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The essential oil was obtained from the aerial part of Rhododendon mucronulatum Turcz. var. cil-
iatum Nakai by steam distillation, samples were collected by headspace (HS) and solid-phase
microextraction (SPME) methods, and the compositions of the oil were analyzed by gas chroma-
tography-mass spectrometry (GC-MS). Nineteen constituents were identified from the essential oil:
15 carbohydrates, 3 alcohols, and 1 acetates. Major constituents were 2-B-pinene (16.1%), cam-
phene (11.9%), 56-3-carene (11.4%), d,/-limonene (9.5%), and y-terpinene (9.5%). By SPME extrac-
tion, seventeen constituents were identified: 13 hydrocarbons, 1 alcohol, 1 nitrogen-containing
compound, 1 acetate, and 1 amine. Major constituents of the SPME-extracted sample were cam-
phene (19.6%), 2-B-pinene (18.0%), 5-3-carene (17.4%), trimethyl hydrazine (9.7%), y-terpinene
(8.5%), and d,/-limonene (5.5%). By HS extraction, thirteen constituents were identified: 11 hydro-
carbons, 1 alcohol, and 1 nitrogen-containing compound. Major constituents of the HS-extracted
sample were camphene (25.8%), 0-3-carene (24.8%), 2-B-pinene (20.2%), d,/-limonene (5.4%), tri-
cyclene (5.1%) and trimethyl hydrazine (4.6%). The fragrance of the essential oil was coniferous,
balsamic, and woody, and the ICs, value of the essential oil was 0.030 pg/mg in MTT assay using

HaCaT keratinocyte cell line.
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120 - Table 1. Analytical conditions of GC-MS for volatile composition

in essential oil extracted from Korean rhododendron (Rhododendon

100 1 mucronulatum Turcz. var. ciliatum Nakai)
EE‘ 80 - GC CP-3800 Varian
= § 60 1 Column temperature VF-5MS 30 m capillary column (0.25 mm)
% 5 Oven temperature 50°C (5 min) — 250°C (4 min), 4°C/min
CE 40 Injector temperature  250°C

20 - MS 1200L Quadrupole, Varian

. . . . i L lomz.atlon voltage 70 eV .
Carrier gas He (1 m//min)
0.0011 0.0055 0.011 0.055 0.11
Treatment (ug/mg)

Fig. 1. Effect of essential oil from Korean rhododendron on syringe® X3} GC-MSZE #4319t}

survival rate of HaCaT keratinocyte cell line. Means and standard
errors are based on data from three replicates.
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7] Wellx wlFettt. HaCaT AZE 96 well plateo] 1x10%/
m/] FEE BjAsted 100 A HE F 2407 wgsiin.
g 5 wiAE BF AlASKAL d3o] 23R &2 wiA] 90
w AL Zb wellell g FATE HFE= 0.11~0.0055%°] &
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Table 2. Volatile composition of essential oil from Korean
rhododendron. The essential o0il was analyzed by gas
chromatography-mass spectrometry

Classification Compound Name R.T* C(Z(r;f)t):nt
Hydrocarbon 2-f-Pinene 6.131 16.19
Camphene 5.661 11.96
5-3-Carene 5380 11.49
d.[-LLimonene 6.899 9.55
y-Terpinene 5217 952
Caryophyllene 12.635 4.62
Sabinene 5988 3.24
Germacrene-D 13396 3.21
E,E-a-Farnesene 13.522  1.89
trans-B-Farnesene 12.858 1.37
o-Humulene 6.681 1.25
o-Terpinolene 7.759  1.02
1,2,4a,5,6,8a-Hexahydro-4-naphthalene  13.303  0.64
B-Cadinene 13.775  0.62
B-Elemene 12.137  0.53
Alcohol 4-Methyl-1-(1-methyl)-3-cyclohexen-1-0l  9.224  0.85
3-Cyclohexene-1-methanol 9.447 044
Nerolidol 14207 0.34
Acetate Bornyl acetate 10.772  20.82
Unknown - 0.44

BRG] Y& steam distilationH (SDH)LE A& F{HE
GC-MSZ #48 A¥H= Table 29} 2t} Afolle F 1989
slelrz IRIAE(95.6%) 159 31k v ERIAdHE(0.4%)
o] FHrEe] Ao, stz RIS PR A6t
W OEBREA 155(77.1%), LTS 35(20.8%), o HHIO|E 1F
(20.8%)°1tt. Gxlge] Aol i FH JRo=Z= 2--
pinene(16.1%), 5-3-carene(11.4%), dI-
limonene(9.5%), y-terpinene(9.5%), caryophyllene(4.6%)S £
T Aok g@rlgw) 8 F P B e AASY 2-6-
pinene> AUHT-FROIA Wo| EAlsts S HIEA ©sla
Z oa-pinene’t FAFSH 33 -minty3AYH((1R,5R)-(+)-o-pinene)
2 coniferousdt FFHE W AL Z((1S,55)-(-)-a-pinene) &
24 Ak o]#dt AN ZHE 2-B-pineneS GG A2
FH 53] by dollA =2 5 A coniferousdt ol
A Zlsidnal AdEY. iy 38 F FHAR g2
S AASAT camphene A HEIMA] gslrEa®
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% 6-3-carene 3Y HIZH A €8} A2 limonened fHAFSH
FHE 7AW, dl-limonene terpentine ¥ ((S)(-)-limonene)
EE 98x] FFH((R)(+)-limonene)E 7HAAL e AR &
2 QoA Gxigee] HutARl ol 7]og=A o] thsiA
= ¢ 7 glth gxey I8 F oMAEH O] ERS bornyl
acetate= 2 FHTolA DojA= Afoll T HwoE 4
W Q3 72 gko] U AoE dEA oA vIE e
©] 2-B-pinene, campheneTF= WUA|TF o] Hr= GXE

el FHell 713le Zojet FEHn.

camphene(11.9%),

Table 3. Volatile composition of essential oil from Korean
rhododendron 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* C(Ef;t;m
Hydrocarbon Camphene 5.800 19.65
2-B-Pinene 6.250 18.08
5-3-Carene 5516 1745
y-Terpinene 7.795  8.58
d,[-Limonene 7177  5.52
B-Myrcene 6336 4.37
Sabinene 6.125 332
3,7-Dimethyl-1,3,6-octatriene 7223 224
1-Methyl-2-(1-methylethyl)-benzene ~ 7.081  1.32
trans-Caryophyllene 21.53  0.74
a-Terpinolene 8.449  0.62
Tricyclene 5360 0.56
a-Terpinene 6.920 037
Alcohol Geraniol formate 7.450  0.70
Nitrogen-coniaining .o o 1 hydrazine 1649 978
compound
Acetate Bornyl acetate 15235 491
Amine Perfluorotributylamine 1.583  0.69
Unknown - 0.03
gxige g/5 SPME] §3A171 TR(SPMER) GC-MS

2 $49 23, MS ST SRIGES 175013 vlek]
AE-e 150IITHTable 3). SPMEHCE 248 A2E s
TERER ERSE wslea 13%, 998 1%, F4aTRE |
%, oMEO|E 1, ollF 1ZolRlen, FE Areni d
3}44A camphene(19.6%),  2-B-pinene(18.0%),
(17.4%), y-terpinene(8.5%), d I-limonene(5.5%), [P-myrcene
4.3%)} FATH-E trimethyl hydrazine(9.7%), 22|32 o}AH]
O]EF bornyl acetate(4.9%)°] ATk

SPMEHOE HAE 4E-S SDHSE #4¥ Adwt H
sl W xfeo|7t v AoEe 9Y wsled, d5E, A
SHEe FEHsE & ok B384l camphened} §-3-
carene®| 73-%-, SPMEHOZ EAH 3k SDHOZE A
ST =9kom, olAHIO|ERQ bornyl acetate®] 73-%- SPME
How BAE k2 sDyoR BAE ghdwt vlasie] g
WOITH20.8% vs 4.9%). G-E21 geraniol formate®} AT
E<21 trimethyl hydrazine®} ©}R1F<1 perfluorotributyl amine<]
73 SPMER o2& EAEQ o SDYoRE B4 Hx] A9k
om, &3l 49l o-humulen, B-cadinene, P-elemene®] 73-$-
SPMEH 2= A7 eagkort SDHoses 4 H ]t o]
23 Aol SPMERO®E 4] sietEEo] A @@=yl
A FEEA 9k] Wil Ay Z2 Al ARSE SPME
fiber?] polydimethylsiloxaneol| S2t=]#] 249k7] wiFolg} &2
At

gxde] ZHE headspaced] FFAIZ] ThR-(HSH) GC-MS
2 A% A= Table 40l YERAITE MSE 8l8tr2E g
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Table 4. Volatile composition of essential oil from Korean
rhododendron by headspace method. The volatile components were
extracted by headspace and analyzed by gas chromatography-mass
spectrometry

Classification Compound Name R.T* C(Z;t:)ent
Hydrocarbon Camphene 5.831 2581
§-3-Carene 5.545 24.89
2-B-Pinene 6.285 20.22
d,[-Limonene 7200 546
Tricyclene 5379 5.1
y-Terpinene 7816  4.94
Sabinene 6.148  4.25
B-Myrcene 6.355 3.03
1-Methyl-2-(1-methylethyl)-benzene ~ 7.103  0.67
o-Terpinolene 8476 0.34
o-Terpinene 6942  0.32
Nitrogen-Containing 1. oihy | hydrazine 1685  4.58

compound

Alcohol Geraniol formate 7476 038

@.5%pIoH, T8 HEoZE w842l camphene(25.8%),
5-3-carene(24.8%),  2-B-pinene(20.2%),  dl-limonene(5.4%),
tricyclene(5.1%), y-terpinene(4.9%) 22|31 AATHESI
trimethyl hydrazine(4.6%)°] AT}

HSHO® EA¥ AES SPMEYC® EX¥ ARz v
SIS o tricyclene®] 3 A xpol7t Hith &, €Y
AHE HSHOZE FAA] tricyclene 5.1%°1%1.91} SPMEHS
2 EAAE 05% Wele A e, oleh 2 zlol=
tricyclene®] TR 3E3e @] AR g Fio]
=97] wjiolel FEEN 28|y g@Xgy ZHE HSHA
SPMEH SR 4] 2po|7h Uehdd Zlo = ofnlfel 45l
LHE & 4 A&, HSHOZ EAA] olglFel perfluoro-
tributylamine®] EA|3FA] U A WA SPMEZ #4AJ0= &
A skt

gx1g) A7t HaCaT ZHPAAM 2 nA= Al E5A4S
ZALel7] flste] AR Al iAol 7kt 7 #8491
Afre 87391 wiRlell ZaF FAMEA] dTt. olE A4St
7] S8k dnel FAsA AFed A0 GHel dimethyl
sulfoxide®] E3HES 1:1002 a91S ) 71 2 241E3
o, Az wA= FFE AJrt. & AFPlA AH G
g 8ol FFol =255 HaCaT AEQ] BE&S 74ast
RO (y=—18.38 In(x)—14.259, R?=0.9279), F-4-¢] HaCaT A
Fo] 3 IC7-S 0.030 ug/mgol ek dxgg A-H7t
HaCaT ZPE3AdA| 29 wX= AEsAdL 71HEE i &
Z Aol AEsA viseilon, dYAes del AMgy
3 = rosemary L tea tree 9] MAESAAE BISS)E
uck? olydt A=A gxldy] A= gl 548 v
ERA] kS Zlojet wdtuw e FEE T A8E AMTE
s @ Zolgt 7lder

z= 5

SElvete] AAAELQ] ARGl (Rhododendon mucronulatum
Turcz. var. ciliatum Nakai) AJH-I125E /5 A3, 3¢
JE-S headspace(HS)} solid-phase microextraction(SPME)H
o7 FAAZ T GC-MSE EAEth @xee] Afeles
gelra 158, 42E 3%, oMEHRIE 1F § & 1959 3
o] FfElo] Aem, tshd A2 2-B-pinene(16.1%),
camphene(11.9%), &-3-carene(11.4%), d /-limonene(9.5%), and
y-terpinene(9.5%)°1AtE. SPMEH OS2 F2Hd Aol €8l
& 13F, 452 15, 2otk 15 T & 175 A 3
gEdo] TR YN, °lE T UFF HES
camphene(19.6%), 2-B-pinene(18.0%), &-3-carene(17.4%), trimethyl
hydrazine(9.7%), y-terpinene(8.5%), and d,/-limonene(5.5%)°]A
t}. 2837 HSHOE FFE Agde 83s 115, 428
15, A4slRlE 15 5 5 1359 34 el s
o] Adem, olF F UgE A2 camphene(25.8%), §-3-
carene(24.8%), 2-B-pinene(20.2%), d,l-limonene(5.4%), tricyclene
(5.1%), trimethyl hydrazine(4.6%)°]th. @x2] AH-2] a3
= coniferous, balsamic, woody3}$1. 2™, HaCaT ZFE A
o] th3t ICs5@ES 0.030 ug/mge] ATt

Key words: A X537 A5, dx1ge], GC-MS, HS,
Rhododendon mucronulatum Turcz., SPME.
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