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2 ok B AfoME= &F(Glycine soja Siebold et Zuce.) £33 FE2E2] v §5-8 ##317] s B16F10
wHab-wl AlZ oA TRP—1 (tyrosinase related protein—1), TRP—2 (tyrosinase related protein—2), E|&
’\]Urxﬂ HE-E FJrpskdt 1 A3 oF B8 F&5 0.125, 0.25, 0.5, 2.0 mg/mL F=4 82% ©1’49 =
L A ZAEES YEMUY. e—melanocyte stimulating hormone (¢—MSH) & A 2]$t B16F10 ®&ln}
H]}LOH oFFo] EtOAc &8 FE=& e 23 B 2AIUA T3] ZHAaHJ o™ TRP-1, TRP—2 @&
o] skt o]’ Ade ofF 28 FEEC] ebdA T A s gd ] BEs A I
o Ess Yehlle Aes 7Iieg 5 Utk
Abstract: This study was performed to cytotoxicity, tyrosinase inhibition activity, intracellular melanin contents to verify
the whitening effect of fraction from Glycine soja Siebold et Zucc. (G. soja). Using western blotting, tyrosinase ex-
pression in B16F10 melanoma cells and expression levels of tyrosinase related protein-1 (TRP-1) and protein-2 (TRP-2)
were examined. As a result, all of the fractions showed a high cell viability over 82% at the concentrations of 0.125,
0.25, 0.5, 2.0 mg/mL. When the whitening effects of fractions from G. soja were tested using B16F10 melanoma cells
treated with the «@-melanocyte stimulating hormone ( @ -MSH), the EtOAc fractions inhibited tyrosinase and melano-
genesis effectively. The result of protein expression measurement using western blot showed that TRP-1, TRP-2 and
tyrosinase protein expression in B16F10 melanoma cells treated with extracts decreased. Therefore, it is concluded that
the fractions from G. soja have whitening effect by inhibiting protein related melanogenesis.
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ATH2,3]. AJA L wehd Ah Ao HHHo=
#AE = wel w2} 100-290 nme] UVC, 290-320 nm
°] UVB, 320-400 nm2] UVAZ EFH A} o] &
UVCE A=8td o g 9io 71 2 93 vE +
Ao4], tiFE 2EFAAN FTHIL, LEFTA
§TEA Xg UVBe tiF-&E #3)o F5o] %7
HIJOH FES v ZITH5]. UVAE 19742 A&7} 7}
ot HE A fotAxe} FsA8-S stal 71A4 59

Wepd AEe] B4E Fste] Wehd YL FI
MEF A BelFTh Behd Mae Aeld e
A% Fra) B B A9 e AFom R
9% Az 24e BESE 4TS FABHeL B
e 1F A, 2F, WelelolE £t BE 4
bl 1A BasE A9 Aeln Wekd
Azt WehrEe 47|HoR 2 WehrjolEof
o5 HAHY ol FWel At miolER ofF

Hi AgE Aol ES HgdH O EA AE BHS
e 7). ehd A oAM= Bl =AU, ty-
rosinase-related protein 1 (TRP-1)3} tyrosinase-related
protein 2 (TRP-2) 52 &AA-E-0] dojum o] & 714
T8 a4 gHEA oA oltHg]. Hahd A 27]
Aol A E]Z4l0] 34-dihydroxyphenylalanine (DOPA)
©F, DOPASIA DOPA quinone® 2 WH3t% 11 25 A
A& Az SOl "epdo] A==, EEA Yol
A ol& WY x| #Aosta o9l 1
U 3 e depd S 95 24202 T
S Y A7 52 7HEs AR
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El(arbutin), ©}2=52H 4Kascorbic acid), 3t°] =27 =
(hydroquinone)®} 2]&4Hlinoleic acid) 5°] ot o]
< dhd A A S =2 Bl ZA VoA ¢
S dAShE 2o E i TS YERIt
[10]. 719 S S 234, sPF 2 o okiofol
Al AR e E g o]&Eal Jlou1l], IFEAS
(skin stimulation), 3% B RFS(skin vitiligo) 5] A
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a %E:]X% ATH12] T YR T o
S o BlaEte] 10% AR =& Ao ]
%Efﬁ, oFF AA| FHH) 9] 45-50%0) s Fecia &
HA ket A SRS TR 10% 85 W
o} 8-10%7F F+=01 AL Brdh=2 20% W<folth
[13]. @A kol tist A7 A4 TFA14], A
BEA 3} oFFo| A A% A2 AR o) tigl 818}
A T2 5ol eH[15], A2l thsiA = 4tk
2H/d[13], C57BL6 mice®l] tHe+ §E YA &5, EfF
(human dermal papilas) Al3£2] &3} 2 fﬁ'ﬂ'fﬂrq] o
gk &%50] Hojuty ¢elA Jui16]. vFE FFe]
Wephd Mzl ik vl g5 72l gk AT
HIgE AAolth, B AP E T BYES o] &3t
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, Ltd., Korea)3t ¥ 7} 553}J(EYELA, Japan)
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2.2, M= HiF

B A& o] o]83+ BI6F10 melanoma cell 10% fetal
bovine serum (Gibco Laboratories, USA)2} 1% pen-
icillin/streptomycin 100 unit/mL (Gibco Laboratories,
USA)S #7138 Dulbecco’s modified Eagle’s medium
(DMEM, Gibco BRL, USA) HJA| & ©]-&3}% o Hj%f
2L 37 C, 5% COoNA At v eFsbe] ARG8T
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Figure 1. Flow diagram for the extraction and fractionation of

Butanol fract ion
(5.9%) )
Freeze drving

G. soja (schematic diagram)

2.3. MTT Assay0i 2lgt MZMES =F

BI16F10 A|ZE 96-well plateol] 2 x 10* cells/well©]
HEE 53 24 h < vt WS A
Astal oFFe] & £ ES FEEE AHEste] 37
T, 5% CO,Z719] incubatorol| 4] 24 h &<k vjokst &
Al=2E A|ASFAL phosphate buffer saline (PBS, pH 6.8,
Gibco, USA)2. 2 A A3tATE A& & 2.5 mgmL &%
Z A %3+ MTT solution (Sigma, USA)S 0.04 mL * &
ste] 4 h vjFe & v Y& A ASEA PBSE Al A
gt ¥ DMSOE #7lste] 4oldle AlZoA A8
MTT-formazan 2 A& &3AIA 540 nmol A 3%
£ ZH3IG 7). FA E=TF 2 ZE kojic acidE A
falgom AEE YT o= ujste] s}
S Th(Figure 2).

2.4, Tyrosinase Xl &8 =3

Tyrosinase A3l &4 BI6F104| 5 24-well plate
o 5 x 10* cellswelle] E|A] #F3}3L 24 h 5w
st FBSSF A7 H7FEA] g8 viA| ol 10 uM
alpha-melanocyte stimulating hormone ( -MSH, Sigma,
USA) A A =& AeEgh & 72 h & vtk
H Fel-& A| A3k F PBSE M| Z3}aL 1% Triton X-100
(Sigma, USA)°] &% PBSE F7Isle] NZE &3
NRAS. 1§ A4 88t 45 A4S 96-well plate
of EF3t 10 mM9] L-3,4-dihydroxyphenylalanine
(L-DOPA, Sigma, USA)7} #7148 PBSE # 713t 37
TellAl 1 h Bt ¥-SAIZ H 475 nmellA] FBEE =

A3 TE Tyrosinase A3lls2 A58Ae H7l+9f

PANT FHE Fad

2.5. Melanin &z =4

6-well plateol] 8 x 10* cells/well®] ¥F3}aL 37 C,
5% COZ710 A 24 h B3t viFstAt vix|E A|A
3t PBSE A3 F 10 uM o -MSHE H713F o
BIES 20 mgml 52 sl 24 h S wj ek
sttt wiAE AAsta PBSE AMAHETE H  tryp-
sin-EDTA (Gibco Co., USA)Z A ZZ 3313t 3
T Axze AR F ASAS xﬂﬂﬂ@l A Z pel-
letS ARt AE pelletS AZAIZ] F 10% DMSOS
$F-#3F 1 N NaOH (Duksan, Korea) 8-S 37135} 80
CollA 1h HHObG}O# AZ W Fdepd-& gsA AT A
A9 Fhd2 405 nmol A FBEE S8sHATH 18]
by e Wb 23 G S o] 88t 4=
s

2.6. Western Blot2 £3t CHEHA] HiS| =X
o1z}l TRP-1, TRP-2, tyrosinase2] &4S &<l
3}7] €3l B16F10 melanoma cell 100 ¢ culture dish
of 24 h &<+ Wikttt WA & AAs L Y F=
5 Aed A E wAF 24 h % vk
ThAl XS AASt PBSE 23] A|Z3lal RIPA
(radioimmunoprecipitation assay) buffer (Thermo Fisher
Scientific, USA)E ©]-8-3te] 83l|3kaL 4 C, 13,200 rpm
o4 20 min It AAEEAT. d4lEest] L
4% Y& protein assay kit (Bio-Rad, USA)E Al-&-3}¢]
At on @S 10% SDS-PAGE A 77149
st EEstAth EElE ©E-2 polyvinylidene
fluo-ride fluoride (PVDF) membrane®l 371 T2 A&
oA 1 h &<} blocking (5% skim milk in TBST buffer)
39t} TRP-1, TRP-2, tyrosinase, (-actin 1X} &A1&
1:1,0000.2 3]A3ste] 4 TollA] over nightd Ths
Tris-buffered saline¥} tween 20 (TBST)= ©]-8-3}l 10 min
FA 0.2 33] MAE3}Fal mouse anti-goat IgG-HRPS} rab-
bit anti-mouse IgG-HRP 2%} &A1& 1:1,0000.2 3]4]
sla] ALeoA 1 h B9 vjdstgon B 23S 93
A= Santa Cruz Biotechnology Inc. (USA)SIA] )
ske] AHE-3F3ATH19,20]. A WHE- ¥ TBSTE 33] Al
Z3}31 enhanced chemiluminescence (ECL) western blot-
ting detection kit (Amersham pharmacia biotech, USA)=
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Figure 2. Cell viability of fractions from G. soja on B16F10
melanoma cell line. Cell viability was determined by MTT
assay. Fractions were treated with 0.125, 0.25, 0.5, 2.0 mg/mL
concentrations. Kojic acid was used as a positive control in
concentrations of 0.125, 0.25, 0.5, 2.0 mg/mL. Each value is
3). **p < 0.001 compared the
*p < 0.05 compared the negative

presented as mean + S.E. (n =
negative control group;
control group.
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0.5, 2.0 mg/mLe] FZolA ZHZ} 98.24, 97.44, 99.61,
95.65%°] MZAEES YEMUIL EtOAc &8 F=
EoAE= 27 86.72, 86.17, 86.36, 85.82%2] A EAY=
&< YEHIRITE BUOH 38 FEEdAM= Y %

o| A Z}7} 83.38, 84.36, 83.95, 82.88%2] A ZAHEES
Yelfgler H,0 EZEAE 2H2F 94.84, 94.59,
95.08, 91.74%2] M EZAYEE&S YeEPNUTE FA U=
T kojic acidE AT TollA AZYEES] HS
AAE F=oNA Z+z+ 83.07, 79.10, 77.63, 7079%L
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Figure 3. Effect of fractions from G. soja on intracellular
tyrosinase in BI6F10 melanoma cell line. Fractions were
treated with 2.0 mg/mL, included 10 uM «-MSH. Kojic acid
was used as a positive control in concentration of 2.0 mg/mL.
Each value is presented as mean + S.E. (n = 3). **p < 0.001
compared the positive control group; *p < 0.05 compared the
positive control group.
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3.2, Tyrosinase Xalls 21t
oFF H-8E 2] tyrosinase A3l

BI6F10 Aol 10 uM<] a-MSHQ‘r
F=E 9 EtOAc, BuOH H,0
HaE ¢fsto —‘?*iiﬂi(control), a-MSH &% A8
T, kojic acid A2+ A AFstAtt I Ay oFF
MeOH, EtOAc, BuOH, H,0 &8 FZ&E& 2.0 mg/mL *
glToll Al 2+ 80.88, 67.55, 85.98, 93.23%9] tyrosinase
24 YRS oFF EtOAc 8= Aol
P& w2 tyrosinase €4S E 3 Th(Figure 3). @ -MSH
G502 HEF HF 99.64%2] tyrosinase TS
B A, kojic acidE A A9 53.44%= ERA
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Figure 4. Effect of fractions from G. soja on melanin contents
in BI6F10 melanoma cells. Fractions were treated with 2.0
mg/mL, included 10 uM «-MSH. Kojic acid was used as a
positive control in concentration of 2.0 mg/mL. Each value is
presented as mean + S.E. (n = 3). **p < 0.001 compared the
positive control group; *p < 0.05 compared the positive control

group.
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Figure 5. Inhibitory effect of fractions from G. soja on
tyrosinase, TRP-1 and TRP-2. Fractions were treated with 2.0
mg/mL, included 10 uM «-MSH. Cell lystates were examined
by western blotting analysis using TRP-1, TRP-2 and tyrosinase
antibodies.
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