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The essential oil was obtained from the aerial part of Caryopteris incana Miq. by steam distillation,
samples were collected by headspace (HS) and solid-phase microextraction (SPME) methods, and
the compositions of the essential oil were analyzed by gas chromatography-mass spectrometry (GC-
MS). The fragrance of the essential oil was fougere and woody. There were sixty-nine constituents
in the essential oil: 28 carbohydrates, 22 alcohols, 7 acetates, 7 ketones, 3 aldehydes, and 2 others.
Major constituents were 4,6,6-trimethyl [1S5-(10,203,50)]-bicyclo[3.1.1]hept-3-en-2-0l (11.8%), tau-
cadinol (9.4%), myrtenyl acetate (9.2%), pinocarvone (7.0%), 1-hydroxy-1,7-dimethyl-4-isopropyl-
2,7-cyclodecadiene (6.3%), 5-3-carene (6.2%). By SPME extraction, forty-nine constituents were
identified: 22 hydrocarbons, 16 alcohols, 6 acetates, 3 ketones, and 2 ethers. Major constituents of
the SPME-extracted sample were 5-3-carene (12.6%), (-)-myrtenyl acetate (11.2%), 6,6-dimethyl-2-
methylene-bicycol [3.1.1] heptan-3-ol (10.9%), pinocarvone (9.3%). By HS extraction, ten constitu-
ents were identified: 5 hydrocarbons, 2 amines, 1 alcohol, and 2 others. Major constituents of the
HS-extracted sample were (Z)-2-fluoro-2-butene (34.9%), 5-3-carene (6.9%), 6-(4-chlorophenul)tet-
rahydro-2-methyl-2H-1,2-o0xazine (5.9%). The ICs, value (0.011 pg/mg) in MTT assay using HaCaT
keratinocyte cell line was lower than those of commercially-selling rosemary and tea tree, suggest-
ing more toxicological studies are needed for commercial use of the essential oil of Caryopteris
incana Miq.
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siloxane(PDMS) fiber”t 2% solid phase microextraction
(SPME) x]e] §2¥ U, gas chromatography-mass
spectrometry(GC-MS)Z. A=t} 757 SRAXE o83t
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7Fet 3, vials AET septumOZ UESIATE SPME needle
S vial HZ Astel 60°CollA] 3087+ F2HA17ck. SPME &
2ol F2HE F71dE-S gas chromatography-mass spectrometry
(GC-MS)E EA =]tk ARS8 GC= VarianAke] CP-380001%1
oM, MSE VarianAke] 1200L0)AT}. GCSF MSe| #ExAL
Table 1] YeERRSIOH, JEEAe Wiley 275 Library, NIST
Library®] mass spectrum dataS ©|-8-3}%1t}. Headspace glass
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Table 1. Analytical conditions of GC-MS for volatile composition
in essential oil extracted from Caryopteris incana in Korea

GC CP-3800 Varian

Column temperature ~ VF-5MS 30 m capillary column (0.25 mm)

Oven temperature 50°C (5 min) — 250°C (4 min), 4°C/min
Injector temperature ~ 250°C
MS 1200L Quadrupole, Varian
lonization voltage 70eV
Carrier gas He (1 m//min)

formazan 7&o°l| AF&-3t isopropanol Z HCI Merck(USA)
AFZo|e). Alae]l A EMHaCaT cel)ES vISFFHA
o HE3 %, penicillin(100 unit/m/), streptomysin(100 pg/m/),
10% FBS(fetal bovine serum)E 5= DMEM(Dulbecco’s
Modified Eagle’s Medium) BJA1E 93 37°C, 5% o]Aksheka
& ¥slsh= 7] WollA] vllgsiict. HaCaT MXEE 96 well
platedl] 1x10/m/e] FE2 8Aate] 100 W HES 5 244]
7w st vl & uixE BT AASL Ao 2T
A e wlx] 90 pAL Zt wellel] Eol FULE HETE 0.11
~0.0055%°] F=rt Hes 3] EAEA| 2 viAE o)
afo] BMS ARE 10w A2t 2447 wig - PBS
= o]&3l] Smgm/el FEE oA JdE MTT A2 20
pA GOl 4A 7 midsisinh. MTT Aokt Als7t X3
xS 25 AASISL 2t welldl]l acid isopropanol(0.04 N HCI1
Hrbeted 3087 wwre 3
USA)E 570

in iso-propanol) 100 W=
Victor31420 Multilabel Counter(Perkin Elmer,
ol FHES SN,

Zn 3 1&
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ol wx(Erigeron canadensis 1.)(0.33%),> Z1H¥ZZ(Glenchoma

hederacea var. longituba Nakai)(0.15-0.22%),” T$12]71(0.50%,
nagtg)e] 4G ShEkat vlasle] vl wgton kluist
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=3 Y8 SFFE(steam distillation)sl] 2 FH/HE

GC-MS® 4% ZAze Table 20 JERAUTE Steam
distillationt 0 2 2% ZZE AGd= &= 6029 3}sht

Z FRIAE(93.63%) 1852 3e1x vERIAE(6.37%)°]
HrElol ATk ARl FE e s RIS
TRERE RS ©slravl 28F, d3-0] 22F, opAlH|o]
ETL 7%, Aee] 7%, GUlsl=Tt 3E, 7IEPE 2%l L
3 FH AL 4,6,6-trimethyl [15-(10,2B,50)]-bicyclo[3.1.1]
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Table 2. Volatile composition of the essential oil from Caryopteris incana. The essential oil was analyzed by gas chromatography-mass
spectrometry

Classification Compound Name R.T* Content (%)

Hydrocarbon 1-Hydroxy-1,7-dimethyl-4-isopropyl-2,7-cyclodecadiene 25.686 6.39
5-3-Carene 5.560 6.29
(Z)-2-Fluoro-2-butene 1.632 3.19
cis-Calamenene 27.010 1.50
(+)-epi-Bicyclosesquiphellandrene 25.283 1.03
B-Cadinene 24.240 0.96
o~Cubebene 23.044 0.89
Cadina-1,4-diene 27.461 0.88
Verbenene 5.851 0.74
Sabinene 7.239 0.69
L-Linalool 8.788 0.58
Germacrene-D 19.994 0.57
1-Methyl-2-(1-methylethyl)-benzene 7.092 0.51
E,E-2,6-Dimethyl-1,3,5,7-octatetraene 6.701 0.44
a-Copaene 19.409 041
Caryophyllene oxide 29.967 0.35
Cadalene 34.780 0.34
4,7-Dimethyl-1,2,3 4-tetrahydronaphthalene 28.189 0.32
o~Calacorene 27.884 0.30
Camphene 5.802 0.21
d,I-Limonene 7.182 0.14
v-Terpinene 7.795 0.14
Tricyclene 5.366 0.10
7-Propylidene-bicyclo[4.1.0]heptane 9.500 0.09
o-Terpinene 6.925 0.08
Aromadendrene 31.538 0.08
2,4-Thuiadien 5.666 0.06
Isoledene 24376 0.05
Acetate Myrteny| acetate 17.171 9.25
trans-Pinocarveyl acetate 15.767 1.10
Sabinyl acetate 15.405 0.68
Bicyclo[2.2.1]heptan-2-ol,1,7,7-trimethyl-acetate 15.262 0.30
Myrtenyl acetate 28.749 0.18
2-Cyclohexen-1-ol,2-methyl-5-(1-methyl)-acetate 17.386 0.12
trans-Pinocarvyl acetate 13.444 0.09
Alcohol 4,6,6-Trimethyl [IS-(1a,2B,50)]-bicyclo[3.1.1]hept-3-en-2-0l 10.389 11.81
tau-Cadinol 26.838 9.49
B-Copaen-4-a-ol 39.075 4.15
Myrtenol 12.015 4.07
Cubenol 33.243 3.68
1-Octen-3-ol 6.227 2.52
t-Muurolol 33.420 2.50
Decahydro-1,1,4,7-tetramethyl-1H-cycloprop| e]azulen-4-ol 31.256 1.76
p-Mentha-1,5-dien-8-ol 11.099 1.60
Decahydro-1,1,4,7-tetranethyl-4aH-cycloprop| e |azulen-4a-ol 29.381 0.59
2,3,4,7,8,8a-Hexahydro-3,8,8-trimethyl-1H-3a,7-methano azulene-6-methanol 33.611 0.48
2-Methylene-6,6-dimethyl-bicyclo[3.2.0]heptan-3-ol 10.721 0.42
3-Octanol 6.487 0.30
Veridiflorol 30.678 0.29
Atrthole 7.953 0.25
Isocurcumenol 36.214 0.21
4-Methyl-1-(1-methyl)-,(1a,,23,50)3-cyclohexen-1-ol 11.375 0.18
1,2,3.,4,4a,7,8,8a-Octahydro-1,6 dimethyl-4-(1-meth)y! ethyl-1-naphthalenol 33.513 0.17
3,7,11,15-Tetramethyl-2-hexadecen-1-ol 55.944 0.13
p-Menth-4(8)-en-9-ol 8.464 0.12
p-Cymen-8-ol 11.600 0.12

Carveol 12.699 0.07
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Table 2. Continued

Classification Compound Name R.T* Content (%)

Ketone Pinocarvone 10.951 7.05
Longipinocarvone 32.773 0.42
6,10,14-Trimethyl-2-pentadecanone 43.419 0.28
2,6,6-Trimethyl(1.a.,2.B.,5.0..)bicyclo[3.1.1]heptan-3-one 11.304 0.23
2,3,3-Trimethyl-2-(3-methyl)-cyclohexanone 31.414 0.20
4,6,6-Trimethyl-bicyclo|3.1.1]hept-3-en-2-one 12.386 0.15
4,4-Dimethylcyclohexadienone 7.871 0.05

Aldehyde 2,2,3-Trimethyl-3-Cyclopentene-1-acetaldehyde 9.629 0.30
5-Isopropenyl-2-methyl-cyclopent-1-enecarboxaldehyde 6.772 0.13
4-(10methylethyl)-Benzaldehyde 13.647 0.08

Others 1,3-Dienyl-3-oxatricyclo[5,1,0,0,(24)]-octane 34214 0.55
Tetracyclo[6.3.2.0(2,5).0(1.8)]tridecan 32.929 0.10

Unknown - 6.37

Table 3. Volatile composition of the essential oil from Caryopteris incana by solid-phase microextraction method. The volatile components
were extracted by solid-phase microextraction and analyzed by gas chromatography-mass spectrometry

Classification Compound Name R.T* Content (%)

Hydrocarbon 5-3-Carene 5.523 12.61
1-Hydroxy-1,7-dimethyl-4-isopropyl-2,7-cyclodecadiene 26.509 4.55

d-Cadinene 26.662 3.18

cis-Calamenene 26.835 0.99

o-Cubebene 23.001 0.76
(+)-Epi-bicyclosesquiphellandrene 25217 0.76

2-B-Pinene 6.236 0.75

B-Cadinene 24.182 0.64
1-Methy1-2-(1-methylethyl)-benzene 7.074 0.61

Sabinene 7.222 0.56

Germactene-D 19.949 0.53
E,E-2,6-Dimethyl-1,3,5,7-octatetraene 6.686 0.46

a-Copaene 19.364 0.34

Cadina-1,4-diene 27.347 0.34
2,2,3-Tri-3-cyclopentene-1-acetaldehyde 9.607 0.21

Camphene 5.791 0.20

y-Terpinene 7.782 0.16

Ethenyl-benzene 8.576 0.15

a-Calacorene 27.808 0.14

a-Terpinene 6911 0.09
1,2,3,4-Tetrahydro-2,5,6-trimethyl-naphthalene 28.124 0.07

o-Pinene 5.654 0.05

Acetate (-)-Myrtenyl acetate 17.027 11.2
trans-Pinocarveyl acetate 15.71 1.06

Sabinyl acetate 15.355 0.65
cis-Endobicyclo[2.2.1]heptan-2-ol,1,7,7-trimethyl-acetate 15.228 0.34

Neryl acetate 7.17 0.17

(-)-trans-Pinocarvyl acetate 13.408 0.09

hept-3-en-2-ol, tau-cadinol, myrtenyl acetate, pinocarvone, 1-
5-3-carene
, Z7re] Sk 118, 94, 92, 7.0, 63, 62%C]2At}.

hydroxy-1,7-dimethyl-4-isopropyl-2,7-cyclodecadiene,
oL

FEUE AH=S SPMEC] FFA7] U GC-MSE #4243
A, MSE TFRIRIFEL 49%(79.94%), T-ZR| Sl dH-o
10%(20.06%)°12tHTable 3). SPMEHO® F54 A& &
zgeld AEL FHtprEE BEsid sleirt nE
(44.9%), LFTLo] 16%5(32.7%), °HIHIO|EZL 65(12.2%), Al

Eol 3F(6.1%), NEIZ7t 2F(4.0%)°INeH, &2 5-3-
carene(12.6%), (-)-myrtenyl acetate(11.2%), 6,6-dimethyl-2-
methylene-bicycol[3.1.1]heptan-3-01(10.9%), pinocarvone(9.3%),
myrtenol(4.7%),  1-hydroxy-1,7-dimethyl-4-isopropyl-2,7-cyclo-
decadiene(4,5%),  4,6,6-trimethyl-[1S-(10.,2B,50)]-bicyclo[3.1.1]
hept-3-en-2-01(3.5%), S-cadinene(3.1%), 1-octen-3-01(2.8%)°]
At

& headspaced] FEAIZ] T GC-MSE 43¢ A=
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Table 3. Continued

Classification Compound Name R.T* Content(%)

Alcohol 6,6-Dimethyl-2-methylene-bicyclo[3.1.1]heptan-3-ol 10.17 10.99
Myrtenol 11.92 4.77
4,6,6-Trimethyl-[is-(1c,2,5a)]-bicyclo[3.1.1]hept-3-en-2-ol 10.255 3.55

1-Octen-3-ol 6.187 2.80

p-Mentha-1,5-dien-8-ol 11.019 1.83

trans-Verbenol 5.840 1.04

Cubenol 33.131 0.71

L-Linalool 8.747 0.56
2-Methylene-6,6-dimethyl-bicyclo[3.2.0]heptan-3-ol 10.600 0.42

-Copaen-4-o.-ol 38.943 0.35

3-Octanol 6.466 0.32

a-Cadinol 33.239 0.27
4-Methyl-1-(1-methylethyl)-3-Cyclohexen-1-ol 11.321 0.22

Palustrol 29.309 0.18

p-Cymen-8-ol 11.530 0.11
(S)~(-)-(4-Isopropenyl-1-cyclohexenyl)methanol 17.321 0.10

Ketone Pinocarvone 10.843 9.31
2,6,6-Trimethyl-bicyclo|3.1.1 Jheptan-3-one 11.247 0.21
4,6,6-Trimethyl-bicyclo|3.1.1]hept-3-en-2-one 12.332 0.16

Ether Arthole 7.936 0.25
2-Propylmethyl ether 2342 0.10

Unknown - 20.06

Table 4. Volatile composition of essential oil from Caryopteris incana by headspace method. The volatile components were extracted by
headspace and analyzed by gas chromatography-mass spectrometry

Classification Compound Name R.T* Content(%)
Hydrocarbon (2)-2-Fluoro-2-butene 1.579 34.93
5-3-Carene 5.523 6.95
2-B-Pinene 6.254 0.55
Camphene 5.805 0.43
Sabinene 6.132 0.14
Alcohol trans-Verbenol 5.857 0.24
Amine Dipropylfluoroamine 2.330 0.43
Heptacosafluorotributylamine 1.474 0.09
Others 6-(4-chlorophenyl)Tetrahydro-2-methyl-2h-1,2-oxazine 2.097 5.99
Chlorfenapyr 4.811 0.64
Unknown - 49.61
Table 49 YERNRATE. Headspace®S ©o]-&-3l] £293F Aol ketoneT, aldehydeTF, etherf= headspace] 0.2 FE3I99S uj
L TERIQYRC] 105(039%), TEIAAYREC] 0F ol FFo] WA Wk, N ARES AL
(4961%)] Al AT, TRANYRS HepTER B HUEK @t 44 7B BiRele} FEET,
ol ®slea 55, ofRl 2F, € 1T, 7IE 23010 SEUY AR AEES steam distillation, SPMEW,
H, F8 dEOZ= (7)-2-fluoro-2-butene(34.9%), 5-3-carene headspace] &2 FE3lo] #2493t Ay} FEH wlgt A&

(6.9%), 6-(4-chlorophenul)tetrahydro-2-methyl-2H-1,2-oxazine
(5.9%)2 5 & It} HeadspaceHl o2 F&9 o] A&

=

2 ko] Qo] xpol7t AUtk ol E AR 2 FeErke] x)o)
a7k zlold]] 7|0l AoE d#A ATt SPME

fr
s

WAl AR = 4 Qe VA B4 P fAETRE Bl A% SgaRe F2-93es 340 Eakol
HIE Bl FEUY ARel Pl ARHeZ 9B F A%, FAA FRol we BAERT 1 el Aolrt 4

R Zlolgt AetEAT) Rz LA Utk Aol 7P wol HE 4,6,6-
Headspace'H 0% 5= 89| A % steam distillation trimethyl [IS<(10,,2B,5a)]-bicyclo[3.1.1Thept-3-en-2-0l3}  tau-cadinol

o

U3}t SPMEH O R F2H Ao A 79 vlaste] 24 A S SPMEW#} headspaceB o2 FE3I0S wole #3 A=
S=tl, L °]f+= headspace GFA| 2 =olx JE7] 4 HA] ke, 2 f01o 2= AEE0] SPME fiberdl] &35
& AEET] FEES7] witelgl dET? 18]35 steam A LAY & HAFRARI)OIA LA Lt A

distillation} &} SPMEHO. 2 FE319S w] ZHAEH acetate’, E & 3tk o] AELS headspaceHOZ FEAloll= & A
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Germacrene-D= steam distillation 2} SPMEH O 2 =319
]l 2 $Fe 747 0.57%9F 0.53%9]2 21, headspace'd -
FEIINS wolle A AEe] HA LSkt ol A
sesquiterpene®! germacrene-D7} headspcae 0.2 FZ3I
woll= FEslA] &9h7] Wi Folgt FEHLE & A
o| M= germacrene-D] EE3INAHEQ! y HEE S-cadinene, a-
arophane, oo B5= y-muurolane®] AEEA] 2t=d],” ol= A
& 100°C oJsle] =04 AAksIS7] wjitelet Ate )

(Z)-2-Fluoro-2-butene> steam distillation'} &2 FZA]
3.19% SElo] ASoY, SPMEHO 2 FEA0l= 3] HE
ER] QXTT, headspaceH O Z FEAJol= 34.93%7F HEEHA
t}. (Z)-2-Fluoro-2-butene®] SPMERCZ FZ2AlE 3 H&E
A g2 olf= FEAEo] polydimethylsiloxane(PDMS)
fiberol] A& FHEA = 38H 425 2L 7] wiFolz
gk 4= 2t} (Z)-2-Fluoro-2-butene®] headspaceH L.z FZA] 0l
= ol w2 S HAd olf= A¥RAEEIM 2 o
wek AEEtke ZsiAl 3ol oFoAr] witolz FEY
o, olg|gh o]f&E laiA FHx FIFE FAUS Aol #
T

2-B-Pinene> AUFF- AfrollA dAEE R ©@slea
AR 2 mintydA Y coniferousdt FFHE YERAT 2-B-
Pinene steam distillationH 22 %3192 wlolls AZHA|
2gkor}, SPMEH ¥ headspacet 02 23198 wole 22
0.75%} 0.55%7F ZHE= A} AA| steam distillation 02 5
RS FE39S W 2-B-pinene AA| 0.05% o3 SHr
Ho] RS Aozt A=, SPMEHI headspace o2 F
ZA)0) HEo] ® Aoz HokwEn) 2-p-Pinened thEZ Q)
woodyAlge] g0 = A desdl, FEUT FEe] woody
Sk = H|E dFol7]= ST 2-B-pinenedl] 7191F Fo]
2 FEHo.

Steam distillation’, SPMEY, headspace’ &2 ZZUF-9
A RS =, HAEE W, A ARle A
o}k Zpo)7) ARATE Steam distillationH 02 FEAO= 4,6,6-
trimethyl  [1S-(1a,2B,5a0)]-bicyclo[3.1.1]hept-3-en-2-0l, SPMEH
o2 FZEANE §-3-carene, L2 3L headspaceH O Z FEA|0|
= (Z)2-Fluoro-2-butene®] $Hafo| 71 =k}, Steam distillation
HoR FRE FE3 AT 7P B AEse] $48EUL, 7]
HuE dRE SR AESHAE o, Foluts &
FPFERE f718E ARESHA] e ARl WRleR
o] B A7t 7hsshkar ActETh

FEW 871 HaCaT ZHE @AM 2 mIAE A5
ZARE] 18t MTT assayg AAISIATE MTT assays 918
o] HaCaT A|3&] wjduiAo] FEUYFEHFE FE3 A/E
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Fig. 1. Effect of essential oil from Korean blue spirea (Caryopteris
incana Miq.) on survival rate of HaCaT keratinocyte cell line.
Means and standard errors are based on data from three
replicates.
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