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ABSTRACT

Bioassay-guided investigation of the stems and leaves of Neolitsea aciculata
led to the isolation of 16 compounds: methyl linoleate (1), kaempferol
3-O-rhamnose-7-0O-glucopyranoside (2), catechin (3), epicatechin (4), kaempferol
3-0- a -L-(2”,3”-E-di-p-coumaroyl)-rhamnoside (5), 2"-p-coumaroylafzelin (6),
feruloyl tyramine (7), aralia cerebroside (8), 4 -sitosterol (9), daucosterol (10),
oleic acid (11), ftrilaurin (12), blumenol A (13), afzelin (14), quercitrin (15),
1,2-dilinolenoylglycerol-3-O-galactopyranosyl-glycerol (16). Their structures were
elucidated on the basis of spectroscopic studies as well as by comparison with
available data in the literature. Among these compouds, compond 15 showed
significant DPPH free radical scavenging activity and SCsy was 21.7 ug/mL.
Compound 5, 6, and 8 showed significant tyrosinase inhibition activities and ICso
was 49.11 ug/mL, 46.76 ug/mL, and 31.74 ug/mL, respectively. Compound 5, 6,
7, and 14 showed significant tyrosinase inhibition activities and ICsy was 26.2

ug/mL, 77.3 ug/mL, 62.4 ug/mL, and 56.8 ug/mL, respectively.

In this study, the chemical compositions of 9 kind of Jeju plant essential oils
were analyzed and their biological activities are tested. The chemical
composition of the volatile constituents from Jeju plants were determined by GC
and GC/MS spectrometric analysis with the aid of Wiley Library and RI indice
searches. The major constituents were identified as 1-dodecen-3-yne (12.5%)
from Neolitsea aciculata leaves, bornyl acetate (30.35%) from Abies koreana
leaves, nerolidol (26.93%) from  Linder erythrocarpa leaves , dl-limonene
(30.10%) from Torreya nucifera leaves, eucalyptol (21.8%) from Illlicium anisatum
leaves, kaurene (17.2%) form Cryltomeria japonica leaves, [ -pinene (66.07%)

from Peucedanum japonicum leaves, dehydroelsholtzia (82.46%) from Elsholtzia
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splendens leaves, and p-cymene (50.41%) from Thymus quinquecostatus leaves.
To evaluate the in-vitro anti-acne activities, they were tested against
Propionibacterium acnes and Staphylococcus epidermidis, which are involved in
acne evolution. N. aciculata, A. koreana, L. erythrocarpa, T. nucifera, C.
japonica, P. japonicum, and T. quinquecostatus oils exhibited antibacterial
activity against both P. acnes and S. epidermidis. The cytotoxicity effects of the
nine oils were determined by colormetric MTT assays using normal human
fibroblasts and human keratinocytes cells. In addition, they reduced LPS-induced
secretion of interleukin-8 (IL-8) and tumor necrosis factor alpha (TNF-e«) in
THP-1, an indication of anti-inflammatory effects. Therefore, based on thesse
results, we suggest that N. aciculata, A. koreana, L. erythrocarpa, T. nucifera,
C. japonica, P. japonicum, , E. splendens and 7. quinquecostatus essential oils

are attractive acne-mitigating candidates for topical application.
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ANAe &% HERS AFAL AT Bk ol A

Table 1. 1998'd o]% AAMA FoAFAA dujd FAE #A Alof

Urids d¥ig(AEH) Lead compound o &5

1998 Orlistat (Xenical) Lipstatin Ll e &-H| gl

1998 Cefoselis (Wincel) Cephalosporin HAE ghulbe) g o

1999 Dalfopristin & quinupristin  Streptogramin B & whghA ghulg gl o}
(70:30 F37HE) (Synercid) streptogramin A

1999 Valrubicin (Valstar) Doxorubicin 144 HAE gL

1999 Colforsin daropate Forskolin Ll e FA A
(Adele, Adehl)

2000 Arteether (Artemotil) Artemisinin 40 Bkt grate|ob

2001 Ertapenem (Invanz) Thienamycin HAE &hute] g o}

2001 Caspofungin (Cancidas) Pneumocandin B ukghAd g2 A

2001 Telithromycin (Ketek) Erythromycin 19 kg ghule] gl of

2001 Pimecrolimus (Elidel) Asoomycin uk3hAd ol ) /d 1 7o

2002 Galantamine (Reminyl) Galantamine HAAE 2 =zsteln
(f9, vla/ *E5o) = Nivalino] g A5 o2 19961 W)

2002 Amrubicin hydrochloride Doxorubicin HAE g |
(Calsed)

2002 Micafungin (Funguard) FR901379 Ll gzl A

2002 Biapenem (Omegacin) Thienamyecin el & ghate] g o}

2002 Nitisinone (Orfadin) Leptospermone HAE anti-tyrosinaemia

2003 Miglistat (Zavesca) 1-Deoxynojirimycin wkgkA typel Gaucher disease

2003 Mycophenolate sodium Mycophenolic acid HAE H e o A A
(Myfortic)

2003 Rosuvastatin (Crestor) Mevastatin AAE nAEF

2003 Pitavastatin (Livalo) Mevastatin HAE AT

2003 Daptomycin (Cubicin) Daptomyvcin HAE gubH ] of

2004 Overolimus (Certican) Sirolimus 91 w4 o] of A A

Z+&: Nat. Prod. Rep. (2005), 22:162-195
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-terpinene, « -terpinene S-&

Escherichia coli, Bacillus subtilis, Candida albicansel thst] ad &S Ve
o ol 54 A FEo2 Jd BAU HT e exdel #EHl
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232y}, Propionibacterium acnes®] &4 2 A= Fo lom!
2ol Wstd a7 B £ UniFig 2. 53 2 yo] AAY S=
719 g Al Hol muiele mjre] BFse

1
7174 Aol 2 A 5 e f40] vk o|FA A" HExs mdEe A4

of.
o
)
<,
o

P. acnes

S. epidermidis

Figure 3. Propionibacterium acnes and Staphylococcus epidermidis.
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A(dimorphic) Moz, A IF RGFooar] LA"ET. Malassazia 2d <4 ]
AJAAAME #AZE F 3, A4 Ad=EEFE EXFH dE F At A=
E 29 B 2AH 7|-We Poacnese] &, AlRIEFQl 2 A9 FA4

=4 &

"M furfur ' ) C. albican

Figure 4. M. furfur and C. albicans

ek

B P acness} S. epidermidis F¢ #E°] 4F5HHeS FEst=d FH 94T
3HA HlEE dFA Jd=E XEo= AL AR E 3 Qlt} Triclosan, benzyl
peroxide, azelaic acid, retinoid, tetracycline, erythromycin, macrolide, clindamycin
o FAAT ALHT o}, BFgo] @A UrkFig. 5. Benzyl peroxide

9} retinoide IR AZXFo} FHE=LS Fska, tetracycline, erythromycin,
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Azelaic acid Q O

(o]
HaC'
NN NN COOH Adapalene
S.
Tretinoin
| AN
N / O\/
o
Tazarotene
o
0.
|
HO, CH, MO~ _CHs o
HaCIlt o N
" CHs .
Hd Benzyl peroxide
i, , H3C\N
OH 0.
Erythromycin f e
i NH
HO.
OH Cl ?
o] HO s—Cts
OH
o c Clindamycin

Triclosan

Fig. 5. JE=E 54 AleEHE 3TE
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B &5 R AV 240 S84 ZAEev 384 54, AT 249 5
o olwd 71244 Wge JHAE Agel /A 0 2 £4RAE £ A4
st E 7]AolH, 4wt xFo] risixH FAFHO =R histamine, serotonine,
bradykinin, prostaglandins, hydroxyeicosatetraenoic acid(HETE), leukotrienez}
e gy 4 2ho fYel AW Toyol 0 FWA IS¢ HII =

B ALHA @F W g £ FAsn, 3 A ArHE ¢ w4 5
[e)

A
oxide(NO)$} cytokine-& A34tste] ZAAz7]o] AAwe]o] T3 &S i}
=402 487 lipopolysacharide(LPS)= -S4l Mz =x)s+H,
macrophage X+ monocyte cellolA] tumor mnecrosis factor- a (TNF-«),
interleukin-6(IL-6), interleukin-1 4 (IL-14)¢} #-& pro-inflammatory cytokineE-2-
Z7MA7le AR dHA ok

B oz23d 9= Wi/l B2 3FAL phospholipase A2¢] #HAgom <lato
arachidonic acid7} prostagladine 2z w®l#= 7 2= NO A HHo =z o]ox]
g1t AW 53 A= kel NO =2 prostsaglandin Eo(PGE»)S 2] d5<21#}
7} inducible nitric oxide synthase(GNOS) & cyclooxygenase(COX-2)o] <]&f &
#h”® o] NOE AW Wizl AsAEIs, 2473 =4, 2 I8 3% 59

Sopst A 715e 7Hm gl

o
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m (
o,
o,
i
=§
ok,

Io. 3A 1 : Mgl FE=24H

1. }=

AGolbTE 20089 59 Fetr2Rold ANADL APY AGohbrs
Ash oz FHE RW FEIATCIZAET #68). Aolrel 3

Neolitsea aciculatao)® =1}F3}(Lauraceae)2 F2 A|F Lo B x3}

Aotz =g Zal® compounds:s 19834 Hiroshi Nozaki 5% ¢la &

sH2Z) olgja Ez® 4- o -methylsterols

#) ¥ neoliacine, 1992\d Kouya Yano 5
9lom, 19931 Daisuke Takaoka S%%*o] sesquiterpenecl

7} triperpene&-7}
£ ZEsisl

aciculatalactone®z} neoliacinolide A, B, Zz& 12

AE oL Qe 22 Eo] A2 AR A Z< Hella cello)] #|ZE=EAo] glo] &
AqA EEe gE F

AL Hols= AHog 4dHA I, ANFol}F
neoliacineo] at&AS zke Ao g 48 A Aok
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ABe FZ, 8mE3 2 2o Al4E £u]5S Merck 2 Junseio] A|E&

A

AF&-3t9tl. Normal-phase silica gel column chromatographyel= Silica gel
60(0.04-0.06 mm, Merck Co.), Silica gel(0.063-0.200 mm, Merck Co.)o] A}&-%| <
a1, reversed-phase silica gel column chromatographyel= Silica gel
RP-18(230-400 mesh, Merck Co.)o] AF&® it Ea]z o)A AL&® TLC(Thin
Layer Chromatography)= precoated silica gel aluminum sheet(Silica gel 60 Fasq,
2.0 mm, Merck Co)E AM&3lgth TLC Aol 4] spote] 2ele UV lamp(254 nm)
9} visualizing agent(KMnOs <=8 9)E A}-8-3}lo] 3}FQld}sich

Aa]gA 7o) = Eliser reader (Bio-Tek Instruments, Inc, Winooski, V)=

AHgsle Zhs S5
FzE A o]8% NMRNuclear Magnetic Resonance)& JNM-LA 400(FT NMR

system, JEOL Co.)& o]&3tgx, ZHA &uwje Mercke] NMR H&&m=z

CDsOD, CDCls, pyridine-&& A}-&3+$c}.
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[\]
DN
>

g
o
T
T
©
A
e
N}
o
2
i
e

0

AotRel 228 g8 EEol FHE Foly 20 ARS HE Eas
FZo] AFLEHT FE2LS AXFA (A kg9 20up8 =9 70%(v/v) 4ol gt

o]
Lo HAsP A, F A ¥HEslY FE5HUT. FE2E Svl= whatman A A =

ol-g&3ste] AFF F At FFIIE ol&sted 0TCAAA FFUth F2E(0 @)
= 50 g& &u 23 =) 93] hexane, ethyl acetate, butanol, && ]85}
AEhz 283 F 47t BFESL 50¢g 80 g 94 g 168 g& Ao o] F
butanol £ 3 &5 compound E&o) A3 F WHA FEES SAE AR

500 go] AzxE AEE FEst FEFE 476 g& I 476 ¢ T 30 g&
hexane(2.5 g), ethyl acetate(4.8 g), butanol(6.8 g), (4.8 g &u] E 35} 13

24

ES 4& ¥ o] 5 ethyl acetate £ ES A8t compound Fe2]el A}-&-3}

th(scheme 1).

raE PN =S

70% EtOH

o |,

of

l |

Hexane fr. Water fr.
EtOAc H 7}
W

-
-

W L d

EtOAC fr. Water fr.

h-BuQOH & 7}
k4

h h 4

n-BuOH fr. Water fr.

Scheme 1. Procedure of extraction and various fractions from N. aciculata.
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2-3. &2 AN

2-3-1. Tyrosinase Inhibition &4 74

Tyrosine2 &A%l tyrosinaseof| sl @ehd Ao HFA| 7l == DOPA<}
dopaquinone®. 2 thAlE T} wa}A] tyrosinasee] A= I H-o waid M4l F
2g B3lel AR wy FTE VT + Ao F2E P 2YESI 2oy
compoundse]] tf 3k tyrosinase * 3] &2 mushroom tyrosinaseZ |83k DOPA
chrome® & <43le] =339 t}.” Buffer= 0.1 M phosphate buffer (pH6.8)&
A}&stga, 7128 2 mM L-tyrosined AF&stgt) thekdt w9 A]89) 0.1 M
potassium phosphate buffer(pH 6.8), 2 mM tyrosine, 2500 unit¢] tyrosinase<- 41
o] 37ColA 1027t ¥kg & 480 nmof|A] UV/Vis EFF=AE ol &3t F3=
434t Tyrosinasee] A3l &4 FF=7F 50% 74 & o YeEhts A
859 % (CwE FA stfen, 2t Algs 33 ¥&EstY 438 HAste #

TaS 73tk o] u AM8E xF o2 arbuting ARS-SFTH

i

Tyrosinase inhibiton (%) = {(A-B)XC-D)/(A-B)} x 100

A: sample ™4l solventE ¥ E4AE FH7lste] HEES $9o F3E
p

B: sample th4l solventE Y31 F4E FH7IsHA &2 AH=Z ¥bgsl To F

3=
C: 45 #HUisto whg-3gk $9] samples] F3%
D: 45 92 &2 ZH=Z ¥kg3st $9] sampled] 3=
—_ 18 —_
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2-3-2. DPPH radical scavenging &4 71

DPPH(1,1-diphenyl-2-picrylhydrazyD & o83}

kst &dE FAstsith. DPPHE 39 9istA ol A
o2 E3] phenolz} aromatic amineo] 3JAitsl &Ade] Ao Zo] ALL-stE HH
oltt. dF e @8l DPPHE Ap4de] 7hAaL = &9 A wiel 520 nmoj
A AR F4 wWE Edu. a8y phenold 22 a4 AAE AlEdFe A
A vreEA HW ZAA2REE A} hydrogen radicale A AEHA =
AA FFEHE AR HE3 BEA7E "oy 23 3o® dale vt e r
AFstH, 2 ol HldEst] FEeAe] DPPH Mg H3 FAXA =Ha, wk&
Aol Mol Mo R WHelE AL KA E AT F Ut o|FA Histe
FFE e 2AHFo 2 M radicale] £2A FAHLS & F Ut

DPPH gtz &7 &4 432 Blosis ;& o] &8t AM&stla, 482 o
=7 ol Asiyrh.” oego] DPPHE 0.2 mM& ZA ¥, thdd 5&9
A& 24 SAstA. £HlE 0.2 mM DPPHeF A58 43 d2eA 1083 w0
A% F UVNVis EFZE=AE AHgste] 517 nm oA FF=E FAS A
DPPHe] F33=7} 50% #@4& & o Yelyes Al59 &% SCo=
o, 2+ AEe 33 WEAYS dAjste] HEFE Tk o W AMEHE iz
o 22L& vitamin CE AM&3t )

Scavenging effect(%) = {1-(B-C/A) X 100
A: DPPH 3%

B: DPPHS} A& vFglle] E3w

C: AlBAAS] T3 =

_19_
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2-3-3. Elastase inhibition &4 7421

Elastase inhibition &4 7-& James* < A}g&-359ct. dalxglobA]| (porcine
pancereatic elastase; PPE, sigma, Type V)o] <& A8 71E
N-Suc-(Ala)s-nitroanilidee]  7}E3o] AT AFdHo=z 405 nmojlA]
p-nitroaniline¢] == dzgtAglolA|e] & Ajzke =z dgct 0.2 M Tris-Hcl
(pH 8.0)e 0.2 mM N-Suc—(Ala)s;-nitroanilide, thekdt Txo] A|E2E A3 0.104
unit elastase @ o] 25 CTojjA 10 E7F ¥F3 A|7l & p-nitroaniline o] Ay AL
405 nm oA =3 s}t Elastase Hs]&-& 50 % 74 & o JUERE A E 9
& (Co= B4 stglem, 2+ Al5E€ 33 dtEste APS At Haahs
Tttt oju AFRE thxT e 2+ oleanolic acidE AFE-3lth

Elastase inhibiton (%) = {(A-B)XC-D)/(A-B)} X 100

A: sample tj 4l solventE Y11 §4AE 75t ¥k8sk S0 S

B: sample tj4l solventE Y1 &4E F7lslxA &2 AHE w83 Fo| F

A
Craas Hrtstd whedk F9f sampled] F4%
D: a48 ¥4 o2 JHZE uhatk 7o sampled] F3=
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2-3-4. A ujk

Murine B16(F10) melanoma cell, human fibroblast cell¢l CCD-986sk<}
keratinocyte cell¢l HaCaT cell-2 penicillin-streptomycin 100 units/mLz} 10%
fetal bovine serum (FBS)e] &-8-x DMEM ) =](GIBCO, Grand Island, NY,
USA)E AR8-ste] 37C, 5% COp #2719 wjgstion, 3dd 3 |y 7
o S AU

2-3-5. Webd 4 A8l ER 54 49

Zz23 compounde] TE AHEUelAe uWMEATRE =Hs7] st
B16(F10) melanoma A ¥£Z o]|&3}o] melanogenesis A3 &= =33t
6 well plateel] 5 X 10" cells/mle] FE2 NEE BZ31a, 37C9 5% CO,
Z7Ad A 24 h vjeF & wlxE A AsFY Tt phosphate buffered saline(PBS)<.
2 A" T 1M o-MSHZ 33l Hix2 28 5 sampled TxdH=
27k ZHrbste] 343 wiksiih 39 B wik F mix|E Al A PBS
bufferz A¥% F Exaon Asty AEE HAFsidnh A5E Axe
IM NaOH 500 pl& H7}sta 55CelA 2417+ Bx8le] Al Ze] melaning
At} o] microplate readerz|2 475nmojA SFHE=E =AHSUTE WXL

©° 7= <HEl(arbutin)e A3}
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2-3-6. Immunoblotting

Hj ko] BY MEE 433sle] 2~33] PBS (phosphate buffered saline)@ A=
3k & 1 mLe lysis buffere F7}ste] 302 7F lysis AJ#E Tk Cell lysis 3 12,000
rpmef A 2027 A4 st AE" AR 55 AASINT gwd wxe
BSA (bovine serum albumin)& X &3}8}<e] Bio-Rad Protein Assay KitZ& A}-g3}<
A% sk

20~30 1 gel lysateZ 8~12% mini gel SDS-PAGEZ 719 %E3t & o]= PVDF
(polyvinylidene difluoride) membrane (BIO-RAD, Richmond, CA, USA)e] 200 mA
2 2A]17F E¢F transferst it

A o| transfer T membrane®] blockinge 5% skim milk7} 3% TTBS
(0.1% Tween 20 + TBS) 84S A}&3te] o4 2A13F Bk AAStATE A
Z & anti-mouse tyrosinase (1:1000), anti-mouse TRP-1 (1:1000), anti-mouse
TRP-2 (1:1000, 2 anti-mouse MITF (1:1000)2 TTBS & o 7 3] A3}e] AF
A 2A1ZE wke-A1Z1 & TTBSE 33 A|lAst3ct. 22k sk & = HRP (horse radish
peroxidase)7} A=
Chalfont, UK)Z 1:50002.2 3]A3sle] AbLoA 308 7+ ¥kgA|7l &, TTBSZ 3
3] AA st ECL 712 (Amersham Biosciences, Piscataway, NJ, USA)=} 1~3& 7+

Hhg- § X-ray gl 73Sl

anti-mouse IgG (Amersham Pharmacia Biotech, Little
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MEZEA FHr7k= MTT(3-(4,5-dimethylthiazol-2-yD)-2,5-diphenyl- tetrazolium
bromide) &4 ¥¥-L A&tk 24-well plates] 5 X 10* cell/mL B16(F10)
melanoma cell, Human fibroblast cellg]l CCD-986skES 24A|7F vjok &, Al5 &
SEEE A st Samples oz FEHE A F 2947 v F 500
ngmle] MTITE well & 20ulE H7lstgoh MTT A|ekS xgste] 54
QF 37C oA wjeFalaz, DMSO (dimethylsulfoxid)E =7 dfe] formazang =
o},

=
of

W 5 570 nm A TIFT Fe =H

ok

s, 1 e
Y - [}
- @D
A ] ! ,
—

Al i o4 SHY tetrazolium salt ] 214 Hebdo R A¥S 24dc

Figure 6. MTT &4 His
2-3-8. FAEA

EE AL 33 o wiEo =g olRfojFon, ddddes 4 Il wet

B £ 22U CDE Fote] A=SsE 95% (p0.09)e0 A FAH frel=t
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2-4. GAR 2T
2-4-1. JGo| v} 71219l n-Butanol £3& & A compound 1, 2¢] E& 73

n-Butanol 3 &-& #25t7] €13l butanol £E 50 g& ¢4 48712 A9
2 Ag35le] step gradientE 433ttt Step gradient= Hex/EtOAc(0-100%),
EtOAc/MeOH(0-100%) Z=7e 2 F3hsl] & 10718 Eg=S dActk. 2 = fr.
28 Al &4 dEl7td Z-(CHC:MeOH=10:D& ©]-&3te 5709 £8oz 1

T 2= fr-2-29) 4 compound 1(5.0 mg)g E& 35}

Compound 2(8.0 mg)= fr. 5(0.5 @& 94 A7 71242 HO:MeOH=1:1 7o =
Tt e BHE IS F U a2 F fr. 538 =& AR

(CHCls:MeOH=3:1) Z&H& A}&3le] o9& 4= gJdrkscheme 2).

2

-BUCH Fr.
(5.09)

EtOAc-MeOH(0-100%)
Step gradient(200 mL)

>SN \! IF-srl BE¥Y.X

VLC
Hex-EtOAc(0~100%)

Fr. 1 (nggmg) Fr.3 ||Fr.4 (Fg'ogmg) Fr.6 | |Frn.7||Fr.8| |Frn.o| |Fr.10
i RPsilicagel CC
.t H,0:MeOH=11
i Silica gel CC
Compound 1 CHCl;:MeOH=31
(7.0mg)
Compound 2
(8.0mg)

Scheme 2. Isolation of the compound 1 and compound 2 from N. aciculata

branch.
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2-4-2. Yo} 712 9] ethyl acetate &2 E-of A compound 3, 4, 5, 6, & 7
o) 227

Ethyl acetate EFE 3.0 g& 71Xz A Agsa #HE =7 AHA
gradient -&ulj(Hex/EtOAc(0-100%), EtOAc/MeOH(0-100%) Z7A-& o]43te = 87
o] BE=2 A}t o] = fr. 2(120 mg)E sephadex LH-20(CHCl;:MeOH=4:1) &
3 5led compound 37} compound 4E E &5ttt Fr. 29 mixture
4 g 7}AHex:CHCl3:MeOH=1:6:1)-8 43335} compound 5, 6, 7S 27|54
tHscheme 3).

EtOAC Fr.

(3.09)
VLC
Hex-EtOAc(0~100%)

EtOAc-MeOH(0-100%)
Step gradient(200 mL)

' & ' l l l K.

Fr. 1 (ngs i) Fr.3 Fr.4 Fr.5 Fr. 6 Fr. 7 Fr.8
SephadexLH-20
CHCl;:MeOH=4:1
[ L |
v
Mixture Compound 3 Compound 4
(80.0 mg) (5.0 mg) (17.0 mg)
Silicagel CC

| HexCHClzMeOH=1:6:1

! | |

Compound 5| | Compound 6 Compound 7
(3.0mg) (5.0mg) (7.0mgq)

Scheme 3. Isolation of the compound 3, 4, 5, 6, and 7 from N. aciculata
branch.
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2-4-3. JGo| }E 712 9] ethyl acetate & &E-oA compound 8¢ £ 73

Ethyl acetate &8& 3.0 g& <4 H#7H2 ZHES 53 A|AH gradient v
(Hex/EtOAc(0-100%), EtOAc/MeOH(0-100%) =7
Art. o] = fr. 326 @& celite AHLS 33Tt
ethyl acetate, MeOH& <3}z oz E3A|AH

gl o 2 = Hexane,
3 E = ethyl acetate
fraction(1.0 @& +4 Ag|7}A & - (CHCl;:MeOH=6:1)8 43835} compound 3&
kel
Ethyl acetate E&E 3.0 g& 71Xz A Asda #AHL =7 AHA
gradient g-m] (Hex/EtOAc(0-100%), EtOAc/MeOH(0-100%) =7 o] &35} &
B38= = fr. 420 98 o]g&sty &4 2772 (Hex:CHCl3:MeOH=1:10:1) AH-S
Z=8 5l compound 8-& a5} tHscheme 4).

EtOAC Fr.
(3.09)

VLC
Hex-EtOAc(0~100%)
EtOAc-MeQH(0-100%)
Step gradient(200 mL)

l & ' l l l i l

Fr.3 Fr. 4 Fr.8
Fr.1 B 2 (260 ma) (200mg) Fr.5 Fr.6 Fr.7 (300 mg)
Celite Silica gel CC
Hex EtOAc, MeOH Hex: CHCl;MeOH=1:10:1 Silica gel CC
step gradient(500 mL) (CHC3:MeOH=5:1)
: Compound 8
(100 mg) Compound 1
(3.0mg)
Silicagel CC
CHC3MeOH=6:1
v
Compound 3
(10.0 mg)

Scheme 4. Isolation of the compound 8 from N. aciculata branch.
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2-4-4. A go }F 7}1x 9] ethyl acetate £FEA compound 9, 10, 11, =
129] Ea)73

Ethyl acetate £3E&E 50 g& gradient 8w (Hex/EtOAc(0-100%),
EtOAc/MeOH(0-100%) x5 °]&3ste] ¢4 dg7td ZdS FHstd F 1570
o] B8 4tk o] F fr. 2(10.0 mg)oll 4 compound 95 E2l sttt

Aelx Lo 1578 2285 F fr. 7050 mgE <& AIE
(CHCI3:MeOH=6:1) # &8 <485l compound 10, 11, 125 Ez]s}gth.(scheme
5).

EtOAc, 5.049

VLC
Hex-EtOAc(0~100%)
EtOAc-MeOH(0-100%)
Step gradient(200 mL)

200N /N e

Fr. 2 Fr.7
Fr.3 || Fr. 4 Fr.5 || Fr. 6 P | S Fr.15
L (5.0mg) (150 mg)
Silicagel CC
(CHCl:MeQH=6:1)
r
k.
Compound 9
i ‘ |
Compound 10 Compound 11 Compound 12
(7.0ma) (3.0 mg) (5.0 mg)

Scheme 5. Isolation of the compound 9, 10, 11 and 12 from N. aciculata

branch
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2-4-5. Aol }F o] ethyl acetate £ & E-o 4] compound 13, 14, 15, = 16
o #2774

Ethyl acetate &3 & 4.0 g& gradient & #j(Hex/EtOAc(0-100%), EtOAc/MeOH
(0-100%) =7-& ol&ste & HE7HA AHE Tt F 10749 BEF&
Aotk o F fr. 201 9= 4 Ay 7FACHCIzMeOH=4:1) AH-& Y3}
compound 13& Ea &gt Fr. 50.5 92 ¢4 A8714a (CHCl;:MeOH=4:1)&
< 435lod compound 14¢} 155 22}, mixture F2S tha] =4 A7)

A (CHCl3MeOH=9:1)¢ 4=3§3}a] compound 16& £7]35}$ th(scheme 6).

EtOAc,4.09

l VLC(Hex/EtOAc, EtOAc/MeOH gradient)

TRy F A e

Fr. 1 Fr. 2 Fr.3 Fr. 4 i Fr.6 || Fr. 7 Fr. 8 Fr.9 Fr. 10
0.59)
NP Silicagel it
CHCl;MeOH=4:1 e
Compound 13 i
(8.0mg) l l
Compound 14
NP Silicagel (15.0mg)
CHCl:MeOH=%:1

Compound 16 Compound 15
(10.0 mg) (15.0 mg)

Y

Compound 10
(5.0mg)

Scheme 6. Isolation of the compound 13, 14, 15 and 16 from N. aciculata

leaves
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-1 Ajgelvtr 7kA &= 3 &1 E9EEe] 24

3-1-1. Tyrosinase ihhibition &4 ZHAA Az}t

Jz

e 58S JElls 4EE52 FE AAUY detd 494 R F A
Q_]%

Ash= ZE71-de 7HAL e o] FA4 FE F U 87 A

flo

i)

q&
tyrosinase7} #ofst= 7] FAgolH, tiR-Ee mWlgEEo] tyrosinasee] &4
S oASte FE o dald AHE F4FH, ol IR Y EE VA
A P(Fig. 7). mulzgEz e FE Wy WMo w zhg @o] ol tyrosinase
g4 APz Yol URE 71X FEEY RHEEY "W &4E& F43)

12} St}

Tyrosine T DDFV DOPAgquinone 7 Cysteiny|DOPA
Tyrosinase l ﬂ::ﬂ;ﬂ;m l

5,6-Dinydroxy s DOPAchrome

indole =
by e

Im:!nle-S.E- 5,6-Dihydroxyindole-
quinone 2-carboxylic acid

l 'l(— TYRP1
Ewmatanin 4 Indole-5,6-guinone

carboxylic acid

Figure 7. Melanin biosynthesis pathway

_29_

Collection @ jeju



ANEolutE 71A¢] 70% metanol F=&E % EFEJ tste] tyrosinase A3
g5 543 A7 70% methanol FZ&, butanol 28E 2 E ZHEA
tyrosinase A3 AL H ¥ w, ethyl acetate} hexane £3E-& tyrosinase A
3 &AL Holx &gttt 70% methanol F&Eo| A= tyrosinase A& &4 (ICso
1,100 pg/mL)o] 28] =2 gFeko} butanol B8 Eo|A= 1Cs Zhel 160 pg/mLz

F2 4o BAtHFg. 9).

S m6Z.5 pglml
% m 125 pgfml
£ g0 7 = 250 pg/ml
= m 500 pefml
- G0 = 1000 pg/mL
=
=
——
E 40 -
2]
17 ]
(5]
-
17 ] -
g 0 o
=

" .
EtOH ex. Hex fr. EtOAC fr. n-BuOH fr. Water fr.

Figure 8. Tyrosinase inhibition activities of extract and fractions from N.
aciculata. Data are expressed as a percentage of control and are mean =+
SEM of triplicated experiments
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3-1-2. DPPH radical scavenging &4 74 ZAx}

Ag ol bF kA9 70% metanol FEE R Zztel 8 Ed tiste DPPH
radical scavenging &4< =3yt 2 23 & E3FESCs pg/mL)z} hexane
B3 E(SCs 161 pg/mL)e #1938k 70% methanol 32 E(SCso 20.55 pg/mL), ethyl
acetate ¥ E(SCsp 14 pg/mL), butanol &3 E(SCsy 12.7 ug/mL)o|A] =< DPPH
radical scavenging &8 1 ¥ rHFig. 9.

Tl
— B 078 pgfmL
% 60 - B 156 pe.ml
=
£ 59 - W 3.125 pg/ml
o |
™ W6.25pg/mL
ay 40 -
E B 7.8 ug/mL
E 0.8 pg/mL
2 ®12.5 pg/ml
B
=
o
&
(]

EtOH ext. Hex fr. EtOAC T n-BuGHfr. Water fr.

Figure 9. DPPH radical scavenging activities of extract and fractions from N.
aciculata. Data are expressed as a percentage of control and are mean =+
SEM of triplicated experiments
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3-1-3. Elastase inhibition activity

ANGol T 1A 9 70% methanol &5 9 E 3 Eo st elastase # 3l &
e SAsH. 2 A3 70% methanol FEE(Cs 87.17 ug/mL)z ethyl
acetate B E(ICs 119 pg/mL)oA & AL 2goen, X hexane 3
E(Cy 475.8 pg/mL), butanol £33 E(Cs 195 pg/mL), & 2 HE(Cs 208 pg/mL)

A= elastase 3] &AL g 4 gt (Fig. 10).

100 -+

£ 80 -

-—

=

=

E

= B0 7 m62.5 pgfml
=

;'E 125 pefmlL
e 40 - m 250 pefml
= = m 500 pg/ml
z

& | 20 -

b

Q

EtOH ext. Hewx fr. Et0Acfr. n-BuOHfr. Waterfr

Figure 10. Elastase inhibition activities of extract and fractions from N,
aciculata. Data are expressed as a percentage of control and are mean =+
SEM of triplicated experiments
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3-1-4. B16(F10) melanoma celleflA] butanol &% &2 w|¥] A =3

kel

X239 7|AZFo] ZA)3t= melaning A7t FRAM S AR =Y JHE FQ
3 A% stm, dahd A Z(melanocyte) o] E43 e 2 AT 47

<l melanosomeo A AT "Habd AL tyrosinase, tyrosinase-related

protein-1(TRP-1), tyrosinase-related protein-2(TRP-2), cyclic adenosine
monophosphate(cAMP) % &<l adrenocorticotropic  hormone(ACTH),
forskolinz} « -melanocyte stimulating hormone(MSH)So) ¢lsj4] =@ @ch > =
ghde] AL ofmi=ike] dF<Q tyrosines Z|EZE 3t tyrosinaseo] ofsf T
A7E R EEA] melanine] FAd®ETh webA] melanin Aol F8 TA
tyrosinase, TRP-1, TRP-2¢] A Zfjoll 4] LHS o Asle] melanin®] FAHS A

g 32
A o Uk

12
lo
2

Hir

< F4Es Ho
S FTEHE=E g ste] BI6(F10) melanoma cellol 4] 2] melanin &
vk A3 AF Fig. 109 JerdA AE T oEFHo=
& 50 pg/mLe} 100 pg/mLo A <F 50%F 80%<] melanin A4S A
= #JT F AT =3 50 wg/mle] FEZAE Al F4S Ho

, 100 pg/mLelA <F 15% Hzol AX EAHS HEY 2

rr

TF-o| 4] mushroom tyrosinase inhibition 27 ¢j]A]

9

i
i

butanol

A%

o
N
oxl
olr
ol

butanol
3l 5}
A &k
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100

80
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40
20

0

Conttol BuOH100 BuOHS50 BuOH25 BuOHI2S5

Melanin contents(%s)

120

100

80

60

40

20
0 F

Control BuOH 100 BuOHS0 BuOH225 BuOHI115

Cell viability (%)

Figure 11. Effects of NAB on melanin contents and
cytotoxicity. After incubation of BI16(F10) murine melanoma
cells with various concentrations of NAB for 72 h, melanin
contents and cytotoxicity are determined. Data are expressed
as a percentage of control and are mean = SEM of triplicated
experiments.
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3-1-5. BI16(F10) melanoma cellolA] butanol #3E&E<] tyrosinase, TRP-1,
TRP-29} MITF9] 3] &4

Melanin &4 A& &AL Ho|= butanol & &2 melanin g4 & wald
59 & mA= dFS U5yl flske] Western blottings A A5kt
Western blottinge 4393+ Zz} melanin T THEFE F4AQ tyrosinase,
TRP-2¢} daldMAAE  ZA43 AA<Q MTFMicroophthalmia-associated
transcription facton¢] S T& JEH o2 A ste AL AT 5 UUTH
butanol & &E-S melanin Ao FE T chill Aol HFHL oAt e 2 A melanin

gL Adsts Ao s o ARHFig 12).

«-MEH {60 nb) - + * * * * + *
sample fuginml) - - 528 125 e & W 2t
Tyrozinase —— - #Gka

TRP-1 e EEETY B e e e o o THRDG

TRP.Z — R ——— R N — — ekl
i g | N —— S0 kDa
practin — — T W U O S— o 42&Da

Figure 12. Inhibitory effect of NAB on tyrosinase, TRP-1, TRP-2, MITF and
@ -actin protein expression in «-MSH stimulated BI16(F10) murine
melanoma cells. Cells were treated with 50 nM «-MSH in presence or
absence of NAB at the indicated concentrations for 72 h, g -actin was
served as a loading control, MSH-: negative control without o« -MSH, MSH+:
positive control with 50nM « -MSH.
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3-1-6. Human normal fibroblast cellef A] butanol & &< A X =4

Butanol £&E&E<¢ AMXE =4 3<lstr] 98] human normal fibroblast celloj
butanol 2 EL xd¥z AHFsYct Aald Az 100 ug/mLel A <F 15% &
T ME EAL Hola 50 uyg/mL FE o|dt A= human skin cell¢l CCD
986 skollA AEEZAL Holx FthFig. 13). 3k mlEAE Holw AE =
Aol gle AYoeluF butanol EHEL 7154 IdFFY &AZ Ao 7lsst

2le} A7

140

120

*%
* %
* %
100
8
6
4
2
0 - T4 L

Control BuOH 100 BuOH S50 BuOH25 BuOH 125

Cell viability (%0)
> (=]

]

<

Figure 13. Effects of NAB on cytotoxicity in cultured human

normal fibroblast cell. Cytotoxicity was determined using the MTT

method. Values are the mean = SEM of triplicate experiments.
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3-2. Ao} 741 2804 £ ¥ compounds,

Ago|UE 71#] #ZE-S column chromatography® 22, AAse] 12719
compoundE 3ttt £8 ¥ compounds= 1D, 2D NMRE o] &3l 3JFELS
A5, TdH x5t T3t thTable 4-13).

3-2-1. qgeo|uF 71| n-BuOH & &4 &&l¥ compound 13} 29 Fx

578

Table 4. NMR spectroscopic data® for compound 1 (Methyl linoleate™)

position 0 ¢
' 174.2
2 34.1
B 25.6

45,6 29.2
7 29.7
8 27.2
9 130.0
10 128.0
11 25.6
12 127.9
13 130.2
14 )
15 29.3
16 315
17 22.7
18 14.1

-O-CH3; 51.4

@ 4, ¥C NMR spectra were recorded in CD;OD solution at 400 and 100MHz, respectively.

_37_

@ jeju



Table 5. NMR spectroscopic data® for compound 2

(Kaempferol-3-O-rhamnoside-7- O-glucopyranoside™)
position 0 ¢ position 0 ¢
2 158.7 1”7 100.5
3 136.0 27 75.2
4 179.5 37 76.8
5 159.3 47 70.2
6 102.8 57 77.3
7 163.3 6" 62.1
8 95.2 1) 100.3
9 163.0 2 72.2
10 105.4 3 72.0
4’ 73.4
1 123.1 » 71.8
2’ 116.5 6 17.8
3 146.1
4 150.0
5 117.8
6’ 123.2

@ 'H, ¥C NMR spectra were recorded in CD;OD solution at 400 and 100MHz, respectively
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3-2-2. A9 o] 5 7}A ¢ Ethyl acetate 2 EA] 2 F compound 3~12¢]

TE 4

OH
compoud 3 compoud 4

Table 6. NMR spectroscopic data® for compound 3((+)-catechin)®® and
compound 4((-)-epicatechin)®

position (+)-catechin (-)-epicatechin

2 83.0 80.0

3 68.9 67.6

4 28.6 29.4

5 157.9 158.1

6 96.5 96.5

7 157.7 157.8

8 95.6 96.0

9 157.0 157.5

10 100.9 100.2

1 132.3 132.4

2’ 115.3 1154

3 116.3 145.9

4 46.4 146.1

5 144.5 116.0

6’ 120.1 119.5

@ 14 BC NMR spectra were recorded in CDsOD solution at 400 and 100MHz, respectively.

_39_

@ jeju



OH

Table 7. NMR spectroscopic data® for compound 5
(Kaempferol-3-0- « -L-(2”,3"-E~di- p-coumaroyl)-rhamnoside)*’

position 0 ¢ position 0 ¢
2 18805 17 100.1
3 134.1 2" 68.5
4 179.4 3" 74.6
5 163.3 4" 70.0
6 1012 5" 73.2
t 166.0 6 17.8
8 94.9 1™, 148 168.6, 168.2
9 158.7 2. 115.0, 114.7
10 106.0 37,3 147.6, 147.0
1 122.5 47, g 127.6, 127.2
2’ 132.0 57,5 131.5
3 116.1 6", 6 116.9, 116.8
4’ 160.2 7T 161.9, 161.4
5 116.1 8", 87" 116.9, 116.8
6’ 132.0 9,97 131.5

@ 4, BC NMR spectra were recorded in CD;OD solution at 400 and 100MHz, respectively
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Table 8. NMR spectroscopic data® for compound 6(2”-p-coumaroylafzelin)®

position ok position 0 ¢

2 158.9 1” 100.6
3 135.0 27 68.6
4 179.4 37 72.7
5 163.3 4” 69.8
6 100.7 57 71.7
7 167.0 6" 17.8
8 954 1’ 127.3
9 159.3 it 132.1
10 105.5 2 117.0

4’ 162.0
1 122.5 5 117.0
2’ 131.5 6" 132.1
3 116.8 7" 147.6
4 161.6 8" 114.8
5 116.8 9 170.1
6’ 131.5

@ 4, BC NMR spectra were recorded in CD;OD solution at 400 and 100MHz, respectively
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Table 9. NMR spectroscopic data® for compound 7(Feruloyl tyramine)®

position 0 ¢

169.0
118.6
142.0
128.1
1114
149.0
149.5
116.4
123.1
] 131.1
y 130.7
‘ 116.2
156.6
g 116.2
[ 130.7
a 42.4
B 35.7

OCHjs 56.4
@14, ¥C NMR spectra were recorded in CD;OD solution at 400 and 100MHz, respectively

O© 0 N O O = w NN

Oy B > W Do
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CH,OH

[0}

I

T =

(o}

I
o

annl

)‘\’/\(CH»QCHa

o A 2 CH——CH
o W \/\/\/\/\

OH OH

OH

Table 10. NMR spectroscopic data® for compound 8(Aralia cerebroside)®

position 0 ¢ position 0 ¢
1 70 r 176.1
2 51.5 2’ 72.6
3 a7 3 36.0
4 72.6 4 26.3
5 25.9 5 29.9-30.4
6 29.9-30.4 6,7',8",9°,10° 29.9-30.4
7 028 11°.12°,13'14° 29.9-30.4
8 131.0 15’ 32.5
9 130.0 16° 23.3
10 33.3 1 104.9
11 29.9-30.4 2 75.1
12 29.9-30.4 P 78.1
13 29.9-30.4 4" 71.7
14 29.9-30.4 bg 78.3
15 29.9-30.4 % 62.9
16 32.5
17 23.3
18 14.6

@14, ¥C NMR spectra were recorded in CD;OD solution at 400 and 100MHz, respectively
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4

compound 9 céHompound 10

Table 11. NMR spectroscopic data® for compound 9( 2 -sitosterol)'! and

compound 10(Daucosterol)*
position B -sitosterol Daucosterol | position 4 -sitosterol Daucosterol

Jt 37.2 37.6 19 19.3 20.0
2 31.6 30.0 20 36.1 36.6
3 71.8 795 21 18.9 19.6
4 42.2 40.2 22 33.9 34.4
5 141 140.8 23 26.0 26.5
6 121.7 122.4 24 45.7 46.3
7 31.9 32.3 25 29.3 29.6
8 31.9 32.3 26 18.8 19.3
9 50.1 50.7 27 19.7 19.1
10 36.5 40.2 28 23.0 23.5
11 21.0 21.5 29 11.8 12.2
12 39.7 39.1 ¥ 101.6
13 42.2 42.7 2’ 74.1
14 56.7 57.2 3 77.7
15 24.3 24.7 4 70.7
16 28.2 28.6 5 77.0
17 56.0 56.5 6’ 62.2
18 11.9 12.1

@ H, C NMR spectra were recorded in CDsOD solution at 400 and 100MHz, respectively
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Table 12. NMR spectroscopic data® for compound 11(Oleic acid)®

position 0 4
1 180
2 34.3
3 24.8
4 29.2
5 29.3
6 29.4
7 29.9
8 27.4
8 129.9
10 130.2
11 27.3
12 30
13 29.6
14 29.8
15 RN
16 82.1
17 22.9
18 14.3

@ 4, ¥C NMR spectra were recorded in CD;OD solution at 400 and 100MHz, respectively
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Table 13. NMR spectroscopic data® for compound 12(Trilaurin)*

position 0 ¢
1, 17 173.2

2, 2" 62.15

1 172.8

2’ 68.98
3,8 34.10

3 34.25

A0 .’ 29.94
5858 5 29.18
6,168 6" 29.38
7, RX" 29.53
8, 8, 8" 29.68
9,9, 9" 29.68
10, 10°, 10” 29.53
], 115l T
12, 12°, 127 22.73
13, 137, 13" 14.11

@ 14, BC NMR spectra were recorded in CDsOD solution at 400 and 100MHz, respectively
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0 O CHs
OH ]
S
HON Y OH

Kaempferol-3-O-rhamnoside-7-O-glucopyranoside (2)

g////li

OH
OH

OH

HO O. \\\\\\\

OH
:Nl////OH

OH
epi-catechin (4)

OH
Catechin (3)

Figure 14. Structure of isolated compounds from N. aciculata branch
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OH

OCHj

OH

Feruloyl tyramine(7)

2"-p-coumaroylafzelin(6)

(o]

)‘\V/\WHZ)QCHB

HO

jusl
L4

o F
F CH_CH\/\/\/\/\

OH OH

OH

Aralia cerebroside(8)

Figure 14. Structure of isolated compounds from N. aciculata branch.
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3 -sitosterol(9)
Daucosterol(10)

Oleic acid (11)

Trilaurin(12)

Figure 14. Structure of isolated compounds from N. aciculata branch.
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3-3. Aol R 9 2% % 80 2250 24

3-3-1. Tyrosinase inhibition &A1 A Az}

A7 o] 70% metanol F&& 3 8=l thate] tyrosinase A sf&d

2

1
o2
r

i)

o
=

Z2zE 9 BIE 200 ug/mLolA% 10% ugke] tyrosinase

inhibition #&A4& Ho ANYojuF ¢ FEHFEE = EFHEAM= mushroom
=

tyrosinase inhibition &AJo] A< Qe Aoz HITH

Lt B 50 pg/ml
) 100 pg/mL
= BO - :
:E B 200 pgfmL
7]
]
e gl -
2
=
=
—
E 40 -
7]
17
]
=
w =
g 20
; pl ol e

Ll m mell
EtOH extract Hex Fr. EtQACFr. BuOH Fr. Water Fr.

Figure 15. Tyrosinase inhibition activities of extract and fractions from N.
aciculata. Data are expressed as a percentage of control and are mean + SEM
of triplicated experiments
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3-3-2. Elastase inhibition &4 #HA1 Az}

ANGol kg 9o 70% metanol F&HE 2 E3EJ tste] elastase inhibition
2445 A9tk 2 23 ethanol F&E, hexane T8 EH} 53 £ 8EA]
= elastase inhibition 48 A9 eI 4 ¢, ethyl acetate £ 5 E(ICs
389 pg/mL)=} butanol && E(ICs 590 pg/mL)o|A] =L elastase A&l &AL 3
A 4 ASUTHFig. 16).

100 -
W50
- 100
£ B0 A
ﬂ==" H 200
=
B
-] ED -
=
=
=
=
E 40
o
&
W
ﬂ 20 I
70% EtOH Hex fr. Et@AC fr. BuCH fr. Water fr.

Figure 16. Elastase inhibition activities of extract and fractions from
N. aciculata. Data are expressed as a percentage of control and are

mean + SEM of triplicated experiments.
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3-3-3. DPPH radical scavenging &4 72 ZAx}

Mo} Aol 70% metanol FZE ° RE3IEo| usle] DPPH radical
scavenging @44 Z7A3t¥th. 2 A} hexane £3]E(SCs 593 pg/mbL)zt &3
B3 E(SCs 182.2 pg/mL)E A3 ethanol F=ZE(SCs 52.7 pg/mL), ethyl
acetate 23 E(SCsy 27.8 ug/mL), butanol £3E(SCsp 31.1 pg/mbejAHe= =&
DPPH radical scavenging &8 H ¢rhFig. 17).

£

=

.E

= =200
7]

[

=1 B100
E

& %50
g

g I 25
w

B E125
=

E =6.25
=

& 3.125
& ;

EtOH Hex EtDAC BuOH ow

Figure 17. DPPH radical scavenging activities for extract and fractions
from N. aciculata. Data are expressed as a percentage of control and
are mean = SEM of triplicated experiment
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3-4. o] }F &9 ethyl acetate £ F &4 £&]¥ compound 13, 14, 15,
[e]

2 169 72 F3

Column chromatographyZ o|-83}e] compound 13, 14, 15, & 16& &7 3}
o} ## ¥ compounds= 1D, 2D NMRE ¢] &3t SFES 4L, £37

) z35le] B4 st cHTable 14-17).

T

WO

“IHo

Table 14. NMR spectroscopic data® for compound 13(Blumenol A)®

position 0 ¢
il 42.6
2 51.0
3 201.4
4 R 3
5 167.6
6 80.1
T 137.1
8 130.1
9 68.6
10 23.6
11 23.9
12 24.6
13 19.7

@ 14, ¥C NMR spectra were recorded in CD;OD solution at 400 and 100MHz, respectively
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Table 15. NMR spectroscopic data® for compound 14

(Kaempferol 3-O-rhamnoside)*®

position

0c

position 0 ¢

5 © 0o N o oo w N

Ol FCLF -

69

158.5
136.3
179.6
163.1
)

165.8
94.9

159.2
106.0

122s(
132.0
116.6
161.5
116.6
132.0

17 103.5
2" 72.2
3" 72.1
4” 73.3
5" 72.0
6 17.8

@ 14 BC NMR spectra were recorded in CDsOD solution at 400 and 100MHz, respectively

@ jeju
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Table 16. NMR spectroscopic data® for compound 15

(Quercetin 3-O-rhamnoside)’’

position 0 ¢ position 0 ¢

2 159.4 1” 94.8

3 136.3 27 72.2

4 179.7 37 72.1

5 158.6 47 73.4

6 103.6 5 72.0

7 165.9 6 17.8

8 99.9

9 163.2

10 106.0

1 123.1

2’ 116.5

3 146.4

4’ 149.8

5 117.1

6’ 123.0

'H, ®C NMR spectra were recorded in CDsOD solution at 400 and 100MHz, respectively
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Table 17. NMR spectroscopic data® for compound 16

(1,2- O-dilinoleoylglycerol-3- O-galactopyranosyl-glyceroD*

position 0c position 0 ¢

1 175 13, 13’ 129

1 174.8 14, 14° 132.8

2 63.2 15, 15° 28.3

2’ 70.4 16, 16° 30.5

3 35.3 17, 17° 33.32

3 35.1 18, 18’ 14.8

4, 4 26.7 17 105.5

5, 5 30.3 2" 72.5

6, 6’ 30.6 3 73.6

7, 7,8, 8 30.9 4" 71.9

9, 9 28.3 5" 76.9

10, 10° 131.2 6 62.6
11, 11° 129.4
12, 12 26.1

@ 14, BC NMR spectra were recorded in CD;OD solution at 400 and 100MHz, respectively
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\\\\\\\ ®)

“Ho

Blumenol A(13)

CHs

OH

Kaempferol 3-O-rhamnose (14) Quercetin 3-O-rhamnose (15)

1,2-dilinolenoylglycerol-3- O-galactopyranosyl-glycerol(16)

Figure 18. Structure of isolated compounds from N. aciculata leaves.
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3-5. FgEE 24 2%

3-5-1. DPPH radical scavenging &4 71

AGelur258E £, 5483 16719 sFE 5 87i(compound 2, 5, 6, 7, 8,
14, 15, 16)o)| w3+ DPPH radical scavenging activityE® =3%3 Zz}Z2 Fig. 199
Jehpek o] 3FEES = compound 2(SCse 55 pg/mL), 7(SCs 251 pg/mL),
14(SCso 304.5 npg/mL), 15(SCso 21.7 pg/mL)el 4] DPPH radical scavenging & AJ-g
B9 omn, compound 15¢1 quercitrine] SCspo] 21.7 pyg/mLz 943 AL HY
=3

100 -
Hm1lz25
% 20 i
=
S H 50
"
bl W 100
£ 60
s
=
:
&
=40
2
=
E
- 20
o
o
(]
o -
2 5 =] 7 g 14 15 16

Figure 19. DPPH radical scavenging activities for isolated compounds

from N. aciculata.
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3-5-2. Tyrosinase inhibition &4 A Az}

AMFo|tFoA 2eE 3FE 8704 tyrosinase inhibtion #A-S =H3 At
compound 5, 6, 8¢] tyrosinase inhibition &AL H Yo w, compound 5UCsy:
49.11 pg/mL), 6(Cso: 45.76 pg/mL), 8(ICso: 31.74 pg/mL)e] &AL hxFo 2 A}
23} arbutin(Csp: 88 pg/mL) Ro}&E 53+ &S B g rhFig. 20).

120 -
miZ5
£ 100 - 25
=2
-
= =50
T a0 -
=
8
2 60
4
E
2 40 -
i)
=
ﬁ" 20
0
2 5 & 7 g 14 15 16

Figure 20. Tyrosinase inhibition activities for isolated compounds from
N. aciculata.
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3-5-3. Elastase inhibition activity

Ago] vpREoA E#E 35E 8/l¢] elastase inhibtion A4S =H3F Az}
compound 2, 5, 6, 7, 16, 17, 18] elastase inhibition &A1& H ¢ 2™, compound
2(ICs: 188 pg/mL), 5UCsp: 26.2 pg/mL), 6(Cso: 77.3 pg/mL), 7(Csp: 62.4 pg/mL),
140Cs: 56.8 pg/mL), 15(1Csp: 187.4 pg/mL), 16(ICsp: 140.3 pg/mL)e] &AL tix
To 2 A28 oleanolic acid(Cs: 9.3 pg/mL) Eothe oA Jelgth (Fig. 2D).

100 A
§ 80 -
=
=
¥
® 60 - m125
2
E 25
E 40 - W50
u
2 m 100
™
2 20 -
\ J
ﬂ -

2 5y o 7 g 14 15 16

Figure 21. Elastase inhibition activities for compounds from N.
aciculata.
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AgontE282E 18719 3¢E, = methyl linoleate(l), kaempferol-3-O-
rhamnose-7-O-glucopyranoside(2), catechin(3), epi-catechin(4), kaempferol 3-O-
o -L—~(27,3”-E-di- p-coumaroyl)-rhamnose(5), 2”-p-coumaroylafzelin(6), feruloyl
tyramine(7). aralia cerebroside(8), B -sitosterol(9), daucosterol (10), oleic acid(11),
trilaurin(12),  blumenol  A(13), kaempferol 3-O-rhamnose(14), quercetin
3-O-rhamnose(15), 1,2-dilinolenoylglycerol-3-0O-galactopyranosyl-glycerol(16)-&- &
AL ©] FFEES NG FAdAAE A L2 JFESCIT

Yotz z 2y EgH 3T EES9 tiste] tyrosinase inhibition &4), DPPH
radical scavenging &, elastase inhibition #4& #283F Az DPPH radical
scavenging &4 AMAE= quercetin 3-O-rhamnose(15)o] SCsp Zlol 21.7
ug/mLz 943k &AL Ho|m, elastase inhibition &4 FHMA=
kaempferol-3-0- « -L-(2",3"’-E-di- p-coumaroylrhamnoside(5), 2”’-p-coumaroyl
afzelin(6), feruloyl tyramine(7) 22 a2 kaempferol 3-O-rhamnose(14)o] ICsoZke] 2}
z} 26.2 pg/mL, 77.3 ug/mL, 62.4 pg/mL, 56.8 ug/mLE 3 FAL HYor
tyrosinase inhibition ZA HMe)|A= epi-catechin(4), kaempferol-3-0O- «
-L-(2",3"-E-di-p-coumaroyl)-rhamnoside(5), 2"'-p-coumaroylafzelin(6)o] ICsy Zko]
Z+z} 49.11 pg/mL, 46.76 pg/mL, 31.74 pg/mLZ arbutin(88 pg/mL) RT}T $-<=3
g4<& B}l tyrosinase inhibition #AJo] 43k 3}FES tis] BI16(F10)
melanoma cell& o]-&3} melanin FAAZHEL =33 Az B16(F10) melanoma cell

o A& melaning] FAolE FFL FA Fdrt.

a8 A golut - butanol EEFE 9 79 B16(F10) melanoma cello A A =E
=74 glo]l melanine] FAE Asjsts Ae Fdsn, E5S M FH

| Asdom #el, BAHAL gong Asdow

o AxI

O

_61_

@ jeju



7A
T

Al
0
80
<

oy
(-

"k

oy
o

&0

X

IHUE  HEUE

TELEE

2=
= =

=
=

]

A
=

!

Aol o

Figure 22.
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1-2. GC-MS &4

6B A0 gas chromatography spectrometry detector(GC-MSD)ej ¢]s}e] 24
34t} Hewlett-Packard 6890N GC/MSDell ¢ EA3¢t}t. Columne DB-1HT
(0.1 ymx30 mx0.32 mm), carrier gas= He& A}&3te] &% 15 m/minez 34
th. A&7 &=+ 270C, temperature program-2 40C oA 5% -§-A]st¥Y,
100C7kA] 5C/min &2 2 F2AZTE 100C A 587 A8, 230C 714
5C/mine. g <& A7l & 230CoA 587 FAst9Th

Instruments Conditions

GC/MSD Hewlett Packard 6890N seriesII/HP 5975 MSD
Column DB-1HT (0.1 gmx 30 mx0.32 mm(ID))

Injection temp. 230°C

Injection volumn lut

Oven temperature 40°C (5min)— 2°C/min — 100°C(5min) — 5°C/min —
230°C(5min)

Carrier gas flow 1.5 mL/min(He)

[onization voltage 70 eV

Spectrum library Wiley

Monitoring mode Selected ion monitoring(SIM) mode
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1-3. Paper disc diffusion method

o3

o

Aad Y YFdde =Astr] Qs Propionibacterium  acnes,
Staphylococcus epidermis, Malassazia furfur, ¥ Candida albicans®l t)s}<e] paper
discHo gz AL odAL.S =AY P acnes= 34 0.7%= Eg3t= GAM
v #x] 8 mle] P. acnesZ 0.5 MacFarland2 o] 34 1.5%E E3st= GAM nj
gt
2 37CelA 48 AIZE @7 wiFek ohg Ha=m FHd 4" 9% 2% AR

ol 2718 A5

2 9lo] it} wjx7} 2oW A5 o = 27 8 mm paper discE

o
5=
ol

Antibiotic susceptibllity tests

Minlmum inhibitery concentration lest Disk diffusion tes!

-
@)

Susceplible .
organigm  Lelee

(B)

Resistant
arganism

ighml antibiolic 10 pg antibiodic in discs

Figure 23. Paper disc diffusion and minimum inhibitory
concentration tests.
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1-4. Minimum Inhibitory Concentration(MIC)

FH A A== Minimum Inhibitory Concentration: MICO)Z#-& A u)) %] 3] A
(broth dilution method)g W& ste] AM&stYTt. P acnes, S epidermidis, M.
furfur, B C. albicanse z¥z}e] x| ek 2do A wigs & o AL &
=7b ¢ 10" ~ 10° CFUMLZ 3| 43te, HF5E7 107 CFUMLe] H=% =3
S}k o wxel ARE Asty 2z FRe) AKHLoA W T, F
Z4o] Ushix g ALFEZE MCE 3sgich

1-5. A= wjoF

A A Z Ald (Human monocyte cell line)?l THP-1& 3ZA|EFLaor 7
B £9oF do}l penicillin-streptomycin 100 units/mLz} 10% fetal bovine serum
(FBS)o] st#% RPMI1640 wjx] (GIBCO, Grand Island, NY, USA)E A}&3}e] 3
7C, 5% CO, g2 7)ol A mjFatom, 3del & HA A Al BstAn

Z+A A E<l HaCaT cell& penicillin-streptomycin 100 units/mL¥} 10% fetal
bovine serum (FBS)o] &8 DMEM uj) z] (GIBCO, Grand Island, NY, USA)S A}
43t 37C, 5% COp g2 7)o A vjtsiyon, 38 3 HA Athu]ke A3y
skih.

MEZEA Hrte  MTTE-4,5-dimethylthiazol-2-y1)-2,5-diphenyl-  tetrazolium
bromide) H4] #F¥-S A}43t¥ch. 96-well platee] 5X10* cel/mL THP-1, HaCaT,
Human fibroblast cellel CCD-986skZ 24x17F v %, A|8E FTE=H=IZ 235
gt} Sampleg o8 ¥z A3 T 24h #jF & 500 xg/mLe] MITS
well B 2005 H7bstdoh. MTT Aleks A lste] 5A17F Bt 37COA] uljgFs}
11, DMSO (dimethylsulfoxid) S = g]s}e] formazang =ofll & 570 nm oA &
I 1=

=]

B s =574

o - BA

N
ok
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1-7. Human monocytic THP-1 M EZZFo|A] TNF-«, IL-8 44 AARE =A

Human monocytic THP-1 A =(1x10° cells/mL)= penicillin-streptomycin 100
units/mL3} 10% fetal bovine serum (FBS)o] &-#% RPMI 1640(GIBCO, Grand
Island, NY, USA)E A}-&3}e] 37C, 5% CO. H2-7]oj| A wjj k5t et

24 well plateo| 4] 1x10° cell/mLe] THP-1 celle 2447t sk 3, P. acnes=
100 pg/mL=z =2)sle] cytokine YA AZsta TAlo) AEE TEHEZ AHY
ATk 2447 B B A YD o HES AAST F5de

TNF- ¢ 8} IL-89F& ELISA wrwl oz HaFsigdot.

5E AYe 33 o4 wEos ofolHom, APARE 7+ Y2 ue} 3

oA £ ZFHA SD)E Folo AF4FE 95% (.09 A TAH 32 H
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B ol =
M o) L
= W ROT
L) —
—_ s ® I
< ™ o 5
= of @ & .
= W 8 W
il Mmooy e
3 N OZ
< HA_;O HA_;O o “mﬂ
it - WA T
o] 5 WX
'HO o 3
% GG
e o < El
t = =
z_l 0 _,._o S
T A g <
| S
) (N ® X S zn
s |3 9 o
s 8 wom = W
S |5 IH NPT
B | 5 R
S|8| H N
N g o, XN
me” Y u_.ulwmwa_i
e a2 T~ X pld
(IS = o X B
T2 A Y e T
b o 0
T oo o wjr

_67_

Collection @ jeju



2-1-2. Ajgoj 7 JAd ede 33t =4

i

AR o8 29e +8 0.11%2 AT, A4 29 satrue

Pl
=
A3k A3 ol L] of 5% HES FUY F AT AHeF o4l

=

o}
A oY 33 MHE F FaAES 1-dodecen-3-yne(12.5%), calarene(11.5%),

elemol(9.5%), a -cadinol(7.5%),  y -eudesmol(6.9%), « -eudesmol(5.0%), S
-elemene(5.0%)-& <1 4 g chTable 20).

% B
1-dodecen-3-yne ——
\\TOH
HO//\
o -Eudesmol 7 ~Eudesmol
OH
a -Cadinol B -Eudesmol

Figure 24. Major constitutes of the essential oil from N. aciculata
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Table 18. Chemical composition (%) of N. aciculata essential oil

RT(min) RI Constituents Peak area(%)
8.77 1046.0 1,8-cineol 0.2
9.74 1056.0 trans- ¢ -ocimene 0.4
10.27 1061.4 trans- § -ocimene 0.8
12.96 1089.3 linalool D 0.3
27.59 1315.5 a -terpinene 0.4
29.63 1348.7 @ -copaene 0.4
30.69 1366.0 B -elemene 5.0
31.49 1379.1 a —gurjunene 0.2
3173 1383.0 caryophyllene 2.4
32.89 1411.5 alloaromadendrene 0.7
33.62 1413.0 « -humulene 0.7
35.43 1440.4 B -selinene 4.8
36.15 1451.4 a -selinene 1.3
36.29 1453.6 @ —amorphene 0.8
36.92 1463.2 a -muurolene 0.9
37.46 1471.4 y —cadinene 1.8
37.83 1477.0 cis-calamenene 0.6
38.49 1487.2 ¢ -cadinene 4.2
38.72 1490.6 valencene 1.0
38.95 1494.1 calacorene 14
39.33 1499.8 y —amorphene 1.1
39.97 1507.0 elemol 9.5
41.27 15213 caryophyllene oxide 3.1
41.76 1526.7 (-)-globulol 0.8
41.98 1529.1 nerolidol 1.2
42.12 1530.6 veridiflorol 2.0
42.70 1537.1 ledol 11
43.29 1543.6 7 —gurjunene 0.5
43.43 1545.2 0 -selinene 0.7
44.03 1551.7 ledene 0.2
44.33 1556 7 —eudesmol 6.9
44.52 1557.1 B -guaiene 0.4
44.78 1560.0 calarene 11.5
44.94 1561.8 a -cubebene 1.8
45.05 1563.0 a —eudesmol 5.0
45.24 1565.1 a —cadinol 7.5
45.75 1570.8 ledene 0.9
46.08 1574.4 1-Dodecen-3-yne 12.5
total 95.0

Collection @ jeju
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2-1-3. Ajg o7 oAAd e de FdaF 24

}‘Hglo]]/]"l:l" Oﬂ@_]_}éﬂ g%g ot %/‘é %?—% —,/]OH .14 ]'XH‘EL?_]_ P. acnes, S.
epidermidis, M. furfur, 2 C. albicansg A48ttt AGo| bR oald gL

T

= erythromycin Bt £& JHEAL HFon, erythromycine] S+F&EHAS
Holx e C albicansd] WA T Zs Fad@AHS B 53 Fadds
7 S U AT B A G TFEAAE A gaa

< E ¢ HTable 19).

Table 19. Antimicrobial activity of the essential oil from N. aciculata

Drug-resistant NAE Erythromycin
) patterns of skin [nhibition MIC o
Strains Inhibition |MIC values
pathogens Zones values sones ()| (uLjmL)
(MIC; pg/mL) (mm) (uL/mL)
S. epidermidis i
Susceptible 11 0.16 21 < 0.125
CCARM 3709
. .| Erythromycin(>32)
S. epidermidis : |
Clindamycin(>16) 11 10.0 nd nd
CCARM 3710 1
Chloramphenicol(64)
S. epidermidis )
Tetracycline (>32) 10 40.0 19 < 0.125
CCARM 3711
P. acnes )
Susceptible 16 0.08 30 0.125
CCARM 0081
P. acnes . y
Clindamycin (64) 12 40.0 nd nd
CCARM 9009
P. acnes ) .
Clindamycin (64) 15 40.0 nd nd
CCARM 9010
M. furfur .
Susceptible nd - nd nd
KCCM 12679
C. albicans )
Susceptible 9 1.25 nd nd
KCCM 11282
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@ jeju



2& gy, BED, BydE

]

e 22

E3

|

o

)

o

&5

B A 7 Bel A

ST
X

el

ol

o
dﬂ

|

Aol

T
T

da-go] Holdt AR A2x MA A

- A
j —

B EEF
BApe] FAfel A3 HEF o

ahm AFel

S

ol dE A U

b=

o

=

=

il

_
o

—_

0

|

)
B

)

_
o

P. acnes CCARM 0081¢} S. epidermidis

Zds BEchTable 20).

W osie A7kA Ad o9, gED, gad, w5

A7 HEd, Y, AHUE Y4

)]

CCARM 3709 A

_71_

@ jeju



Table 20. Antibacterial activity of plants

Drug-resistant

Erythromycin 2l HHWE EEg
. pattern of skin
strains
pathogens
clear zones MIC values clear zones MIC values clear zones MIC values clear zones MIC values
(MIC;ug/mL)
(mm) (l/mL) (mm) (ge0/mL) (mm) (u0/mL) (mm) (0/mL)
S. epidermidis .
Susceptible 21 <0.125 13 1 17 0.125 17 0.125
CCARM 3709
. L. Erythromycin(>32)
S. epidermidis ] ;
CCARM 3710 Clindamycin(>16) nd nd 11 0.125 12 0.5 10 1
Chloramphenicol(64)
S. epidermidis .
Tetracycline(>32) 19 <0.125 9 1 12 0.5 9 1
CCARM 3711
P. acnes ’
Susceptible 30 0.125 16 0.25 18 0.25 17 0.25
CCARM 0081
P. acnes . .
Clindamycin(64) nd nd 9 1.25 11 0.625 12 0.25
CCARM 9009
P. acnes . .
Clindamycin(64) nd nd 18 0.25 24 0.06 24 0.25
CCARM 9010
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2-1-4. A g o7 oAl e de] itz &4

i

I

DPPH assayE o|-&3t M Yo|uF dA4d edeo 3itst #4448 43 2a&
Fig. 250 el Atk Agelus o4 2de v% oFFo=z DPPH radical
scavenging A2 Hgom, SCsp k< 215 ug/mLz AjGo|}F QA o 25
ug/mLel 2] gatal &S B Vit C. 6.25 ug/mLe] haksl A7 A8 R

2 9 6‘]— 6]—/\]—§]. 2 A % 1—.‘5 ;-]\% Q.o §—:_]- = 013}11;]_

0

> 100 ]
£ w0 1
€ B0 -
T 70 -
E 60 -
gn 5|:| =
H
B 40 -
("]
— 3[' -
i
= 20 -
= 4
E oo | .
0% o "y “:’ 0% P Ab
o 2 > e 4 D
& il x\‘f‘ﬁ' O W
il & &F

Figure 25. DPPH radical scavenging activity for essential oil from N.
aciculata. Data expressed as a percentage of control and are mean =+
SEM of triplicated experiments.
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B NO= NO §A & 4o 93 L-argininec 258 AAE= F7] A=
WS, AZEA, AZRAEA 2 ol T o7 7HA AETHA Aol BAs

2 sxo wet AlE 7 fA F43F FAEE shUl= st
AEZ B4 dog7|e 3t} NOE AaksteE NOSE= A Zuo] =A)s)e] calciumo)
1} calmoduline] ¢]Z=z <91 &Ejol constitutive NOS(CNOS)$} calciumel 1] <] &2 91
WA Z dHHIAAETE E438E =AY LPSeF 22 Alde dEar o8 7HA
cytokineel] 2J&] F=== FEjQd INOS FHejrl dth. LPS A2 & 2=
INOS= #2 <ol NOE AAsA =W old 43 Ax 542 AFEES, AlZ9
Eddo] 8 T4 T FoE TS ez 4HA U
dE 237 &4l NOH INOSE] wde] F7hdnta I A ud.

)
18

T

v

rl

v
ol

B AgoluT oAld ede P acnesst S. epidermidisel| 73 T AL Ko
P. acnesd o3 fEEE A5 oA 4L FHSIG FEEY SHo=
Human monocyte cell¢l THP-1 cell& AFg39th. THP-1oA] A= cytokines!
TNF-o o 1L-89] AAZdE A3 27 0125 ul/mLe] Ago] 7 id o
< A o Fig. 26014 Hol= ZAAH TNF-o o IL-87} 80% o] A== A
S g 4 ATk =3 Fig. 2704 Hole= A=A human fibroblaste cell(CCD
-986sk)¢} human keratinocyte cellel HaCaT M| EoA] AL Ho|x] fomga o
EF i fFEEE g5 2 S BY Ao Y PeKFig. 27).
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Figure 26. Inhibition of P. acnes-induced secretion of proinflammatory
cytokines, TNF-e¢ (A) and IL-8 (B) by of N. aciculata essential oil.
THP-1 cells were stimulated with or without P. acnes and the
supernatants were harvested for IL-8 or TNF- ¢ measurements after
48h. Data are expressed as mean =+ SEM. */X0.05vs.P.acnes alone.(+);
treatment of heat-killed P.acnes,(-); no treatment of heat-killed

P acnes.
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2-1-6. Ao} 4d 29 A
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Figure 27. Cytotoxicity of N. aciculata essential oil against THP-1
(A) and HaCaT (B) cells. THP-1 cells were cultured in 6-well plates
for 24 hr, followed by treatment with P. acnes (100 ug/mL) in the
presence of various concentrations (0.015, 0.03, 0.06, 0.125, 0.25
ul/mL) of NAE. HaCaT cells were cultured in 24-well plates for 24
hr in the presence of various concentrations (0.015, 0.03, 0.06, 0.13,
0.25 ul/mL) of NAE. The data represent the mean =+ SD of
triplicate experiments.
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2-2. TR

2-2-1. A

-
o
Am
o

A=y | TR

g% Abies koreana

bR A} 2 3}, Pinaceae
AFNI, 24, 03 Bus e AFYPoz T,
Fdolatm s Gk

o™ o4 FHe dvie] 7HA7L vis E¥LE Ho| V] Wi
| FACADR ol@ olFe] S AAH TR R W
statke Aol Ut
AURT Sais A2aEo JMANA Seletel AF

=5 T, At =aw JAE, AHFE G4k SA AT Al
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2-2-2. TR o MA 9] B

TAGE oA ede 3t

9] compoundsE

acetate(30.35%), Limonene(18.95%),

= 9ltHTable 21).

F%

I~
T

[e]
=

2 9h

Mo
1%
&

Table 21. Chemical composition of the essential oils from A. koreana

o

RT RI Components Peak area
4.885 908.0 tricyclene 0.78
5.348 919.2 a -pinene 8.10
5.723 928.2 camphene 7.39
6.714 952.2 £ -pinene 1.06
7.783 978.0 B -myrcene 0.87
8.405 993.1 0 -carene 0.87
9.546 1015.0 limonene 18.95
14.608 1103.4 limonene oxide 0.51
16.459 1132.5 Borneol 1.96
20.304 1193.0 2-norbornanol 1.28
24.524 1259.4 bornyl acetate 30.35
31.448 1371.0 isolongifolene 0.74
35.987 1440.9 y —-selinene 2.21
36.296 1445.4 0 -selinene 1.12
37.453 1462.6 alloaromadendrene 2.45
37.998 1470.6 7-epi- « -selinene 0.62
38.747 1481.7 1- 8 -bisabolene 0.89
41.865 1535.3 caryophyllene oxide 1.39
45.368 1601.5 a —elemene 3.51
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Figure 28. Major constitutes of the essential oil from A. koreana
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Zt ABAA dojH AREY oA 2Yde GCMSE o 38t A48 BA3 &
oAl e &4 F ITEAHS gotruA Y. B dAFMe AR,
U, v, ReuE, AR, A"V, AVIEVE, EE, W d
Ad odS =g dlgez &zl P acnesst S epidermidis, <t &Y A
clindamycinel] WAlS ztx Q= P acnes CCARM9009, P. acnes CCARM9010¢}
erythromycin, clindamycin, chloramphenicole] WAS ztar Q= S epidermidis
CCARM 3710, tetracycline] W48 Hol= S epidermidis CCARM 37119 WjA o
TE AMgste] A8t a8 ds Hole dald Y-S dotRaA st

WadTFEo 3t 2AE 8
o &7 9o g4 &4 I eAdS HS =9 F F e Aot

TAREE AT Jeong F0 M FEBAol LEATE Jeong Fol &
TR oslAd A& Staphylococcus aureus , Escherichia coli, Peudomonas
aeruginosa, methicillin-susceptible S. aureus, methicillin-resistance S. aureus, S.
epidermidis, S. haemolyticus, S. simulans, Shigella flexneriol &S zt= Ao
2 g8, B dFdae o= A" ngEz g#Ex P oacnes ¢ S
epidermidisol) ™3 FEAL Iyt &3 ZAI} P acness} S epidermidis
o sl FTEHdES RA¥T ofyet FAA WA FF<L P acnes CCARM 9009,
9010, S. epidermidis CCARM 3710, 3711\ A& 73 shd&Ad-S B YrHTable 22).
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Table 22. Antimicrobial activity of the essential oils from A. koreana

Drug-resistant
Inhibition zones (mm)

. patterns of skin MIC values
Strains
pathogens (ul/mL)
(MIC; pg/mL) 3.3ul [ disc | 6.6l /disc
S. epidermidis )
Susceptible 8 13 0.625

CCARM 3709

Erythromycin (>32),
Clindamycin (>16), 11 15 0.312
Chloramphenicol (64)

S. epidermidis
CCARM 3710

S. epidermidis

Tetracycline (>32) 10 13 5.000
CCARM 3711
P. acnes |
Susceptible 15 18 0.312
CCARM 0081
P. acnes . 4
Clindamycin (64) 18 22 0.312
CCARM 9009
P. acnes . '
Clindamycin (64) 18 19 0.625
CCARM 9010

Determination of the inhibitory effect of AKE on test bacteria was done by the agar diffusion
method.Skin pathogens were grown at 37 ° C for 24 h or 48 hr (for Propionibacteriumsp.)in each
media. Culture suspensions were adjusted by comparing against 4 McFarland. The wells (& 7.0 mm)
were made and the essential oil, diluted in ethanol to the test concentration, was added to wells (20
«D. The same volume of ethanol (20 x1) was used as a control. For determination of MIC,

microdilution broth susceptibility assay was used.
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TAUEIL ZE 5% BF B AEL FAs] P8 TAUT 4AE 2

1l =
o] FQ8 AE<l bornyl actate, camphene, limonene, «-pineneol] T3t aFEA
ZAst9tt. 2 A7} table 2394} o] P. acnes®} S. epidermidiso| A -3+ 3k
T &4& EYen 53] camphenez} limonened WA #FolM= 53 g0 &

e Bt AR oAl @ el FAEQl bornyl actate, camphene, limonene,

o -pineneo| 43+ IJHFGAS zt AT £ ST

fr

[e]
A<

tob

Table 23. MIC values of A. koreana essential oil’s the major components

Drug-resistant MIC values
. pattern of skin (pl /mL)
strains
pathogens Bornyl . .
(MIC;ug/mL) | . Camphene | Limonen a -pinene
S. epidermidis
P Susceptible €0.300 0.5 0.5 0.5
CCARM 3709
— Erythromycin(>32)
- CE Clindamycin(>16) 0.300 >4.00 >4.00 1.00
CCARM 3710 i
Chloramphenicol(64)
S. epidermidis
A Tetracycline(>32) >10.00 10.00 10.00 4.00
CCARM 3711
P. acnes
Susceptible 5.00 <0.156 <0.625 0.500
CCARM 0081
P. acnes
Clindamycin(64) 20.00 >20.00 >20.00 10.00
CCARM 9009
P. acnes
Clindamycin(64) 20.00 <0.156 <0.625 0.125
CCARM 9010

Skin pathogens were grown at 37°C for 24 hr or 48 hr(for P. acnes sp.) in each media. Culture

suspension were adjusted by comparing against 0.5 MacFarland standard. For determination of MIC,

the microdilution broth susceptibility assay was used.
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=

H B U oAl oo HES B3 Ay oAl @
e BAMsg, FaeAHdEe=z  nerolidol(26.93%),

cinnamate(8.54

i

e

%),
A eHTable 24).

de] oF 92%, 32%F°] 55}
£ —caryophyllene(13.24%),

o -humulene(8.48%), geranyl acetate(7.82%),

a -farnesene(6.20%)

Table 24. Chemical composition (%) of L. erythrocarpa essential oil

RT (min) RI Constituents Peak area (%)
5.103 917.6 a -pinene 3.48
5.472 926.7 camphene 1.99
6.497 952.0 B -pinene 1.01
7.543 971.7 camphene 0.19
7.824 984.7 a -phellandrene 0.13
8.601 1002.7 cymene 0.28
8.854 1007.2 B -phellandrene 0.42
9.042 1010.5 limonene 0.34
9.846 1024.7 Cis- B -ocimene 0.42
10.375 1034.0 trans- B -ocimene 0.45
13.063 1081.5 A -linalool 0.72
23.865 1254.3 bornyl acetate 2.53
27.999 1320.2 « -terpinene 0.22
28.878 1334.6 methyl cinnamate 8.54
29.781 1349.3 a -copaene 0.68
30.625 1363.1 geranyl acetate 7.82
30.801 1365.9 G -elemene 0.34
31.941 1384.5 B -Caryophyllene 13.24
32.591 1395.1 Germacrene D 0.18
33.533 1409.8 @ -guaiene 0.17
33.803 1413.9 « -humulene 8.48
34.161 14194 Alloaromadendrene 0.20
35.384 1438.1 Germacrene D 1.43
36.321 1452.4 a -selinene 0.61
37.775 1474.5 a -farnesene 6.20
38.656 1488.0 ¢ -cadinene 1.18
41.416 1534.8 caryophyllene oxide 1.53
42.275 1550.0 nerolidol 26.93
44.870 1595.7 & -cadinene 0.90
45.013 1598.3 aromandendrene 0.54
45.300 1605.6 a -cadinol 0.70
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Nerolidol « -Humulene
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Cinnamate

S

Geranyl acetate

CHj

B -Caryophyllene

a -farnesene

Figure 29. Major constitutes of the essential oil from L. erythrocarpa
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H 2R ga4d 998 P acnesst S epidermidiso| 4 MIC ZFo] 0.15 ul/mLe]

o, clindamycin WA @< P. acnesel] s = MIC Zko| 0.31
u/mL2 o}F 3 g &4& Btk HEUF QA4 ede AT IR
R M fururst F%ol9] dFor 74 5 A7l d45& o

o 7= C albicanse] Wi E & gdd4-S B HTable 25).

jute

Table 25. Antimicrobial activity of the essential oil from L. erythrocarpa

Drug-resistant patterns o
Inhibition MIC values

Strains of skin pathogens (MIC;
P g zones (mm) (uL/mL)
ug/mL)
S. epidermidis .
Susceptible 1.5 0.15

CCARM 3709

Erythromycin (>32),
Clindamycin (>16), 14 2.5
Chloramphenicol (64)

S. epidermidis
CCARM 3710

S. epidermidis

Tetracycline (>32) 1.2 20
CCARM 3711
P. acnes CCARM ,
Susceptible 1.6 0.15
0081
P. acnes CCARM , ,
Clindamycin (64) 1.6 0.15
9009
P. acnes CCARM , ,
Clindamycin (64) 1.5 0.3
9010
M. furfur KCCM
- 1.1 5.0
12679
C. albicans KCCM
- 2.0 5.0
11282
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GCMSE EX43% A7 odl4d U9 of
o2 dl-limonene(30.1%), ¢ -3-carene(15.37%), « -pinene(11.5%), ¢ -cardinene
6.87%)% AT 4 JJquHTable 26). HA®H oJAd 22U FHHYEE]
monoterpene, sesquiterpene, diterpene, others d] 7}&A| & 1} o= (Table 27), H]
ZPE o Ald e de] FAHAHE F 63.7%7F monoterpeneR A2 AT 4 AT

O F F9 A48 d-limoneneo] 30.1%= A5t YR TH

Table 26. The chemical class distribution of the essential oil components of 7.

nucitera
Compound class Area (%) Number of compounds
Monoterpenes 63.7 10
Sesquiterpenes BRIl | 17
Diterpenes 1.02 1
Others 0.38 4
_ 88 -
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Table 27. Chemical composition (%) of T. nucifera essential oils

Retention Constituent Peak area (%)
Time (min)

3.371 « -Pinene 11.50
3.498 Camphene 1.24
4.143 cis-Ocimene 0.70
5.014 B -Myrcene 1.61
5.663 0 -3-Carene 15.37
6.394 dlI-Limonene 30.10
6.823 £ -Phellandrene 0.12
7.543 a -Terpinolene 2.42
8.125 1-Octyne 0.12
9.268 a -Terpineol 0.14
10.132 4-Chlorocctylacetate 0.10
10.823 4-Methyl-bicyclo[3.2.1]Joct-3-en-2-one  0.15
11.778 o -Terpinene 0.48
11.920 a -Cubebene 0.28
12.403 Valencene 0.15
12.754 trans-caryophyllene 2.22
12.875 B -Cubebene 0.75
12.974 y -Elemene 0.27
13.16 « -Humulene 1.79
13.456 B -Farnesene 3.22
13.55 Germacrene D 3.89
13.643 B -Cubebene 1.19
13.719 Germacrene B ix 1|
13.796 a -Muurolene 1.10
13.906 a -amorphene 0.47
14.158 0 -Cardinene 6.87
14.367 y ~Elemene 0.36
15.365 « -Copaene 3.09
15.859 a -Bisabolol 3.62
16.210 (E)-Farnesol 0.32
21.398 Ferruginol 1.02
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Figure 30. Major constitutes of the essential oil from 7. nucifera
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2-4-3. WA o dld o] &4

H 2R o dld 2 de AEE &
S. epidermidis®l IFHHAHL Bgom MIC z& ztzt 20.0 wl/mL, 20.0 pl/mL, 5.0
pl/mL o FAe vy wdl M furfursy C albicanse)| tsiA = 2.5 pl/mLz}
10.0 pi/mLe] MIC 3+& zZHe Ao g Hol HAUE odd QAx 73 g Aol
NS #Ols 4= 9duHTable 28). 3l P acnesd) add&AHL Holmg P

v mAE 2 43 A P acnes, P. granulosum,

Table 28. Antimicrobial activity of the essential oils from 7. nucifera

Skin pathogens Inhibition zones (mm) MIC values (ul/mL)
Propionibacterium acnes 9 20
Propionibacterium granulosum 9 20
Malassezia furfur 2 2.3
Staphylococcus epidermidis 12 b
Candida albicans 11 10
9y -
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BEUE il 2de £8 0.24%2 2& 4 YA A U oF 86%<
RS gttt ReUR dJAd Yo Fa HES eucalyptol21.8%),

sabinene(5.3%), « -terpinenyl acetate(4.9%)g #2159 tH(Table 29).

Table 29. Identified components in the essential oil of I religiosum

RT RI Constituent Peak area (%)
2.142 782.7 toluene 1.15
5.293 916.8 a -pinene 1.77
6.720 950.7 sabinene 5.33
T 975.9 S -myrcene 0.64
8.692 997.7 « -terpinene 1.25
9.284 1008.6 eucalyptol 21.78
9.369 1010.1 limonene 1.10
10.895 1036.6 y -terpinene 1.95
12.493 1064.3 a -terpinolene 0.57
13.455 1081.0 8 -linalool 2.56
17.307 1143.3 terpene-4-ol 1.90
18.134 1156.2 a -terpineol 1.02
23.703 1243.7 safrol 2.72
28.170 1314.5 eugenol 0.80
28.446 1318.9 « ~terpinenyl acetate 4.87
30.121 1345.9 a -copaene 0.54
32.247 1380.2 £ —-caryophyllene 1.7%
35.800 1433.6 germacrene D /2
36.819 1448.3 bicyclogermacrene 0.52
38.104 1466.9 a —amorphene 0.76
39.199 1482.7 0 -cadinene 2.21
42.547 1542.7 diethyl phthalate 1.29
43.336 1558.3 methoxyeugenol® 0.53
45.198 1595.2 ¢ -muurolol 1.76
45.638 1605.9 « —cadinol 2.16
48.387 1687.4 methoxyeugenol® 1.13
51.560 1813.0 methoxyeugenol® 2.69
54.226 1936.3 isopimaradiene 3.23
54.948 1972.9 kaurene 4.54
— 93 —
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Eucalyptol Sabinene

a -Terpinenyl acetate

Figure 31. Major constitutes of the essential oil from [ religiosum
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2-5-3. BT oldld o] kst &

o

DPPH assayE o]&std Zoubs odld 9ol gitsl @48 545 27 Fig
32e el AT SCso Fhol 15 ug/mLz =2 gtsl @48 EYth EeuF
Ald edd =& kst FHLe EeUR Al Yo Fa AEY
eucalyptol, sabinene, « -terpinenyl acetate, kaurene, isopimaradiene, safrol, g
-linaloolel] 93 Aoz ddEm, FadEEo] I EAFLR AUA FHE B
ol Aoz AJAZHFg. 32).

11 I I

control  0.625ug/mL 1.25ug/mL  2.5ug/mL Sug/mlL 10ug/mL

100 ~

o o=l O D
[ o N o N e

DPPH radical scavenging activity(3)
= =] [#5] =Y Ln
() L) (=) () ] [ ]

Figure 32. DPPH radical scavenging activity for essential oil from I
religiosum
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2-5-4. B0t 29e] elastase oA &4

4
2
2
il

RouUE oAl e de] elastase oA &S FAS AT 2.5 ug/mLef A
50%<¢] elastaseE A= AL B 4 99, G 3 2.88 ug/mLz el

21 tHFig. 33).

100 .|
ap -
aé BD -
T
-] ED 4
g
= 50 -
=
E 40
2 30
8 20
ek
10 4
0 | i W — 5 e il N e

control 1.25ug/mL 2.5ug/mL Sug/mL 10ug/mL

Figure 33. Elastase inhibition activity for essential oil from [ religiosum
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2-5-5. BEUE o 4ld 99e] AT =4

DPPH radical scavenging &A@} elastase inhibition &A1& Hol= B&UE oAl
A ede AlxsAde Z3E Figo 34o VRl itk Human normal fibroblast cellz}
human Keratinocyte cello] th3t MEZEAL <13 Az 100 ug/mL7tz] A =4
< HolA skt

120 q
100
= 50
pi
-
=
E &0
]
=
8 ap
20
0
control IAE125 IAE 25 IAE S0 IAE 100
120
100 -
= B0 -
pi
-
=
3 60
= ‘
=
8 104
20 1
3 1 = ’ 1] L e el
control IAE125 IAE 25 IAE 50 IAE 100

Figure 34. Cell viabilities of (A) human normal fibroblast
and (B) human Kkeratinocyte cell HaCaT treat with I
religiosunIAE)
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2-6-2. AT oAE L9 315 A

A A & 06%2 ofAAd 2do] FEHUL 24 TR AES FUT
gk AR g Ad ool AR o=z kaurene(17.20%), elemol(10.88%), v
-eudesmol(9.41%), sabinene(8.86%), « -eudesmol(5.26%), (£ -eudesmol(5.13%)& &<l
& 4 A thTable 30).

Table 30. Chemical composition of the essential oils from C.japonica

RT RI Components Peak aeras
5.321 918.7 « -pinene 3.48
5.662 926.9 caphene 0.50
6.792 954.3 sabinene 8.86
7.805 978.8 [ -myrcene 1.17
8.422 993.8 0 -3-carene 1.73
8.703 1000.4 a -terpinene 0.97
9.315 18] i limonene 1.22
10.907 1039.0 y —terpinene 1.92
12.504 1067.0 a -terpinolene 1.13
17.412 1147.6 terpene-4-ol 4.10
32.754 1392.4 widdrene 2.56
35.767 1437.5 Germacrene D 1.48
36.770 1452.3 B -himachalene 0.66
37.508 1463.2 a -muurolene 0.52
39.237 1488.7 0 -cadinene SR1
40.978 1518.3 elemol 10.88
42.713 1550.9 a —cedrol 0.99
43.925 1573.7 10-epi- y -eudesmol  0.93
44.900 1592.0 y —eudesmol 9.41
45.319 1599.9 S —eudesmol 5.13
45.589 1607.8 a —eudesmol 5.26
45.754 1612.8 a -cadinol 2.20
45.941 1618.3 lendene 3.80
55.047 1978.3 kaurene 17.20
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Kaurene Elemol

y ~-Eudesmol £ -Eudesmol

o -Eudesmol Sabinene

Figure 35. Major constitutes of the essential oil from C. japonica
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2-6-3. AT oA oL I FA

AR dAE ede B AFolA AMEE dAAE 2 T UMY 2 dEEAEES
Baom FA ez e dAdd od F FEEAgol =2 AL
peppermint oil Hotlx & AL HcKTable 31). £3)
epidermidis CCARM 37107} P. acnes CCARM 9009 A& =& GJFd A4S Ho] o]
T AEE ABAY oW Ao AVIE F2AEQ YA TFd o8 fidd o=
& AR £2 ABAZ Aol 7HeE FeE AAZITH

Table 31. Antimicrobial activity of the essential oils from C. japonica

Drug resistance Inhibition zones (mm)

Sbrains patterns of skin MIC values
(IGIMOBENS |33 yucisk | 66 wvaisk | (M)
S. epidermidis SuscAmLid g ] ol

SK4

Erythromycin (>32),
Clindamycin (>16), 8 9 0.156
Chloramphenicol (64)

S. epidermidis
SK 9

S. epidermidis

K19 Tetracycline (>32) 8 9 10.00
P. acnes .

ATCC 3314 Susceptible 12 13 0.156
P. acnes . .

SKA 4 Clindamycin (64) 12 19 0.625
P. acnes . :

SKA 7 Clindamycin (64) 11 13 0.312
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A7NBUE HME 9YLS GCMS EA3 A7} oAld U A2 oF 93%, 10

29 38 HES BEAMEY FoAESR B-pinene(66.07%), o -pinene(24.68%)

Table 32. Chemical composition (%) of P. japonicum essential oil

RT (min) RI Constituents Peak area (%)
5.158 919.0 o -Pinene 24.68
5.477 926.8 Camphene 0.29
6.651 955.7 £ -Pinene 66.07
8.606 1002.7 Cymene 0.44
9.047 1010.5 Limonene 0.38
16.968 1145.2 Terpene-4-ol 0.08
23.865 1254.3 Bornyl acetate 0.09
29.781 1349.4 a -Copaene 0.13
30.795 1366.0 B -Elemene 0.30
31.853 1383.3 B -Caryophyllene 0.19
a -Pinene #-Pinene

Figure 36. Major constitutes of the essential oil from P. japonicum.
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3] S epidermidisMIC: 0.13 ul/mL) o] tisf 3+
&Aool 4 stYen, ol S epidermidis WAAHF S epidermidis CCARM
3710, 37110 M E =2 FTEAHE EHYct MIC 2.5 ul/mL, 5.0 pl/mL).

Table 3394l Hol= AX™H S epidermidis % P. acnes, M. furfur, C.

albicansel] A= o} 953 gFFTAAL Bt

Table 33. Antimicrobial activity of the essential oil from P. japonicum (PJE)

Strai Drug-resistant patterns of skin| Inhibition zones MIC values
rains
pathogens (MIC; ug/mL) (mm) (uL/mL)
S. epidermidis ,
Susceptible 1.4 0.13

CCARM 3709

Erythromycin (>32),
Clindamycin (>16), 1.5 2.50
Chloramphenicol (64)

S. epidermidis
CCARM 3710

S. epidermidis

Tetracycline (>32) 1.2 5.00
CCARM 3711
P acnes [
Susceptible 1.6 0.63
CCARM 0081
P acnes : 1
Clindamycin (64) 1.3 1.25
CCARM 9009
P acnes : ]
Clindamycin (64) 1.8 2.50
CCARM 9010
M furfur
- 1.1 5.00
KCCM 12679
C. albi
albicans n 19 195
KCCM 11282
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gt 4+ Ut BAE 93%¢] AE S Dehydroelsholtzia ketone(82.46%), elsholtzia

A tHTable 34).
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Table 34. Chemical composition (%) of E. splendens essential oils

Retention Time Peak area
Constituent

(min) (%)
4.122 B -Myrcene 0.16
9.639 Elsholtzia  ketone 5.96
9.804 1-methyl-2(1H)-pyridinone 2.45
11.713 Dehydroelsholtzia  ketone 82.46
12.406 a -Bourbonene 0.27
12.810 trans-Caryophyllene 0.60
13.204 a -Humulene 1.18
13.797 (E)-trans-bergamota-2,12-dien-14-ol ~ 0.13
15.365 (E)-Farnesene 0.16

Dehydroelsholtzia ketone Elsholtzia ketone

Figure 37. Major constitutes of the essential oil from E. splendens
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Figure 38. E. splendens inhibited P. acnes-induced secretion of proinflammatory

cytokines such as TNF-« (A) and IL-8 (B)
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2-9-2. Wz o AMA 29 B 24

Mg oA oo oF 9B%e AHEL E4 FHPn FLAHEL
p-cymene-3-01(50.41%), p-cymene-2-0l(24.06%), cymene(19.04%)S 3153t A&
SS9 FQ B2 Table 359 VRN TH

Table 35. Chemical composition (%) of T. quinquecostatus essential oil (TEO)

RT (min)  RI Constituent Peak area (%)
5.271 917.7 « -pinene 0.14
5.640 926.7 camphene 0.62
7.745 977.7 B -myrcene 0.13
8.934 1004.7 cymene 19.04
A ) 1010.7 limonene 0.48
10.852 1038.3 y -terpinene 0.45
13.352 1082.1 £ -linalool 1.73
18.090 1158.5 « —terpineol® 0.36
18.316 1162.1 « —terpineol® 0.60
25.918 1281.2 p-cymen-3ol 90.41
26.270 1286.7 p-cymen-20l 24.06
32.197 1383.3 B —-caryophyllene 0.21
41.805 1534.3 caryophyllene oxide 0.46
48.486 1694.3 ascabin 0.13
HO
HO

p—-Cymene-3-ol p—Cymene-2-ol
Cymene

Figure 40. Major constitutes of the essential oil from 7. quinquecostatus
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AsE  FASAAA dWFRe=zE T}
Propionibacterium spp.2.2 P. acnes, P. avidum, P. granulosum |7}A]7}
% P. acness} P. granulosume] thst W] 3F oAl o] g
7} Table 3604 Ve AA™ P acness}y P. granulosumel| A 733t b
gdem MIC gko] 04 p/mLez =& 3aEAS HIoh
Table 36. Antibacterial activity of TEO against P. acnes and P. granulosum by
20 ®

Clear zone (mm)
35

disk diffusion method
10 15
30

30

30

24P

Skin Pathogens
20
Discs containing 2 ug/disk of erythromycin inhibited bacterial growth resembling to

P. acnes

P. granulosum

10 ul/disk of TEO.
* Amount of compounds (ul/disk).
> P < 0.05, diameter of filter disk is 10 mm
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P. acnesol| 7+dt @ /dE& Hol= WEF JdAld ode gd 244 FHS 4
8] Human keratinocyte cellel HaCaTZ Al&stith. Alge] ZHAEAH A EQY
HaCaTell P. acnesg2 |5& FEste] AAlsEe G54 Alo]E7FQIQ L-84] A AJok
< =Asdt. P acnes’t el ® HaCaT celloll theksdt w=o wWajd a4 9
S A YT BE JE=Hoz IL-89 o] AAhdE AL E £ ohFig. 4D).
kel ME =4S HolAwk 10% W2 1 gro] vtolFig. 42) o|F H=F ##
g, 45 A8 AREo] 7hsstgE A AZIH

1.

8 ©) 3125 625 125
gl pgml. pgml

AT

=R &2 28 8R

IL-8 Concentration (%)

Figure 41. Dose-dependent effect of TEO treatment on P
acnes-induced IL-8 release. HaCaT cells were incubated with or
without P. acnes for 48h and the supernatants were harvested for
IL-8 measurements. IL-8 assays were performed protocols of
BioSource (Camarillo,CA). Data are expressed as mean =+ SEM.
*0.05 vs . P.acnes alone. (+) ; treatment with P.acnes, (-) ;no
treatment with P.acnes.
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Figure 42. Cytotoxicity of TEO against human cell lines. HaCaT (A)
and human dermal fibroblast (B) cells were cultured in Dulbecco’s
modified Eagle’ s medium containing 10% fetal bovine serum
(GIBCO Inc., Grand Island, NY) and 1% penicillin-streptomycin at
37° C in a humidified 95% air/5% COZ2 atmosphere.
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Table 37. Summary of major chemical constituents of plants essential oils

A& FadE
Bornyl acetate(30.35%), Limonene(18.95%),
Tt .
« -pinene(8.10%), camphene(7.39%)
nerolidol(26.93%), A -caryophyllene(13.24%),
H| E )} cinnamate(8.54%), a -humulene(8.48%), geranyl
acetate(7.82%), « -farnesene(6.20%)
o] A dl-limonene(30.10%), & -3-carene(15.37%),
o -pinene(11.50%), ¢ -cardinene(6.87%)
A eucalyptol(21.8%), sabinene(5.3%),
EEUFE .
o« -terpinenyl acetate(4.9%)
kaurene(17.20%),  elemol(10.88%), y —eudesmol(9.41%),
A

sabinene(8.86%), « -eudesmol(5.26%), A -eudesmol(5.13%),

REREE

1-dodecen-3-yne(12.5%), elemol(9.5%), o -cadinol(7.5%),
y —eudesmol(6.9%), a -eudesmol(5.0%), £ -elemene(5.0%)

A7 EVE £ -pinene(66.07%), « -pinene(24.68%)
Z3Fe dehydroelsholtzia ketone(82.46%), elsholtzia ketone(5.96%)
] o —cymen-301(50.41%), p -cymen-201(24.06%),

cymene(19.04%)
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