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The Inhibitory Effects of Acanthopanax sessiliflorum Seeman on Melanogenesis
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2 ok E AFeMe A v e f8te] eUtuoA FESE Al 280 depd Ao dad A EA
& B 27t of| A &3 HEAL B3 free radical 27187 (DPPH) |41 IC5 = 3.43 + 0.35 ug/mlL., super-
oxide radicals 22 &4d ICs = 158.91 + 1.57 ug/mLS YERNATE B16 melanoma Aol 2] dAeld AEA A&
e T oEH o0& A|ste] 100 ug/mLellA 27.2 + 265 %2] Adl&S Bth 18a 97t oA &3 HEAat
E3L 100 pg/mLellA M3E ) tyrosinase®] B/dS 53.67 + 855 % A&3F S, Western blot2 ©]-2-3}¢] tyrosinase
9} tyrosinase ¥ T (TRP-2) 9] &d HAE ERISISIT) ojst A3E & o, e7tuox FE3 #sat £82
tyrosinase®] &4 9 A Ao =N Aehd AYS TaATE ACE AIRHEL IHERE 9 oA FE¢
HEAl BEFEHEL g o] 75X d82A & 7HsAS 7HH 1 Qe Ao e

Abstract: To develop a new natural whitening agent for cosmetics, we investigated effects of Acanthopanax sessili-
florum Seeman on melanogenesis. We prepared phenolic acid-rich extract including two phenolic acids, chlorogenic
acid and caffeic acid, as predominant constituents from Acanthopanax sessiliflorum Seeman. Phenolic acid-rich ex-
tract showed ROS scavenging activities in 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical and xanthine/xanthine oxi-
dase system with the ICsy values of 3.43 * 0.35 ug/mL and 15891 *+ 1.57 ug/mL, respectively. Phenolic acid-rich
fraction reduced melanin contents of B16 melanoma cells dose-dependantly and the decrease was 27.27 + 2.66 %
at a concentration of 100 ug/mL. And the phenolic acid-rich fraction reduced intracellular tyrosinase activity about
53.67 £ 855 % at a concentration of 100 ug/mL. Phenolic acid-rich extract inhibited tyrosinase and TRP-2 ex-
pression at protein level. These results suggest that phenolic acid-rich fraction reduced melanin formation by the in-
hibitions of tyrosinase activity and expression in B16 melanoma cells. Therefore, we suggest that phenolic acid-rich
extract could be used as a whitening ingredient in cosmetics.

Keywords: whitening, Acanthopanax sessiliflorum Seeman, melanogenesis, tyrosinase, TRP-2
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acid, &%
& Frlste] Wehd A AAE FHA]
3 A2+ retinoic acid 5ol th3t A7}
ol UFEY AL ayrt ESESIALY A
sk ol Qlar, e gk b/ SHel
A gk 3 QlTH2,3].

2 7}3) ( Acanthopanax sessiiflorum Seeman)+= 3$Hit
Lo} AlwlRlol W F=re] mA|Yle] A 2714
(Acanthopanax) 2 &% 9989 AEOF, 0] 15 ~
20 cm, =71°l& EEA & 717 AL, 9 EY
o7 3 ~ 5¢9o|th4].

A Ao}l QI ol EEle M 27t =
FAZA 71BAHAA A5, SAE F3, L& FF,
&, sl 9 E, 183 atel Wa7he AXIgAk
-(adaptogenic activity)©] lttal & A Qlom,
vebs vt el RN T2 A, A,
E, T 18 Iy W w9y d8s
gk shokA| o] stz ARE-Eo] a1 QITH5-8].

HAA7HA ezl e7tE A& A7 eleuthero-
side A, B, C, D, E, I, K, L, M¥} sesamin, chiisanoside,
caffeic acid, chlorogenic acid, campesterol, B]E}7I, u]u]
g To2 oY SUs AT A QAR EIY
AEoIy sE T8 HIVHAR AMEEH, 2719 A
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b=l
A Gl #we Age ASEI HH9-12].
Ao e7h ARE Tl kst Ay

acidg raEdwo® sHrshke AAlE e/ FEEs

59 Akst a7, Bl6 melanoma
A=A dehd AgAET, ty-
rosinase &4 Adllshs aaE 7158 & g AR

2

N
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£
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o gkebdEetal A, Al 34 Al 2 F, 2008

Sabe] WnE 5 Bl 715 EE AREA

2.1, Mexiz & 77|

A AR oot E FE AlA Alvlsta
+= 27} (Acanthopanax sessiliflorum S.)E A Al
oA relste] AREERRlTE ertele] FEHY W
gof AbgHE Gle2 AEe AHEER3laL, HPLC &
A8 gulE AR CHyCNSF H,Ox= HPLC grade®
FisherAHUSA) Al5-& AR8-8133t. Diaion HP20 (Mitsubishi.
Kasei Kogyo Co., Ltd. Japan)& XA 2 A3} 0
H, Q7 FEEd 238 AYS A8 T AR
@1 chlorogenic acid (Sigma, USA), caffeic acid (Fluka,
USA) & AL WA -40 Tl Baste] Ag-st
Ak,

]

22. AMEo| M= H 24

22.1. AlRe| F& 2 M|

A9 9 ddE 971 oFA 40 kgE EAE F 75 %
ethanol (EtOH) =& 400 LS Y1 3Y &<t 4
HE 5 300 WAl AFER AFSE U FEANS
2 Sk A7) 40 CollA 7 FF3te] o7t
=% ( Acanthopanax sessiliflorum extract, 5.32 kg) <
Ark 1 v, FEE A% vgl 10 % EtOH 8-
o2 HYAA ¥ Diaion HP202.2 FHAZ 27
40 cm, Z°] 2 m9] columnell &3 ¥ TAH S22 10 %,
20 %, 40 %, 60 % EtOH €45 AHE-3to] 350 LA
|Z3ste] o] FEo=z F3GItE 20 % 2 40 %
EtOH &8 &5 x3ste] 314 S %7 % 40 Cel
X 7ot %238} chlorogenic acid ¥ caffeic acidE &
ks AAE 2719 5% (phenolic acid-rich) 250 g&

At

NI

A

2.2.2. HPLCE o|3st &M

QM FEEE ] B8 X EAJHQ chlorogenic acid 2}
caffeic acid2 tht oz m&Rg2rE 183 (HPLC)
& olg3tol AT

HPLCE Agilent TechnologiesA} 1200 series HPLC,
7+l YMC-Pack Pro C18 (5 pym, 4.6 mm LD. x 250
mm) & AL, AE719 A9 EYYEA S0

M

° o



b FEEe] dAopd Y As) &3 151

& 330 nmE Stk 42 1.0 mL/min, °l%4
£ A (0.1 % CH;COOHZ $H5-3F CH,CN) 9 &7 B
(01 % CH;COOHE -3 H,0) 7]&7]| 48 = 3t
Table 19] 279 we} B4 AT

2.3.

o
0&

AtEteat Bt

23.1. XAReit|d A &3

AR 2AEA A HY e AR 11-
diphenyl-2-picrylhydrazyl radical (DPPH, Sigma, USA)
S AHgshe WHoR[13] HEkEe] 8417 0.2 mM
°] DPPH € 1 mLell A& Z}7+9] 528 wehgo| =
o] 2 mL& 3to] £gsta, Aol 10 min &<+ ¥HE
A1Z1 & UV-VIS spectrophotometer (Shimadzu, UV-1601,
Japan) 2 517 nmelA FFEE FAsG . RS
Az Al WgeS ¥eler, DPPH €9 dl4l gt
o 9ol BA#MS Atk A A8 )

o] 2ol uhe} AxrssTh

2.32. BMMA AT 22X

XA+ A (superoxide anion) 284 H 7= Noro 5
o] WS [14] #83to] xanthine/xanthine oxidase
(Sigma, USA) &AaHESel o3t 44 HRAE o]
gato] &EAdAakAol 98k nitroblue tetrazolium (NBT,
Sigma, USA) &} Atste] o3t F3% WstE S350tk
0.05 M Na;COs (Sigma, USA), 3 mM xanthine, 3 mM
EDTA, 0.15 % bovine serum albumin (BSA, Sigma,
USA) 075 mM NBT ¥ A5 €31 2 &3Hsfo] 25 C
o A1 10 min &<?F |33k Xanthine oxidaseE €3l
25 CellA 20 min &<+ WHEAIXL $oll 6 mM CuCly
(Sigma, USA)E o] Wh-g& ARA|Z]2 517 nmolA
FHEE S dx2T2 AR giil AAeE ¥
%19 ™, xanthine oxidase thAlell A TS gol A 274
e Aotk 27482 DPPH radical 278l AHE-H
2lof| whe Axkskait.

24, 0|9= 1 Hot

241, M=ZZ 3 M| ZHHS

LA

AT+ Bl6 melanoma cell American Type Culture
Collection (ATCC) oA Fokgro} AL-319] 0, A3 uj

Table 1. Gradient Elution Condition for HPLC Analysis

Time (min) Solvent A® Solvent B”
0 10 90
5 20 80
10 20 80
15 30 70
20 30 70
25 40 60
30 40 60

YS0olvent A: 0.1 % CH;COOH in CHiCN,
PSolvent B: 0.1 % CHsCOOH in H:O.

oko] A+£-9 ¥l A] (Dulbecco’s modified Eagle's medium:
DMEM)+= 10 % fetal bovine serum (HyClone Lab.,
USA), 1 % antibiotic antimycotic (100 U/mL penicillin
and 50 ug/mL streptomycin, Life Tech Inc., USA)S
Steto] ARSI AL, 37 T, 5 % CO, incubator©l 4] wj
Fataict.

242 M=Z MEH AIE

B 21304 B16 melanoma cellell that A 52| A2]%
=5 ZAAs] Y& 3-(4,5-dimethythiazol-2-y1)-2,5-
diphenytetrazolium bromide (MTT, Sigma, USA) as-
sayS Mosmann®] WH-2[15] M3} AA]530H o]
A S e =84 7RI MTTE 249 1]
T84 formazan & WA 7] Aokgl= AEZS] mi-
tochondria dehydrogenase®] &5 ©]-&3t wWolt}
A E formazan®] > AolQlE AlE el vl St

B16 melanoma cell& 1 x 10" cells/well 5%
96-well plateo]l #5301 4 h &< wjekst - 7zt wellol
At g2 A RS Asto] CO, wid7IolA 72 h T
Hje¥atd Tt MTT £99(5 mg/mL) 10 LS H7}18kal 4
h & A5Ns AASF, 150 uL2 dimethyl sulfoxide
(DMSO, Sigma, USA)E 37}t ¥ microplate reader
(EL800, BIO-TEK Instruments, USA)Z 540 nmo®llA]
FEEE S8

2 A RS ek g wjgdow A

=
FHEE S4a9n AR AEsEe el 4

o

3
e

f
2 L

_ Nw A7 FHE
M EAEE (%) = ] EH;:FL]—Q] 21—3;1: > 100
s By Iy REINCREE
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2.4.3. Melanin Azt
Melanin ¥ 732 Meyskens?] WHS[16] HE s}
o] AF&3F9 T} B16 melanoma cellS 6-well plateel] 5 x
0 cell/mLo] E|Al Fu]d &, 24 h 5237 C, CO, &
=

2710wk & A EE FEEE AHEste] 2 ~ 39 F
Qk Hﬂoko}oﬂﬂr U HRToREE IdRES ARSI
t} #feF 3 vjoFNS- A A3}l phosphate buffered sal-

ine (PBS) & 33] Al&3lar PRO-PREP solution (iNtRON
Biotechnology, Korea) 0.2 A E 5 £33t v}, A4
gate] desde AAskL Zﬂi’\]ﬁﬁ‘r. 10 % DMSO7}
7 1 N NaOH €0 = #ahds §3|A7]aL, 405
nmellA FFEE S o, depd A FS T

CPEAE ETE,

2.4.4. M= W Tyrosinase &M= =4

ME U9 tyrosinase B2 Pawelek 52 W
[17] Wigsto] AH&etqlh AlE37F 72 h &<t v
H MXE PBSZE 33] A3 33l PRO-PREP solution=

o o2 flo

HA7bs v d54elA 30 min &t EEUA HEE
Lalsh vhs, ARt o M EEdE AFg-3to]
tyrosinase 84< W tyrosinase A

stk Al
A= tyrosinase?] 2423} A4
%= DOPAquinone®] H]AH el o8l 4ot 5%
o] dwA Zhzbe] 01 M potassium phosphate buffer
(pH 6.8) 2 10 mM L-DOPAE &3t & 37 C &=7]
ol 1 h B WREAIFTE BB Feoll AdE
DOPAquinones 405 nmeld S3%= :
Tyrosinase®] &4 A& ofef 2] 2o whel AXkst
Ak

=
WAL AIE el =

2.4.5. Western Blot &4

B16 melanoma cell& 10 cm #kg-71¢l 2 x 10749
AZE FEA7L sEEE AEE Ae 572 h 5
QF wiekatalh. vk AEE B5F T8t AlZHA
%S PRO-PREP solution®l] €&|A]7]122 AA&2] 5}
Fedls Akl
Tl Bradford Al°F(BIO-RAD) & o] 83t 4=
a1, WA sample buffer (glycerol 1 mL, 8
-mercaproethanol 0.5 mL, 10 % SDS 3 mL, 1 M
Tris-HCI 1.25 mL, 1 ~ 2 ug of bromophenol blue) & &

o gkebdEetal A, Al 34 Al 2 F, 2008

o7 233 3 10 % SDS-polyacrylamide gelol|A A
719 % 3l t}. Nitrocellulose membraneo] Zo]A]7]
1 5 % skim milk powder® blockingAlZl ¥, ty-

rosinase, TRP-1, 2, Z1#] 1l actin antibody$} Z+2+ Wb
$Al71 & alkaline phosphatase-conjugated antibody
9} WA ZTE TBS-T (25 mM Tris-HCL, 150 mM
NaCl, 3 mM KCl, 0.05% Tween 20) 2 A& ¥ 5-bro-
mo-4-chloro-3-indolyl-1-phosphate/nitro blue tetrazo-
lium (BCIP/NBT) 902 bl 3 ghuld pandE &
AleEeitt,

Tl o

&2 A o {5 olr 7] flate] JAAFHZAIE S HAI
skttt

WA A7)l Fstar AlQ)7|Eol ald= A
o= 1841 ©]e] 914 30& A= ATt 5
A, HBE2LQ 58 70 % EtOH=E M e & Fnd

A HEAS 1Q Ultra™ chamber Well 20 uLS 23k
th HEE 48 h w8 X, HEE AAT Sl
skin markerZ AlEF-E EASFL 30 min, 24 h $-f
A= WA S keIt W7 Forsch &
Kligman[18]¥} The Cosmetic, Toiletry, and Fragrance
Association (CTFA) guideline[191& W38t &4 7] 5]
wstom, RN 0] s the AL S 2 HE A
AbEl HA g o R ST

HEA X AN

SRR (%) = D a £ 3 % o (AT

X100 X 0.5

3.1 AEI=E2 | ek 24

278 2FEET et &3 dE:at 8
S 43 Qﬂr, chlorogenic acid¥= 2.52 + 0.01 %°lA]

2052 + 0.92 %= caffeic acid= 0.36 + 0.00 %A 4.66
+ 022 %= greFol Zhzt oF THl, 12¥] TUHES &
At e7tg e 2FEE 2 Ut dA FE35 4§
EAF 239 HPLC AZvlE13-E Figure 19 YEF
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Figure 1. HPLC chromatogram of Acanthopanax sessili-
florum extract (A) and phenolic acid-rich (B). The peaks
were identified as: chlorogenic acid (1), caffeic acid (2).

fol

32.1. Xwett|d &M=nt

DPPH+ 3hstE W A4 49 radical 2 free radical
o] ke mdort webAd Rkg 5 DPPHO e
free radical®] AARESo] JYES & 5= 3l XAk
st 27IHHE-2] A EE oAS5T 5 Sth

et e|A] &3t AlsAit 289 it auE dot
17| 913 DPPHE o|&-3to] dtsl a3 S43k3lnh
g txTto R ksl @yt ¢l ascorbic acid
¢} DL-a-tocopherol (1000 IU/g, Sigma)& ©]-g&3}o] 2
7t A FEst dlEat 8 9] kst avE vlwekgl
t} 1 A3} free radicals 50 % ~AE F UE FE
(ICs0) 7} 27t]oll A F&8 dlEAit #8343 + 035
ug/mL, ascorbic acid+= 3.01 + 0.16 yg/mlL, 712] 3 DL-
a-tocopherol<- 18.31 + 0.03 pug/mLZ 27 F=&
3t H=AF B-32 ascorbic acid9= A A=) &3
£ X399, DL-a-tocopherol®.t} ¢k 2vlj9] A2A G A=
YeRH A TH(Table 2).

b

a2
|\

o
Ol

2

Table 2. Antioxidative Effect of Acanthopanax sessiliflorum
Stem Extract

ICsoa) (/Jg/mL)

Material
DPPH assay  SOD-like assay
Phenolic acid rich 343 £ 035 15891 + 1.57
Ascorbic acid 3.01 + 016 -
DL -a-tocopherol 18.31 + 0.03 22532 £ 4.27

¥ICs: Concentration of the sample required for 50 % the free
radical or the reactive oxygen to be scavenged.

3.2.2. EMMA A EH

Superoxide anion radical A2AEA H7F= xan-
thine/xanthine oxidase &AW 93t &dakA WHAY
AE o] g3te] EAdAatael ogk NBTE Abste] o3k &
F5 HelE S48t A dlx=T S = ascorbic acid
9} DL-a-tocopherol& ©]-4-38F3it}t 1 A3} superoxide
radicals 50 % 27T 5 = L (1C0) 2 27 oA
FE3 HlmA 2382 15891 + 157 pg/mlL, DL-a
-tocopherol> 22532 + 427 ug/mLE =7 = ItH Table
2). 27 o FZ3F A=A £35S DL-a-tocopherol
B} oF 28] =9 reactive oxygen AA&IE LERY
Tt DPPH radical 2787 55 % & wl, 2719
of| Al FE3 wlmAt 282 A radical? RES-8h= pri-
mary FAFSA A o9 aRAAS & = USATh

3.3 Dj#igwt

3.3.1. Melanoma Celle| M=

Q7 1) %%5-9] B16 melanoma cellol|A] M| Z =A==
W&o AsEE A5 st ARE s
AEstal, 72 h Fo] MTT W o= Mxe] AEsS 3
Zslitk. Figure 2014 Ha= vpgl o] @by 255
=, 7oA F=E3 Hl=Ak & 18]3 chlorogenic
acidel] 98k AIEZ2] AEEL 200 pug/mLoAME 75 %
o]%4e] AEHS Bk webA 200 pg/mL ©lstke] &
T WY o A 59 Bl16 melanoma cellel] that ZAjo]
nml gk 1o % ddetal o] Aol A= 200 ug/mL ©|
ate] FEeA AS AASHITH

3.3.2. Melanin A4MAX| S 2}
B16 melanoma cell> k-2 F29] Aepdolglh= =

J. Soc. Cosmet. Scientists Korea, Vol. 34, No. 2, 2008
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Cell viability (% of control)

Arbutin Chicrogenic aled Amnmomx Phenolic acid=rich
sossiifiorum

axtract

OOpgmL  E10pgmL  MI00pgmL  ES00pgimL 1000 pyiml
Figure 2. Effect of samples (Acanthopanax sessiiflorum ex-
tract, phenolic acid-rich, chlorogenic acid) on the viability of
B16 melanoma cells. The cells were treated with various con-
centration of samples for 72 h. The results were expressed as
the average of triplicate samples. *p (0.05 and **p 0.1 com-
pared with control.

8

-]

Melanin content (%)
= Z

]
(=]

Arbutin Chiorogenic aled Acanthopanax Phenolic acid-rich
extract
DOpgmL  @10pgmL W 100 pgiml

Figure 3. Inhibitory effect of samples (Acanthopanax sessi-
Iiflorum extract, phenolic acid-rich, chlorogenic acid) concen-
tration on melanin content of B16 melanoma cells. After the
treatment of samples for 72 h, melanin contents were meas-
ured at 405 nm. The results were expressed as the average of
triplicate samples. p ¢ 0.05 compared with control.

A S sk AEEA A

2FEE, LA FET ﬁﬂl—éé &, agx
chlorogenic acid7} @b Aol v X]= JaFS &3t
71§13 B16 melanoma cellS ©o]&3te] Wahd ks
=A% A3= Figure 39 YeRty @70 %= =
< ded A AAE A9 o}xl 23X °.m, chlorogenic
acid ¥ Q7oA &3 H|mAl B8 FRoEH o

H

o gkebdEetal A, Al 34 Al 2 F, 2008

&2
=l
Mo
o,
12

8

Tyrosinase activity (%)
& &

8

100
-
L i
a [

Arbutin Chiorogenic aicd Acnm'fm Phenolic acid—rich
nxtrnv:l

Figure 4. Inhibitory effect of samples (Acanthopanax sessili-
florum extract, phenolic acid-rich, chlorogenic acid, 100
ug/mL) on melanin content of B16 melanoma cells. After the
treatment of samples (100 ug/mL) for 72 h, melanin contents
were measured at 405 nm. The results were expressed as the
average of duplicate samples. *p <0.1 compared with control.

3}od, 100 ug/mLellA Z+2t 39.64
+ 2,65 %2 Mehd AAE A BT
B (100 pg/mL, 29.90 + 2.629 %)
oA &

(=
i)
o
oo
oX
L Mo
12
% é

R R ER)
Hrh e dehd A NS 2t AN FHROR
She AR e Ao T, E FAE Ao}
o gl anke Bl o] Auke oY F3
@ A Boe wehd AHS FolwA] AEEAo
solof Sh= lMARA e 7] E) s = oR Bl

R

3.3.3. M= LY Tyrosinase & Xalf &=t

eV 2FEE, M CA FES ek 28 O
2] 31 chlorogenic acid®] melanoma A4 2] tyrosinase
24 As axnE A5kl Figure 4] YeERfith
Tyrosinase= Cu*' s} Adst g47 SAE n|yE U
Al Sl 9] #3¥ % o] 91+ polyphenol oxidase® 2
ghd AR NN S Aldeles 5 Hepd 49
YEdl= &40|tH20]. ot
Wahd shAdof] #Boidh= 2 & 49l tyrosinaseo] thit
AFE =43 A3} 100 ug/mLollA 97.86 + 346 % (%
FEE), 5367 £ 855 % (A=A +8), 79.32 + 350 %
(chlorogenic acid) ¢] 4 A&l&S HERITE 2719
5 Ao ZH AL il £8E 2FFEC) vlst]
ok 20 A & AallE Ko, gz FE(77.02
+ 342 %) KBl = AfES UERES & ¢ ATk

Fod 244 Wiz

_1

(

[ed

Z] o] ok
T



ol QUMM FE3 HwA BFol AX Y ty-
rosinase & ASstozZN Aoz APEHE= d
ghdoe] E 51 ks AS & F AT
3.3.4, Wt $hAd o CHHED disiof 0|X|= Pek
W 8L tyrosinase EA4MNE olu)z2} DOPAquinone

< dihydroxyindole carboxylic acid (DHICA)Z Z3A]
71+ TRP-29} DHICA S indol-5,6-carboxylic acidZ %
A7 TRP-19] Ao aankgo] oo dojutrt
[21]. ¥ o= Western blots ©]&3t] ty-
rosinase, TRP-1 ¥ TRP-22] @A dtof nX|= 4
TS AT 1 Ay oA FETE HsA &
32 tyrosinase WS A3 AR 2™, TRP-2¢]
W ok Asfshs A o2 UEbth(Figure 5). 18
U #HEAE E8> TRP-19] Tkl 43S vxA
S Ao® e webs 7oA FE3 dlE
AR L- b A AR A 7)o Hofst ty-
rosinase®] S A AT AT ERE o2} AlEZ
W tyrosinase W HS Aoz depd A
S AT Ao ety 3 TRP-2% o= 4
T Ase Ao® Hol Mupd FAgAze] depd A4/
of #ojsh= AlEZ AlE ddolu F12 FEolE =
Ay A& et F714Q1 A7t Fstrtar A7t
A=

l

kil

34. LRA=S It

9§} 30 of] tiste] AAISE JAAHEAF Q] AL A
ol ASF] 48 h B 72 he] Hi WS EE BlwEFS]
om, o]F 7|FEoR sto] I AnE s A7, o}
oA FZ3t HlEat F8 1 %ol dist gRNkes
(Means) &= 022 x4 mz7x| 2 F
AE AT ol MEEA T o]
AL EANBHA] = g g A
2o FES HEat 23 E
gsto 2 vFeA 2] ekdS
A 2ol @7t FEF s
ek 9wl ge s ey o

4
2
I

o of\
o I
:O‘lé

i

o
SN

o,

RS

4.4 E
o7t AR ZAFE
oFA = g7k AL vk

< Diaion HP20 column

ot sPE 5O HHE £
Aol e 27t

lé 5%
-
£

& ol&sto] 271 A=

o

e
A=)

=

A As &9 155
-
() control
@ Arbutin

(® Phenolic acid-rich

Figure 5. The effect of phenolic acid-rich on tyrosinase,
TRP-1 and TRP-2 protein expression in murine B16 melano-
ma cells. The cells were treated with phenolic acid-rich sol-
ution at 100 ug/mL for 72 h.
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