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The Skin Whitening Effect of Gypsum Extract using B16F10 cell lines
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Abstract

Objectives : Recently the aesthetic, especially skin whitening, is focused on. This study was designed to
investigate the effects of Gypsum Extract(GE) on skin whitening using B16F10 cell lines.

Methods : In this study, we investigated effect of GE on cell viability, melanin synthesis, Superoxide
dismutase(SOD)-like activity and tyrosinase activity in vitro and in vivo.

Results : In results, The proliferation of B16F10 cell lines was increased by GE concentration. But there was no
statistical signification. Melanin synthesis was decreased except GE 125ug/m{ of treated group. And the melanin
synthesis ratio was increased in group being treated e-MSH. But After treating GE, it was decreased compared to
Non-GE treated group. In addition, the SOD-like activity was enhanced in more than GE 125ug/n{ of treated
group. And the activity of tyrosinase in vitro was inhibited in GE 500ug/m{ and 1,000ug/m{ of treated groups. The
activity of tyrosinase in vivo was reduced in both Arbutin 500ug/m{ of treated group and Gypsum 500ug/m¢ of
treated group compared to controled group. After being treated e-MSH, the activity of tyrosinase was enhanced.
But after treating Arbutin 500ug/m{ or Gypsum 500ug/mf, it was inhibited being compared to the group of
Non-medicament treated.

Conclusion : The results of this study showed the effects of GE that can inhibit melanin synthesis and the
activity of tyrosinase and enhance the SOD-like activity. It means that gypsum has the skin whitening effect.
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1. M=
1) A&

E A3lo] AR8E HE(Gypsum)}S AR 43
BEOQl HA9] F5BAEAE(CaSOs - 2H,0) 02 11 5

2) A=z

2 AoA= M S (melanoma) AIEEQI
BIGF10 cell& AMERIOH A28 (KCLB,
Korea)ollA] +4st3irt.

2. YH

D A= F&

BHE 100gT S5 1,500m0E 47199871 (e,
R 12087 A Agde gHE AS o
= ARl (el )E ol8stel 2,500
rpm oA 2583t AEEIsl ASdtte Fot3l
Aol F5HES AUE=71 (EYELA, Japan)Z A%

S5 U, 5E0F7I(Y4A], Korea)S o185t 3

A
ZH0F HH 0.15g9 AZREHGypsum Extract,
GEZ A1, 582 0.15%%th o] Algs 524
Z B olkF A=M(phosphate buffered saline,
PBS)o]l =<1 &, 0.22m®] BE|(PALL, UK)ell 28] &
- HAlsIITh

2) A1 i

B16F10 A|Z39] AL Hix]+= DMEM (Lonza,
USA»E AR8<131L, HiA]O]l Antibiotic-Antimycotic
(Gibco, USA)Z}+ 10% fetal bovine serum (Gibco,
USAYE Z7Isisich. A7zt 59t BIGF10 AlEF=

71



Shgotolu]lFululalelx] A33H A22(20208 5%)
37T, 5% CO, incubatorollA] wjosISIch

3) AZ A& 573

BZ-Cytox Assay kit (Dogenbio, Korea)E AR&3}
o] GEZ} B16F10 Al220] mlAj= AEae S74sI3ith
BI6F10 ANZE #idstd 96  well plate]
5x10%cells/well?] L2 7+ wellg E35}11, 37T,
5% CO, incubatorolA] 24A17F ¥ty 1
GEE & 5=4 (0, 62.5, 125, 250, 500, 1,000ug/
)2 A5k, 37T, 5% CO; incubatoroA] 24417k
HjoFsIATt thE0 2 Zb wellol] EZ-Cytox 894 1040
£ Ao}, 37T, 5% CO; incubatoroA] 2417t 1Y
et & 450mollA] Microplate Reader (Bio-rad,
USAE ARESiA S7gste] S8E E4618IH

9 ehd AEEE 24

Aeid Aol GE7F vl J32 Hosoi 59 B
WG wigo R 2459t BIGF10 AIE5E viost
o] 7+ welld 24 well plateo] 2x10%cells/well2] &
T2 B3l 37C, 5% CO; incubatorof|A] -2+ 4
PSS sl 24417 BiSSHAH. 1 F GEE w=9
(0, 62.5, 125, 250, 500, 1,000ug/m)= A3+ che
37C, 5% CO, incubatorol|A] 48417} vt HY
I3t & PBSE 7t wellZ AlFskL, IN NaOH 8%
400u2 7Iste] 1AIRE < 60TolA E3fiet
405moA Microplate ReaderS AMEslo] 743190
=4

GE7t a-MSH(e-melanocyte stimulating
hormone) 02§ Hapd AJgHdol| njx e a3s
dolH7] ot GEE &= (0, 62.5, 125, 250,
500, 1,000ug/m)E A5t 37C, 5% CO,
incubatoroA 1AIZF BiRE & ¢-MSH 100nME A
st 2= 37T, 5% CO, incubatorolA] 48
AJZE EiEet - PBSE 7t well A5k, 1IN NaOH
BN 400us Z7Iste] 1ARE 57t 60ToIA Bsfigt
2 405melA Microplate Readers AR&sto] 4
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5) Superoxide dismutase (SOD) A=

23

GE9] SOD AR IRl (H0)2 24
A Aesks ¥ SHISKE pyrogallol®] A4
S Marklund 59 WL vierog 245} 1}
BRIk TR, GE A7) $9] SOD FAR S ot
7] fiste] GE 2t &&= (0, 62.5, 125, 250, 500,
1,000ug/md)E bufferol] =01 10u# 96 well plate]
271(E the AL0)A Tris-HCl Buffer(50mM Tris
aminomethane, 10mM EDTA, pH 8.0) 150u%};
7.2mM pyrogallol 10ulE 7kl 1023t BESAI7]
1, 982 BAAZI7] $Isll IN HCl 50u2 A7kt
% 420molA E3=5 ELISA reader (Biorad, USA)
£ o]g3lo] A} SOD AR 355 &
A7 7 119 S AolE WE-E (%= et
Wi3lck

SOD(%) = (1- A/B) x 100

CA L FER YRS S

B 2% 2RI EE
6) A8 Y tyrosinase E4& &4

GE7} tyrosinase 84 JA9] v|X= A= Yagi
59 Wy olgsid St 0175 M
sodium phosphate buffer(pH 6.5) 0.5m(®} 10mM
L-DOPA €% 0.2u65 7IRt th GES buffero] 0]
I FZE%(0, 62.5, 125, 250, 500, 1,000ug/nd)Z
=7] 9ol 0.1mE 7Hith 1 & 37ColA 28%F
mushroom tyrosinase(110unit/mf) 0.2m¢E 7}t
of wWkESlal,  475meld  FBEE SASISth
Tyrosinase A& AR 4] 73471 H7H+
o] 4% AAeE SN, Ashes thaat 2ol

ArFetaiet.



Tyrosinase inhibition(%) = 1-{(A-B)/(C-D)}|x 100

CA AR} EAV} BE A7 S 8o
B : Al=ut H7}e uke Qo

L€ AR AR whe o

D:

Azo BAVL WS AN e W 89

7) ME Y tyrosinase E4& &4

GE7} A= U tyrosinase &4 Aol mA)= ax
L Martinez-Esparza 5] HPS o}83] 24311
t}. BIGF10 Aﬂszé 1. 5><106cells/dish9] FEE cell
culture disholl £5%F &, 37C, 5% CO; incubator
oA Rt g °V4ﬂ‘— S1sl 24A17F BiFSIA. T
o= 37C 5% CO, incubatorolX GE 500ug/mZ
Aefgt & 2447 widsigich HiF & AlRZE
Protein Extration solution 1mfoll FEA7]L, A&
£ vortexing?t ¥ 584t 1,000rpnelA A4lEelst
oq o AR=ORO. T =7 gholog /\}_9_0]. 1;].
96 well plated] 71291 L-DOPAQ2mg/mf) 100ulE
tyrosinase 873 S7J517] floto] Ear, GAN 40u
£ A7RE TS 37T, 5% CO, incubatoroAl 1Ak
HESAZ1 & Microplate Reader® ARE51] 405me
A 4519t tyrosinase &4 A tixde] &
Fro tigt WS = Alkellch. L GEZF A W]
tyrosinase &4 Aol mAle RS YofHr] 3|
arbutin® ¥4 HZCo 2 7% & GEQ} H|w. 23
5l9ith. BIGF10 AlZE A718HA €1 tyrosinaseS
A2t #-& Non-treatedw:22, GEY arbutin 4]
2JolA] G2 w2 Control® 2, arbutin 500ug/mlE
At +& Arbutin 02 GE 500ug/mE A2t
T2 Gypsumel® AFslo] olz9 Ax
tyrosinase &/3&-2 oI

a-MSHZ Al W tyrosinase &43&°] t|x&= a3}
£ ¢7] 98 GE 500ug/mie} arbutin 500ug/mlE A
Zaiict. 1A% § ¢-MSH 100nME Azjet ohg 3
7C, 5% CO, incubator©lA 24A17t HiQF & A|ZE
RIPA lysis buffer 1mfo]] @ERIZIH. B30 AZE
vortexing®t & 587t 1,000rpm oA YAEES51o]
010 ARxAlS B 2A FaloT ARSI o]E

e 9 6]l M #2290 o &3t

Aafeat AFHHL tyrosinase?] T4 A&t 5L
SHA| Aot E3E, GEZF e-MSHOl 9Jsf fies
tyrosmaseoﬂ e g5 47| YA arbuting
F dxo= AAoHI=H, o-MSH %
£ ?4315}7\] %2 & Non-treatedtoZ,
tyrosinase®l| e-MSH®} FE-g ATolA] &2 -2
Controls-22, tyrosinase®] a-MSHE A3t &
a-MSH#22 12|31 tyrosinase®] e-MSH *2H
gl oAl arbutin?t GEE A%t +& 4%
Arbutint®™  Gypsum#=CZ XSt & o]

tyrosinase &3&2 453t}

tYI‘ osinase

il
1o

3. Az

A3 Fof Holdl tlojEE fol ASS st
A m2 7391 [BM® SPSS® Statistics 25.0 HAS
AT 719 Wi HjyE

d

ARgsIolom, one-way
ANOVAZ. §919& Slota, Tukey WHOR AR
AZS A9 ] o pZe] 0.05 Tl -5
ool Sle Aem Tt

m. & 1

GE7} S28% M|Z3291 B16F10 A|EQ] 54189 ]
Az BAE gold 21, 289 skl wet A=
F2180] F7I6I%oU SAAR Folde HolA] elsk
HTable 1, Fig. 1).

2. Ed 49 AN =1t

GE7} dapd *é*é Al A= BIE ST 4
It GES xiaﬁ 3 125ug/ml AEHp=0.058)= Al

Sepnt me felepl W B9 oplpisic
(Table 2, Fig. 2).
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Fig. 1. The Effects of GE on Proliferation Rates
in B16F10 Cells.

The number indicated on the X axis is the

concentration of GE. Results are expressed as

mean and standard deviation. (n=8).
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Melanin synthesisrate(%])
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0 62.5 125 250 500 1,000

Concentration(ug/ml)

Fig. 2. The Inhibitory Effects of GE on Melanin
Synthesis. The number indicated on the
X axis is the concentration of GE.
Results are expressed as mean and standard
deviation. (n=4).

* o Statistically significance compared with group
0(Non-treated group) (*; p<0.05, ** ; p<0.01).
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\‘3—/88 - =%
120 |
.

Melanin synthesisrate{%)

Non-treated 0 125 250 500 1,000

Concentration(ug/ml)

Fig. 3. The Inhibitory Effects of GE on Melanin
Synthesis in a-MSH Stimulated B16F10
Cells.

Non-treated; Group cultured only cells without

GE and a-MSH treatment. The number indicated

on the X axis is the concentration of GE. Results

are expressed as mean and standard deviation.

(n=4).

* o Statistically significance compared with Non-

treated group (** ; p<0.01).

16.0

12.0

8.0 - “)’_7 —
4.0 /’

0.0 £

SOD-like activity(%)

Concentration(ug/ml)

4. The Effect of GE on SOD-like Activity.
The number indicated on the X axis is
the concentration of GE.

Results are expressed as mean and standard

deviation. (n=8).

* Statistically  significance  compared  with

0(Non-treated) group (* ; p<0.05, ** ; p<0.01).

Fi

G

Table 1. The Effects of GE on Proliferation Rates in B16F10 Cells.

Concentration

(ug/nl, n=8) 0 62.5 125 250 500 1,000
Cell viability Mean 100.00 102.03 102.48 100.50 100.32 105.98
rate(%) SD 8.13 12.50 11.64 9.28 6.68 2.71

Table 2. The Inhibitory Effects of GE on Melanin Synthesis.

Concentration

- 0 62.5 125 250 500 1,000

(ug/md, n=4)
Melanin Mean 100.0 81.2 82.3 77.1 77.1 75.2
synthesis rate(%) SD 10.60 8.24 11.34 6.54 4.97 3.68
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Tyrosinase inhibition rate( %)

625 125 250 500 1,000

Concentration(ug/ml)

Fig. 5. The Inhibitory Effects of GE on
Tyrosinase Activity in vitro. The number
indicated on the X axis is the
concentration of GE.

Results are expressed as mean and standard

deviation. (n=8).

* . Statistically significance compared with O0(Non-

treated) group (** ; p<0.01).

160

=¥ %
120
40 I
0

Arbutin

Tyrosinase activity rate(%)
[v:]
(=}

Non-treated Control Gypsum

Group

Fig. 6. The Inhibitory Effects of GE on
Tyrosinase Activity in vivo.

Non-treated: Tyrosinase-treated group without
B16F10 cells added: Control: Not treated with GE
or arbutin; Arbutin: Arbutin 500ug/m Treatment
Group: Gypsum: GE 500ug/m Treatment Group.
(n=4).

* o Statistically significance compared with Non-
treated group (** : p<0.01).

Table 3. The Inhibitory Effects of GE on Melanin Synthesis in a—-MSH Stimulated B16F10 Cells.

tration
Cw&“ i cell only 0 125 250 500 1,000
Melanin synthesis Mean 100.00 157.23 124.10 128.92 124.70 130.12
rate(%) SD 1.39 9.91 4.17 7.49 3.61 2.78
Table 4. The Effect of GE on SOD-like Activity.
Concentration
(ug/nl, =) 0 62.5 125 250 500 1,000
o Mean 0 6.58 7.24 673 9.07 13.50
SOD-like activiy()) 0 3,01 488 3.29 2.64 836
Table 5. The Inhibitory Effects of GE on Tyrosinase Activity in vitro.
Concentration
(ug/ud, n=]) 0 62.5 125 250 500 1,000
Tyrosinase inhibition Mean 100 100.35 99.39 96.11 93.05 87.22
rate(%) SD 0 1.58 3.26 2.29 2.39 2.84
Table 6. The Inhibitory Effects of GE on Tyrosinase Activity in vivo.
(SOO;I/%;I’DH: 4 Non-treated Control Arbutin Gypsum
Tyrosinase Mean 100.00 150.17 128.05 127.18
activity rate(%) SD 2.31 3.09 1.92 2.58
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3. a-MSHO|| ofalf REE Aot Y0

0Xl= &t

a-MSH(e-melanocyte stimulating hormone)=
R e Aol ohgt GE9| avte watt 4
3}, o-MSH®} GEZ AJslA] %2 Non-treated]l
H[5l| o-MSHE AZ|3t thE Adwox= did A
g&o| 371l ESE o-MSHE Azt A8+ 3
oA GEZ AJslA] o2 0 skxol vl GEE A
o OE Aol FofsHAl Hehd Aol A4st
AcKTable 3, Fig. 3).

4. SOD RAQ0 D|xl= &1

GE7} SOD ARl mjale a3hs st 23,
GEE 7] &2 09] &4 AHafeS 0%} at9k&
o, 125ug/ml 5= oPIolA BF FoJsHA SOD A
o] SVt Table 4, Fig. 4).

5. A&z LHOIMS] tyrosinase Aol &1t

GE7} Algl™ UjollA9] tyrosinase©l] PlAE= adts
TR A3}, GEE AgsHA] & v~ 100%= Ho%
< M 500ug/met 1,000ug/ml wOlA  H2lSHA
tyrosinase /3& A5t Table 5, Fig. 5).

6. M LHOAMQ| tyrosinase KXol &t

GEZ} AIE UlollA9] tyrosinase B/30] v|A= &}
S st A, Arbuting? Gypsumd?t EF
Controlo] B]8]| F2J51A tyrosinase 8= 144
ZHTable 6, Fig. 6).

7. a-MSHO| 2Jaf RE=l tyrosinase X{al

ot

fol

a-MSHZ $% % tyrosinase 49 GE7} t|X=
aIE WAt 23 o-MSHE A & o-MSHE,
Arbuting® 123 Gypsumw+ X5 Control==f H|3}|
tyrosinase &4do] AR55l9ick ESH Arbuting T}
Gypsuma~Z e-MSHol| HIs -2lstA tyrosinase
WIS HAAFHKTable 7, Fig. 7).

= SESERE S FEsks AR AAE

&
. EE]
100
50 I
0

Non-treated  Control a-MSH Arbutin Gypsum

Tyrosinase activity rate{%])

Group
Fig 7. The Inhibitory Effects of GE on
Tyrosinase Synthesis in a-MSH

Stimulated B16F10 Cells.
Non-treated: Non-treated group; Control: Not
treated with e-MSH and extract; e-MSH: «-MSH
200nM Treatment Group; Arbutin: Arbutin 500ug
/ml Treatment Group: Gypsum: GE 500ug/mi
Treatment Group. (n=4).

* © Statistically significance compared with Non-treated
group (** ; p<0.01).

Table 7. The Inhibitory Effects of GE on Tyrosinase Synthesis in a-MSH Stimulated B16F10 Cells.

(50 Ou(;;ﬁpn= 4 Non-treated Control a-MSH Arbutin Gypsum
Tyrosinase  Mean 100.00 143.96 234.56 147.15 187.75
activity rate%) g 4.28 2.36 22.89 2.15 3.52
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P2, dapd AlEe dalde 23kl Weldad]
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(dendritic cel)Z2 AJA9] Gafist avl=2HE £
= Hooll, ofy A4S FAEE A= At
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gt et AR 2. Jgne el
o] w57} &= wofslr] Sl Hehdo] A=,
TefslA Ao =2EAY Hepdo] ¢-MSH(e
-melanocyte stimulating hormone)°l] 2J3] Zic} A3
AAVEE Hajo] FHslold 7w, F2A & ookt
A o] %HPQ;]M) E3F WL tyrosinase”}
28314 tyrosineo] o2 EE=E diitEl= IS A
A 2FH 0w 7] Gl tyrosinase®] /o]
HastAY 11 g/do] Afsfied Hehd Aol Aad
P>, = wzhd o] AT tyrosinase®] S 1]
Ho]| Z7gAQl 8glo] Hrh

SHH, Tyrosinase= A oA =83t Als} S
842 8 4 93, olggt 715 W2 melaning &
Asied] 03 9T PP, J8jne Ay AE
# A= tyrosinase 97} Melanin &30 JFE &
At & 4 Q719 SOD €49 m|Al= ¥F=
ARE

SRE AL ) FTE PolE 2 gl Fo] 2

ARl 7F 2 AT

=

& P
2 A= 919 71MES REgsiA AE7E nldo]
A &NE A5 Aol 6F FEEGypsum

77



gtoMIs T R ta]A] A33E A22(20208 59)

extract, GE)°] HWahd A4, tyrosinase 4, SOD
20l vl 8IkE IR, 1 A o3t
2.

o4, BAZ AILZ9] BIGF10 AlZ2] 341891 GE
7t v s BE Yok ffsle] GEE =0,
62.5, 125, 250, 500, 1,000ug/md)E BiAIo] A2]et
T, 24A1%F vieFote] TSt A, GEY skol wet
37FotA. oM BAIAR] Rolg2 HolA] AgttHTable
1, Fig. 1).

GE9] n]¥iaalg goler] 9J5f BI6F10 AIEE ©]
8oto] 4 GEZF Hehd A4 Aol wAle adE
YoHottt. ol sl GEE =0, 62.5, 125,
250, 500, 1,000ug/m)Z A2t T 24A17F vigsto]
Hapd Aol vRle A a3E S35 23 GEE
At & depd S dAioks 8aikE BoH
125ug/nl AHp=0.058) Alsti= BF Rolo}
Al ZAsI3IcKTable 2, Fig. 2).

0202 ¢-MSHZ R HWahd Aol GEZt
X YIS JotHgYtt GEE R H=H(0,
62.5, 125, 250, 500, 1,000ug/m)E FoIsk @
-MSHE A2t & depd &S 5951900, 1
23} ¢-MSHS} GEE AJskA] g2 Non-treated
of Hlsl @-MSHE A3t th2 Aol depd 4
Lol Z7IBINT, @-MSHE Hzlet AdE FollA
GEE Aol g2 0 sZ<ol vl GEE A=jst ot
£ Ago] RosiA dapd Aol Aol
(Table 3, Fig. 3).

ESh, wjElyl AFE £ Gl OE 7HE SRR
7] 918l GE7F SOD fAKH3el mjX|= A3bE gotd
otk GEZ mRPIAE T80, 62.5, 125, 250,
500, 1,000ug/n)E Aejstd SOD FARRAEE &7
o199tk SOD ARMIEE GE 71t F471 A
ol9] FFL Aolg WE-EWE UErhgl 11 At
GEE F7IoH] g2 09] 84 AoieS 0%t ot
o, 125ug/ml %= oVdelA BE |2fsHA SOD 44t
24S Z7H A Table 4, Fig. 4).
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GEZ} Eahd 0] H3FE T tyrosinases A3
Sk B} QA W] SlsiA 94, Al Y
oA GEZ =0, 62.5, 125, 250, 500, 1,0004g/
n)E A2jote] AEH oA tyrosinase LS A5l
A7l A8 Z75190t) Tyrosinase A& Al
& -§o9] BNt 7] F8 e AAERE 37
S, 2 0R GEE AshA] &2 & 100%=2
HOKS W 500ug/m2} 1,000ug/ml ol FefatAl A
ofole= o= HPtKTable 5, Fig. 5).

olojx] GE9] Al o9 tyrosinase &4 5]
ANE TEel7] flslo] ferRelE 715 S
o g2 go] ARSHY Y= arbutin® e WA
dxos A4t & GESF Hlusie] S7gsiSit
BIGF10 AIZE A7IBHA] ¥ tyrosinaseE A23t
o= Non-treatedw-C 2, HHY arbuting A2Js}A]
F & Controlit2 2, o] AFSolA felet 2
W 5= % GE 500ug/mie Adt &
Gypsumt22, 22 52 arbutin 500ug/mlE A
g3t FZ Arbutingto2 AAsio] o] A= W
tyrosinase &4 W69t 1 23 Arbuting®
3} Gypsumt 25 ControlZo] HI5| HolslA
tyrosinase BAL A7 A& TAE|QITH Table
6, Fig. 6).

niRjeko 2 GE7} ¢-MSHol| 9J5) -7=% tyrosinase
o HjA= 835 YopEkal, o= B16F10 AX9] @
-MSHeF ¥ GE 500ug/mlE W& A5t
tyrosinase B/3&Z S7goltt. o] AdoME Al
WollA2] tyrosinase B/ Al AtE T HAd
arbuting YA &0 E A5t ol AglolA
= o¢-MSH ¥ tyrosinase® Aol e Z2
Non-treated=2 &, tyrosinase®] o-MSH®} k=S
AHEolA] %2 & Controli-O=, tyrosinase®l| a
-MSHE A5t & o-MSHZCZ 81
tyrosinase®ll e-MSH A2]¥ Afejol thA] arbutin
500ug/mix GE 500ug/méE A=et & 22
Arbutint®} Gypsum o2 A&t & o|E9]

il

gl"O
rlo

=l
o



tyrosinase EAE&S 24513t 1 23} o-MSHE
A2t & ¢-MSH=E, Arbuting® 1831 Gypsumst
5% Controlso] Hlsf 455ttt E3h Arbutina®
7} Gypsum-Z e AsHA] 92 e-MSH] H]
3l tyrosinase = F2lHAl AsiAIFHTHTable 7,
Fig. 7).

B i, B CReR Sol7t liERne B iH
ffgst= 2ol H=d), e WE-E ok, ZEIER
2 QFHEE SRR HE7E Rt QbEES] kS
fHABIL, o= QIgt njHe] g 7| & Qlrtar
AfElo] & ARk ool e A Holth 1
23}, GE= wdlo] A4 A she deid 34
7} Tyrosinase 43 #afel 1, wiQ] 7]&o] =
4= = SOD ARMdS S7HAI3H oF &3l & A
A= HEZE O[] fofRt Bt e ERlsk,
o= 2749l arbutind} H]WsIH 3P/} tha HE5)
U ujeE Qe AEHE 28 o e 718 AN
P HollA om|7E Qlvkar AsEch

ojof] Axk= & A7t udo]] 7t 2-8=]7] Sl
ASEoloF & FARE o gl & F4s) 171 9
|4 52 AR gt ZA| IS AR F ARSS
wje] majel vlwE Fot 2] A /i, Yozt o]
£ ZIRE E3A 2§ 7hsAdel gk Ate] 2Ao]
=4 HiZi= Hio|ch

V.2 B

8 322(Gypsum Extract, GE)°] v]djo] m]x|&=
NS THEelo] ot 22 482 Al

1. GE: &5%o] wel BIGF10 A|Z29] Z480] 2715}
£ Aol BJoU fode ol skt

2. GE= 125ug/ml Aol WE Alots et
d AEE B5F FOloA AT

3. e-MSHE A#sld, Hehd Aol 34 37t
o191, e-MSHE A3t A% FolA GEE A

7o) 9| 691 : A1 2389 v} w3}

23t AT APolA] g2 0 skl Bl 72
SHA dehd AgdEo] astql

4. GE&= 125ug/ml OVdLE Aol o, BF f2
SHA SOD FARAS S7HAIFH:

5. GE= Al oAl 500ug/miet 1,000ug/md A2
SIS W, 95K Tyrosinase B4 ZAAAIA
ok

6. A& WollA tyrosinase T3S FOlsHAl A
#AY GE 500ug/mlE A&’ Gypsumw} FJTh
202 arbutin 500ug/md A=t Arbuting
A2]5kA] &2 Controlwol I Al oA <]
57 tyrosinase &3S HAAFHLE

7. a-MSHZ 2514, tyrosinase 843&°] 4 =
7¥edal, e-MSHE A2j3t AT 5ol GE 500
w/mtE AR Gypsumed FHRTECE
arbutin 500ug/m¢ #2J3t Arbutint>Z #|2{5}A]
%2 @-MSHl H[al -5-2J5HA| tyrosinase S
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