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2 o & A7 FAHL arbutine™ F-& =0 mdl gvE FAbsh= Zlolth Bl6
melanoma AJZoA URE 9 584 Fx FE29) tyrosinase S Fapbd B4 oA a5 AFTH
oA Brtste] W gaE £ shylth. B16 S & AZE o83 MTT 242 E3E (471 -8
BREFED)0] AREGo]l USe Elskth 84 #Ax FEEY HY2 2S5 mushroom
tyrosinase &4g°] sk 9&4 aNE HYrh 2= IS v EE gRY =1
1,L1:151:2,1:25 1:50°4 B16 melanoma AlZA 40-51 %2] tyrosinase Z4L 5-2|5H]
AAstgTE. E3E, AP BE SFEL B16 melanoma cell®] Hahd kS 50 % o)A ZAAZh

olfigt Avte RN FRAAAEFEE SRS Al v ZAo] A YS AAFshs Hiolth

TR0l - YRE RETHEFEE, 29E 0¥ ayf, glo]ZA/itA] A
Abstract :The aim of this study was to investigate whitening effect of combination between arbutine
and oil soluble licorice extract. Inhibitory effects of arbutin and oil soluble licorice extract against
tyrosinase activity and melanogenesis in B16 melanoma cells were assessed in vitro to determine
whitening effect.
MTT assay with B16 melanoma cells showed that mixture (arbutin and oil soluble) was not each
concentration. Both oil soluble licorice extract and arbutin induced dose—dependent inhibition of
mushroom tyrosinase activity.
Various concentrations (oil soluble extract : arbutin = 1:1. 1:1.5, 1:2, 1:2.5, 1:5) of mixtures also
significantly inhibited tyrosinase activity in B16 melanoma cells by 40-51%. In addition, the mixtures
reduced the melanin contents of B16 melanoma cells by more than 50% at each concentration.
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These results suggest that mixtures of arbutin and oil soluble

whitening ingredients.
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licorice extract are very effective

Abutin, Oil-soluble licorice Extract, Mixture, Whitening effect, Tyrosinase inhibitor

tyrosin?te] LA FAMI o2 Fao] gt A

Q1 A A ofeH1].

Hzxe AHY Ae AvE T il =
Az, fhee HIESH] S A& SR04
HoF Almz g ol§HT Qe ofgAEelt
[2]. kA A9 licorices o8 7FHA] flavonoid
g s 1 5 A 508 ol d@urs
e FEo| glycyrrhizin®|tH3]. Glycyrrhizin®]
ok  hispaglabridin A, hispaglabridin B,
glabridin, 4-O-methylglabridin, isoprenylchalcone
derivative, isoliquiritigenin, formononetin 5]
ovl o F Y BE ¥ sk AL
glabridineo]tH4]. E3F glabridine TFo] T4
gt JF2 v]A]E= hydrophobicdt B F29| st

O]l rI_E

U=z et tyrosinase 4 oA g
melanin A o174 28-S 7FA 7 9o} mE ]

oz gLt g5 73 91O H, tyrosinase
o] 50% 9A FEoA= stolE2F =9 oF 16
v 852 Efhar QloHS)

labrldm—g o+55 ]—‘“ g zFE=22 4

o‘E‘r Ol ‘*Oﬂ OHEL ‘3-< Frtetast, @5 A6l
L3Pz Sole gt avts Yeila Qe A
o A o

Table 1. Ingredients and content of whitening products

No Ingredients Content
1 Broussonetia Extracts 2%
2 Arbutin 2~5%
3 Oil Soluble Licorice 0.05%
4 Ethyl Ascobyl Ether 1~2%
5 Magnesium Ascorbyl Phophate 3%
6 Ascorbyl Glucoside 2%
7 alpha-bisabolol 0.5%
8 Niacinamide 2~5%
9 Ascorbyl Tetra Isopalmitate 2%

AE : AESITETAA
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Fig. 1. Structures of Arbutin and Glabridin
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AEojOrEIAATA] oot §84 Az

L glabridind& 35 - 40% w/vE &34
ojzle] | mEHolt}.(Fig. 1) Glabridine v A
ot R2 g0 mBE 53 glabridino] Hahd
o A3 @l WAL olAehe TakE TR
AvoweRd Ameld Wehd A4 as
(tyrosinase)®] &/ <jAlshs AMdol =2te
v, DNAGH] BlAE ere Wal A4s o
et RERE Fubd Al A(UVB)E 2AFSH
FEEe ARSI ZRAAd2 glabriding &
frole AME Fad oz WeeE A9 A==
diE HolEoH5].

HWepd-e w57 Aol e EEH HetiAto]
E 9] tyrosin®] tyrosinasegtil SH= enzymeo] 9]
o Atete]o} AE=t] of7]olli= tyrosinase®]
4 32 Ao Folste Az 2dEelA
tyrosinase, dopachrom tautomerase, peroxidase,
catalase, glutathione reductase 52 &4 2],
otdd, d 59 g0l % UHIHEAFN), T2
E}1=H(PG), Cyclooxygenase (COX)51 &2
mediator7} o k= A2 dA qloH1,7-81
F|2 mH o] FAS ofof bRt AR &
A Mz 4 4] 28l digt g2 a+
o] o] fo|Z]aL Qlt}. H|AA] 2AE 7HEste] 7]
AeFgEor EAstke BF M= st
H BER 443  ohizt Aze A7
giet cheret Wl 5ol AEE Q19 vlg 2
o] Qlch. ShAITE Bl A&7 o] FHke] QlojA]
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2. 44

2.1, Alef

2.1.1. A=

Mushroom  tyrosinase, L-Tyrosin (Sigma,
USA), Dulbecco's modifide Fagle's medium
(DMEM), antibiotic—antimycotic solution
(100X), trypsin—EDTA (10X), fetal bovine
serum (FBS) @ Dulbecco's Phosphate Buffered
Saline (DPBS)= WelGENE Inc. (Daegu, Korea)
oA FAsATE. 96well plate (Nunc, USA),
Pipet (Gilson, USA), white tip (Axygen
Scientific, Inc, CA), vyellow tip (Axygen
Scientific, Inc, CA), blue tip(Axygen Scientific,
Inc, CA), IN  NaOH (sigma) 2
3,4=dihydroxyphenylalanine (sigma) °llAl F+<ist
gt 4EEL Bioland (Korea), &84 #x =
E52 Maruzen (Japan)oll A FsHAT

2.12. A==

B16 mouse melanoma cell 2 SH=A|EZF-23Y
(The Korean Cell Bank)ollA £ddle] ARS8}
c}.

2.1.3. 7171

ELISA Reader system(power wave, Bio—tek
INC, USA), CO, Incubator (UP50H, Forma
scientific Co., USA), Clean bench (SH-120S., g+
&SM, KOREA), Inverted—microscope (TS—-100F,
Nikon, Japan), Water bath (BS-10. Ao]<d],
KOREA)
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2.2.1. A|zZufF

B16 mouse melanoma A|ZE (0|5} Bl6 A|X 2
F7)E 10% fetal bovine serum(FBS), 100U/mL
H YA (penicillin), 100 zg/mL AEZFEnto] Al
(streptomycin)= XE3F6H= Dulbecco's Modified
Fagle's Medium(DMEM) B4 wjFL: 3
7Ce 5% CO, 7t FAEE vig7lolA vidsta
=8

220, AZ AEY =3

ANz AEES Foti7] flsiA Alzsd &
! A&[3-(4,5-dimethylthiazol-2-yD)-2,5-
diphenyltetrazolium bromide (MTT) assayl-&
AaPstdet. Celle welld 5x10°7]& counting
Stod 96 well plateell &Sk 24A17F vieksES
3 ol% HiZE AASHY, FEE=E AE HjA|
g wAste] 39 iRt oy wiAE AlASHL
D-PBSE  A|Ast3H. olFA FHIE cello] 2.0
mg/L MTT solution 50 wl # 7}ste] 37°Ce]
Al 3A17F 59t incubation SFal, MTT solution
< AAst D-PBSE AET oE, A"
formazan crystale]l DMSOE 200 w 4 Yo
1587 83[A17]1 ELISA reader® AR&-5Ho]
590 nmelA FFEE SASHTHI0]

2.2.3. Mushroom tyrisinase &4 %A A3

Tyrosinaser= QAU ] dWehd Atd B =ollA
7V S83% 7] £ AAPA o Tolct= aa
A B2 UM 7ol o] A4E oAske 4871
Aes 7ML ek o] AIE AldTolA
tyrosinase 840] /42 Adfsh= A& B7tst
+ Wolth. "ehd AP A  tyrosinaser
L-tyrosine®| 4] 3,4-dihydroxy—L-phenylananine
(DOPA)E ZAA DOPAquinone 2 418t== 3}
ol AA| ¥ £ 5 AAok= AHEAR G
QFcH11,12].

ABE SEEZ 96 well plateo] 20404 53t

2 Z} welloll ImM L-tyrosine 20 W¥-& &5
gttt 0.1M potassium phosphate buffer (pH
6.8& 150 A ol 1600 unit/ml
mushroom tyrosinaseS 10u% @il 37CoA
2087t incubationtct. 450nmof|A] Absorbance
£ Sk

E|ZA|LpobA| o] B4 &40 542 L-tyrosine
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7 L-DOPA ©f &JsiA] o]Fojxlrt. L-tyrosine
S 7142 A3l dopachrome & AJAdsH= &
o "kS £l [-DOPA & 7|32 A}gs}o]
dopachrome & /st 0 ¥g &£x& 717}
T 4= At DOPA chrome 9] H&2 #3354
Ql HHo=E =ZHo] 755t 480 nm 9] SHE
HotE SAgo RN Thg S8 SFY 4 Uth
dopachrome®] &53A5=7F 3600 M-1cm-1 ©]
o=z o] g tidotd FFkZ9] Histe] wE
tyrosine ¥ dopa 9] Tk W3tE HAFHOE s
& 4= ik R R0 g2 AYotAlE L-DOPAS
7142 &85t melanin 2 A= £ 71 9
w2ty deiA ok [13] 71890 L-tyrosineXt
mushroom tyrosinase 12|11 AR5 &7 HH-§A]
1 5 HEACZRE P Tut3-59] optical
density (o]s} O.D)gt= &4t O.DIZ Sl
X127} mushroom tyrosinase®] A4S A|5t=
2] @S ODZS mushroom tyrosinase?] &
Aol #8545 FFEY F=A7 =4 Yetd= bt
H, mushroom tyrosinase?] &4 JAIst= A=
7t A7HE S, e A7 BA vERdt 3
7P Al=ol 9 tyrosinase  activity
inhibition Z=X|7} Z45% tyrosinase JAAZA|
o r gttty wEglt

Tyrosinase activity inhibition (%) =
D-D,
[1- g 1% 100
D: A3+ 3%
Da @ A%+ blank S8
C: Ux7 9=
Cs @ W2+ blank 3=

2.2.4. B16 M| E|A tyrosinase EAQ JA|
A

depd 343 5 DOPAClA  DOPA
quinone® 2 % ] Fost= tyrosinase 49
AA| AEE cell lysateE o83l S3c= =
o= AW o5¥t 2tk Ble AlXE i
60 mm dish (TPP, Switzerland)E& A}-g5}o]
welld 5X10* 7§ 2 EFgic 16417 v &
Alz7t 2= b Aeg FEEaE APst] 3
d B wigde & 39 3 Phosphate buffered
saline (PBS)Z F Aol & ohS cell scraper
2 AxzE St & AEZEfEAE Y Ax
S BEe & AT moo ol ges

ol N ofo

ol
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AAste] Fako] thlAS 9ewello] HolZEt) 1
mM L-DOPA7} £ ¥HgA-& P11 1ARF 53t
37Co|A WAt (L-DOPAZF Q= b
S dojE MEL plank FOE L-DOPAWE
oA wEhH BEEEAZR 450 nmollA &
TE EAqt

ol oo 12

Tyrosinase activity inhibition (%) =
D-D,

[1- G 1% 100
D: A3+ 3=
D, @ A% blank T3
C: iz S8
Cp @ BiZ+ blank 4=

B e Alzol| 93 tyrosinase@Ajo

I | 2
T2 WL Az RN EHHOR 4§
i

2.2.5. B16 A|EA melanin A A &3}
A4

B16 AlZoflA wiF Al A& Ao 2§t det
39 oA g SHol= HHoeRE A3
2 that A
Bl6 AIZE Hjokg 60 mm dishE ARg3}o]
7b welld 5X10* 7§ & Bk 16417 ol
G T Azt BREE ZF ARE FEEE AT
st 3¢ <t kst 39 ¥ PBSE F W A
o] & % cell scraper® HEZE $&3lo] 5X10°
A 1.5 ml tubeo] EFS T olE fAEHsIL
Mz FAEE e s 42E S¢tez
golstal o] HHE] 1 N NaOH 200 W& 4
I 1027 #o] HepdE /YA £ oA
96welloll &4 ELISA reader2 450 nmojA
s A

B AR o) Wapd o] A
g o Ai qAAEA ardoe=z zgiittal
a3k

hs

d
H
H

ot o of

2.3. SAXzE

RE e PRI FHE ZEAG)
A1, #olo] fo]4de student's t-tests ©]-8-5}
of AEsgrt. BAH FAHL pl05 FE0R
d7gstalrt.

3. M= ME =H
Alzze] Aol 1A
o

b -

ARE FEYTEFEES oln] 1A ds

Aol 4T Yrolrl AW EREBY B¢
2o met oyt S Holx] Felets]
o WA IREY fe4REFEES 4H
0~1000 wt/ml o] THFSt w2 TASte] Bl6

MEof A&t A3 controltH

| &FEe 1000
wl/meo A oFzke] Al =Ao], {89 AxFEE
2 100 w/mo] FEoA HE Z4& BYS &
= AShFig. 2 (@ b)) ol & &9 114
SEet: PAQE Z o2 AIREE ol

THES F8dFEFEEY ANE54er A
/g0l A yehdA] oh2 20 wl/ml-& 31784

7121 dHES 20 wl/ml (1:1), 30 wl/md (1:1.5),
40 wl/ml (1:2), 50 wd/m¢ (1:2.5), 100 wld/mé
(1:5)9] HEE FHdto] APt 2 &
EoA AE FAgo] YehbA] 22 <l
k. (Fig. 2 ()

3.2. Mushroom tyrosinase &4 x| AH
Zda

Tyrosinasex= 1A Weo] Hehd A A=z
A 7V 8% 27 S5 Z2ADA S Tolsh=
a4gA g2 o gEo] o] asaE oAlsh=
287148 7HA 1 ot Tyrosines DOPAR A
25t=  tyrosin hydroxylaseZd¥ DOPAE
DOPA-quinone® 2 4Fdlsk= DOPA oxidase
24 7HA L dt14]. o] AEL AR oA
tyrosinase 849 TS Adlot= H=E FH7t
oH= W92 mushroom tyrosinase®t 71291
L-tyrosing 2%3t gh-gdof| Am&Eg& Y,
450 nmollAe  FFEE Frolt.
Mushroom tyrosinase®] &4o] =245 4=
of A7 A udehdoh ¥, mushroom
tyrosinase®] B/d& <Alsk= A7t H7bE A
<, 450 nmoflA 9] FFE #A7F WA dEhdth

A R IR EFESFES
mushroom tyrosinase®] &4 JAE Ho2 A
T GEE2 20 w/mlollA 11%, 30 wl/mloll A
17%, 40ul/mlolA 27%, 50ul/mioNA 38%, 100
wW/ml A 41%9] mushroom tyrosinase2’d
G HojEoh, 882 FE29 494 20

[
=t
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Fig. 2. Effect of Arbutin(a), Oil soluble licorice(b) and mixture(c) on the viability of B16
melanoma cells by MTT assay. The results were expressed as meanzS$.D. from three
independent experiments. (Significance of results, * @ p<.05).
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Fig. 3. Inhibitory effects of Arbutin(a), Oli soluble licorice(b) and Mixture(c) on the activity of
mushroom tyrosinase. Data are displayed as the average = SD of triplicate experiments.
100 wd/m¢ arbutin and 20 w/m¢ oil soluble licorice showed 59%, 39% inhibition of

mushroom tyrosinase. "p<{.05: Compared with 100 ul/ml arbutin and 20 wl/mf oil soluble
licorice.

=
]
a0

0

5
B

w/mloN A T1%, 30 w/mioA 75%, 40ul/mlol| g4 AA=le] mle £2 Aoz eyt (Fig
A 85%, 50ul/mle A 88%<] tyrosinaseZ’d AA| 3 (a) (b))
g5 Ho] gHE H|s| mushroom tyrosinase 1:1, 1:1.5, 132, 1:2.5, 1:59] Hlg=2 &gt
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S3=9 mushroom tyrosinase &4 A&
Y2y 87%, 91%, 93%, 94%= et &4 A
a4 a0 @5 ARE tiH] w945k
LS geld & UdehFig. 3 (o) 4749
20 wt/m®] FEANA 11%, F-88dx55= 20
w/me] oA 71%°] mushroom tyrosinase
249 AES Kol 84T EFEE 20 wl/
¥ FHREE 20 wW/mE e A

o5 AR AlEGD O g3t ole epsti o,
TEAAEFEE OG5 AR O] 20%°139] &
o] oAl AL T & gtk BE &

o = AE T g
FE2 OFE 100 w/m¥} 8902552 20
wl/medt ¥lwsHlE W FoAk = &Eol &
= gelsktt. (Fig. 3 (©)

Tyrosinase+= tyrosine= DOPA
(3,4=dihydroxylphenyl  alanine)2  Z¥¥st=

tyrosine hydroxylase /41 DOPAE DOPA
quinone® 2 4t8}sH= DOPA oxidase A4S I
5 7K 9lew, TRP-12  DHICA
(5,6—dihydroxyindole=2—  carboxylic  acid)&
indole—5,6—quinone-2-carboxyl acid & 4ts}st
1, TRP-2&= DOPA chrome2 DHICAZ oA
slst = aaolH15].

T =2 L-tyrosines 7|E=2 ARESIES
7% tyrosinase?] JA@I7T F Yehts Ao
2 Ho} melanogenesis®] tyrosinase-related step
% 7F% A& @Al L-tyrosineo] 4] L-DOPAZE
WYEE YL 2 ool Ao wekHn,

(@)

3.3. B16 melanomaAM|Z0f|A| tyrosinase
2d ox AE #at

Bl6 AIZE o]&stod AFEZS tyrosinase
2 A AFEE AT ez gREY 5k
£ 20, 30, 40, 50, 100 w/md & HIAE St A
T 20 wl/mlol A 8%, 30 wl/méolA 9%, 40 ul
/mdANA 17%, 50ul/mlNA 20%, 100 wl/méof A
26%°]  tyrosinase®] B4 AAlE  HolFof
tyrosinase 24 Aol a7t S & A
Atk FEAHEFEES A 20 w/mlolA
30%, 30 w/mlolA 38%, 40ul/mioNA 36%, 50
w/miNA 51%2e] 24 AAE EAFA (Fig.
4@) (b))

1:1, 1:1.5, 152, 1:2.5, 1:59] H]&9] SgE]
g4 A& 47 40%, 37%, 41%, 51%= 1}
bt IHES 100 w/me] Tk 9E A
£ AHgHET I8E 20 o /miet 8T EF
8 20 w/ml &g A] tyrosinase®] EAJ A
o] 26%°01A 40%= FsEe AL AT &
et (Fig. 4 ()

30 Mo

3.4, B-16 melanoma MIZO|A 2}l AHM
AN S0 M Zut
B16 melanomaX| oA HiF A] A& A
ofgt HAahd Ao A i EHs5He=
© 2 B16 melanomaA|®xe] &HE, 4844
28, =S A=sta Hapd ARl m
3

Fehiet.

2 BN o
fr 4 2 2

e
Ml
o

- s g
| I I I | |

(%) 0 30 @0 5 100
0 0 0 20 0 0

entration(42/i2)

ontrol gon

(x]

Fig. 4. Inhibitory effects of Arbutin(a), Oli soluble licorice(b) and Mixture(c) on the tyrosinase
activity in B16 melanoma cells. Data are displayed as the average = SD of triplicate
experiments. 100 w¢/m¢ arbutin and 20 wl/m¢ oil soluble licorice showed 74%, 70%
inhibition of mushroom tyrosinase. "p<.05: Compared with 100 ul/m¢ arbutin and 20 wul/

m¢ oil soluble licorice.
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gHE] =2 20, 30, 40, 50, 100 ul/m
2 H2E st A3 20 w/mlolA 2%, 30 wl/ml
ANA 6%, 40 wl/mlolA 13%, 50ul/mioNA 13%,
100 ul/meollA 18%<] Hepd A4 AAEE B
AFom FEAATEFEETS F 20 wl/md
oAl 34%, 30 wl/mloNA 42%, 40ul/mlelA
61%, 50ul/mlNA 63%2] AAIHFS HoFirt.
AgdutolA Hi= Hiel Zo] f8AAHEFEE
o] a7t o 9453tk (Fig. 5 (@) (b))

1:1, 1:1.5, 1;2, 1:2.5, 1:59] H]&9] Eg=9
datd A A2 A 52%, 55%, 58%,
56%, 54%= UERETh o] Az Hpg o &
e A 4RY, F88AEFEES OF AL
& Al Hoe= O 8% 23t SopA)l gdoevt
GRE] Frrt FrlotE "Hahd A A
< tyrosinase oAl &1el= He] A F76HA]
R AT & U Hepd F4 94 &
Ttof| M= FEE8TERFEESY It i
Sot71o GEEIe] e3E oAM= 4
20 wW/miA 1:112 &35 282 olQol+ A
ou|7t gl ASR Hoz|E Hio|th.(Fig. 5 ©)

£

(@)

ocentration of Oil soluble licorice (L€/T0  Oil soluble
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T YRES 20 w/ml (1:1), 30 w/ml (1:1.5),
40 wl/ml (1:2), 50 w/m@ (1:2.5), 100 wl/ml
(1:5)9] Hlg= FFsto] Adsilt. 1 Ay
o3t 2.

1. gRE2 0~1000 w/ml 2] FEofAl Al

2 3Ist AT} controlt]H] 1000 wl/
oF7to]l Mz HAo] YehdS 2}l
stgoH, FE8AHESFEES 100 w/mo
FhoA M 5A4& Byt 2EEA
= AlE=/do] YehA] ek

0%
)
12
)
il
i

2. Mushroom tyrosinase®] A4
Sk AlRolA dR™, §880E5FE
e L ogEFoen dopdg Aot

o

=9 &50] F2& 1T 5 Uh &
H2 100 w/mle] T2 ARRE A 26%
g AAIE Holut dHEE 20 ul/mi<t
IzxFEE 20 W/me 1112 A2
T 51%9] &4 JAE B 2
7ho] &4 A &o] AF5stat. ofA
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Fig. 5. Inhibitory effects of Arbutin(a), Oli soluble licorice extract(b) and Mixture(c) on the
melanin synthesis in B16 melanoma cells. Data are displayed as the average * SD of
triplicate experiments. 100 @l/m{ arbutin and 20 wl/ml oil soluble licorice showed 74%,
70% inhibition of mushroom tyrosinase. "p<.05: Compared with 100 ul/m{ arbutin and

20 ul/ml oil soluble licorice.
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