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Comparison of Volatile Compounds of Chamaecyparis obtusa Essen-
tial Oil and its Application on the Improvement of Atopic Dermatitis
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Abstract: Volatile flavor compounds of Chamaecyparis
obtuse essential oil were extracted by simultaneous steam dis-
tillation extraction (SDE) and supercritical fluid extraction
(SFE) and analyzed by GC-MS. A total of 48 and 50 compo-
nents were identified in essential oil by SDE and SFE, respec-
tively. Monoterpenes, oxygenated monoterpenes, sesquiterpe-
nes, oxygenated sesquiterpenes, and diterpenes in essential oil
by SDE were 37.24, 10.9, 9.61, 0.22, and 0.22%, respec-
tively. In the case of SFE, they were 19.1, 23.3, 22.66, 1.31,
and 10.57%, respectively. Antioxidant activities were increa-
sed with the increase of essential oil up to 80 pL /mL, irre-
spective of extraction method. Especially, when the essential
oil concentration extracted by SDE was increased from 20 to
80 uL /mL, the antioxidant activity was increased from 10.5
to 55.1%. However, over 80 uL/mL of essential oil, an equi-
librium state was maintained. In the case of essential oil extrac-
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ted by SFE, it was decreased compared to that of SDE. For
the improvement of atopic dermatitis, various cosmetics such
as an ato-cide soap, ato-cide spray, and ato-cide lotion con-
taining essential oil extracted by SFE were tested. About over
90% was useful for the improvement of atopic dermatitis after
4 weeks of clinical trial targeting 40 female adults. These
results demonstrate that ato-cide soap, ato-cide spray, and ato-
cide lotion containing essential oil extracted by SFE could be
used in functional cosmetics.

Keywords: Chamaecyparis obtuse, Essential Oil, Simultaneous
Steam Distillation Extraction, Supercritical Fluid Extraction,
Antioxidant Activity, Functional Cosmetics
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QAEO Halsl W 0 2L o sy §$Ttg (simulta-
neous steam distillation extraction, SDE), &1j3=<&™H (sol-
H, headspace®], LA AF 1] Al =& (solid-
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w4 9 9} Sof oy 51
§ 0] B H5 4] 917] o2
2219] 2 volaha ot = gl [3]. T 2317 4
M (supercritical fluid extraction, SFE)-2 0]} Z+-2
bl 7| 29 FEWHS QAT = A= Al7E=A
‘/]OT:—L =i} b‘kﬁ_l_ﬁoﬂ}\—] EX HJHS
Wol o] &5 glon, Af-FHa 1 %‘. L
T 2A5t= 3l F71E9 7‘1]74 2 ZAA 7A€
WAl ot 2u|HAL A ol & 511 et 7HY
AHE E= fAlE olAstE AR A EAA 2
AL mst QAo ol 2 4o S BE 47 92
of 22 41, olof, 314% Sof Yl AT ot ot
Zo]ﬁlvxﬂe o]-g3F Au| 9] 7hu| ¢l v} Huf o] YA H A A,
T A7 5 T2 o|u] AR o] §laL, IPFEY
*—1% A A= FEriA FEol AHESEL Sl [4-6].

AW YT (Chamaecyparis obtusay= | 02 -2}
I P F R LEEE MR ERTEE S
G2 RS Sl glon], Aol Bule] Ag AR
o] thofdl 8= &2 AFRE| 11 Q)11 o] 4=
0] 40m, A2 2m7HA] Aet )
L et BN IB U S S oL A
HEA O & A9 = terpene, alcohol, aldehyde
PSSR R o8 %32 P 4
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21. A=

A (Chamaecyparis obtuse)S 2011 84 e A
A] & of| A ZHH°H/\1 H&ErS7] F20 B 294 2

0] 8510 23 A 3-(Essential 0il) S A}&-3}91c}.
2.3

221 AEr5 FEH

Likens & Nickerson type 914 =57 S84 & 0] 8319
FE9iet. T 200 ¢ WA A Wstel Bekrae] Y
ST LOOLE ¥ %, 818 FIutgE2kaa (250
mL)o]| = diethyl ether 100 mLE- 7}3} itk A| 27} S0 Q=
ETFALTE 100°Co A |A 7R3 AL, A2 7} F71 AlAHe
o &g EeA3E5 60°CE 7}%6}5{";1’4—. 3A7E Bt &
% gujg ZetAF o] 0] QlE diethyl etherh2- H-2] 310
8] 71 7H9t 5% 7] (EYELA NE-1101)2 o] §3}o] 5-%3}9lch.

222 R4 F&H

ZAA ]Ho]' & A7 (SCCOz Extraction System, IL Sin,
Korea)2 FZ3F9th A& F&7]0] HuQl 200 g2 WL
oF2l 420 atm, 22812 45°Cof| A] SA17F ok & 5}al o,

23. 378 &4
A9 LA FrdEe £41 5 oll= GC-FID (HP
6890, Hewlett-Packard, Palo Alto, CA, USA)Q} GC-MS
(7890A GC-5975C MS, Agilent technology, Palo Alto, CA,
USA)E A&-3l3ith. GC-FIDO] AE-H capillary column&
HP-5 (30 mx0.32 mmx0.25 um, J&W, Folsom, CA, USA)°]
Ao 7] 28 25 = 40°Co| A 3E7F §-X]3F Zof 10°C/
min®| & & 2 AF5A| A HF2 % 230°Co 4] 57t 52513
1! carrier gass= helium (2.2 mL/min)S AHESFATH 374
Ho| 5215 SPME fiberS FID7} A 2|5 GC 2] 7Lof Qo]
= 7F & 2FA|A splitless mode &2 FA] 51T} E2fH AJE9
F4E ¢35 GC2F o172 % mass spectrometer (Agilent 5975C)
¢} HP-5MS column (30 mx0.25 mmx0.25 um, J&W)S A&
ahlth 27] Q8 &&= 40°Col A 487F §-A| g o 5°C/
min®] &&= 2 F5A A 2F2 = 230°Co A SE7F 7251
1L carrier gas+= helium (1.0 mL/min)& A&}t MS9] 9]
235}1= 70 eVl A A3} 1 splitless mode= E41 53 T}
He|gHo] 2 3ole GC-MSQ library (Wiley/NBS)2}
C6-C229] n-paraffine mixture (Supelco)E
ces®] AAA TS Fharsto] A5G

%3} retention indi-

2.4. A3} A 3}
3| A3t <90 10 mL, methanol 90 mL, DPPH (0.3 mM) 100
mL &35 A 3057 Ao A incubationdlo] 517 nmoj A
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At a st (%) =[1- (A& A7) F3= /AR B3
7} 9] B33 )] x 100

25. olEm Y MR E AFAAA A R

201214 9H 1R 9U30L7HA] 5= A A Aol AF=8h=
A2 A 7]l o) AR E E e aE 2 SHA ¢
< 40739 ofEy] 5 fAE ATt A Ve
O3 2ot ot B u A A7} A I AE= 429 S ehefdd
o Aet B AEef Qs 7 Hebe HAES 202 T
1~57) Z7] o}Eu] W54, 6~107) 55 o E v 117 o4&
AR ofET R FREIEGOH, o] F T oFET S/l 40
B AAske] A B R sk gl (ohE Y] A7t Al
HIAES 2028 5 12F oSl A, AT 713 &
AHZO|EA| Ei= FE|AEUA, W AAAE A3HA]
o2 A ot u] ] F¢ ofof thE w5 ko] gli= AReh.
iAol dish AP A AR AAIRE & H ARE O
8oto] |23 oFEA & H] o} ofEA|E A o] ofE ]
E 2AE AREsHA o & A2 3t el IR Ast gl

26.0tE¥] A28 AT AFEY =4

OfET X7 E Flt Bl A5 FAHELE T oLEAE H]
1= (ato-cide soap), NA} A L o|(ato-cide spray), =41 (ato-
cide lotion) A& 2] 2 A]-& Table 13} Zt}.

27.olEY] A2 E AE AF A=Y
O}E 2| & H] %= (ato-cide soap) A= WH: H]FH| o] A 90 g2
& ol A Hof gol HlipH|o] Ao G& A4 35] 78]
o, 138 A 48 T4, el v wlo] o] Wulg§
3 g =of Hlm Hjo] Ao Y1, nl i Sof Fo] Z3l v w
o Abg-steiT.
OFE X & AL o] (ato-cide spray) Al & WH: H
Aol WG ok &)1 2 A= Wo 413 HA% 90 mL
£ 28%, ool SYAEE WAL F Ao st A

Table 1. Compositions of ato-cide soap, ato-cide spray, and ato-
cide lotion

Concentration (g)

Composition Ato-cide Ato-cide Ato-cide
soap spray lotion
Soap base 90.0
€. obiusa 3.0 0.5 0.5
Essential oil
Olive liquid 1.0 1.0
water 90.0 85
Camellia oil 1.0
Neem oil 2.0 1.0 3.0
Primrose oil 0.5
Olive wax 1.0 1.5 1.0
Glycerin 1.0 5.0 1.0
Vitamin E 1.0
Ceramide liquid 1.0 1.0 1.0
Allantoin 1.0

Vitamin B; 1.0 5.0

glo] &7]f ot A g ol AH&-sH3AT

OFEX = 2 A (ato-cide lotion) A& WH: AE351 H]o|#
Ao°] camellia oil, neem oil, evening primrose oil, olive wax&
go] 75°Co)| =5 Wil Amgh vjo]A o Bol= AA¢
85mLE Yol 2=F 75°C7HA] =9l th5 H|o]A At BE
&35tsto] 1 th2 glycerin, vitamin E, ceramide liquid, allan-
toin, vitamin Bs £ 2] 7[5 Yo 12 A wHtsle] L7}
49C HER W kA 2 Aol £ vhe Halg s
of L7 B4 the AKT 24 §7]0] wob Ago] A
g3tk

3.4% 9 1%
3LEGY B W AH 2208

7 =]. <~ O O == X O O =
Hl o e D AJF FES 58S S

oF Zoh

o5t Wl AQ 82 12%E YEbyT) o] AL £%7] 2
Sol gt U2 b Hel HH g 1.5% [11] 2 /4
St (A AFA] 7HE) Aol A A= AL Yl HH Y
< o] &5t A FEEE s WUAT[12] A& A
Aol A Abgk H A5 8 0.8% [13]0]] Hlsl =2 -+
&S UEH o] A2 A93 54 9 A5 A9 A
olgtal Atr k. 2 YA FE&WHol o Wl A { FE=
o +&-229%3th. o] A= 57 FEUH of ot 4

S RUE oF 244 Z715}91 ).

3294437 35 2 294 2290 BE 35 HE
Qukr oz B 222 A9 AN W W X 234
Z A0 ALg3E ool mhet 4 el A Ro] Petrint.
9718k go] A3 Fejel Welo|n
8ENY T BE 25T 4 olE A9
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Table 2. Moisture content and extraction yield of C. obtuse
essential oil

Moisture  Extraction yield of  Extraction yield of

Material content  essential oil using  essential oil using
(%) SDE (%) SFE (%)
C obtuse g5 ) 12 29
leaf
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WAk 42 gl o B(58A4)ol WEE S 7R oy Table 3. Volatile compounds of C. obtuse essential oil
ST A G4 0] FEA AR T AR S B | Concentration
235 o] 9 A7 E|A|uk QJEE o] 2] 94 ¢ oZo] Yo} Volatile compounds (Relative peak area, %)
o] l'__ Uolzl 2 olth— B =%l = o SDE method SFE method
1\1\7ﬂ Qoi ) 57]— = ]—E T ME]——L E——]—E]—]— }J\E]— [14] tq— a]pha_Thujene 1.35 0.5
A &2 Ao M= AEeE7] S W 2YA =l o alpha-Pinene 1.71 0.75
28 JEE vl ) Bk Table 32 H 9IS o] §-3fo] Camphene 207 03
= - = = = = = = = apmene . .
_/;:—5_7] E‘g }_C{:} 7:” TE@—Q—E TE?J: llj‘]HE]—/\g %:7] /\é%% beta-Pinene 3.12 0.99
GC/MS= 243t ZAilo|t}. Table 304 K= vfe} Zro] = Carene 3.42
ZHHd of whe} 3)kA 3F7| AR 1) gheko] ukl zjo| 7} 9l beta.-Myrcene 3.29 2.84
& &% Aol AR A 457 FEYow el Phelandrene 5 058
A RFolA = 72F 9] A& SollA 48F 9] e 545k gamm:—Terpinene 6.62 1:82
th 57 FEUHO R &3 HG B S A= terpi- Terpinolene 0.45 0.38
nenyl acetate @} terpinen-4-010] Z}Z+ 11.04%2} 10.01%2 7} | ]ﬁlm;nefle | ;;z ‘:;g
A =9k 1t < © 2 bornyl acetate (7.57%), gamma-ter- aTr;r;nZ;F_) :f)(l) 1 0'.01 6.8
pinene (6.02%), elemol (5.16%), limonene (4.23%), sabinene Borny! acetate 757 6.87
(4.19%), beta-eudesmol (4.39%), carene (3.42%), beta-myrcene sabinene hydrate acetate 0.34
(3.29%), widdrene (3.27%), camphene (2.07%), cymene (2.3%), Tegp't“eglyl acetate ‘J-2034 ! 03-5947
clta-clemene . .
alpha-terpineol (2.28%), cadinen (2.45%), guaiol (2.58%), beye- Cadinen .45 0.38
rene (2.21%), alpha-thujene (1.71%), isoledene (1.57%), cala- Germacrene 2.09
menene (1.56%), cedrol (1.44%), alpha-Thujene (1.35%) <=©] Cubebene 0.65 2.02
o saZ] 2z o] A sabi hvd hui Curcumene 0.67 0.84
Atk 57| =74 of| A= sabinene hydrate acetate, thujop- Caryophyllene 0.94 1.97
sene, alpha-bisabolol, germacrene, 1,6-germacradien-5-ol, cary- Cedrene 0.22 0.65
ophyllene oxide, androstan, (E)-solanone, alpha-bergamotene, beta-Himachalene 0.95 0.74
) P alpha-Ylangene 0.53
alph: muurolen.e, dehydroaliomadendrene, ledol, tramat, .IOI.IngO delta-Selinene o3 077
lene-(12)-epoxide-(1), guaiol, alloaromadendrene, pyrimidine- Calamenene 1.56
tetramine, beta-oplopenone- A& E A &kt 18 29 Longipinene 0.95
A ZEy o Belah 4 folME 7450 4R A 0% Thujopsene ) sg 07
O] -2 A5t &3 A A= S0l A= terpinenyl Elemol 5.16 13.52
acetate?} elemol©] Z12F 13.97%%} 13.52%= 714 =%t & alpha-bisabolol 0.36
3] elemol £]3= $37] FEWHTHE oF 268 okt 2 Codol P .
o 0 . 0 beta-Eudesmol 4.39 3.33
& $2 = bornyl acetate (6.87%), sabinene (6.5%), beyerene 1.6-Germacradien-5-ol 1.08
(5.38%), limonene (4.75%), beta-eudesmol (3.33%), androstan Caryophyllene oxide 1.29
(3.13%), beta.-myrcene (2.84%), widdrene (2.81%), cubebene Globulol 1.24
o 0 0 Rimuene 0.22 0.59
(2.02%), germacrene. (2.09%), caryophyllene (1.97%), cedr(?l (E)-Solanone 072
(1.84%), gamma-terpinene (1.82%), ledol (1.46%), alpha-terpi- Beyerene 201 538
neol (1.35%), caryophyllene oxide (1.29%), globulol (1.24%), Widdrene 3.27 2.81
longifolene-(12)-epoxide-(1) (1.11%), 1,6-germacradien-5-ol ?nd.rosﬁn 02 3.13
. socineole .
(1.08%), beta-pinene (1.02%), tramat (0.88%), dehydroaroma- 2-Allyltoluene 022
dendrene (0.87%), curcumene (0.84%), terpinen-4-ol (0.80%), Ocimene 0.58
delta-selinene (0.77%), alpha-pinene (0.75%), beta-himachalene Isoledene 1.57
(0.74%), solanone (0.72%), cedrene (0.65%), guaiol, (0.65%), LDiehyieyclohexane o
rimuene (0.59%), cymene (0.58%), (E)-alpha-muurolene (0.58%), alpha-Bergamotene . 0.41
thujopsene (0.57%)), beta-elemene (0.54%), alpha-thujene (0.50%), alpha.-Muurolene 0.58
camphene (0.50%), alpha-bergamotene (0.41%), terpinolene Dehyeroaioglﬁdendrene ?i;
. . . edo .
(0.38%), cadinen (0.38%), alpha-bisabolol (0.36%), pyrimidine- Tramat 0.88
tetramine (0.35%), sabinene hydrate acetate (0.34%), beta-oplo- Longifolene-(lg)-epoxide-(1) 1.11
penone (0.33%), alloaromadendrene (0.31%)0] it 2 YA F All Guag’l q 82?
- . oaromadendrene .
ZH o] A= carene, phellandrene, alpha-ylangene, guaiol, cala- Pyrimidinetetramine 035
menene, longipinene, isocineole, 2-allyltoluene, ocimene, Iso- beta-Oplopenone 0.33
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ledene, 1,2-diethylcyclohexane, cubenol 52 < & A| ¢Fkct.

UHEA 0 2 herb, spice, citrus, fruits 5 HFE2] A=A o
A 014 terpenc R & FH-aH Aol A S5 o] AR
£ ] X+ A2 terpene (hydrocarbon)o| o}U] 11 alcohol E+=
ester 52 E351= oxygenated terpene & 2 e} A Ut} [15].
Table 4= 3| H 2 9] terpeneZ2} oxygenated terpene ] 7+
4 HlEES Uit A&5,57] 58S ol &8 €2
o F8 A EL 88% o] terpene T2 A = o] 9)
t}. £3] monoterpene, oxygenated monoterpenes, sesqui-
terpenes, oxygenated sesquiterpenes X diterpenes©] 2} A 5}=
v &2 717 37.24%, 10.9%, 9.61%, 0.22%, 0.22%°] )T}
Hong s [12]:& A& ol Al Azt | o glof A Fe|et 4]
T8 44 A2 Fol A 95% o] 49 terpenet = -/ = o] 3l
11 monoterpeneF, oxygenated monoterpenes<T, sesquiterpenes,
9 oxygenated sesquiterpenes©] X} A] 5= H]-&-2 22} 36.59%,
29.85%, 4.43%, 20.74%2}11 B 1SR T 18U A AFAl o
A AHT BAGLE o] §3to] 2YA 2EYHOR 25
AL AFAE Fof Al monoterpene, oxygenated monoter-
penesF, sesquiterpenes, oxygenated sesquiterpenes, % diterpe-
neso] XFABH H] L ZH7F 19.1%, 23.3%, 22.66%, 1.31%,
10.57%0] ek A&43 71 o3t F&E9] 2% oxyge-
nated terpene $FFo| X UAFEZERTE I Te kS 1}
Bl 22 Q1. oxygenated terpene®] 739~ AkA O] 2 &2 215}
o] terpene®] 739 oh= SA4S WL glojA Bl 24
A olitstt Akt Fof B & F2EH o= AlRHh
0]+ Nykanenn 5 [16]©] angelica root 0il®] 47| F&o
ozt &9 AS7t 2UA & BFEUE oxygenated
terpene®] 20| o EkChT o B w9k oX|aheich. B
o] JLof| Al = sesquiterpene T A EE50] YA FE2A BT
T57] FEAl] A AA YEhaL Qi o] = o] & A&
ol iAoz LT} Wobr =57 FHA| 2 A
AR = 5ol 7k Bl = e AAFsH o] 2 Qlsto] gF
HA o] Aot Aoz AYZHE

Jung 5 [13] HE &&= T 2459 LA 71
Aol dEEen g 7] A& alpha-terpinenyl
acetate 14.9%, sabinene 10.9%, dl-limonene 9.6%, alpha-terpi-

1o a4

nolene 7.5%, alpha-pinene 7.1%= monoterpene+7} F 83.7%,
sesquiterpeneF+= 2F16.3%2] H| &S X A|s5t= A2 &9l
Sodeha W gich Eak Al Tl Qo] A BelE w2
Z 59| 4] monoterpeneF 7| 47.5%, sesquiterpene=7} 43.2%,
AR Bl =R 5 7IEHd Rl ¢F 9.3%E AHA| Rt = AR

Table 4. Relative percentage of various classes of compounds in
C. obtuse essential oil obtained by SDE and SFE
SDE method ~ SFE method

Compounds class

(%) (%)

Monoterpenes 374 19.1
Oxygenated monoterpenes 10.9 23.33
Diterpenes 0.22 10.57
Sesquiterpenes 9.61 22.66
Oxygenated sequiterpenes 0.22 1.31

I [17]9F D24 HE Qo A gt /-2 SR £
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Fig. 1. Effect of essential oil concentration on antioxidant activity.
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on skin condition
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Fig. 2. Skin morphlogy after and before use of ato-cide soap, ato-
cide spray, and ato-cide lotion.
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