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Abstract: In this study, we evaluated anti-oxidation, whitening and anti-inflammatory effects of Ardisia crenata for use as
the cosmeceuticals. Ardisia crenata extract (70% MeOH) showed a significant free-radical scavenging effect (up to 90% over
at the concentration of 0.01 %) against DPPH radical generation and showed a significant inhibitory effect (up to 50% over
at the concentration of 0.05 %6) on melanin synthesis in B16 meanoma cells. We separated 5 fractions from Ardisia crenata
extract (70% MeOH) by MPLC. The 3rd, 4th, and 5th fractions showed the anti-oxidation (DPPH radical scavenging activity
and supressive effect on Mn-SOD), whitening (inhibitory effect on melanin synthesis) and anti-inflammatory (supressive
effects on IL-1¢a, IL-6, COX-2 and total NO synthesis) effects.
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2. Tz 2 2y

2.1. &Y M2 & 7171

B A3 A3 wigZe 2006\ 6€ AFdA 7
o] ARESIHTE A AMEE AYoEE 11-di-
phenyl-2-picryl-hydrazyl (DPPH), L-tyrosine, tyrosinase
(from mushroom), potassium phosphate (mono-basic,
di-basic), 3-(45-dimethyl-2-thiazolyl)-2,5-diphenyl-te-
trazolium bromide (MTT), Dulbecco’s modified Eagle’s
medium (DMEM), fetal bovine serum (FBS), trypsin-
EDTA solution, dimethyl sulfoxide (DMSQO), HO; (hy-
drogen peroxide), nutrient mixture F-12 Ham (HAM'S/
F-12), phosphate buffered saline (PBS) solution<
Sigmar}e] A|¥E, human IL-lo. ELISA kit, human
IL-6 ELISA kit EndogenAte]l AF<&, COX-2 ELISA
kit, total NO (nitric oxide) ELISA kit, Mn-SOD ELISA
kit= Assay DesignsAtel #AF2, MPLCY] AZrtE2H
o] ARE3F Silica gel 60 (230~400 mesh) MerckA+¢]
AES, &= dii3teta FisherAle]l AES ARSI
Human dermal fibroblast® W) MTTARIA, BI6-F10
melanoma AEE ATCCAlA Eokitol ALt 28
o] ALg3t 7]1712% aspirator (EYELA), evaporator
(EYELA, BUCHI), MPLC (BUCHI), ELISA reader
(Molecular Devices, USA)E AH&-3t5Th.

2.2 & 4 28

Wk 110 g€ 3 L9 70% Hehgo 27402 220
A dFAF¢ FE3HT.

2202 of }X(Whatman)® aspirator (EYELA)E A}
4351} A ¥, evaporator (EYELA, BUCHDE o438
o &gt 5 FEEL freeze diyer (EYELAVE
Agate] Eutg whso] B #3IHTh

0% Hee F22 4 g& fAge 20 mLo £3A121
% gyringe filter (Sartorius)E AMgsle] oZE F
silica~gel (230 ~ 400 mesh, Merck)® MPLCE AH&3}
o FZolEa#ye Agsidtt AP ethylacetate,
ethylacetate$} methyl alcohol &£ : 1), methyl
alcohole] Aoz ANAA 579 oz 3ttt

2.3. HE 4

Human dermal fibroblast® =W MTTAMIA T4}
o DMEM¥ HAM'S/F-12 mediaZ 3 : 19 H[ &2 &4
31 FBSE 10% w=& 3t #idstas 3-(45-
Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide
(MTT) £%L Mosmann #H[8]& #ysld HASA
t}. Human dermal fibroblastE 12 well plate®] &334

O33g s, A 327 Al 4 =, 2006

24 h W% F NFEE Asln 8 h W 1 F 7
9 AzF 50 mg/mL =] MTTE wigde] 10%71 =
E2 A3 F 4 h WgET AL ¥gl DMSO
2 200 mLA ¥ 15 min A4 ¥WA3 & ELISA
readerZ o}-&3t4 560 nmolA EFEE SH3A

2.4.1. DPPH 2icizt 2H &0 M3

a3} 84L& DPPHE ©)&3t9 A9 gz 4A
E9E 243 BloisE[91E WIs AASARR. %6
well plated] 02 mM DPPH =gtg &3} sxg= 3
g TH AREE T H294 30 min §H
ELISA readerZ o]&3dto] 520 nmolA F3=& &4
% radical 2A&(%)& AtsA

o Jop ot

2.4.2. Mn-SOD 4M ofd =2 AH

DMEM3#} HAM'S/F-12 media® 3 : 19 &2 =4
31 FBSE 10% sx9 wddelX human dermal
fibroblast (MTTADE %3ttt Fibroblast®: 12 well
plates] £% & F 24 h #{gath 2 F 2 x 107 M9
H:0:Z2 N. controlE A& BE welldl A3l 8 h
Z uigAe e #FH sampled st 48 h wg
st A5 dEe FHstd WYy FoE fF2 €@ Mn-
SODE ELISA kit (Assay DesignsAh 2 A 2ksiv},

2.5 oY ot

2.5.1. M=Ed d2id MY oA Z3 A

BI6-F10 melanoma A¥E 10% FBS’t &€
DMEM2.Z 6 welle]l M5 2 x 10! cells/well®) 552
Z} welloll 2 mLA H74sa 5% CO, 37C =713}kl A
24 h wigstde. g & WX E AAsk2 10% FBS,
0.2 mM theophyllineo] 3#¥ DMEMOoZ nASH %
g A% ABE 77 #Hobsln U, 5% COy, 37T £
Astol| A A7 ok 80% o 2 W7A] wiFsAct. Hi
% & xS AAF S PBSE AAHE gypsine =
Aelste] AE pellets FFstAT 3R pellets 15
mL eppendorf tube® &7 5000 mmeZ 10 min ¥4
2alg & A5 de AAGAY A5 o] AAE pellet
S 60C e M 24 h AZAZ ¥ 1 N NaOHE #
7bsted A ZW e melaning SAAHY. €319 melanin
S PBSE A9 3|4 ELISA readerE o|£3}4 490
nmmell A FZEE 243 F melanin B AHE(%)S

AlZFa At
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Figure 1. Cytotoxicity of 70% MeOH extract from Ardisia
crenata.

2.6.1. IL-1Ta A4 X Fot Ay

DMEM™ HAM'S/F-12 mediaZ 3 : 19 v &3 34
3l FBSE 10% %9 wgHAolA human dermal
fibroblast MTTAHE v ¥8titl. FibroblastE 12 well
plated] ¥5 & % 24 h wlddh 2 F 2 x 107" MY
Hx0;E N. control& #A¢j3 BE Well°ﬂ Aglgtet, 8 h
T ool 28 5 sample® H2lste] 48 h Wik
Atk o] F uid 4TS FHolo] wlgd Fog fg
# IL-1aE ELISA kit (ENDOGENAhHE A eksic),

2.6.2. IL-6 MM oAx| =1 Ay

DMEM3} HAM'S/F-12 mediaZ® 3 : 19 HJ &=
I FBSE 10% F=¢ HidAolA human dermal
fibroblast (MTTAHZE ujeks}¥it}. FibroblastE 12 well
plate] £5* 3 & 24 h w3k 2 T 2 x 10 M9
H:0:2 N. controlE A)E RE welll Agst}. 8 h
F ouftdE 2% S50 samples M3l 48 h )
;}“‘4 o] & MY dede A Y Foz g

H [IL-6& ELISA kit (ENDOGENAHZ A3}

245

2.6.3. COX-1I MM oAx| F3} A

DMEM¥ HAM'S/F-12 mediaZ 3 : 19 v &2 %4
37 FBSE 10% ==9 wjfHAel A human dermal
fibroblast (MTTARE #4359 th FibroblastE 12 well
plated] £F & % 24 h wWj¥Fch 2 F 2 x 10 M
Hx0:& N. controlE A28 28 wello] Azglslth 8 h
T ofgde w g5 sampled Ast 48 h HlF
stk o] F wig A5 Ne Hilo) Y For fe=

el EF

daz A 54 251
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Figure 2. Cytotoxicity of MPLC fractions from Ardisia
crenata.

COX-I% ELISA kit (Assay DesignsAh# A %3tc),

2.6.4. Total NO (Nitric Oxide) "ct'éi M Bt Ay

DMEM¥ HAM'S/F-12 mediag 3 : 19 H|&Z %4
311 FBSE 10% %9 widdorx human dermal
fibroblast (MTTAHE =i %stach. Fibroblast 12 well
plated] 3 3 ¥ 24 h Wyl 2 & 2 x 104 M9
HO3:E N. controlg A|&3 ZE welle] A2, 8 h
T ook de WE M sampled A Ehe] 48 h Wik
et o] F ool ATAe 3l wigd FoE FEd
total NOE ELISA kit (Assay Designs AhZ 3 gshcl

3. & 3 nF

3.1. M= A
0% F&58& 000025 0.005% F&lA 80 ~ 90%<]
AE BEES ‘%E}‘ﬂ i, 02%9 FRoME AE F4
2 =3 7;3-4——5 YR S ek (Figure 1).
*a‘f‘ﬂ‘& BE x4 0% AX 4EE
22 0001% ol FZollA 80%
o] AE AE&S YIS Figure 2).

3.2.1. DPPH 2|zt 44 &3}

0% #&2& A8e B =%oA 78 DPPH &
Z A adE Jepdch 0005%9 FolA 60%,
001% °]4d¢) ¥=oA 9% DPPH #vz &4 &3}
& YeRtHFigure 3).

59, 49 14 29 ad 1

3 8 ¢2o= DPPH vl
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Figure 3. DPPH radical scavenging activity of 70%
MeOH extract from Ardisia crenata.
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Figure 4. DPPH radical scavenging activity of MPLC
fractions from Ardisia crenata.
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H] 00025% 5
7].61/‘*.2_ ol

X

Z AA 23E Jepgit 58 Ege
oA 60% ol AWE YEhE
oA 8% EIE JeERNL, Tt
7b ) Zaske] 05% %Eoﬂﬁ 60%9 FHE e
Uitk 48 28L& 00025% FEoM 60%S EHS u
BRI AL, 0.005% ©]AH] lczoﬂ*ib 80% o]4He] E-‘Jra
YER) AT mﬂr 28 282 fAE A9E Jelhasd

ool

B, 0025% ol4e FEelA 8% EFHE HERHI
3 FHL& 01% olde FEAIAM 0% TS L}EMJ
ATk Talf—l 45X DPPH &tz &4 #9 2

ol g9l & & 9l thFigure 4).
3.2.2. Mn-SOD 44 x| &1}
143 24 282 %o Al 10 ~ 20%9 Mn-

eagEatsl A, A 328 Al 4 5, 2006
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Figure 5. Suppressive effect of MPLC fractions from
Ardisia crenata on Mn-SOD synthesis.
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Figure 6. Inhibitory effect of 709% MeOH extract from
Ardisia crenata on melanogenesis.

SOD A4 A &#E Jehlith 3W 282 0.0003%
o} 0.0005%<] FEAA 27 37%sF 29%9 EHE Y
et 4y 51 BE8E 0.001%, 000259 131 0.006%
o] 3EoA zZhzt 25 ~ 37%, 33 ~ 40% Z1e] i 33 ~ 34%
o] EHE YR AHFigure 5).
3.3. ojt 31

3.3.1. M= dapd MM oAX| &1t

70% FEEL 00005 ~0.025%9 x4 10 ~ 30%,
0.06% FZolA 70%, 01%9 TZAA 50%, 0.2% %
oA 60%¢] Wehd B AA EFHE ST
FrolA ZAd 2RE UEde AL A 8 F °‘91‘4
(Figure 6).
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Figure 7. Inhibitory effect of MPLC fractions from Ardisia
crenata on melanogenesis.
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Figure 8. Suppressive effect of MPLC fractions from
Ardisia crenata on IL-1a synthesis.

39, 49 oz 59 EEL 0.0003%9F 0.0005%2 5
o)A ZHz 63 ~ 70%9F 28 ~ 39%9] &#HE el
3, 2 ol FroME AAE YehhA E3 Ae
A & UK Figure 7).
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AA A e ‘JrEPUH o} 39 2 0.0003% 9}
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Figure 9. Suppressive effect of MPLC fractions from
Ardisia crenata on IL-6 synthesis.

YelE AE 3 & & U9 tHFigure 8)

3.4.2. IL-6 MM AX &1}
19 28 00003%2 A
A A &a3E Jehhda, 23
20% 4= s ek 2
FEAA 23%9 a3 YeER L, & s& W% el
& YehfA 23k 39 E8e 00003%9F 0.0005%°]
A so A Zbzb 52%¢) 58%9 e aHE L}E}LH‘”

1, e FEAME 235 YehiA] 230 48 £8
0.001%, 0.0025% @1 0.005%2 E%olA ztz 57%
66% Z22l3 63%<] 743 aFRE Yehla, AEEdA
 10%9 2745 etk 59 £3= 44 B F
A ARE JeRiEd, 0001%, 00025% ZElx
0005%¢] FxolA Ztzh 58%, 74% 183 70%2] 7+E
E94E YeEhdn AsEodM e 20% 235 JehiSl
tH(Figure 9).
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3.4.3. COX~Il A4M Xﬂﬁ }

193 2d BEEL Fxo #ARe] 10 ~20% F=e
COX-I A4 A &5 Yehlidch 33 £8& 0.0003%
9} 00005%9] FEolA A7 70%9 67%2 B3 EE
HER R 2L, 0.001/ o9 FollAM 20%9 EIE YE}
uigith 4Wa 5 ZEEL 0001%, 00025% 231
0005%9] EZo| A 77t 44%9} 46%, 45%9} 52% 12
I 4499} 55%4 AHE e, 0.0006% ©)te] F
ZolA 20%¢] E3Z e tHFigure 10).

3.4.4. Total NO (Nitric Oxide) 444 o =2}
H 22 283 BE s 10% ©)39 total
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Figure 10. Suppressive effect of MPLC fractions from
Ardisia crenata on COX-1I synthesis.

NO 44 94 2742 Jehigic) 28 28 AFES
0.0003%%} 0.0005%0 4 ZY7 28%9} 32%<) &3E Ve
YRE, e s2dAME 10%9] &35 Jehgich 39
232 00006%2 FEolA 51% A &3E e
A3, 0.0003%9F 0.001%2] FEolA Z+zb 32% 22%9)
EZ7E Yehigled, g& Moﬂxi 10%°] 32
bl 4 B 0001%, 00025% 121 0.005%2]
lﬂEoﬂﬁ 247} 309, 43% 2l 35%9 a3E Y

I, 02 FEAXE 10%9 32 e 58 £3
& 00025%9] FEA 53%9 7d &S Jehldn
0.0005%, 0.001%2E]3 0.005%<] BZoiA zHzh 26%,
36% 1€]a 40%9 23E YR th(Figure 11).

4.2 B

2 AT7e uFs FE59 3FF 948EAMY 5S4
%_lo].gj] 1,]o}oi Ax %A, &43HDPPH, Mn-SOD A
4 A, He(deid A4 9A) 2 FEdL-1a, L6,
COX-2, total NO 44 AAEHE a3t

Sy

70% ez FE23 WHg FE2ES YPoE AX
=4, g43H(DPPH &dZ 4H) (g YA
AANaz A8L syt DPPHE L ZE AAE Btz &
A & AFdA 0.0005% FZoA 60%, 0.01% ©]39
FEAAME 90%Y 7 ddZ 2A EHFE JERUT
B16-F10 melanoma M ¥& AF8-3 A X dahd QA
AA APA=
0.05% o]Atel s TolA 50% o|Ate deld Ad A
35 Yehdidoh ol A8 AAE EUR 70% "
E]-&L =2 E"’ﬂ EHO}OE‘ MPLCE FQ.&]- /&H H /\lt‘ﬂo 5
g 7} A2 A U MPLCE 01%6}01 silica~
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Figure 11. Suppressive effect of MPLC fractions from

Ardisia crenata on total NO synthesis.
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w 7R} Qlohe 2ES 2SI 53 3, 4, oW
B3 Eo] 3SHDPPH &tz 44, Mn-SOD A4 o
A, va(ded g4 A zela F9(L-1a, IL-6,
COX-2, total NO A4 HANEH ZFAM 48 &7
i, e REEREYH &
4 Fzx g Fo dg 2t
thokdt 7t Ad 2 A3t Hasivta AlgE.
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