat et al 2011

bisabolene Table 10 Bisabolene Jaquinha

Duguetia gardneriana Rodrigues et al 2015

Bisabolene B16 F10 HepG2 HL 60 K562

B16 F10

Rodrigues et al 2015

Choemae Namyangmae Hwaja pinene 2 pinene acintene a pinene

C10H16 136 23 Marwat et al 2011 pinene

Table 10 Pinene

BEL 7402 Chen et al 2015 Pinene

mitogen activated protein kinases MAPKS nuclear factor kappa B NF

Kim et al 2015 O americanum pinene SF 767

Bayala et al 2014 Choemae Namyangmae Hwaja 1 8 cineole eucalyptol

cajeputol 1 8 epoxy p menthane 1 8 oxido p menthane 1 3 3 trimethyl 2 oxabicyclo 2 2 2 octane cineole

Compound
Cymbidium containing the compound Molecular

Formula MWz
Density at 

25°C Putative
Function

y Natural 
CompoundC. goeringii C. forrestii C. faberi (g·cm-3)

- -
‘Choemae’, 

‘Namyangmae’, 
‘Hwaja’

C10H16 136.23 0.9±0.1 Anticancer High Pine tree

1,8-cineole - -
‘Choemae’, 

‘Namyangmae’, 
‘Hwaja’

C10H18 154.25 0.9±0.1 Treatment for 
gastric ulcer High Eucalyptus

1,3,7-octatriene - - ‘Choemae’, 
‘Namyangmae’ C10H16 136.23 0.9±0.1 Pheromon Medium Lavender

‘Minchunran’, 
‘Jugeumhwa’ - - C15H24 204.35 0.9±0.1 Antibacteria Medium Baccharis

- ‘Songmae’ - C15H24 204.35 0.9±0.1 Anticancer Medium Lemon
nerolidol ‘Minchunran’ ‘Chwigae’, ‘Yongja’ - C15H26 222.27 0.9±0.1 Anticancer Low Tea tree
zMW : Molecular Weight (Marwat et al., 2011)
y



Table 10 C10H18 154 25 Marwat et al 2011

1 8 cineole Eucalyptus globulus Table 10

rat Hyptis martiusii 1 8 cineole

Rocha Caldas et al 2015 Choemae Namyangmae 1 3 7 octatriene ocimeme E beta

ocimene trans beta ocimene 3E 3 7 dimethylocta 1 3 6 triene 3 7 dimethyl 1 3 6 ocimene

136 23 Gutierrez et al 2012 1 3 7

lavender Table10 1 3 7

Maisonnasse et al 2010

bergamotene nerolidol cedrene bisabolene pinene

1 8 cineole 1 3 7 octatriene

Cymbidium GC MS

Cymbidium goerigii L C forrestii R C faberi R

GC MS peak area 3

bergamotene

HepG2 nerolidol

nerolidol B16 F10 HL 60 K562

bisabolene SF 767 BEL 7402

pinene 1 8 cineole 1 3 7 octatriene

1 3 7 octatriene 1 8 cineole fragrant component nerolidol oriental orchid bergamotene pinene

bisabolene






