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A Cytotoxicity of Carrier Oil and Essential Oils on Cells by Using of Aromatherapy
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Abstract

Essentail oils and carrier oils are generally used for Aromatherapy. Therefore the toxicity, possibilities of irritations and sensitive
reactions and injury of essential oils must be considered for clients and therapists. So that, in this studies a toxicity of jojoba and
4 species essential oils (fennel, mandarine, tea tree and cedarwood) were investigated by the measurement of MTT-assay and sirius
red staining. Liver, kidney and brain cell were chosen for the cell viability assay and observation of morphological change. In the
result, no cytotoxicity was observed on liver, kidney and brain cell at concentration of 0.01 x8/m? jojoba oil. And lysis and nucleus
breaking were not observed at same concentration of jojoba oil on liver, kidney and brain cell. Fennel oil was showed 50% of cell
viability and inhibited cell growth on liver, kidney and brain cell at relatively high concentration compared with the other oils.
50% of liver, kidney and brain cell viability and delayed cell growth of tea tree and mandarine oil were revealed at lower concentration
than fennel oil. In cedarwood oil, 50% of liver cell viability at concentration of 0.00067 1/mf was showed, but cell viability and
cell growth of kidney and brain cell were effected at the lowest concentration compared with other oils. So that, jojoba oil as using
of carrier oil may be not harmful. And 3 essential oils from the fennel, tea tree and mamdarine may have very low toxicity, but
cedarwood may be used carefully for inhalation. And over dosage of concentrated cedarwood oil should be not directly touched
and exposured, and absolute essential oils must be diluted with carrier oils for topical and systematic massage.
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=X B ozt R v 3 =seiAd] gdd a5l

o} & v}e| 2} 3} (aromatherapy)= #aFolele “ol2rl Qe AW AFEYOE AMEHI gtk felvgeAe R
(aroma)’ o} A g2l “Hlgtd(therapy)’ & FA45 wolxz Ao A1, Fub &4 AHEE F Utk HoM 2
A, “Roche” 9] ojghatdoe “Ha 4 248 X159 4397 FE8A2 AUt
4o AMgdh= A7eolgta dWEo) Qla, 99 ). g o]#3 ol2mlEEtEle old s, 3F FollAe
Wolgta £t ugFoo| A ALgo] HEET oy, dF ] fyFIt

otZvie gt AEEE olAAYS AR X d  ME AL QAL BFA T 5 EOE FAA A F &5}
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I Aok 2y F9, B8, of2 v} ohAbA o) ALgEkE oAl
4 2o tha] SCCNFP (Scientific Committee on
Cosmetic Products and Non-food products)oll A& 60 &%
o} o} Ad 2YF 26 7IAE allergen®. . T E-5}¢] 11(Price
& Price, 1999), Schnuck W4+ allergeng 4 7} {very
strong allergen, strong allergen, weak allergen, seldom
think allergen)Z #7312 AFgolA Fast= wakg 99
< ZH(blue), BT BFAY 2YL AYH(black)o.Z F
7)(Schnuck, 2004) & AL AFsg o], &3 /)AL 27t
2 Eaid Mo WA 9T FAY FHARe A5A
ofejagol 7108 7) W&ol Qo) AHEF W Foaof 3
o3 7313 oHBurfield & Sheppard-Hanger, 2005).
ALY dutxoz gAY, ZHUY ey
52 FZFCKYi et al. et al, 2008; Greer et al, 2008).
3 7] ZF ¥ (steam distillation)& 718 A H<) why o

e Ao B ¥ 22T 4 Utk | Yo

At 123 Y (expression) e L ALL3IA] &
e Aol i B4, B3, £ 59 F29) AR
31, &l 5& % (solvent extraction)2 ]3]} FwkA
SFEHoE £HET vty SjFEye gujs
AAE dart Qe FHol oy A7t wFe] B
o] a7 dHol AUtk LA &) F2YL wuy
T ¥3, Y S &3] AAsHr e @
Aol o, tRE A 37 FHFYReE WA
LYE F2 T F HABA AL

L F2U WE A 71§02 BC 1,000d
of .#HEZAlel ARl Avicennazt FHYE AHEEIT
(Kraemer, 1995), 50003 o) WA 99 FZA] A}4
g E717} g7)28Rle) YA 2RSS 1l o]
Eo|M = terpens, Zendem, cinnamon & ZEWog
E5tod AR, BC 14 Al7lol= o)X #2328 A
FEFH PY R4S £IE stdh olAE
A2s Fx, WA, Zaepfchend ¥% 52 THEUL,

Ao FRAYNE AgERon, T Ay HES
A}Q1 Nocholas Culpepper(A.D. 1614-1654)= 59 3|1
HEE A8EHY ALY £ dvn Bushwww.
sanfte-therapien.de).

MR 29 = A 282 5)1R 01X 3% (permeation),
thAHmetabolism), gk A4 A (hapten production), &9 A4 A
(antigen production) g 0.2 V7 ¥he-& Yo7 3 9=
7Fs2del i, F5-#e] FARIEM = BEF HEd) 9
%+ hand dermatitis (Weiss & James, 1997; Crawford et al,
2004, Boonchai W et al, 2007)9} ¥-3}-8-o tigt 283 Fo)
7t S FEI lon, Au MEEA, 3723 #oldA, glo}

ES
K
g
A

=4, A4, 23, A7 54 T B B (Burfield, 1999;
Prashar et al., 2004; Lemonica et al., 1996; Millet et al., 1981)
s} 3 9] - FEAME UL Y] AFAT AA o)
g 54, R4, SQ5HE 5ol DA BUE 27 AR
3} tH{Mccutcheon, 1996).

Bt ollg olzel edFole WIS FEAIIE o
A4 Y2 A AHE-E Bk Ao2: HE ARUR B
2 99, AX 2Y(B-asarone), sassafras 2 Y(safrole),
Cinnamonum porrectum 5°] 1, FEA | 93 w1 g
£ fEsle AoEe BHANY 29 WZtR oY, AR
LY, YEEAE 1v] QA o, YERAY U @
Y(Ford, 1991) Gol Slch =3 methyl eugenolg 33}
+ 50%9] melaleuca @ Y(Melaleuca bracteata), 3.0% ©]/+e]
%0} f-(Rosa spp.) < potent rodent carcinogen®. g
FHAL, o] LAWA F2E 5L FEYEIA, T
Ao} AHEA EE EEF2d WA FAE Yodle
o2 YA hBurfield & Sheppard-Hanger, 2005).

ot B =EME HEEok ¥ oz Be AL
go| haFshA AHgatn A& 5 AHAEIAE 293 Az
o] 29) 2d9 EAF AMPE FolRuA NE
(NCTC cell), 21 AE(vero cell), > A E(glioma cell)o A
AE AEE 347 ey s AA3F.

W Mo AL

o. 43 As 2 ¥4

1. O|M4 22(Essential oil)o 7|9 % 3|MET

100% 4% 2518 2 Y(jojoba oil), H'd(fennel), T
@ (mandarine), E]EZ|(tea tree)$} A]T-$=(cedarwood)
£ A8 992 A183}by] 98t Zgxo] FlorialAl A
£ 7Y A F AHLFAD. Aol QU o)A
4 2YL 10% DMSO (dimethylsulfoxide)oll &3§A171
ThA] wjokeds} E3tsted 0.00025, 0.0005, 0.00066, 0.0001,
0.001, 0.002, 0.01, 0.1 ut/m¢ EE= A}t

2 wsuy

1) HEF

2 AgM AME-F ZFHENCTCO)9} 4134 X (vero)
AEe 32T HNEF 28 (Korean Cell Lines Bank), A
E(glioma)x= ¢33 Add) #Fs AP REY §F P},
RPMI-1640 (Roswell Park Memorial Institute, Gibco
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BRL), DMEM (Dulbeco’s Modified Eagles Medium,
Gibco BRL), NEM (Minimum Essentail Medium, Gibco
BRL)ol] 10% FBS(heat inactivated fetal bovine serum,
Gibco BRL)S} 1% SAAE 7189 5% CO, 37T
incubatorol] A vl ¢¥3} 53t}

2) MIT (3-(4,5-dimethylthiazol-2yl)-2,5-diphenyl-2H-
tetrazolium bromide) -assay

MTT-assay= Doyle(1993)2] o uje}l UAygoz
et HAE, HAE, AGAELE 4 x 10* cell/m2 3
43t} 96 well plateo] 02 m/well ¥ EFdle] 4l
Iol HAHE = 24 A7 DA E= 48 A7 53 5% CO,
incubatoro) A} ulF3F &, 0.5% 2] DMSOd] &3]3 o)Al
A 9<-S 0.00025, 0.0005 0.00066, 0.0001, 0.001, 0.002,
001, 01 w/ml B2 AT W2 FeE 05% DMSO
< AHEstd 24 A7 % S AT 2 F g S Al
At wjFHe} 83JA17] 2.5% formazan (sigma, USA)
A 50 ut HE 7t welld] BF38te 4 AZF T WA
A AASL, 100 we] DMSOE 73t #AH
formazan 23& £3)AFH . 2 ¥ 96-well readerE 540
nmolq FAEE ZAs ATAEEH)S AV,

A A A

3) Sirius red €4, Ax 47 F3} 4 Fg s B

N E, AT} HHE10 x 10° cell/well)S 6-well
plateo] EF38led 2 meo) iR E 7Fetar 24 AN EZE
48 AIZH F< 5% CO, incubatorell A wj gt Fof 7]
o] 2d3} 559 o444 24S 0.00025 0.0005 0.00066,
0.0001, 0.001, 0.002, 0.01 pt/mi FEZ 343t Az}
Aok 1 3 4NN T MG F oA oFAE AA
Aot 2 me] 10% TCA (trichloro acetic acid, sigma,
USA)E  7lsln 1Azt B9t % PBS
(phosphate-buffered saline)Z |43} Jth. 1% Sirius red
(Sigma, USA) 8H8& Y1 1A T A2AM ¥4

71 T2 05% acetic acidZ AR Fof] haemalam N o
2 108 E493l9 388 Z(TS-100 Nikkon, Japan)o &
Mo A4 £3), AX H%, Axd &3, & 39
g & #BA3Y +, ++2 FEIE

1A

4. SAXz]

SPSS 11.5 programg AHE3}e] median + standard
o

deviation-& -3+ student t-test2 F2)A-& HEIHTH

m A3 2 33

1. 72l 2ol &
2 t

olo| 554 20| ZHME, MEMZS} o
Mzo| MEZD} g

SEfsA pistof| OjXis I

WEH Aol 2949 FEuNSimmondsia chinensis,
Simmondsiaceae) 2 9& IS WELH FE3 ¥
A &hX(fatty acid, fatty alcohol)E ¥-F3t3l(Van Boven,
1997) ¥1ZtQHolA e, g8, 5 T A7)
% %tok(Yaron et al., 1987).

w3, 44 43R gn 545 A%

3, AEs} 2o o Add ods N o ] ALEE P
olugl dpolME 3¢ &3H(Habashy et al, 2005)9 4
=g gyda A dF AFEER (Mosovich et al,
1985)71 ddte Ras rh

o]¥ % &3u £9E 0.0001, 0001, 0.01, 0.02, 0.1 ue/
nl 52 TAE, AZAZYG HAE FARE o 001

w/ml ol3te] BElME 50% AETEEC] JeEA &
o} A9 EAo] Y(Fig. 1), AEA &), A%} 83
Zo Pty Wit A HHHA FUIL MEAZZA
AFL FA gttt B Ade TEHAIIA zaH 2
o] E4o] giti= Taguchi®] B9} U8} gHTaguchi
etal, 1977), ¥ A @M AdF FAHES Yetits
A w319l AR THDI Berardino et al, 2006).

getd AAE 29 8N HHoZ AEE zum
298 T 0.01u/ml A HE F40] gl7] P
Mejo] LUE AREA] HAFTA Al ET

CERRIE

-2
)]

<Table 1> Concentration of 50% cell viability on essential oils treated liver, brain and kidney cell by MTT assay

essential oils fennel tea tree mandarine cedarwood
cells (8 /me) (1t /me) (1 /me) (14 /mk)
liver cell 0.00122 0.00082 0.00038 0.00067
kidney cell 0.00278 0.0014 0.0018 <0.0005
brain cell 0.00071 0.00069 0.00052 <0.0005
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2 B 20| ME, NEHES tMEe] 4EST)
seer waiof 0jx/s @8

WA (Foeniculum vulgare, Apiaceae)2 FAZE 27 &
ez 353 Y& AMR-8lH, phytoestrogens ¥
(Albert-Puleo, 1980)& & Z2|v|Q) anethole (72.27-
7418%)7 fenchone(11.32-16.35%), methyl chavicol(3.78-
5.29%)% /3831 (Mimica-Dokic et al., 2003), antiplatelet
(F82%) S40] o] WA o & K(Togolini et al,
2007), g4k3} & 3HDe Marino et al., 2007; Birdane et al,,
2007; Faudale et al,, 2008), sclerotinia sclerotiorumol} t &k
3 E 3 Soylu et al, 2007), £&7)4 FF FEF(Torres,
2004), vh-$-29) A upper intestinal transit & ¥}Savino et
al., 2008), cytochrome p-450 3A42] tjAl iAo o3
erythromycin N-demethylation2] £ 4]3}(Subehan et al.,
2007), e HBAA LWEE wEAE ox A
(Wright et al,, 2007), =0l Lol gk 4371w &4
B 3 A 7HBirdane et al, 2007), #=E TCA(trichlorcacetic
acid)ol] =% 3438} & Celik & Isik, 2008)7} Uthe=
Ba17} itk

53] SAE B8 A7 W A FE A (Lods et al,
20009t Wz d A4(Kail et al, 2007)0) gl Aow

ioloba ol

ga5328

o B 58388888

= glioma
B NETG
vero

cell viability( %)

0.002 0.004 0.006 0.008 [oXei]
concentration(ul/m)

=3

g ok

ol e Ert qloa ¥R Hd YL 50%
AE AEGo) AT 000122 b/ mt, A FEo)A
0.00278 pt/ml, HAENA 000071 w/me) 55 Y
Wi, olE BEY 29, 9d oY, AldfE e9RT
8 FRAA AZAEELES JEoEA 7MY EA40]
vorth AR Fe Wile A5 99 Axd faRY
B OAEAAL A7t 0001 pt/mi)A DA ITHTab.
1, Fig. 1, 2, 3). AZAZAME 50% HEAESC] HE
g 293 Bdd YEY vgton, hEel npirtA
2 0001 uo/mol A HlEeo] Hejsha wisirt #AHIC
HAZAAE 50% HTAEEL0o] 0.00071 pb/mZE BEE
¢, iy 29, AlYSE edEt wRoY, TAE
o} AZHE Boie we Ao JepdozA #d oY
o] ZAE, ARAES HAT tiF B4 3] v
sthn Atg g o F F 8 5 e AoeFe Wy
S 2AF¢ INEE ARRTE AFd e drAE
o] B4 Hoe AT TsA BHUE 7HHde R4 7]
Q& 4 Uk ‘

el By Yo TE JAd eYdrt w¢ ¢l
318}, FUAHE L AR Ao] FAFEo) FAdo] Yehd

a7t F3) R, 53 9 0§ FARIL vpAbA 2 g

NCTC cell

-
= —o—Fennel

?g - Tea vee

.g Mandarin
3 —#— Cedarwood
w

0.000t 0.001 Q.0 G.t
concentration (ulfml}

[Figure 1] Viability of jojoba oil and essential oils treated liver cell, vero cell and brain cell by MTT assay

Vero cell

g e Ferriel
::)‘ ~#~Tea tee
'@ Mandarin
= ~%- Cacdarwood
q

0.c001 o0t 0.0 0.1

concentration(ul/m)

Glioma cefl

e £ 131161
~@&--Tea tree
Mardarn
— M- Cedarwood

cell viability {%

cancentration(ut/ i}

[Figure 2] Viability of essential oils treated liver cell, vero cell and brain cell by MTT assay
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a) 0.001 uf/mé fennel oil treated liver cell, b) 0.001 uf/ml tea tree oil treated liver cell, c) 0.001 40/ ml mandarine treated
liver cell, d) 0.001 u0/m¢ cedarwood oil treated liver cell, e) 0.0025% fenmel oil treated kidney cell, £} 0.0025% tea tree oil
treated kidney cell, g) 0.0025% mandarine oil treated kidney cell, h) 0.0025% cedarwood oil treated kidney cell, T} 0.0025%
fennel oil treated brain cell, ) 0.0025% tea tree oil treated brain cell, k) 0.0025% mandarine oil treated brain cell, 1)

0.0025% cedarwood oil treated brain cell

[Figure 3] Morphological change of liver, kidney and brain cell by Sirius red stainingimagnification x 80, x 160)

G FEHE e vy o] bHgel thaA
27 $asx gobs fu Ased

3 EIEZ| 290] ZIME, AZMESt Mz dYEE

HEfSHY disjof DjA= I

pis

ni

g FF7) FRULE FFA Agste HEY

(Melaleuca  alternifolia, Myrtaceae) 2 Y& pentacyclic
triterpens, betulinic acid, betulinaldehyde T9 4%¥&

53} 3, Candia albicans(Catalan et al, 2008), §}v}o]#]
2(Schnitzler et al, 2001; Farag et al, 2004) &
(Hammer et al., 2003; Brady et al,, 2006), MRSA®] oj &
s AR 7ALS], 2007, Loughlin et al, 2008)9} 3}
E A% 7HsAol #8iA 2159t Baumann, 2007).
A BAFE Az wel AHEEI e HEY 24
o YA ENA 50% AEEo) 0.00082 pw/mE Wd oY
ooz REEA vEhg, AgAEe HAZAME
00014 ub/nb, 0.00069 po/miE whbd ednc) oz ¥

o1} My 99 B} EgckTab. 1, Fig. 2). A% g8 #
Aol al= 0001 pi/mie BEE At TAE, AZAL
g WAENA AER Fals) AT JAT FHol
Ay Aoz AAHUNFg 3).

BEZY @3 54 |d7EE A43 HEH 293
39 gEY 2¢9< HFd HE 47 S5 o st
| gET Qo] HREEL FEAAY, AdE 292
Aol gitke Byt el B AfdMe 540 e
v}t Aoz e tH{Rutherford et al., 2007)

weby 24 gED 29 Wy odn vk R
ZAolU BRES dog duirt =3 wun AlRdn.

2

fad

o it

4. DiCiEl 290| ZIME, NEMES LMz MEED
SEfsry Hisiof 0|Xl= g

SYo}el (Citrus retisulate, Rutaceae)2 H49) 42 & &

el AL oYL AMEEH,

myrcene, limonene, linalool, citronellal, neral, geranial,

a-pinene, sabinene,
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hesperidine. & ##¥h &3, %z, 7 T &
#7} 9131, hesperidine2 A& EE o)A vy glo} &4
9} 84} o}=|(Aranganthan, 2008), 3F(Kizil, et al. 2002)
9 A} d=e FrFEAA EFgos A& B9
AE(FTFAA EFNEE do7]7] W E, Manthey et
al., 2008)o] ¢ltiAu} cowpea beetleso)A FZ= =4
(Moraver & Abbar, 2008)¢] th= Hitrzb glch

2 AN T 22 3 oY, HER Y 1
21 AHeE 2dFE 2 AT 50% BEE0
7 wgoy, AZAEd AAHTAA 50% AELo]
HEZ 2937 A$E 2drYg A vehgtiTab. 1).
a3 ZAEE 0001 o/ ml, AZHEE 0.001 pl/md 2
23 HMZE 0001 pe/ml FEANN AT 923 AP
o2 wWolx Rty FZ FHE AAPeH, AR
Sl #A=HA GATHFig 1, 3)

ueba] £ Aol 50% AE YEEo] A TA U
EBhst7] mEe] #Hd 24, BlER 293 rlviAE =
Aol vl ¥ FYolt F4t of EFog Algoly 3
FopapR Al o] kA Ade] WalA AA $2isA dole ®
o Atg gt

5. AILIPE 20| ZME, ATME, Mz =g}

HEfEY Halo| DX IE

A= (Cedrus libani var. atlantica, pinaceae) £ Y&
FRE 737 TRULE FESA A1E3}H, acedrene,
b-cedrene, thujopsene, other sesquiterpenes, cedrol,
widdrol & 343t} @A Helicobacter pyroliol o 8
8t & 7H(Yesilada et al, 1999), &< (Digrak et al., 1999),
05-066 mg/mle] ¢ZF FEFEL G TR upo]y 2o
A3} (Loizzo et al, 2008), a-amylase &)=} (Loizzoet
al,, 2007), acetylcholine®} butylylcholinesterase # &) &3}
(Orhan et al, 2008), 8}54 ol 3 & (Friedman et
al,, 2002; Kizil et al., 2002), 2] WA 2Ll 49
E3E veha(Kagawa et al, 2003), Candida alicanso]
g g2 EFCatalan et al, 2008) S FAHAHY B
a9} AR A8A A= 29 FY(Graham et al,
2003)0] A FH7t YA, AULE 2 60%e P A
Aol gldhe #3FA Bk gith

£ AN AHLE 2Y2 50% THE HEE)
0.00067 pi/mt FE2 U2 oAd QUERT Axxd
A Uebta(Tab. 1), XY M T B 54 o
A 4 4 9% M Re FEelA vehit. 53 x|
AL} AFAE] AEH 44 Asjrt OE JAd 29

Bo} AszolA veigth

metA AIHE$E UL 4 7HA] JAld 2YF =40
74 wston, Hejdha wshe 00001 p/mee FEolA
#adozA AEHEZHY FY v ZVT AHEAY F
o7F "asty, A R AL stgH Hshe A
o] Foti Alg®rh

N. 28

7] g ¥o] ol ALEHE Ao LY A8 oY
< £, g4, vl A Fo AMSA] RO E FElA #
233 gyl S dodn tE fHezE AAF, 4
213 b4, F4s) ad, S5l 5o ARE Ygith

gty & dFolAes fEvetel A ol AHEHI 9l
=AY 22U F3H 2UF oA Y9 WY o
Y, HEZ 24, 9 24 AlHSE 299 54&
Gotr 2l A EINCTC cell), AAMAE(vero cell) Tz
T H A E(glioma cell)olA] 50% =L A He s
e #Esh

M 2o F3Hl eUL HAE, HAE, AGA
oA 90% olFe AEES 001 w/meolM eI,
TYT wxoA AT HEH A A, AxE &4,
B3 o e syt AY BFHA Foio

LAFL FNER AR HOE WAL THAE, AZA
Z9t HAHEAA 50% AEAEEC] TIH LYHTE
2o =59 000122 wi/ml, 0.00278 u0/mé, 0.00071 ut/ml
oA uehgts, woid YL FE 000038 ul/mio)A
50% A AEES UEHOEAN TE a4 2dr
ot oo w@gtou, MY AEAME Mg 1L x4
0.0018 ui/me, HMEAE 000052 pb/miE JEFATH
HEZ] 29& AT Ad 2 thFog usx
0.00082 p/meollA 50% ZHAE AMEEE yeldn, A%
AT M= T U3 vl3 F=< 00014 w/meo)
RoH, HHAEgMe Ad 2d3} HlL3 T2 0.00069
wb/meel A BEES e

a8 AESE 998 50% DME HELO IFEE
Q1 0.00067 pe/meo]RAt, AZMEL} HMEAA= ¢
2o 259l <0.0001 x/m2 JeEbstch

AEPeisty Wl AE 35 AEd L8, 353
o} 3l TAHE, AF AE, HAZNA WD AL 5
o 9YRT 2 ¥%Q 0002 - 0.005 ub/ml, EJEZ
LU AL YL 0.001 - 0.0001 ul/me)A FHAHY
o AE$E ede ZHEANE FX 0001 w/mi, Al
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SIS0 AESHE 3H2I0 2 W8 222 AZ0 g =4 7

AAEL HAZIME 00005 ui/miol A s ot

maby #d oY, BlEY oY, vl ede HYUAt
& 3 AR e AREA] Ao HAde] Yehd @t
=53] @i, 53] SR v &M whatA] & o HE2 F&
He G viFo)r] el tHAe sy ZA 23
A golx Hoa AlzEth

a8y AESE 29 BEFS ASHAE ¢ H,
OE 297 £33t ALRE "t For asiga A
R 21

FAo] : MY, VY, AYSE, SHu}, ALEY
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