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Abstract :

Journal of the Korean Applied Science and Technology

This study was conducted as follows in order to find out the possibility of using

(Chamaecyparis obtusa) by part as a cosmetic material. Chamaecyparis obtusa was separated leaves,
bark, wood, and root, and extracted with 99.9% ethanol, and the antioxidant and whitening effects
of the sample were confirmed. For this, the following studies were conducted. Antioxidant

evaluation was confirmed by 1 1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity, 2
2" —azino-bis (3-ethylbenzothiazoline=6-sulfonic acid) diammonium salt (ABTS") radical scavenging
activity. To evaluate the whitening effect, mushroom tyrosinase inhibitory activity evaluation and

cytotoxicity evaluation of Chamaecyparis obtusa

extract through MTT assay were conducted, and

cellular tyrosinase inhibition rate was measured and melanin contents was confirmed. As a result of

antioxidant activity, Bark extract among Chamaecyparis obtusa parts showed the best efficacy, and
bark in BI6F10 melanoma cell showed tyrosinase activity inhibition and melanin contents inhibitory

effects. Therefore, it was confirmed that the ethanol extract of Chamaecyparis obtusa was
developed as a natural material for safe and excellent whitening functional cosmetics.

Keywords : Chamaecyparis obtusa, antioxidant, whitening, cosmetic material, B16F10

1. M E

77 ¢] 71xFo EAStE Hehd (melanin)2
A Maet ddo] B9 JEHE e HeE
Aol 132 EARA, A9 et F2 AT
= St A4S FFstAY AAA oR A
of zpeJAof ol E4EE S HokErtl 2l
shARE Hebdo] "a ofor wol] AW
710](melasma), 7MW (freckle), H(spot) 53 2
< FHiE myo] gEAHY w8 EAES
ZHARIH3]. Hepd2 29l 2 depdAa =}
= S E2F(melanocyte stimulating hormone;
MSH) 5ol olsl A/de] F=™ 1 7|HS 4
HHEH tyrosine©] tyrosinased] Zufjuk-go] 2J3|
3, 4-dihydroxyphenylalanine (DOPA)Z Z2tE]
3 DOPAE ©THA] tyrosinaseo] 2J3 DOPA
quinone® 2 AgEH 1 & DOPA chromes
AX FUA]D 5, 6-dihydroxyindole-2
—carboxylic acid = AIStEle]  SZEAO
eumelanin®] HtH4]. 7|4 tyrosinaser= W&t
W OARY B4 dgeAd NR ALY a4sE
15+ mjEA|e] AubAQl oA Zax7F "5 o
A74A] L7 tyrosinases AISHE ol HE
o82=
hydroquinone, azelaic acid, licorice extract &
o] Jlom ol F 7HF @Wol AHgHE nHAdR
% Sl hydroquinone®] 74-¢ ®ahdAILo]
HAd e IS Fdchke T Alxsdos <

vitamin E,  kojic acid, arbutin,

@ H3 Aol NREZE FUAER olgol
el
=

T A7t AE5H o7 AP Qloh

HNY R (Chamaecyparis obtuso+ TIE =
WUR I cupressaceae)®ll &6t g UFEE
Eoe dUiuREor dio] Yit|olH, 4%
2 S 1E0R Fole 40m, A5 2m7HA]
ARAEH7]. 19709 o] AtE=sigAos S
2 3R QY 9 AFEof| AAjE o] wo] Fist
I URERRE AR EXE0] f-84d0] o
AN FgH 24 Fo2 Qs v F99
A A 5 glen b AFEEA SHA
¢l oluAE Ze ARl HAITHS] vt
HELpR o] Az Ae] FrtEHA Z2] 2pest
oA Tk 9, E71, 40, duf 59 F
AHEol ol AAEY Qlar, oljt FAMES
Atz Z-8%7] Fot HHAL Sl AAo]
[9]. HulupRo] Ex= o] 5ot 55
F71E Ay Qlol AFAA 2 AgTHAE
AREEAL glom 9, =A, 71, Be] Fold o
o]%1 Afr(essential oi)= WFA, Ud&A 5 o
G g AREEL ok HEUR Qlof ok
H HEAEE AR A bolu A 7
= At AAFTEH B8] He Zo=w o
A QITH10l. #HEUR Afole @ TR
terpenoid &S FRot Sledl F8 A4

=
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B2 9F 66%9 monoterpene Tt 25%9]
sesquiterpeneF 2 A=l Qlon, HujLtRE 9l
oA BEgst Aol Fo FAHEL SHHY o
A2 sabinene, limonene, bornly, acetate,
borneol, «a —terpineol, elemol 5°] JoH o]&
o] A2 A%, A+t T I+ avE d9A
U1 A (Wood)ollAl fojAl= FoE4H2
hinokitiol, £ -thujaplicin &gt&E0] 1o Pt
o]%}ﬂ_ A Eo] dlo} oA, A& AXE 97
S ot A 242 Ay dek12,13].
Lo wet AgdtEs |y o FEE9
AEEAT Agase] Bt A7, weuR =&
g9 g 3 skl g Pt
#28o] ofEx] foto
o7 o] A YS glsto] ﬂJ-‘ﬂr%ﬂ;é WA
AzA g P5Rol U8 AN s,
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A @4 WAl g ATe gl
a0 g AL Wol A=A o
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4e AR 13 o] £§E Ft 7]
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2.1.1. 43 A=

2 Aol AHgRt WMUER(Chamaecyparis
obtusa)= 2020 3¥ A FFA B LY
oA AHE A AldAEZ AREstAnt. Huut
F(Chamaecyparis obtusa)= -7t (Leaf) F&
3} 3 (Bark), EA(Wood), #&](Root) FE-&
2dste] FFol dEe IECA Ax sisth

WWIE(Chamaecyparis obtusa) F2&9 4tst, njdaite] Wk A4 3

d T, 24ste] 42 mreHel A FEFY
0u <} _4 99.9% olle-&-2 Hol A-=olA 24 hut
‘3} 2910 X FEES EUth ol AEFol
(Whatman No. 2, GE healthcare, Arlington
Heights, IL, USA)E AR&sto] ojxgt H, o}
HE B7)oll gol 40T F2olA rotary
vacuum evaporator (HS—10SP; Hahnshin S&T,
Korea)& AM8ste] #AsS = 527|(FD5525;
Ilshin BioBase, Korea)® ZAZX3s} dojxl Hgt
S 4T Byste] Ago] AREstRon Alg9
&2 Table 137} Ztt

_I

Table 1. The vyield of Chamaecyparis obtusa

according to various extraction
methods.
Extraction Part Yield(%)
Leaf 14.18%
99% Ethanol Bark 14.34%
Wood 0.07%
Root 0.68%
2.1.2. 4% AlZ 9 Aok
s Aol ARg" AeFl DPPH (1

1-diphenyl-2-picrylhydrazy)$t ABTS® (2 2’
—azino—bis  (3—ethylbenzothiazoline—6—sulfonic
acid) diammonium salt), Trizma base, Pyroallol
2 Sigma—Aldrich Co. (Saint Louis, MO, USA)
oA, B16F10 A|X(murine melanoma cell lines)
= SFHEAEFL3  (Korea Cell Line Bank,
Seoul, Korea)o|A] HoFdto} A-g35}ict B16F10
/\ﬂi-J ok 10% fetal bovine serum (FBS;
Introgen Therapeutics, USA)¥ 1% penicillin/
streptomycin  (Hyclone™, GE Healthcare Life
Sciences, USA) 100 U/mL-& A7}st Dulbecco’s
modified Fagle medium (DMEM;: Gibco ,
Thermo Fisher Scientific, USA) HjA|S A5
o 37C, 5% CO, incbator (Forma , Thermo
Fisher Scientific, USA)ell A1 At wjFst
ot md AES 9t Ak 3—(4 5-dimethylthiazol
-2-yD-2 5-diphenyltetrazolium  bromide
MTT) ¢ 0.4% trypan blue stain, mushroom
tyrosinase, tyrosine, L—-DOPA, griess reagent=
Sigma—Aldrich Co. (St. Louis, MO, USA)°fA
FAsHATE E3F AA=47]7]+= ELISA reader
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(Tecan, Miannedorf, Switzerland)& ©]-&s}o] &
A5t

2.2, MUY

2.2.1. DPPH radical scavenging activity 7%

HAAE45(EDA; electron donating ability)2
DPPH free radical A7 oz th21} go] =4
=9k ZF Alm &9 100 gLl 0.2 mMe]
DPPH §9& 50 pLE Hi Wyt & 2335
o] 30 min FAS oS 517 nm oA FHEE
St AAFols A= A=8de ¥t

7ot 2740 BUE Aage veheln

2.2.2. ABTS" radical cation scavenging

activity &%

ABTS" radical& o]-8% itale 542 o
i} Zro] 243514tk ABTS' radical cation 7.4
mM ABTS® [2,2'- azino—bis(3-ethylbenzothia—
zoline—6-sulfonic acid)]®} 2.6 mM potassium
persulfate (K;$,09)& 1:12 Zgsto] oA
deor 24 h Feh wRgSRth AR
ABTS" 89 ofgt&ol 3)4ste] 734 nmoflA
S35 kel 0.706 £ 0.001°] A ko] ARgst
Aot Hud AA8Y avks e 89 H7t
ToF BE7HY S8k HAER VeI

2.2.3. Mushroom tyrosinase A& Z4

Mushroom tyrosinase Asf1&44-2 ohZ3t o]
Attt ¥Wke4= 0.175 M sodium
phosphate buffer (pH 6.8) 0.5 mLe] 10 mM9]
3,4-Dihydroxy-L-phenylalanine  (L-DOPA)E
o] 71Adl 02 mL ¥ A28 0.1 mLe &
lo mushroom tyrosinase (110 U/mL) 0.2
mLE F7tste] 37ColA 2 min BHEAIA HHE
ol =] AAHHE DOPA chromeg 475 nmojA]
Z7ottt. Mushroom tyrosinase AsiIE4d =
qe Am golel @AY PANTY SUw
da&=2 Ueriglch

2.2.4. MTT assay

B16F10 melanoma cell& 96 well plate] cell
counting dto] 1x10* cells/wello] H=2 180
wL BF3Ia 37C, 5% CO, incubatoroll A 24
h Bigstalcth vy & s=ds AR A=E
20 uL H7} 48 h vt tRE2

=
-]oh
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A&t 589 FRTE 7ot st 24
2 ajstach vk & ZF wello]l 5 mg/mL

&R 20 L& H7Isto] 4
AR & AedE AAS, A
formazan®] dimethyl sulfoxide®} of&F2-2 1
2 He 8hS ZF welld 200 ¢LE 7loto] A
204 30 min &< FHSAIZI F ELISA reader
2 540 nmollA FBEE S5t AlzAYE
e AmgAo] Hrtet FH7RE] &
N

a2 YEgid

i = o lo

—_

H1 o
oy e

2.2.5. Cellular tyrosinase A& &4

Cellular tyrosinase Aall& &4 oha1 Zo|
=75ttt B16F10 melanoma cell& 6 well
plateo]] cell counting& ko] 5x10* cells/wello]
He2 BE3510 37C, 5% CO, incubator A
24 h vl i & TR ZARF Al
E 48 h A28t phosphate buffered saline
(PBS; Gibco, NY, USA)Z 33] washing §t ¥,
Zt wellell lysis buffer (1% triton X-100, 0.1
M sodium  phosphate buffer, 50 mM
phenylmethylsulfonyl fluoride, pH 6.8)& 7}5}
Aok A5 SlollA A=E §EA7IA 12,000
rpm, 4C, 30 min ¥4 E2g & AZdat u}
2 mol g4 gHo=m AgSHth L-DOPAE
2 mg/mL FEZ 0.1 M sodium phosphate
buffer (pH 6.8)° = 7|&S FHlstal 714
160 pLofl 84 89N 40 uLE 75kl 37ColA
1 h 7Iestz 4" DOPA chrome?| 42
490 nmollAl 47 & &S ALt

2.2.6. Melanin contents &%

Melanin contents £%4-2 o33} Zo] S5t
tt. B16F10 melanoma cell& 6 well plated] cell
counting 3F9] 5x10* cells/wello] HE2 B3
5t 37C, 5% CO, incubatorofA] 24 h HjjoF
sttt i & s=d=E ZARE A=t @
dohd  3=A9] @ -melanocyte  stimulating
hormone (o -MSH)S 200 nMo] HIZ& Az
5ttt 48 h uiYFe & phosphate buffered
saline (PBS; Gibco, NY, USA)Z 33] A& &
12,000 rpm, 4C, 30 min ¥4 Ea|ste] Aol
S " HHES] 10% dimethyl sulfoxide
(DMSO; Duksan, Korea)”} &7F= 1IN NaOH
FHE 200 pL H7FstaL 60CollA 1 h &sfst
Rom 405 nmolA FFEE ST § UL
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o Wehd gre fhxe] Wakd ool e e
22 AXstel Lrehyl

2.2.7. TAA

AgAto] tfgt A= Statistical Package
for the Social Sciences (SPSS) software package
(Version 22.0; IBM, USA)E o|-gsto] gt
A= UERGlaL, ZF At 2R foldel

et #HAFL EAEXH(ANOVA:  analysis  of
variance)E  ©l-8st  {Folde  ERIE 3

p<0.05 o)A Duncan’s multiple test& ©o]-&

she] 4spsch,

3. ZEat ¥ nE

3.1. DPPH radical scavenging activity &3
DPPH= A4S = H|w A bk 2hf-at
tgs Zte A4 1Yo SRIEEA,
polyphenol® &2 hydroxyl7| & ZH= 1EA 5}
SE ol e grEe] 2AEBR Ao &
ataet A2 S aARg R LIE 9
Ashs G35 UEtlis o 2Ajolq  Fatst
=4S 2 stetl @Wol ARREI A7) #
W (Chamaecyparis obtusa)o|A B2|gF -7}
Al(Leaf) F23 1] (Bark), 54 (Wood), e
(Root)ell thet DPPH radical scavenging activity

120

E a ab
L. loo e
£ : =
= a0 c b
= =5
o I
=
= 60
-]
£ d 2
S 40
£
g =0 e
™)

0

10 50

WY E(Chamaecyparis obtusa) F&&2] A4S}, njagyto]

i
&
re
-
o

=423 Fig. 13 Zo] Yepdltt 50 xg/mL
of| A Q-7 A (Leaf)  (93.2%), 41| (Bark)
(95.7%), Bg](Root) (94.7%)= 90% olAto] 4
L DPPH radical £4%%€e Hgon, 1
(Bark)= #&Z 10 pg/mLAlA 79.8%2] o<
=2 DPPH radical 2458 Uehfo] o=
ngiol wliste] 4 kol kom B
oA 279l BHA 72.8%2] &% H|wa}o]
9 =2 2/44& uYetdo] DPPH radical £7%

ol 7V $4TE ALt

3.2. ABTS" radical cation scavenging
activity &8

ABTS radical £752 DPPH =t &7 &
4te &S 238 stedl 7MY 7120t He
Ao = peroxidase, HO,2k2] H¥H-goll o5 4§
AE &4 ol ABTS7 Alm 59 dArsh
4 A4S WY 159 FEMo] M) =
o I 3k geg FEE9 ABTS &z &
A 24E Y T 5 UoH18] HHURo|A £
2ot A7t (Leal) FE3} F1(Bark), =AY
(Wood), a](Root)o]] Wigt ABTS" radical
cation scavenging activity 5323} Fig. 29} &
o] Yetict. 50 pg/mLolA U-7HA](Leaf) =
98.4%, 4 (Bark) = 99.8%, ¥z](Root)=
99.4%= EA FHE ALt B4 90% o]
AFo] ABTS+ radical £71%58& Hglow, 41

It

Ol

a bhab, 2 bc@ -abbc
=b C ol = T~
c
100 500 1000
Concentration ({g,/mL)
oA ood Root BHA

M leaf ™ Bark

Fig. 1. DPPH radical scavenging activity(%) of dependent on concentration from extracts
of Chamaecyparis obtusa var. BHA : Butylated hydroxyanisole. Data are expressed

as mean =* standard derviation (n=3). Statistical analysis was performed using

Duncan's multiple range test with a significance level of P<0.05.
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adaaaa daaaa

ABTS+ radical scavenging activity (35)

1000

Concentration {,/mL)

B leaf ®WBark ®Ewood Root BHA

Fig. 2. ABTS" radical cation scavenging activity(%) of dependent on concentration from
extracts of Chamaecyparis obtusa var. BHA: Butylated hydroxyanisole. Data are

expressed as mean + standard derviation (n=3). Statistical analysis was performed

using Duncan's multiple range test with a significance level of P<0.05.

(Bark) = Y2 HE% 10 pg/mLolA 71.6%
ABTS+ radical £75S Wery 45t gAdo]
oS 2RISHTE, HEUR A7 AS Kot =
ol HulLp FZEMOl ABTS' radical 27% 2
Tl A 50 pg/mL FEONA 62.0%° &S 7}
A= A ¥wet wfj(19] HHW 1] 99.9% ofgt

= o stols
FE29 2150 o e AT 5 A

3.3. Mushroom tyrosinase A&t =&
mHe] Mg AAste A @
(melanin), 7}=2 " (carotin), B =y
(hemoglobin)s-°] 2™ I F melanino] 2]t
FaFol 7 Aok YA ch20]. Wepd A
o QoA Fa7t A GAQl tyrosinase= —TLE]
£ R3S monooxygenase {AZ ©] T4
tyrosine DOPA(3,4-dihydroxyphenylal anme),
DOPA quinone, melanin® 2 WHAZITH21]. wt
24 tyrosinase®] AL ASHAZITHA  mEo]
melanin®] AFEE= AS AAAZ 4 Jlenz
Hulo] E tyrosinase ASH&/de SAsH3IHh
1 A3 Fig. 37 Zo] yepfgith. 1000 «
g/mLollA $u(Bark) (42.0%) > U-7FA(Leaf)
(40.9%) > FFRoot) (32.0%) > ZAH(Wood)
(27.4%) $%=© & mushroom tyrosinase Z4& A
sfiotelct. ®u 4m= DPPH radical 9 ABTS'
radical &7F0] 4511 n|W &FLE 4742 F

9] % 7} o} Zm(Bark) FEE9] B16F10
melanoma A|E W wHggS Hrishr|2 o1l

o

3.4, M= M= &H

MTT assay= AlZWe] 2t Ao £Afs}
= 2847} yellow tetrazolium salt(E34 7]
A)2A Aolgle AlZE Eofiste] mEZEot
ol reductaseol 9]l =] formazans A
Aotedl Foldde AlZoA= AR a4
oSl Ao 47t WE&4% formazan®] A4
T wolxa Ao 4FE SHE & UrH22].
2 AFNAMe HHYR(Chamaecyparis obtusa)
oA Bagt 4n](Bark)”} B16F10 melanoma A
Z E4 "AE FEE IAksha, A AHE
7heet sk W9 AAE ol MTT assayE Al
Pstgom, Sn(Bark)E 5, 10, 20, 40, 80,
100 pg/mLE2 AT & Az 54 =54 23t
Fig. 4.¢} o] Yetfiditt. 41 Bark)= 5 ~20
vg/mL o] FETHA] 80% olAte] Al AEES

It 40~100 pg/mL 9] BE7HA] ME =4
< Uetd 238 EGiE o]% gt A2 A
ZAREE A0S Faste 3AEE A9 5Ha

=
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2,
i
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-
]
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e B B

1000

Concentration { g/ mL)

MmLleaf mBark mwood

Root Ascorbic acid

Fig. 3. Tyrosinase inhibition activity(%) of dependent on concentration from extracts of
Chamaecyparis obtusa var. Data are expressed as mean =+ standard derviation
(n=3). Statistical analysis was performed using Duncan's multiple range test with a

significance level of P<0.05.

120

100

o

Cell viability (% of control)

(==}

o

*
80
&0 *
*
a4
2 l
Cont 5 10 20 40 a0 100

Concentration {pg/mlL)

Fig. 4. Cell viability of dependent on concentration from extracts of Chamaecyparis obtusa
var (Bark) extracts in BI6F10 melanoma cells. The results are presented as

meantstandard deviation of triplicate data. The values the mean +

S.D. from three

independent experiments *p<0.05 vs control group.

3.5. B16F10 cell?| cellular tyrosinase %
melanin &M XSS

epdPgHE A5 SEE(a-melanin
stimulating hormone; a-MSH)-2 xot45A] 2
7S EFS ofy] XA oA FEH|EH, Hhd
Gl AoIA  tyrosinase S 7‘7‘]/‘]74
eumelaning P45t FANA HEEEE 7T
A1Z1tH23]. B16F10 melanoma A% W T%_H—'.]‘/]'

F(Chamaecyparis  obtusa)ollA] 27t 41
(Bark)9] o]#igrAof tfsf cellular tyrosinase A

A =4 A= o -MSHE 200nM A=+
(controD)= 100%= AAIst] thH]ste] zF Alg
g 5xd (5, 10, 20) pg/mLE A stH= w
Z} 94.8%, 91.6%, 83.5%2] tyrosinase &/30]
Uetflo] srojEd oz njWigdE et

(Fig. 5). ¥ahd2 tyrosin®] tyrosinase®] 2}-g-of
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Mor Cont

*
I I *
5 10 20

a-M5H 200 nm

Concentration (pg/mL}

Fig. 5. Effect of dependent on concentration from extracts of Chamaecyparis obtusa var

(Bark) extracts on inhibition of intracellular tyrosinase inhibition rate. The results
are presented as meantstandard deviation of triplicate data. The results were

expressed as the average of triplicate. *p<0.05, compared with control. Nor,
normal group (a—MSH untreated group); Cont, control group (a-MSH treated

group).

o 712 24& dAtE= Y ol 25
2 4" Edol7] "ol Hhepde] A4
%l tyrosinase= Hepd ARAHO £ZAA
E SFliot= Ao® delA Qld24]. A7t
2] A= FeO tyrosinase EA A=A
= FEEEol 22AMHER]D kojic acidel £
HR2A] QlogRE He|E arbutin, @]9
oxyresveratrol 5°] 1™, 1 % stilbeneH|
slekE 9 flavonoidAl 2lebE 5ol SITHR25]. ©]
£ % kojic acid ¥ arbuting va] 7|54 =4
24 gdstEe] ov e A=4duid, A
232 5o BAES dod 4 q7] wiZe]
TEE FAAE FEEo] e HAEEE
= A &8sl JPE Qlrh Cellular
tyrosinase S/dAET} A mEiEd Hrtof o]
S5+ melanin A A& A¥4TE= o
23 2t} B16F10 melanoma AJ3Eo] #Hzhd =
A a-MSHE Azlsto] dWad S =
gt & HHURSNBark) FEES A
melanin H|ZZ9] pellet& NAOHE A5t &
T2 BASYT melanin AFAAEL S5 E
(5, 10, 200 pg/mLel w2t 82.7%, 78.7%,
74.3% 9] F4-E&E YUEFHo] cellular tyrosinase
AAE FARRE e Hth(Fig. 6).

4. 2 B

2 dAFQA= R HAEE AAEA H
WL (Chamaecyparis obtusa)@] H9E o]g 71
8E Yotrr] fote], A7 A|(Leal), 4T
(Bark), EHA(Wood), H&RooZ E&5t]
99.9 % etE FEE2 o8t F4tE ¢ v
Wgs AYRS st SR 4L EA
o] 7s/del dhsl B7t staem ot #2 4
28 9t DPPH radical scavenging activity
=3 A, 10 pg/mLolA 43 Bark) (79.8%)
> B Root) (72.7%) > A-7}A](Leaf) (40.4%)
> ZA(Wood) (9.1%)%22 DPPH radical 47
T8& HoFoh  ABTS'
scavenging activity =74 A3}, 10 gg/mLAA
0] (Bark) (71.6%) > Ex(Wood) (48.6%) >
e (Root) (46.8%) > A7 A (Leal) (41.1%) =
o2 ABTS' radical&AA5& UERHATE F4Hst
AgofA HULLR BpE 4F9] ofere FEE
A= Z, #9@Bark)7t 7Y s S0 =5
< YeEigleh eeEd H7k1l mushroom
tyrosinase A& =4 A3}, 1000 xg/mLe]
A o Bark) 42.0%) > HA7FA (Leaf)
(40.9%) > Fel(Root) (32.0%) > Z=A(Wood)

radical cation
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Fig 6. Effect of dependent on concent ration from extracts of Chamaecyparis obtusa var

(Bark) extracts on melanin synthesis

rate. The results are presented as

mean+standard deviation of triplicate data. The results were expressed as the
average of triplicate. *p<0.05 compared with control. Nor, normal group (a
—MSH untreated group); Cont, control group (a -MSH treated group).

(27.4%) +°2= tyrosinase &S A3t t.
2o &4 F 7MY &%0] 4% 41 Bark)
F259 BI6F10 melanoma AZ W v]Wig/d-S
SA5k7] St Amel Alxsd 34T, 20 4
g/mL o] F=7HA] 80% oo A=z AEe
Ehflo] Rt AR =T HAIFSHAH.
2529 cellular tyrosinase ASAZANA «
-MSH A=+te] diH] FoE&EES 58 6,
10, 20) pg/mL2 HstPS o B= oJEH o
& tyrosinase Aol A= AL Felstgo
™ melanin Aol mA= FFS SA A
20 pg/mL FolA Hebdol S 25.7% A
sfste] Alme] mEEdasS eelekqlrt. At
Hog HWURE 0 (Bark) oEE FEES o
712, Be, B4 FE58 T 7H 95T Ak
Zdat npaigdo] el Hglow S mulyy
A Aol A% 9 melanin A ZHALE
F9l 1 A4S st J5AsEe) R
22X &go] 7HseS AR

#Ael 2
A= Aol Adstke AHAAEAY A

H
FZATR&D) AFY(2020195A00-2022-BA01)
2 499 A7anud,
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