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Abstract

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%
value according to the analysis of peak area (%). We found that a-bergamotene, which has
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 L. Nerolidol and B-bisabolene, which is cytotoxic and suppresses the
growth of malignant melanoma cells (B16-F10), HepG2, and leukemia cells (HL-60,
K562), are major substances in C. forrestii R. Furthermore, a-pinene, which inhibits
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.

Additional key words: 1,3,7-octatriene, 1,8-cineole, fragrant component, nerolidol, oriental
orchid, a-bergamotene, a-pinene, -bisabolene
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Q5 HH10] A < P ThEo] 7ol thet v S7IskL sl s 4ol o] AP SIAT(UN-DESA,
2007)0l| 4= 7okl SESHA| Hu7] 2fsl] Fn g 3}174 122 5kl QIekKim, 2008). FPA8E 5 1 Al Q17
7+ Q=T A Q1= oF 200 ol il GRRAIQ] T ALY, WHAIA 7R A glom 55 BA|et-5 2 8]0 EEol &
Hstod gk Slof| A A 87| 4] =) 17 QJtHLee and Lee, 2005).

e HE eI E sl HiAlE RS -5 Aohs ofn]E ARETHLee, 20006). T o=, T, AR 5419 2
7150 k= AR H2FHCymbidium) 2, AAE WU 3-8 910 2] oh= R5ak A - A o] of 2@l o] 29152 ¢
ofet M5} B E 0] wok A7 A o ol 2 S FTHKIm, 2014). f-2]uetollA] Ho| Afefichs e At

of| sl ko= ]% A9H-2-23 717 b= Zlo] 70l (Lee, 2006), 715 WM PHsto] A2 Al gt =54t
ojE7ES Ao g,_ 2.0 ™ ZFZAL SFAYSHA . SHHKim et al,, 2011),

AR 715 B F20 ]k kg2 HARE QIAISHA] R ol ] B 9l 7] FRke & 4 YTk A (Lorig et
al. 1990)9}1}10] gl AUl 237171 315 SHAlof] Qe SAREolAl PollA o2l = AE0] @7)7EIAlof &
W7 Qb A 0 & LEP{tHPark and Mattson, 2008). A& 7|5 &5 9-2+0] 2] 2191 §E-2 7] 9] 47| ol Q1 A1s1A]
Tl Aol A i BF W AGAT] FFE = —’F Uth= Ha7t QleHKoo et al,, 2003).
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AlSo| ARRE SHAE Z2HCymbidium goeringii L, gFEsgto |2} §h3: W19l W ‘Minchunran’(R158))1} 22o] 53¢
BRI Tugeumhwa' (5=2:3}), 18] 11 F-=15=2HC. forrestii R.)91 ‘Chwigae’(F171), ‘Songmae’(51H), “Yongja' (-8-2F)<} &
787-2HC. faberi R ){1 ‘Choemae’(Z]rf), Namyangmae' (‘g ml), Hwaja' (SFAF )= QEeldedtaoll A &= 37t et Tz
2 Aol B0 £, 40} A2eRS 2 slo] ApelAct

U ESE| O] A E 8917 Q51o] o]l Q= Al skl 357 | 7] o]} 4] Gas Chromatograph/Mass Spectrophotometry
(GC/MS)= AF85to] AXEAEITE 7|SHA] 77 3Dz 0l A 401 Shatsat & ‘Minchunran’, ‘Tugeumhwa’, 12|11 &=+
5+ % ‘Chwigae', ‘Songmae'@} Yongja'€] 3F7] 434S 201318 39of| EAJolr, 7H2br] 7174 e oM el D873 5
‘Choemae’, Namyangmae’, Hwaja 9] §F7| A1E-2-2013d 4Ho]| FA51ICHFig. 1). 7] ZHL A 10X E 7|&0 2 T

TS o AAA 215 1mmE 5610 A 0.7g-& 10mL vialofl Y- Aol A EA1s1 ik @F7] 2 54-2 headspace
solid—phase microextractionME(SPME)(AMOS, Germany) B} © & 5}¢] agitator 2 ==40°C=2 -GA|5kl, 102 59 4
SF %, 104254 H fiber(Gerstel, Germany)ofl F2FA| 7131 242 FH E2RIAZIC: @7 A7} o 2412 91-FGC/MS 24 &
712 Table 137} 2t} MPS2 headspace system(Gerstel Inc,, USA)© & 285191 0™ GC/MS £4-2- 5975 C MSD, 7890A
GC SYSTEM(Agilent Technologies, USA )& A}-8-6}¢] Chemstation 4~ E ¥Jo{(Agilent Technologies, USA)= 28513
. §F7] A5 MS data= Wiley library(John Wiley and Sons, Inc., USA)E -850 ZARGI ! 9F7] A1 SHES GC peak
area 1} peak area(%) = F7|519ich.
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Fig. 1. Cymbidium used for analysis of fragrance. C. goeringii. ‘Minchunran’ (A), C. goeringii. ‘Jugeumhwa’ (B), C. forrestii

‘Chwigae’ (C), C. forrestii. ‘Songmea’ (D), C. forrestii. ‘Yongja' (E), C. faberi. ‘Choemae’ (F), C. faberi. Namyangmae’ (G), and C.
faberi, ‘Hwaja’ (H).

Table 1. GC/MS condition for separation of favor components.

Oven temp. 40°C/5 min — 10°C/min — 280°C/10 min
Injector temp. 250°C
Split 10:1
Carrier gas He, flow: 10 mL/min
Column HP5-ms UL ': 60 m*250 um*0.25 pm
Scan range 20-550 m/z
Ion source temp. 230°C
23

st=222K Cybidiium goeringiilL.) 37| a2

Minchunran’©] 7] “di-2 248+ Ak 177]12] peakol A 147]10] /g0 Q= 71 0 = HEE IrHTable 2). T2 Q1 A
H]-891 peak area(%) 2 EASH A1} 3% o149l 47F4] Q7] AAR-2 a-bergamotene 43 4%, nerolidol 42 9%, cedr—8—ene
4 3%, norbornane 3.1%2] £=0|1 11, 3% 05121 AE-C trans—P—farnesene 5 107}A] 2 LJEFGTHTable 2), Tugeumhwa' =&
© 15749 peakell 4] 127]9] A30] ZEHIHTable 3). Peak area)2 243 3 39 0132 371 8 7] 422

a—bergamotene 80.7%, cedr—8—ene 5.8%, B—santalene 5.3%2] <=0]31 1, 3% ©]5}91 AE- longipinene 5 974 2 LERG
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CHTable 3), Peak area(%)7} 3% ©A}el B4 50 a-bergamotene¥} cedr—8—ene-S ‘Minchunran’Y} ‘Jugeumhwa’of| 4] H]
A7 ol AEEQAcHFig. 2). 71 BHoll=nerodiol ¥} norbornane-2 ‘Minchunran’o| 4, B—santalene-2 ‘Jugeumhwa’of| 4|1

UERdTHFig. 2).

Table 2. Component analysis of Cymbidium goeringii L. Minchunran’.

Ea
X
o

PK* RT(min) Area(%) Library/ID

1 17475 0.88 Veratrol

2 19.047 040 3,5-Dimethoxytoluene

3 19.321 0.15 1,3-Bis(4-chlorobenzyl)-5,6-dihydrobenzol f]quinazoline
4 20424 0.10 1,3-Cyclohexadiene

5 20.784 6.68 a-Bergamotene

6 20.870 051 Tricyclo[2.2.1.0(2,6) heptane
7 21.050 36.73 a-Bergamotene

8 21.129 131 Trans-B-farnesene

9 21234 3.14 Norbornane

10 21.396 0.64 Bicyclo[2.2.1]heptane

11 21.588 032 Gamma-curcumene

12 21.637 0.53 Benzene

13 21.711 0.64 Trans-p-farnesene

14 21.966 429 Cedr-8-ene

15 22343 0.10 Trans-a-bisabolene

16 22.533 4293 Nerolidol

17 22950 0.64 Camphene

“Pk: Peak

"RT: retention time

Table 3. Component analysis of Cymbidium goeringii L. ‘Jugeumhwa’

PK’ RT(min) Area(%) Library/ID

1 20429 0.13 Zingiberene

2 20.785 9.80 a-Bergamotene

3 20.870 1.15 Santalene

4 20.985 0.94 Caryophyllene

5 21.045 70.87 a-Bergamotene

6 21.130 212 Longipinene

7 21.172 1.46 n-methylanilino-2 phenyl-3 azirine
8 21.238 3.63 f-Santalene

9 21.395 1.67 f-Santalene

10 21.601 0.68 f-Himachalene

11 21.643 0.38 Longipinene

12 21.716 1.15 B-Farnesene

13 21.982 5.57 Cedr-8-ene

14 22374 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
“Pk: Peak

"RT: retention time

334 Korean Joumnal of Horticultural Science & Technology



Jl5 g AR RIS 2fet SR ABICIS(Gmbidum) &7 | & Bl 24

7.5 16
14.0
W C goeringii L. Minchunran’
W C goeringii L. Jugeumhwa’
__ 100
k=)
3
Y
v
S
© 50
c
>
a8
<
5.2
10 I 8 14,13 l‘
—t, - — +
1 20 21 22 23 24 25
Times (min)

Fig. 2. Analysis of Cymbidium goeringii L. (Minchunran’, ‘Jugeumhwa’). The peak numbers are indicated with respect to the
larger components than the value of 3%.

=322 Cymbidium forrestiiR.) 87| MM

‘Chwigae’ 9] 37| L& B A5 A1} 107]19] peakol| A A2 T2 AJH o] HZEE]QtHTable 4), Peak area(%) = HH, 3% ©|
ARl T712] 329 87| AE-2 nerolidol 85.98%, 3—cyclohexen—1-ol 4.83%2] 50|21 11, 3% 01511 E-L ocimene 5 87}
Z) 2 UJERFTHTable 4), ‘Songmae ZE-2 107]12] peako]| A A= thE AlHo] AEE|QcHTable 5), Peak area(%)= X, 3%
o}AkR13712] 59 37 AJE-2- B-bisabolene 62 41%, caryophyllene 22 23%, pentan—1 3—diol-di—isobutyrate 2,2 4—trimethyl
496%2] <0111, 3% ©]5}¢1 8.0 2= 1h—pyrrole—2 4—di—carboxylic acid 5 7722 LRI THTable 5). Yongja &%
2 17719 peakof|A] 15717 2] AEE0| AZEE|QtHTable 6). Peak area(@p)= HH, 3% o)Al FQ k7] AE-L nerolidol
93.74%°13) 11, 3% o5}l B0 2= octadecane 5 147FA| 2 LFERHATHTable 6), S-&2t 325 Zof|4 ‘Chwigae'2}
‘Yongja of|A] 71 =& peakS H 2l A7H|of| A nerolidol©] F%-0 2 &%) 11, f-bisabolene-2 ‘Songmea ol 4] LFEFATH
(Fig.3).

Table 4. Component analysis of Cymbidium forrestii R. ‘Chwiga€’

PK’ RT'(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 20.386 142 Gamma-cadinene

4 21.057 0.95 o-bergamotene

5 21.172 1.85 3-(n-methyl-n-phenylamino)

6 21444 0.65 1-methyl-2~(p-nitrophenyl)-benzimidazole
7 21.571 0.67 Cycloheptasiloxane

8 22.549 85.98 Nerolidol

9 22.894 217 Ocimene

10 22954 483 3-cyclohexen-1-ol

"Pk: Peak

"RT: retention time
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Table 5. Component analysis of Cymbidium forrestii R. ‘Songmea’.

PK’ RT(min) Area(%) Library/ID

1 12937 136 a-Pinene

2 13.849 091 1,1,1,3,3,5,5,7,7,9,9-Undecamethylpentasiloxane
3 14.900 236 Eucalyptol

4 20.990 2223 Caryophyllene

5 21.172 0.94 Benzo[b]selenophene-3-carbonitrile, 2-methyl
6 21444 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 6241 [-Bisabolene

9 22954 496 Pentan-1,3-diol-di-isobutyrate 2,24-trimethyl
10 23.069 251 1H-pyrrole-2,4-dicarboxylic acid

“Pk: Peak

*RT: retention time

Table 6. Component analysis of Cymbidium forrestii R. ‘Yongja'.

PK* RT(min) Area(%) Library/ID
1 12.937 0.69 o-Pinene
2 13.849 0.44 1-(2-Trimethylsiloxyvinyl)-4-trimethylsiloxy-3,5-dideuteriobenzene
3 14.900 0.76 1,8-Cineole
4 20.386 047 Cadina-3,9-diene
5 20.791 041 o-Bergamotene
6 21.172 0.25 Trisiloxane, octamethyl-
7 21.293 0.35 3-Nitro-2-phenylchromene
8 21.571 027 Cycloheptasiloxane, tetradecamethyl
9 21.643 041 Octadecane
10 21.830 0.36 1H-pyrrole-2,4-dicarboxylic acid, 5-formyl-3-methyl-, diethyl ester
11 21.945 0.57 (-)-0-Selinene
12 22012 045 1B-benzocycloheptene, 2.,4a,5,6,7,8,9.9a-octahydro-3,5,5-trimethyl-9-methylene-
13 22.181 040 Octadecane
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 3-Quinolinecarboxylic acid, 6,7-difluoro-1,4-dihydro-4-oxo-, ethylester
“Pk: Peak
’RT: retention time
8,8, 15
280
m C forrestii L. Chwigae’
— W C forrestii L. ‘Songmea’
k=) ™ C forrestii L. Yongja.
— 200
x
Y
g
S
S 100
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4 N
20 . |k o
1M 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Times (min)

Fig. 3. Analysis results of Cymbidium forrestii R. (Chwigae', ‘Songmea’, ‘Yongja). The peak numbers are indicated with respect to
the larger components than the value of 3%.
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AAASH Cymbidium faberiR.) &7| MM

‘Choemae’ 9] 7] A 2-& FAI5H A7t 47)12] peakof| 4] 47 2] 0] AZEEITHTable 7). Peak area(%) 2 HHH, 3% o33l
4712 F9 7| FEL 13,7-octatriene 34.04%, lr—o—pinene 24.17%, (+)—epi-bicyclo—sesquiphellandrene 22.82%,
1,8—cineole 18,.97%2] £=0]2111, 3% ©|5}Q1 AE-S AZ L] 2] I tHTable 7). Namyangmae 22 67112] peakof| 4] A= tF
E 67]19] AEo] AZEEtHTable 8), Peak area(@p)= B, 3% o421 5712] 8 AH4E-L 1 3 6—octatriene 75.51%, 1s—o—
pinene 6.51%, delta3—Carene 5.64%, 1 8—cineole 5.28%, naphthalene 4 33%2] £=0]31 11, 3% ©]5}21 AJE.© &= sabinene.C.
2 UERdtHTable 8). Hwaja 222 2712 peakof| A A= th=27]19] AHo] AZE]QTHTable 9). Peak area(%)= HH, 3%
oArel 2712] £ 9F7| AEL a—pinene 50.56%, 1 ,8—cineole 49 44%2] =011 11, 3% ©]5}Q1 AAE-L LR }A] $XQtTHTable
9). 35% 2T ANA peakolH 354 0% a-pineneo] LEFHLL, TR peakol Ak 1 8—cineoleo] HESITHFig. 4).
‘Choemae’?} Namyangmae = peak 2 H ¢l &= 7[|9] A7 & sPte] peakol| A= 13 6—octatrine©] 50 2 AZE] QAT
k2 peakof| A= A 2 TFE E2191 (+)—epi—bicyclo—sesquiphellandrene T} naphthalene©| 7AZEE|SICHFig. 4),

Table 7. Component analysis of Cymbidium faberi R. ‘Choemae’.

PK’ RT(min) Area(%) Library/ID

1 12.302 24.17 1R-o-pinene

2 14.284 18.97 1,8-Cineole

3 14.550 34.04 1,3,7-Octatriene

4 19.782 2282 (H)-Epi-bicyclo-sesquiphellandrene
“Pk: Peak

*RT: retention time

Table 8. Component analysis of Cymbidium faberi R. Namyangmae’

PK* RT(min) Area(%) Library/ID

1 12.302 6.51 1S-0-pinene

2 13.142 2.73 Sabinene

3 14.278 528 1,8-Cineole

4 14.526 75.51 1,3,6-Octatriene
5 14.761 5.64 Delta-3-carene
6 19.782 433 Naphthalene
“Pk: Peak

"RT: retention time

Table 9. Component analysis of Cymbidium faberi R. ‘Hwaja’

PK* RT(min) Area(%) Library/ID
1 12.302 50.56 o-Pinene
2 14.284 4944 1,8-Cineole
“Pk: Peak

*RT: retention time
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Fig. 4. Analysis results of Cymbidium faberi R. (Choemae’, ‘Namyangmage’, ‘Hwaja). The peak numbers indicate with respect to
the larger components than the value of 3%.

InEY
HREI WY BAT TISY

‘Minchunran’¥} ‘Jugeumhwa’of| 4] 7} S A H.O g —bergamotene © & bicyclo[3,1,1]hept—2—-ene—2 6—dimethyl—6—[4—
methyl—-3—pentenyl] ®-=2-norpinene®|™, 2}}21-2C H, o] FA1F0] 204,35 2 H| w2 A7 11 8871 9] 7Y (odor
strength)= 57 4= 2 S cHMarwat et al,, 2011). o~Bergamotene-2 2|42, -3-2}, @ #llz]of Wo] gha-rjo] gl om o]zt
HEF(Citrus)o M 523 ol 2 Dofl 3L a-bergamotene &) Al 2=} oF] JHHAES Aot 2}, et Al
(MCF-7)2} AF&7359t Al (Hela)2] AlAGI} QJtk= Ao| g% tHMonajemi et al,, 2005), a—Bergamotene’JE-2
Burkina Faso =7 }ol 4] AEOKEE A2 &)= vlA (Ocimum, americanum)f SolA & =2 E=d], ol A dhAfok= ok of
F5Q WRAEZFSF-767)2 JABH= 71 0 2 U5 #tHBayala et al,, 2014), TS, 7 |2 T2 AHS 2}2]$} nerolidol
2 trans—nerolidol B4= 3711 -trimethyldodeca—1,6,10—trien—3-ol ©]2tal 5}, Ex}0] 222 366 0 2 A& o 2 A7}
LT §F7)9] et wke A © 2 ek T Marwat et al,, 2011), Nerolidol-2 §50} @ Eof 4] 26} 9l | HAIE
Q1 Tea tree’2] SlojA] 715 B = 10 H (Table 10), QUA] 71 AL HepG2)2] A7 A L A| 2 AFZof| 35 Hol=7
O & U5 flth(Ferreira et al,, 2012), E5F, w5 27, mab uljo), 22 2|oka] HAMS 551 nerolidolo] 4latA] 9] ake
o4 Qlthal X 1% v Q) 0 ™ (Lee et al., 2007), nerolidol 2] F-¢) $-of| HIH| A H ¥=(babesiosis) 47]] Z-2] AdAto] oA =]k
= 4971 )t Abou Laila et al,, 2010), Z12] 17 E2}9] of2nt B == SRl nerolidol 0] 2| Y012l AERE I A JLet
Z~(Streptococcus mutans)©] HALS B[Skt 7H 2 a7t Q= 21 0 = e A THKubo et al,, 1992). whebA] Rb=ete]
F7 Vg LA A AP A, et B FRItA] 5] 7155780] Sith= Aol LA 7okt o Sk L o & Z]diet

o}

STEL GTYE M 7SS

Nerolidol-2 §Ft&=t ‘Minchunran oA = $-G-5 71 © 2 254 =d] 2=t ‘Chwigae'@} Yongja of| A & 212} 85.98%,
93.74% 38 = 7 © 2 YFERITHTable 4 and 6). Nerolidol& EAFo| Altjd o 2 BAP BA 1 37| o At te Aoz
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A AtHMarwat etal,, 2011). Nerolidol2 Q14| e} Al (HepG2) o] A8} A, F1wtd B Hps| A~ B AT, SA]stof| o
St ARF AR 5-9] 715A0] BFeA IthKubo et al,, 1992; Lee et al., 2007; Abou Laila et al,, 2010; Ferreira et al,, 2012),
‘Songmae’o|A] 71 TS A ELS. Z]X]5t B-bisabolene-2 1-methyl-4—(5—methyl—1-methylene—4—hexenyl) cyclohexene
e 5o SihAL €, H, 0|1 2Aj0] 204352 FAPF A0 2 R AT Marwat etal, 2011), §71] 7H 571
Az 2 A H o gl=of|A] B-bisabolene2] 3F71= TS 4= QItHTable 10), B—Bisabolene-2 HeF2lof|A] Taquinha'2f 1 &
= AAAEQ] LRI Duguetia gardneriana)?] 2 ofdld @ o] FAJE O & U A tHRodrigues et al, 2015).
p-Bisabolene>- 213 SAIE AL (B16-F10), Q17+ 719t M3 (HepG2)2t W Y A ILHL-60, K562) ] AFEof| G 7|3 =
Ao muselon] oy SAE AEBIG-FIOS 711 o] Folgh 2 Topo] AL oAlshe Ao Lkt
Rodrigues etal, 2015), ebA] 3 212] 67 4420] SPAIZE A o el afel e 9 9 s} SlERE AL

=] 7197t SISl 287 H Fold 2o = Tkl

Table 10. Comparison of aromatic compounds found in Cymbidium.

Density at

mbidium containing the compound i
Compound Cy g PO h;[olew}ar MW 250 ]i)utattlive oS’ CNatuIal ;
C. goeringii C. forrestii C. faberi ormuia (grem”) unction ommpoun
‘Choemae’,
a-pinene - - ‘Namyangmae’, CioHig 13623 0.9+0.1 Anticancer High Pine tree
WAl
Treatment for
154.25 0.9+0.1 gastric ulcer gh Eucalyptus
136.23 0.940.1 Pheromon ~ Medium Lavender
204.35 09+0.1  Antibacteria ~ Medium Baccharis
20435 0901  Anticancer Medium  Lemon
nerolidol ‘Minchunran’  “Chwigae’, “Yongja’ - C,sH,O 22227 0.940.1 Anticancer Low Tea tree

MW : Molecular Weight (Marwat et al., 2011)
YOS : Odor Strength (The Good Scents Company)

UZTI WA BT T15Y

‘Choemae’, ‘Namyangmae’, ‘Hwaja’ 2] 3F7|A-E21 a—pinene-2 2—pinene, acintene a T pinene®|2}al 5P 3}FshA]o]

C, H, o= Bx}eFo] 136232 H|w& FA7} 7PH 11 (Marwat et al, 2011), 3}7]9] 7} =2 71 © 2 oFa) ] 0™ g—pinene

107716

O] 7= AUHO] Yol & = QIrH(Table 10). a—Pinene- S0l AR =5 Flol AFSOH=&% 2 P o] o], Tt

UANEFBEL-7402)0M A|ZEF71E 2780to] o oA e Hol= 212 S AtHChen et al, 2015). o—Pinene©]

mitogen—activated protein kinases(MAPKS)®} nuclear factor—kappa BNF-kB)74 25 S]] A 22| AGHES

Zdo] H15E v Q) © H(Kim et al,, 2015), HFZ(O. americanum)of] ZL$HE] a—pinene®| WA EZ(SF-767)2] A

o olalah

=
72 st

= 7o H1%|9tkBayala et al, 2014), ‘Choemae’, Namyangmae’, ‘Hwaja' 2] 3F7] AJE2] 1 8—cineole eucalyptol,

cajeputol, 1, 8—epoxy—p—menthane, 1, 8—oxido—p—menthane, 13 3-trimethyl-2-oxabicyclo[2,2 2Joctane B cineole©|2}t
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HErKTable 10), AL C, H, 002 EAjefo] 154258 AT AT 0 2 71 H 11 (Marwat et al, 2011), 3712] 2=
}1‘:2 7o etalA 9l o 1 8—cineole?] 7 |= S EA(Eucalyptus globulus)2] QoA E-E- 4= QK Table 10). H
(rat) A= 55l Hyptis martiusii©] SlofA] =23t d<1 1,8—cineole®] SV H & Garfet Aok 2| m A=A 0] 7hsdo] Kl
= vf Q)thRocha—Caldas et al,, 2015), ‘Choemae’@} Namyangmae’©] 3F7] 221 13 7-octatriene-2 ocimeme, (E)-beta—
ocimene, trans—beta—ocimene, 3E)-3,7-dimethylocta—1 3 6-triene, 3,7—-dimethyl—1 3 6—Octatrinene B-= p—ocimene 0 =
S Bxlo] 136232 AP AUA e 2 7PEtHGutierrez et al,, 2012). 1,3,7-Octatriene2 }7]9] 737 S A =2
2illt](lavender)o| A 3| & 224U, EEE éh,P 1'23’—}”01] +ZH6F—74_§ 524 QJTHTable 10).1,3,7-Octatriene
o] F o o] vz EHE YA 8FE
=5 FawdH welo] 28 ) E2 = ARk 5 ‘—E.6 DT} H 71s 82 Al O‘Zﬂﬂ#—@r ﬁﬂm
%‘11 }715"] ‘ﬂfr‘i Aufete] 0101 7}1]% o FolE 2 o0& A7
7] AEE9Q] a-bergamotene, nerolidol, a—cedrene, B—bisabolene, o—pinene,
1,8—cineole, 1,3,7-octatriene S©| &} J LSkt I, QP E S a1 50] X gA9) #2215k 7|8 g VR AL
Skl 9IE, T 71548 A1 BRI 7.0 IS U0 24 Rt Ttk a1 TR s ol
o

[e}
oefRfrefekS Al dhe Zke & 4 Adglon, S F8 PR TRt s ol it 7|2 Atmr E Ao

ok

E

2 A 71sd A BEE IS 9IRt YR AR TS (Cymbidium) 7] 42 Wl 24e BA] 0 & S, GC/MS HH
& AHgsto] SF==gHCymbidium goerigii L)), Z=5=HC. forrestii R )7} 473-8HC. faberi RH 8- ulw BAet
Aok A2 TR o R Med, FHe}, SREHOR FN, SN, “8AF, @7t A, W, S S-S AREst
o]
AR

.GCMS RS Foll A5 éE =2 peak area (%)L A4S AR5 37010 2 13RO = ERSHI @]
A A ekl A R, AR, WA ol MlEEEA] 75/ 7H o—bergamotene ), Q1A 7HRE Al
I (HepG2) o] APET} g7 oA, 1A B v AG 5, SAlatol gk 214l 7152 7F nerolidol o] 7V WSkt S
et A= nerolidol 2} ©Mg SAUE A B16-F10), Q1A 71t Al e v A3 (HL-60, K562)2] APET} 917 52 7T5
3= 71 B-bisaboleneo] 7Fg HITh A737-2lof A= m RA| ZE(SF-767)2] °47<1]9‘r A REF=(BEL-7402)0]] A-H2RE
oA -5 714 a—pinene, YA S G} 7152 71 1 8—cineole} H|2.2] 715-2 7}71 1 3,7-octatriene®| 73 H3ktt
opollA] FYH] F8 7| w02 U EHE ATolAl gt ookt 71540 2 Sl Ao 2 SRIE I

oX
T

27t £20{ : 13,7-octatriene, 1,8-cineole, fragrant component, nerolidol, oriental orchid, a—bergamotene, a—pinene,

B—bisabolene
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