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2 °oF: gitsl AT niEA S Zhe A2 SE AAE 27 95t Y &AIZE AREEE WA Areca
semen (A. semen) 1S #7187 F&& 53l SAHEFS Bt 28 A4 23S o] &3l 4ts)
8, I 5 Aol tisk g S84, Alxs4d 2 Ax y deid 34 Aslls 2 Ad g BosteE /4

Zpe] A3l S-S gRIFgo =R v SE LA EA L THeAS Rl WRAE oA H ol E g9
Y& 54 Adxste] BUIHR AF3IH o o F o] ¢ A AT HRA FEEANA ded EDS
301.35 + 0.88 ug/mgo.& =A==t 34+3 &7+= DPPH assay$} FRAP assay S o] 83te] A3} 0
o, &7 22 AME-H ascorbic acid9} IS SA = A 523 AlFol tg 78442 Staphylococcus
aureus (S. aureus), Staphylococcus epidermidis (S. epidermidis) 14 25 80 ug/mLe] F=olA] &
AL = Ao g Vel ow Escherichia coli (E. col)NAE 84S e A ket ml &) 249
g8 E2lsle] B16/F1 mouse melanoma cellS o]&3t3om A X8E =2 80 ug/mL A= SA4HS
el A eghth =3 Al U "ald &4 AdlSS 80 ug/mLollA 29.44 = 0.71% 2 A HAG. =3 W}
d Ao BoslE FARke) B3 2S mRNA expression assay S 8t 8213} o™, 71 A3} tyrosinase
9} MITF f3A= 5 EH 02 adts 43S JeAth oebA] ol2is A& F3to] Rigxte] og
olMH 0| E B2 gtste} ndlla7E el Ao R FRIFHUeH SAE AR ZA Y AME 7HsAE S g1
3ttt

Abstract: Herbal plant extracts are good resources to find functional compounds for cosmetic ingredient. In this study,
the extract of Areca semen (A. semen) was studied for melanogenesis inhibition and antioxidant activity. The results
showed that ethyl acetate fraction of A. semen contained phenolic contents, 301.35 + 0.88 ug/mg, and exhibited potent
antioxidant activity with ICso value of 1.02 + 0.07 ug/mL. Further, FRAP value exhibited potent antioxidant activity
with 9.07 £ 0.36 mM. Disk diffusion assay was performed for antibacterial activity. Ethyl acetate fraction of A. semen
showed antibacterial activity against Staphylococcus aureus (S. aureus) and Staphylococcus epidermidis (S. epidermidis)
at 80 ug/mL, whereas it showed no significant antibacterial activity against Escherichia coli (E. coli). The results of
cell viability indicated that ethyl acetate fraction did not show cytotoxicity to B16/F1 cells at 80 ug/mL and showed
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significant cytotoxicity at 100 ug/mL of concentration and showed inhibition of melanin synthesis inhibitory, 29.78 +
0.31% at 80 ug/mL. Furthermore, mRNA expressions of tyrosinase and MITF were decreased after treatment with ethyl
acetate fraction in a dose-dependent manner. As a result, the ethyl acetate fraction of A. semen could be considered

as potential as whitening agents.

Keywords: antioxidant, whitening, Areca semen, cosmetics, antibacterial
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< 98EA o] &3t = AT &
TH1J. o83k a7 th-gat] HAE 53] b
EE FEES TR 3 n gy 3
AL A 75 T A8 Aol tigk sfEko] o] F
oA AL ATH2]. AbEe] 35 8l A|3Eo]] FAkshA] &4
< Yo7)= & 4HAF(reactive oxygen species, ROS)
S A3 AEE e A W AxE T AR
g, @ gl DNA &8 oy e} X139 35-9] matrix
metalloproteinase (MMPs) &4:2] &S F7HAA 97
o depd" A 2 FEHle] B8l E Yotk =3k
o3t 73T HIAHRAQ wAAgS doA '
HEA B AR 28E 7158 ARIT3-5). o] Tt
o Zpe)d o= Qlste] AA3H ROSE Hepd Alaze] 4
ghd & 71 ARItHe]. ehde] AL UV =
59 e|Fgg ol gk 357zt 7). Wehd&
ole] Jaol o3 FHE tyrosinaser= L-tyrosines
L-dihydroxy phenylalanine (L-DOPA)°.Z, L-DOPA<
DOPAquinone 2% H3}A|ZIT, tyrosinase-related protein-1
(TRP-1)2 black®} brown 2§4%l eumelain AJAJ ol &
o] 3} microphthalmia-associatedtranscription factor
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Hate] LA E o] &3 mHEL g AT
3] o] Fo x| k. WA= A semen  Linne
o] Ak dule] AdEE "lA JhEsE Zoe=
guvacine, arecaidine, arecoline 53 Z-2 alkaloid 4]
o] FrEo] Aem[9], AU - A(EHe] =
BRAZ) RAEANZA AMGE gfom FHTo=
tyrosinase A3 &4 Tt &= Hixo] Ut
[10].

E AFoA = HEAke] o golAH ol E 85 &
g3ta o] 8o tig I4iks &4 9 e-melanin
stimulating hormone ( @-MSH) 2]3}o] &-443}% B16/F1
h-2~ Aazo|xe] wdl g aE SIskt kst
g4e gRlsky] A WHORE g, a-diphenyl- B
-picrylhydrazyl (DPPH) assay®} Ferric-reducing anti-
oxidant potential (FRAP) assayS 3§32 ™ BI16/F1
Aze gk Azs4d 9@ depd A ZF Yoot
Aepdetd B FAAY As) a5 IRAFe 2
A RIFAL] SgE A EA TheA S GotR At

st

2.1, AEH=E

Aol Alg" WA= A2 AEAAE kA
el A 20158 429 Fuld AR AxH AL
712 vpste] Ayl ALgsITh

2.2. NEXHZE

AFE AMGS RlgAe] F52 of|fhE&-g o]-835}¢]
FE3F oM AR 1 kg2 10 Lo 100% e+l 24
h &t wREEZ silom 23] ¥ F&3th o]
FZNH-S Whatmam filter Paper (No 2.)Z I3 &,
50 CollA] rotary vacuum evaporator (NVC-2200, Eyela,
Japan)E ©]-&3ty w53t w5 FEES 4t

< olgst] AFZTE AANE F A ADotAE
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Dried Arecae Semen powder ( 1kg)

l Extraction with 100% ethanol
Evaporation at 50 C in vacuum
Ethanol extracts (200 g)

n-Hexane/H,0

Aqueous layer
waste drop Ethyl acetate extraction
Evaporation at 50 C in vacuum

n-haxane layer

Ethyl acetate layer
Extract(15g)
Freeze dry
at-70 C in vacuum

Lyophilized
poweder (3g)

Figure 1. Scheme of the organic solvent fractionation of A.

semen.

JJEE o g3l FE3gtt. olLA Bel® oo}

A HO]E & rotary vacuum evaporatorS ©]-&3}¢]

5% 7 $AN2I)E o83l o Az By
B 55 70 ColA 24 frelgolA nasge

i)
o
A

EUAEE dimethyl sulfoxide (DMSO, Sigma,
USA)Z Fo Thfgt 352 3|4ste] B A3l AR
2 A28l tHFigure 1). Al &9 F&S 98t ARR
He 8le 2F SFAIKIT baker, USA)< AH8-3}

Aok

2.3, EfjHl=s H 24

% e 39 242 s =412 phospho-
molybdic acid®} ¥H-g-sto] A2 o] WSS S st
v A g H S ©]-8-3k] Folin-Denis$[11]S W&t
ZA3Ath AE 1 mLoll 95% olE-E 1 mLe} S/
5 mLE #7}slal, 1 N9 Folin-Ciocalteu A 2F 0.5 mL
< A7 & EFst 5 min B9 WA F 5%
Na,CO; 1 mLE 7Fet § F8% 725 nmoll A micro-
plate spectrophotometer (Synergy HT, BioTek, USA)=
ol-gst] Sttt EeHl=Ee BF AFAL cat-
echin (Sigma, USA)S ©]&3t] AFslt.

2.4, DPPH Assay &itgh =t

¢ 0x
1o
0

Nzl 2259 HAAFods 42 Blois[12]2] W
ol Wdgste] SAsN AR 89 2.0 mLoll 0.2

mM< @, a-diphenyl- 3-picrylhydrazyl (DPPH) 0.5 mL
< 93 2 £ 30 min AT ohS 517 nmell A

microplate spectrophotometer (Synergy HT, BioTek,

USA)E ol&3dte FFEE AU A4 &
e AR g ATt RATNT FHE Bad
= Yehjarh
DPPH radical scavenging activity was calculated as
follows:
Scavenging effect (%) = (A—B) / A x 100
where A = absorbance at 517 nm without test sample

where B = absorbance at 517 nm with test sample

2.5. Ferric—reducing Antioxidant Potential (FRAP)
Assay st e =F

FRAPo| 9|3t 3hle A3 F4o]&(Fe’)oll tish
AYolE &dHo] LS55 4138} vhg-o| ZujnkgS
A A B4k &5 UER = Benzie®t Strain[13]
o] W& Wgste SASHATH FRAP A9k 25 mL
acetate buffer (300 mM, pH 3.6)°l 40 mM<] HCll| &
SAIZ) 10 mM  2,4,6-tris(2-pyridyl)-s-triazine (TPTZ
Sigma, USA) 5 mLol| 20 mM ferric sulfate (FeSOy) 2.5

< kst Azt o]gA ¥E0]X] FRAP
reagent 0.9 mLol| FE=E=Z 34 H WA} oM E|
°|E &% 0.03 mLe T/ 0.09 mL H7HF oh
37 ColA 10 min ¥4 B 593 nmell 4] micro-
plate spectrophotometer (Synergy HT, BioTek, USA)E
o]-g3sld FFEE SAHSAL T EE F=EY
ErES o]g3tgon ERTOZE  ascorbic acid
(Sigma, USA)E AH&-3}F9 a2, 0.125, 0.25, 0.5, 1, 2 mM
FTEE WHEStY 29 FeSO,0 EEAFHNOE 1

[¢}
et} EEFAC

2.6. TISARKZO| Thet Stpary sol
SR Eol F G2 HU L ste] A8

FA dFE S aureus KCTC3881, S. epidermidis
KCTC19173} E. coli KCTC24415 AHE319 o 25
St A AT A EAYAIE| (Korean  Collection
for Type Cultures, KCTC, Korea)oll 4] #FHto} A8-3}
Aom FFE wjFetr] 13k ¥iAI £ nutrient agar, lu-
ria bertani agar ¥ tryptic soy agarE Difco Lab. (Sparks,
MD. USA)ollA F+dste] ARE-stAT. WlgAke] &b+t

A8 13l 9lshe] disc diffusion assayS 43§35}
gom FEEo] Uef= ASA S SHclear zone,
mm)= S35t FHEHE SASIATE At # =
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A ] =23 5, HE paper discoll T E=E
sME Nz FE2ES JHsta AxAAHE A
Hj

H 37 CollA sty S48tk

r& Hu i

2.7. MIZHHY

o}-9-29] ZAF AN EZ(B16/F1 malignant melanoma
cell)= SH=rAl| EF-23Y(Korean Cell Line Bank)ol| A
dstRom, o] AEE 37 T, 5% COo Z7iolA
10% FBS, 50 units'mL%] streptomycin, 100 U/mL<]
penicillin (Hyclone, USA)S 3 7}5}3L Dulbecco’s modi-
fied Eagle’s medium (Hyclone)oll 4 ]l s} Th.

2.8. MTT assay

Wgake] Alz=4de gelstr] ko] 3-(4,5-dime-
thylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT,
Sigma, USA) assay® ZA3FH T M EZE 96-well plate
o] ZF welloll 1 x 10° cells/well?] F=2 EF3F T2
24 h Bt Wit WA FEES 20 pg/mLolA
500 ug/mL7FA] 23t TE THA] 24 h 59 vl g &
phosphate suffered saline (PBS)Z A| &3+ F MTTE 5
mg/mL =7} =5 PBSol| 3]Asta A wlF ol
500 ug/mL7}h =55 345te] 2t wellol 100 4L % 2
F3 T 4 h =2 vjkstP Tk vjoko] Y & DMSO
o} oE-&S 1 : 1 H]E9] HE_—E'-—/“OJZ SAE 150
uLl® 2 wellol] 53813 28t 8314171 & 550 nmoll
A 2+ well®] &% %E microplate spectrophotometer
(Synergy HT, BioTek, USA)E ©]-&3l ZA3tAth

29, M= U Hatdl g =3

B16/F1 |34 @-melanin stimulating hormone ( @
-MSH)°ll 9jaf Fddd depds Al 4 <l
sb7] flstd Al W) Wehd A2 Hosoi {14191 &
He HYPstd] AHESIATE AXZE 100 mm culture
disholl A 1 x 10° cells/well F=2 253 Tha 24 h
Bk it ©] & o-MSHE 100 nMo] HES
A3 T 6 h B vttt oAl 7)ol W=k
2} FE2ES FEHE AEska 2722 kojic acid
<} arbuting WA Hol M5 =< 80 ug/mL7} =
=5 A5tttk BAl 24 h 5t Hﬁokﬂ S AEZE
PBSC = 23] A& & A& st MEE 333
o} HA" Mol 5% trichloroacetic acid (TCA) 1 mL

thaalaEsks| A, A 4198 A 3 3, 2015

- AA
& W% F QAR T ABED F5aig)
o] A& g : oY (3 : 1) &HS 78t
AZ8EaL 1 N NaOHE Z7Fste] 100 CTollA 10 min
59k SN o] S3l%e] FHEE 475 nmolA
microplate spectrophotometer (Synergy HT, BioTek,
USA)E ol&ste] A8

.I

ol

210, Eatd gy o Ruxtel g &
Aehd g ST LT R oE Hjk
9 total cellular RNAE FE3}17] $15t4] easy-BLUE
kit (Intron, Korea)= AH&-3ITE 2% mRNAZFH
oligo d(T)16 primers ©]-&3} cDNA (reverse-tran-
scriptase synthesis Kit, Fermentas, USA)E @’}‘5‘ AT
S E DNAZEE Wald A3 ded $A =}
W /dS polymerase chain reaction (Qlagen USA)
S Bote] FRIstHTE PCRO| AHE-3F primere Ther
I 2t
tyrosinse(sense primer :
5'-GGCCAGCTTTCAGGCAGAGGT-3',
anti-sense primer :
5'- TGGTGCTTCATGGGCAAAATC-3"),
TRP-1(sense primer :
5'-GCTGCAGGAGCCTTCTTTCTC-3!,
anti-sense primer :
5'-AAGACGCTGCACTGCTGGTCT-3"),
TRP-2(sense primer :
5'-GGATGACCGTGAGCAATGGCC-3',
anti-sense primer :
5'-CGGTTGTGACCAATGGGTGCC-3"),
MITF(sense primer :
5'-GTATGAACACGCACTCTCTCGA-3',
anti-sense primer :
5'-CTTCTGCGCTCATACTGCTC-3"),
3 -actin(sense primer :
5'-ACCGTGAAAAGATGACCCAG-3',
anti-sense primer :
5'“TACGGATGTCAACGTCACAC-3").

ro{« i}

FA|EZ

I

%?é%%% gelstr] f18ke] PCR 5% =12 94
°C°ﬂ A 30 s, 55 CollA 30 s, 72 CTollA 40 s=Z 3l
% 30 cycle— H}E?‘f}?ﬁ‘:} FZ9 F12= 1% o7t
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Table 1. Total Phenolic Contents of the Ethyl Acetate
Fraction from A4. semen
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Table 2. DPPH Radical Scavenging Activity of Ethyl Acetate
Fraction from 4. semen

Polyphenol contents

Fracti
raction (ug/mg Catechin®)

Ethyl acetate 301.35 + 0.88”

Y Catechin equivalents
? Value are mean = SD (n = 3)

22 A Q7195 Bk HAsATh

2.1, SAXMe 3 SA4uH

EE Age 335 qEAY S 53t
3RO ANOVA QLS HE3st9 e
AT 7o A3+ mean +
ttestZ FAA T FoldS A%

3.1 & E2Hs &
dukx oz HA FatsiAl = él% FEEY g9
= SFEE 49 AH15] d 2 4
EA] EAEH= 22 AFEZ ZA thofgt 328 7
A 7Ag AAFoysoz kst aE HEg o
3 AEZA 7S UERATH16]. Lee S[17]9] &
Tol| 2 QL] ool o] E oA w2
ikl A4S ety Rusta o, uet

Al RIgALe] oHolAE|olE £8& FE3)o] o] &35
ATt 31’”'5} g9 dd=2Q EYdlsd EEL
catechine TF8H O F 3} —f At ZEdHFHo=Z
FE Hlgzte] odolAHolE 289 F EHE
kS =A3)o] Table 19 VERAQATE HlEk=te] of

dolAHo|E 9] F ZYdlsX T2 30135 +
0.88 ug/mgl. 2 ZAH =AU Kim 51819 Aol ut
20 22 E21 1|48 228.90 ug/mg, - 112.98
ug/mgE eSO AJokAEoA = Al 194.60
ug/mg, NG 203.93 ugmgl & ZAHUTt B s}
Atk o] Byl v o QIEAe] o olAEH o E
P82 vy g2 ZYuE §Fs e HAeE &

H A

Fraction 1Csp value (ug/mL)
Ethyl acetate fraction 1.02 + 0.07
Ascorbic acid 0.96 + 0.03

" Concentration required for 50% reduced of DPPH at 30 min
after starting the reaction

2 Each value is mean + SD (N = 3)

% Value Sharing the same latter are significantly different from
one another (p < 0.05) by Student’s #-test

3.2. DPPH Radical AHs
gzt 559 DPPH AA8o5e SAT 2
+ Table 2] YE AT DPPH= free radical 241
gk Bep o] byt sketE |, free radical /\74%'
< Zhe SR rolE e £ HeA 229 2
gaksl Balo] ofs] Aoz gaso] daksl B
Ao AFEA ARGEM[19], A EH ] AAFFo 5o
Hlg| gtk B uE Aoy weba H] alx} FEE o
3la] DPPHS o] &3 AAZASS B3 B4
o oJ3ll =43}t DPPH radical®] 2715 %5 50%
ZaN7led 83 FEEY F5F IC #OE A
=3 A3E Table 20 YERAIT oA tlxFo =
A]—%—?} ascorbic acid 0.96 + 0.03 ugmLZ = ¢
WA= 1.02 + 007 ug/mLZ =4 =] o] ascorbic
amdﬂ- 79] vlgt 93 ksl 3 9E YERL
ot Kim 5{20]¢] ®ie] w=2d F 9= 4
ksl o] vl gtk AR et vl =g AEFS o
ERATE weba wIgALe] odolAHo|E E& o

HEsA Edo) o Bxsies Aow Algdrh

OOJHI"NL

3.3. FRAP &M

wgkzlo] ogolAE|o]|E 239 FRAP valued] 2
F}= Table 30| YERARATE W12ke] o HolAHo|E
B3 o)M= 9.07 + 036 mME FAUZTOZ ARSI
ascorbic acid®] 9.07 + 0.36 mM3} H]==3F FRAP value
£ YelJ St o] A3}= DPPH assay®} Bls=3h &k
< Ye 3 9lo XS Kim 59 B9k fAME 4
ZHE e ATH21]. o]2lgt A3E EUE RIEALe]
o[ dolAE|o| E &2 % -3 g4tslE g e
e ZeE SAHHAT
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Table 3. FRAP Value of Ethyl Acetate Fraction from A. semen
Fraction FRAP value (mM)
Ethyl acetate fraction 9.07 £ 0.36
Ascorbic acid 9.11 + 0.44

Y Each value is mean = SD (N = 3)
Y Means significant difference between ascorbic acid and ethyl acetate fraction of A. semen at the same concentration (row) by
student’s f-test (p < 0.05)

Table 4. Antibacterial Effect of the Ethyl Acetate Fraction from A. Semen

Inhibition zone” (mm)

20 40 80

S. aureus N.D 0 10
S. epidermidis N.D 5 8
E. coli N.D N.D N.D

D ug/mL of fraction was absorbed into paper disc (8 mm) and diameter (mm) of clear zone was measured N.D : not detect

S. aureus S. epidermidis E Coli

Figure 2. Antibacterial effect of various concentration ethyl acetate fraction from A. semen by disc diffusion assay (B : DMSO;
1:20 pgmL; 2 : 40 pg/mL; 3 : 80 pg/mL).

3.4, D|RAHO| CHet Sy =0l o= ASAEEHS FAISHA X3t ¥ e v &

RgA ol gk IS HES] st oAlAl S. epidermidis®] 73-5- 72 h ©|7¢7kA 5 mme]| A
disc diffusion assay= ©]-&3le] ZA3IAT) I 5 SA NS FASHA T T3 80 ug/mL AT -5
A 35 Oisk ASA s3] JA AFHE Figure 2 S. aureus®}t S. epidermidis =57 ZtZ} 10 mm, 8 mm2]
7} Table 49 YERHATE RIZAe] o olAE| o] E AEAEZ-S 72 h o) FAEETE WA E coli®)
FEE2 20 ugmLe] FEE A5 S wol= 3+ A% HUl Al FERAAE ASAHNI-S JERA =
B YERAE kot 40 ugmL o] FEE A orobtt. o) Yu 52219 B1sh n2dt RS e
39S Wl S. aureusS} S. epidermidisN A BT AYS-A 3] Uitk

-5 AU, SRR S, aureus®] 735 48 h o] &

ekslgEsks|x), Al 418 A 3 3, 2015
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Figure 3. Effect of A. semen concentration on the cell
viability of BI16/F1 melanoma cell. B16/F1 cells were
treated with various concentrations (20 — 500 s g/mL) of A.
semen. Cell viability was measured by MTT assay. Data
points and bar represent arithmetic mean = SD (n = 3). **p
< 0.01, *» < 0.05 as compared to the untreated group
(Blank).

35, MzZ=4d

n}9- 0] A ok A ZS] Bl6/F1 Azl thgk v
G2 MEHY FEE gRIsk] 918t MTT assay
£ FASHATE MIT assay= BESA 2] @rass
o o5t Al 87| Ho] FAME HE
B84 MTT formazanZ2ZA| 2 S-S w2 F
Mo g 3oldh= A 2307 o] e EAL o] &
st wigAte] odolAHolE B8-S At A7
80 pg/mL FEoNA Mol A &S w|X|A] Sk
o 100 ug/ml F=Z AE5FAE Wl 9.49 £ 1.61%
o] AEEO] ZAHANOH AZYEES 50%E 3
3= ICs) 2 589.55 ug/mL =% = ATKFigure 3).
Chin 5{24]¢] B9} =gk 2345 YERN I 3lom
o]Fo] HYL MEAZE FFS FA ZE 80
ug/mL F=7bA] K dPste] Wgpate] nw g3} A3
AEES A7) ofle} RigAte] RS I
T AUt
3.6, M L HetHl EHEY

B16/F1 A3 Yjol| A Hl=dzte] o dofAE|o|E &
o] Wehd g A 8-S glslr] Yt ohekgh
TEEE A3 H 2 AE U @ehde] %S Hosoi
11419 BAlS Wyt S48 T AR HellA] 2]

ot
W
=
1z
it
ox,
=2
)
o
fol
o
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Inhibition rate of Melanin contents (%)

i ’—;—‘
0 T

Kojic  Arputin = 20 40 60 80
acid
80 ug/mk A. Semen EtOAc Fraction (pa/mL)

Figure 4. Effect of A. semen concentration on the melanin
B16/F1 cells
were treated with various concentrations (20 — 80 s g/mL)

contents of B16/F1 murine melanoma cell.

of A. semen. Melanin contents was measured by absorbance.
Data points and bar represent arithmetic mean + SD (n =
3). *p < 0.01, *» < 0.05 as compared to the untreated
group (Blank).

Wahd AdS 7] tyrosine©] tyrosinaseol] 2]
DOPA, DOPA quinone 5{25]2] SXH4|E 74 Hapd
o] AT WA o dopAEHo|E EF2 20
ug/mLel A 80 ug/mL7kA] ThFst =2 A 2fslal 48
h &<t v et o "Webde] S S43FA AL Figure
4ol JERNRITE HIgAte] odolAlH o] E £-9& 80
ug/mL A2 3F-E v 29.78 + 0.31%7+A A8 = ATt
o] A= FHUWETOE AHEH Y arbutin®
2831 + 1.20% A&7 AR &35 YeERARIT
=3 FddET R ARRE Y kojic acid?]
2329 £ 0.19% A3 & HOpE 2 5945 Yeph
w2pA] HIgzte] o HolAH o] E R m]u A 2 A
7HAI7F e ASE AlsHET

37. Hattl A e RTXe| e xsH

gy A2 ME F melanocyteoll Al P o
tyrosinase®} ©]¢} THAE Fhof st o] Rtk
[26]. WhE}A] tyrosinase, TRP A2} MITF A=
Asfgiotd "epd S A o AUt vl
A eotAEo| E o] "ehd A ARl vX=
VFE FAs] Astd 3= 20, 40 ugmLe] =
£ A% 5 48 h Hol mRNAS FE351 1 TdA
S5 PCRE &3l &3t Th(Figure 5). W17A4e] ol
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Tyrosinase- -
e =3
me-2 [ | —
B-Actin = H
Blank Control Arbutin 20 40
EtOAc fraction(ug/mL)
Control : 100 nM «-MSH
Arbutin : 40 ¢ g/mL

Figure 5. Effect of A.
mRNA expression of melanogenesis-related genes. The size
amplified gene products were 528 bp for [-actin, 477 bp
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