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We studied the physical, chemical, biological, and antimicrobial effects of eight types of essential oils
used in the cosmetics industry: lavender, tea tree, rosemary, juniper berry, Chamaecyparis obfusa, cy-
press, cedar wood, and pine. Lavender oil had a linalyl acetate (an ester chemical compound) content
of 48% and radical scavenging activity of 22.36% at 5,000 ppm. Tea tree oil had radical scavenging
activity of 43.94% at 5,000 ppm and antimicrobial activity against S. aureus, 5. epidermidis, S. mutans,
and C albicans in each 6, 3.5, 6.5, and 5 mm, respectively. Chamaecyparis obtusa oil had the highest
acidity (pH 2.64) compared with the other oils, and sesquiterpene compounds were found to have
19.20%. Cedar wood oil had the highest specific gravity and refractive index compared to the other
oils and had a sesquiterpene content of 99.73%. The radical scavenging activity of cedar wood essen-
tial oil exceeded 39.68% at 5,000 ppm. The clear zone, indicating antimicrobial activity against P acnes,
P. ovale and C albicans, was 3.5, 6, and 6 mm, respectively, at a concentration of 1% cedar wood oil.
Results showed that with a high sesquiterpene content, the antioxidant effect was generally, but not
always, high, suggesting that this is determined according to composition of the compound rather
than presence of each antioxidant. The results indicate that antimicrobial activity is determined by the
existence of each antimicrobial ingredient rather than terpene composition.

Key words : Natural essential oil, anti-oxidative, anti-microbial, compound analysis
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AEE AY BE FAVL B, 49 AR o]FolA e
SAsetEoln, dAld e Y9 g de iy FEHF
Agd o3 FAEAe A A Z2HET dHA
ATH7]. A9 100%0] 7M74-8 48 2o AREo] 71&F
Al 27he ARA A2 o) AAHY H 2, AT e 2,
de =3, EgEEde 25 HEd o=y wERAY
(mevalogenic) A A2 93] A€t} 28 YrA
+ #'d Z 25 %] = (phenyl propanocid)Z 7 4= Utk

e TR o]Ex ofulieit thALe] FAkEojn A 9
o] ¥5H02 ofu:eAt #d ¥ehd(amino acid phe-
nyl alanine)©] TH1].

2 oM e sEIY SolA o] &5
A 2d Fo HuA gol deA 3l =
(lavender), E]E&](tea tree), &2v}2](rosemary) 24 3
AGFFTAM FE2H AR A (damaccyparis obtusd), T
] 2] (juniper berry), #}¢]Z 2] (cypresses), Al T-$-E (cedar
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M=
£ dgel AREE AE 2de F 7HAE b
(lavender), EJE ] (tea tree), ZZv}&](rosemary), 51 3 H| 2]
(juniper berry), HW(Chanuecyparis obtusa), M o1Ze]~
(cypresses), A18$-E (cedar wood), 3¢ (pine) LYo BF
TFNERHORE 29 Yo, sFFHd A T+
Stal Sle SlE ] SjALell A Al gkol Ayel] AREEHGTH
Aad e kA9 §hg& Table 100 WER ST

EMa o MSKolE ZH Al
Giksts Ago] AHEE A2l DPPH (1,1-diphenyl-2-

picrylhydrazyl, Sigma, USA)9} ABTS [2,2'-azino-bis(3-ethyl-
benzothiazoline-6-sulfonic acid) diammonium salt]%} potas-
sium persulfate 12|31 ]2 22 AHE-H L-ascorbic acide
Sigma Chemical Co. (St. Louis, MO, USA)ell ] )3} A}
g3tk oM 2 U] & 849 = ethanol 9%E A
stttk AsAsE S-S AT LA WiAZE tryptic soy
agar (TSA), nutrient agar (NA), Difco Lab. (Sparks, USA)¢l|
A FYs+H e, brain heart infusion (BHI), YM broth
(YMB), sabouraud dextrose broth (SDB)ol| agar powder&

Table 1. List of essential oil used in assay

Essential oil Scientific name Origin
Lavender Lavandula angustifolia Bulgaria
Tea tree Melaeuca alternifolia Australia
Rosemary Rosemarinus officinalis Australia
Juniper Berry Juniperus communis India

C obtusa Chamaecyparis obtusa Korea
Cypress Cupressus sempervirens Australia
Cedar wood Cedrus deodora Germany
Pine Pinus sylvestris Australia

Table 2. Condition of GC-MS analysis
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2% 7} 247} BHIA, YMA, SDAE 51 14 wjA o2
A3 T Gifu anaerobic medium (GAM, Nissui Co.
Japan)= agar powder 2% E #7}ete] GAMAE WHEo] A
ek ol Ad Y9 FEIME 95 AHEE AA WA=
letheen broth (LB)E Difco Lab. (Sparks, USA)S.ZHE 9]
atod A&

S2H(pH, HIE, =2E) 48 &8

7t oAl 4 ©94S pH meter (Metrohm 691, Metrohm UK
Ltd. Herisau, Switzerland)®} digital density meter (DMA
38, Antor paar, Germany)E ©|&3}o] 7|7} A7|A] ¥&
5 F0] dol Hof pHY HiFS SAsHoH, 2HELS
refractometer (Atago, Japan)E ©]-&3to ZdA W=z 7}
dAd eds 1~28&S gojze ZA3 A

A

o [T
2 A

245 93] AHEE 7]7]= gas chromatography
(Agilent Co Ltd., 6890N, USA)9} mass spectrometer (JEOL
JMS 700, Japan)E ©]-&-3k 2 odd 2o HEE E4st
Aotk B4 2712 Table 20 YeW At

o 0%

HMAkS0is &£

71248 o4 5 (electron donating ability: EDA)-2 Blois] '
(B8] W¥stel 243tk 7 A58 2 mlo] 02 mM9]
1,1-diphenyl-2-picrylhydrazyl (DPPH) 1 ml Y1 wyH3 &
3087 WA g U 517 nmoll M FREE 273
A5 e Agdd e Akt FH7H &
Bl St A Eo WE A4S A s 98
o]-¢-3to] 5,000, 1,000, 100, 10 ppm o2 5
&3tk

ﬁd
38
&
29
X

H

2,2'-azinobis(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS) radical cation decolorization &4

ABTS radical cation decolorization®] &% Pellegrin 5
[11]9] Bl oJs) Z435 Atk =, 7 mM ABTS9} 140 mM
K:$05& 5 ml : 88 pl2 410] o F& ol 14~16A]7F WA

Gas chromatography: Agilent Co Ltd. 6890N

Instrument Mass spectrometer: JEOL JMS 700

Column DB-5 [30 m (length) x 0.25 mm (LD) x 0.25 um (film thickness)]
Oven temp. 40C (2 min) > 10C/min — 230C (10 min)

Carrier gas He (1 ml/min)

Electron Voltage 70 eV

Ion source temp. 230C

Injection

1 ul (Split ratio 50:1)
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A7l &, o] 2 absolute ethanol® 1:88 H|-& = 419 734 nm
ol txFY FHFE ol 0700027} HESE 43
ABTS solutiong AHE-3}ATH A8 &3 positive control
Z A butylated hydroxy toluene (BHT) Ztz} 50 ule} ABTS
solution 1 mlE 30z &<t 412 ¥ 25%7 incubationd} ]

734 nmol A FHEE =735t ABTS radical cation de-
Colorlzatlon-— ANgLNHY H7LFES EAEY 3% 7
2 etk AE g 48 W8 93] 9%

°ﬂ &&& o] &3}o] 5,000, 1,000, 100, 10 ppm FO2 FE
B4 st ARl

e
A g 2 2SS JANAZE Staphylococcus
aureusit>  tryptic soy broth (TSB)& A&}

Staphylococcus  epidermidistt ¥} Escherichia colidt &
broth (NB)E AH&-3}9.2.1, Propionibacterium acnestt-<- gifu

anaerobic medium (GAM)<, Streplococcus mutanstt-2 brain

nutrient

heart infusion (BHI)E, Pityrosporum ovalett-2 sabouraud
dextrose broth (SDB)E, Candida albicans 12 YM broth
(YMB)E Zt7}t At wfksto] ARE-3HTh 7] A A ) =)ol
agars H7bete] B Agel| g3t on, 24t #55 BOD in-
cubator®} CO, incubatoro A 37 C=2 v ¥&t At}

2 XMl eHClear zone) EX

ity 3742 paper dlscb‘,j[S]E ol &3t =434t =,
o wj Ao wjgE 74 #FE 1 g0 HOHH HA w2
10 miol A 18~244] 7+ B Oho}oq SHAZ 3 O] A7 )
A 10 mloll F4E 0.1 ml HEF3he] 3~6A17 2 vt &
B A 14 F57F o 1310 cellso] HA HEste] 27
HEo s ddsA =2 a3tk B filter paper disc (8
mm, Tokyo, Japan)E 14 F#ujAlo] S&¥& thE 0.05
ml/disc7t HEE AEE T5 BE FFAA 37CA 18~
247171 vl eFsled disc 919 clear zone (mm)2] 27 &7

Table 3. Result of physical assay of essential oils

skt
#m 9 &
EEI’“ oH, Hls, =28 &9 24

pH =4 23 = g pH7]’ 45 oJste] S
etk 1 & A (Camaecyparis obtusa)©) 2.642 A3
AE F 7HE 58 RS etk HIE 34 43 AT

T (cedar wood) 2¥°] 093482 “5& ANg F M =2
HlES Yeilen, 2489 4% AHU$E 2 Y(cedar

to

wood)o] 151122 7} =& FHES etk ol 2
4o 2HE F4L WA B ol YeA g3E B¢
o] EREAS He T A 3 0dY FE YUE B
7k A, 87HA] 29 R AV & € 299S &

o] &) /\ o}\ OiEH6]

Me

2hil ] (lavender) £ Y 9] peak date9} HA F& F 1% ©]
2 dtekol AR HISS Table 491 UeERITh it
(lavender) 2. ¥ H& 4 A o2H2 AEQ linalyl
acetate (48.00%)¢} ExH =23 U¢F L A% linalool
(18.60%)°] 7HE W& 74 Hl&S XA UNeH, car-
yophyllene (3.10%), farnesene (2.01%)% 22 A7 & 25
FolE AEE FFdtl USFS FUT + Uk =3
1.8-cineole (1.59%)3} %

%% E/HO EOH ;9:_]]—?16‘]- 2= 0]

E|EZ(tea tree) LY M= B =3 ¢3L HES
}- O

4-terpineol (35.22%)°] 7} &

=]
24 A}

Fe SAolE ARE B P 9

Sample Method pH Density Specific gravity Reflaction index
Lavender 4.43 0.8878 0.8895 1.4135
Tea tree 3.3 0.8990 0.9007 1.4762
Rosemary 432 0.8983 0.8999 1.4661
Juniper 3.7 0.8630 0.8648 1.4060
C obtusa 2.64 0.8864 0.8880 1.4794
Cypress 417 0.8660 0.8675 1.4705
Cedar wood 441 0.9331 0.9348 1.5112
Pine 3.63 0.8695 0.8711 1.4663

*Temperature: density & specific gravity : 20.0C
Reflaction index: 25.3C



Table 4. Major compounds of lavender oil identified by GC-MS

Compound Peak area Retentiqn
(%) time (min)
linalyl acetate 48.00 11.97
linalool 18.60 9.61
B-ocimeneyne 6.87 8.59
B-myrcene 4.46 12.46
6-3-carene 417 8.76
4-terpineol 3.80 10.89
trans-caryophyllene 3.10 1441
trans-B-farnesene 2.01 14.72
1.8-cineole 1.59 8.51
B-terpinene 1.00 8.48

Table 5. Major compounds of teatree oil identified by GC-MS

Compound Peak area Retention
(%) time (min)
4-terpineol 35.22 109
y-terpinene 19.63 9.01
a-terpinene 10.73 8.26
a-terpinolene 495 9.48
p-cymene 477 8.39
§-3-carene 3.92 6.81
1,8-cineole 3.70 8.51
dl-limonene 229 8.48
ledene 2.09 15.37
1-a-terpineol 2.07 11.09
§-cadinene 1.93 15.65
aromadendrene 1.77 14.67
1-phellandrene 1.26 1.68
ATk =g SAPo|= AE-Q 1.8cineole (3.70%) % ¥F T3}
19 AE AT 4 Yo, ledene (2.09%), S-cadinene
(1.93), aromadendrene (1.77)3} 22 Al ~F g 29 0] A4
-:+5 Faslol 4 FA 4 UstTable 5.

}E](rosemary) QY& 2AlolE AJE 9] 18-cineole
(24.59%) =H 23 A& 6-3-carene (23.11%), cam-
phene (14. 49%) Bo] Ffsol AUk Eg camphor
(1259%)sF 2& AE AEE B2 THEFS BAoH, car-
yophyllene (1.34%)¢} 22 A~AHZAE &7 U &
A THTable 6).

Y3 2] (juniper berry) 242} A5 =9 4
a-pinene (49.50%)°] A9t 7h&F gHatal e, 8
< 52 B-pinene (10.61%), dl-limonene (6.77%),
-myrcene (6.14%), sabinene (5.69%)% 22 R 23 A
Ol‘”" Alz=F e 23 JE< caryophyllene (2.75%)% A

ox ML

N
do Hr = Mz e

S AT & U H(Table 7).
AW (Chamaecyparis obtusd) 299 ¥4 237 ZxH =3
3%} dl-limonene (20.45%), v-terpinene (14.36%), a-ter-

pinene (7.62%), p-cymene (6.41%) & EXxHZ 3 ARo] <
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Table 6. Major compounds of rosemary oil identified by

GC-MS
Compound Peak area Retentiqn
(%) time (min)
1,8-cineole 2459 8.53
6-3-carene 23.11 6.81
camphene 1449 7.08
camphor 12.59 10.4
dl-limonene 6.35 8.48
B-pinene 5.90 7.58
B-myrcene 2.86 7.80
M-cymene 1.59 8.39
trans-caryophyllene 1.34 1441
1-borneol 1.23 10.73

Table 7. Major compounds of juniper berry oil identified by

GC-MS
Compound Peak area Retentiqn
(%) time (min)
a-pinene 49.50 6.85
B-pinene 10.61 7.60
dl-limonene 6.77 8.48
B-myrcene 6.14 7.80
p-cymene 5.82 8.39
sabinene 5.69 7.53
y-terpinene 3.37 8.98
trans-caryophyllene 2.75 1441
camphene 257 7.08
a-terpinene 117 948

68.63% =] g HIES AAstaL e, A=AH =
JES 2 elemol (5.23%), epizonarene (2.57%), widdrene
(2.46%), a-eudesmol (1.44%), 6-cadinene (1.25%), a-cedrane
(1.22%), y-eudesmol (1.14%) 5= °F 15.31% B% A=A
ot 283 o 2HE AJRolgtal JARE Ci9 endobornyl
acetate (6.4%)¥} a-terpinenyl acetate (2.97%)% A HAEH
A tH(Table 8).

Aol L] 2 (cypresses) £ 4 ¥4 AT} a-pinene A&l
3812%% 7H8 B2 s EYon, §-3-carene (12.39%),
dl-limonene (10.37%) & W9 o] ExpE2doR
AEol Sles AT ATk AxFg A dEOE §
-cadinene (4.64%), epibicyclosesqui-phellandrene (1.99%) &
o] glEgion, RiH 23 F AE &S piperitone©]
580%2 AU J2HZ JEO 2 endobornyl acetate
(257%)= 2% 8215 K Table 9).

A= (cedar wood) £ Y] ¥ ¥4 A3} B-himachalene
7} a-himachalene©] 2H2} 39.73%9} 1934% 2 7Hg B 3
%S B om, B-selinene, a-atlantone 5 F8 AE 5 Al
2FE 2R 74 Hof s FAT 5 AT B v
W 75 AR g Ao I8 E AFE<] a-bisabolol=

2

loJ
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Table 8. Major compounds of C obfusa oil identified by

Table 10. Major compounds of cedarwood oil identified by

GC-MS GC-MS
Compound Peak area Retentiqn Compound Peak area Retentiqn
(%) time (min) P (%) time (min)
dl-limonene 2045 8.48 B-himachalene 39.73 15.45
Yy-terpinene 14.36 8.98 a-himachalene 19.34 14.82
a-terpinene 7.62 8.28 B-selinene 14.30 15.17
p-cymene 6.41 8.39 a-atlantone 8.86 18.52
endobornyl acetate 6.40 12.49 a-tumerone 2.55 17.74
a-Terpinolene 6.32 9.48 trans-a-bisabolene 2.05 15.84
{-myrcene 5.88 7.81 ar-tumerone 1.87 17.60
elemol 5.23 15.99 vulgaroneB 1.76 17.84
§-3-carene 5.20 6.31 a-bisabolol 1.75 17.24
a-terpinenyl acetate 2.97 13.36 guaiol 1.04 17.39
epizonarene 257 15.37
widdrene 2.46 14.59 . . . »
4-terpineol 188 1091 Table 11. Major compounds of pine oil identified by GC-MS
a-eudesmol 1.44 17.29 Compound Peako area Retention
§-cadinene 1.25 15.67 : (%) time (min)
1-phellandrene 1.25 8.06 B -ocimeneyne 58.97 6.90
t-cedrane 122 14,34 piperitone 11.74 12.06
a-thujene 1.14 6.70 ;ag‘gif:;e gzg ;2(1)
v-eudesmol 114 17.02 endobornyl acetate 5.63 1251
dl-limonene 3.16 8.49
Table 9. Major compounds of cypress oil identified by GC-MS &-3-Carene 215 8.18

Compound Peak area Retention
(%) time (min)
a-pinene 38.12 6.85
§-3-carene 12.39 8.18
dl-limonene 10.37 8.48
B-pinene 7.69 7.81
piperitone 5.89 12.02
6-cadinene 4.64 15.67
camphene 381 7.10
B-pinene 2.96 7.60
endobornyl acetate 2.57 12.49
epi-bicyclosesquiphellandrene 1.99 15.34

1.75% 225 S
(Table 10).

7] (pine) 2.9 9] AF-ol= B-ocimeneyne - ©] 58.97%
2 dk o]de AAS Sleo] AJAHACH B-ocime-
neyne (11.74%), camphene (7.20%) 5 <] t§-&<] o]
RrdEd droer FAH 22 A& endo-
bornyl acetate= 5.63% AE T3t v AOE F4A
32l = lTh(Table 11).

o™, vulgarone B &% 1.76% HAH ATk

Table 12. The ratio of compounds with essential oils by carbon
number (unit: %)

Essetial oil A B C

Lavender 46.52 48.00 547
Tea tree 90.81 - 9.10
Rosemary 97.55 1.04 245
Juniper berry 93.36 - 6.04
C obtusa 71.44 9.37 19.20
Cypress 85.62 257 11.82
Cedar wood - 0.25 99.73
Pine 94.13 5.63 0.24

*Carbon number - A: Cg~Cyp, B: Cio~Cyy, C: Ci5~Cyo

3:

83 G AAaFAe 2Rz 1 ol gy ZdAdR &
I g B4 27 87 ARHgo] drh HEAE
A o}@l Table 126 UFEb)th. 2 23} RiH238F 53 2
WA e BAF M e FAS 81 Y 29
22u }E](rosemary)i 9755% S ABH 9.en, o 2H|

5 ExH s EE}‘: ax H]i-ﬂ'fﬂéﬂl%- Hr;]- ze

i

o "3’3}_’ Alaﬁ} *ﬂ’“-ﬂﬂ]e-‘ﬂw«] TAo]
M B 2YZ = AY$-E(cedar wood)E HA| X
geds o|ae Ao

g350)
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¥ L-ascorbic acid= 10 ppm
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ABTS MAIS0{s &8 21t

874 oA ABTS A3 ol5& 5743 A7 Fig.
29} Zo] Yebgth tix27 o2 AHE-H L-ascorbic acid 10
ppmollA 73.6% 9 AATE e AW, AE 24 7
¥ ElEg(tea tree) £ ¥ °] 100 ppmolA 3.71%<] &S e}
Wlom, 5000 ppmelX AW (Chamaecyparis obtusa)©
BU%E AAE Y F 7HE & &A% S HA, HEY
(tea tree) 20| 39.68%, AIE$E(cedar wood) %ol
31.48%° &4 Uei itk

olAte] daksl B4 Ae Lee F[8]0] g ATtE
(geranium) 2 Fw}ZAK(palmarosa) o414 2. Yo ditsl
ToA Agts 10% =4 hZTQ L-ascorbic acid 2.t
%2 DPPH radical 24%< HAths Ao} wlaste] v
3 A4S e oh =3 Woo[13]= =Y 7% 59 471
A qAd ed2 gisl a94E AT 29 oS5 22
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= I
= 60 —~
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:E 40
E 1
=
=
c
=
o 20 o
-
=
g L z e .. W
10 100 1000 5000

Concentration (ppm

Fig. 1. DPPH electron donating ability of essential oils.
Lavender: Lavandila angustifolia, Tea tree: Melaeuca al-
ternifolia, Rosemary: Rosemarinus officinalis, Juniper ber-
ry: Juniperus communis, C obtusa Chamaecyparis obtuse
Cypress: Cupressus sempervirens, Cedar wood: Cedrus
deodbra, Pine: Pinus sylvestris, L-ascorbic acid. Values
are means of 3 replicates and those with different al-
phabet letters are significantly different at p<0.05.
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®C. obtusa W Cypress

# Cedarweod # Pine

80 [ t=ascorbi mT i
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Fig. 2. ABTS radical cation scavenging activity of essential oils.
Lavender: Lavandula angustifolia, Tea tree: Melaeuca alter-
nifolia, Rosemary: Rosemarinus officinalis, Juniper berry:
Juniperus  communis, C. obfusa  Chamaecyparis obtuse
Cypress: Cupressus sempervirens, Cedar wood: Cedrus de
odbra, Pine: Pinus sylvestris, L-ascorbic acid. Values are
means of 3 replicates and those with different alphabet
letters are significantly different at p<0.05.
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Table 13. The comparison of antimicrobial activity with essential oils in strains (unit: mm)

Concentration (%) Lavender  Tea tree =~ Rosemary  Juniper = C obfusa  Cypress Cedar wood  Pine
Strains 011 1001 1 1001 1 1001110 01 1 10 01 1 1001 1 10 01 1 10
S. aureus 15 7 - - 6 - - 3 - - - -155 - - 1 - 225 - - -
5. epidermidlis - -5 - - 35 - - 2 - - - - - 25 - - - - 2 2 - - -
E. coli I - T T T
P. acnes - - 4 - - 25 - - - - - - - - 3 - - - -355 - - -
5. mutans - - 2 - 1565 - - 15 - - - - - 2 - - - - - - - -
P. ovale - -7 - -25 - - 2 - - - - - 3 - - - - 6 10 - - 2
C albicans - - 95 - - 5 - . . . . . . . 3 - - - . 6 5° . _ .
" no inhibition ™ inhibition zone : radius (From end of disk paper to end of clear zone)
11.82% 2 9r=A] A3 = Ge ZA0E Hol g 23 ], ©]+= Moon [9]¢] A3 v} A& A2HEV FTEE
ol STiPE 2Azte] A% F BT BAL 2= AR e UET YA ek Aot} ElE (tea tre)] A$ 10%
frirol wet 23k ek Aojet AtgEn FEIAN BE FFl e FEHol Ao ElE(tea

29| gty Hr} AAE Table 139 YERN L

49 75 %

ol FHaz7t yepgor, 53] 1% s=oX S aureusl
15 mm9] o] JANL, 10% F=ANA S aweuset S. epi-
dermidis, P, acnes, P. ovale C. albicans 914 4 mm ©]%¢]
clear zone©] ZAH o] "¢ ¢ FAEAS VeI S <l
& 4 AT HE(tea tree)®] B¢ E
TEH7F HHAoH, GE AFo Xk

coli TFNAME 10% sEolA FadA .
uhe] (rosemary) 9] A5 1% FZoA = FHEHE HolA ¢
%ow, S aureust A 3 mme FHaI7} FolEgony,
A g oAl del sl o] vokslch. A
(Chamaecyparis obtusa)®] 735 S. aureus T 1% 4 1.5 mm,
10%l1 4 5 mm9] 8-S Kol 7] ol 74 g ol
$-43519 ek Al T$-E=(cedar wood)9] A4 1% FEAIME S
aureus, S. epidermichis, P. acnes, P. ovale C. albicans| M= &
g& BYom, 53] P owale C albicans 1A 6 mme] -
ek e Es Bk 9 U3 2] (juniper berry)= &
= w7 10% °late] FEolA o] SHHA Fk,
Aol Z 2] 2 (cypresses)© S aureust ol 10% EE1A 1 mm
o)
A
o

]
ogh

o8 G L A BE FFolAM FFHo] 45
2okt Rl (pine)2 P ovale TN A 10% S= A 2 mm
ookt Gty S A3 BE dFo)A FHH S HolA

o] £ Ade AEXAT FdH Y WA E vluwsto &
o, geo] $-Fsitial s = 2hilt(lavender), ElE €

(tea tree), AW (Chanmecyparis obtusa), A T]-$-= (cedar wood)
oAld Sdo] A& 2AA 2l (lavender)] ZH-$- &3

linalyl acetate”} 48.0%7} $12.™, 10% <] F=AME S aureus
o} A#A P ovale C albicans® E37} B oS &3+

i
)

tree) o] w24 RiH 230 &< 4-terpineol 35.22% <%
y-terpinene 19.63%, a-terpinene 10.73%Z A7FA] AEo]
65.64% 5 AAdhe T F RiH| 23 7ol 081%2 =3k
t}. o] FUY I W 2 (juniper berry)e] R 23 JEo] F
9336% 2 A& SIH 5347, U 31 ¥ 2] (juniper berry)<] 4
2 pinene} limonene 0] WA 74 A& F 66.88%E
AA S e Al Aol B R 2 Aolet striet
= AR Aol o) e F57F 2 HS ov]dhe
AoZ FAHT AH$-E(cedar wood)= 53] P amesst 7
T P ovale?}t C albicans| A 733+ &8s e I=T)
himachalene®| 2} sesquiterpene J&°] ZA| <] 59.07% 2
o] & FHAAIE AL AAA Y I FHI A A
7 vt ¢ A vulgarone BE 1.76%E A3k 31ef[12],
o] Edue] FuAF =i AdHE.
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