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H 3= A
AURIES AH, 2Ed 2 59 og 7k ugAe adlel o3 2+ 9P EgE U2 79, F24, 7
B A H2 Fo i w3 dAS 238t (Voegeli, R. 1996. Elastase and typtase determination on
human skin surface. Cosmetic &Toiletries. 111, 51-58.). ¥|¥-o MA e wghd Mol AgA A
tyrosinase ®AE H]E3Fo] DHICA oxidase(TRP-1)%9] L-tyrosines DOPA(3,4-dihydroxyphenyla-lanine) 2 &
DOPASl A DOPA quinonel & Z7|WHg ZAdl= Aoz d#x Avi(Aroca, P., et al. 1993. Melanin
biosynthesis patterns of following hormonal stimulation. J. Biol Chem 268, 25650-25655.; Jimenez—
Cervantes C., et al. 1994. A new enzymatic function in the melanogenic pathway. J. Biol Chem 269,
17993-18001.; Paval, S. 1993. Dynamics of melanogenesis intermediates. J. Invest Dermatology 100, 162-
165.). o]& ntgo = ERZAYAl(tyrosinase) &40 EAS Asfste] Haepd AFAE Al JFS mA -
RE HAE g digk dFvF e HAYH vk, 2 A AJ4x FEFES o]&ste] EEAIUA
(tyrosinase) #dx & x| &3(Chin, J. E., et al. 2005. Effects of Houttuynia cordata extracts on
tyrosinse gene expression. J. Korean Soc Food Sci Nutr 34, 1284-1288.), WF X% FEFES] o-MSHEZE
2=t Bl6A Eol A AEthd (melanin) A A &3 (Lee, P. J. 2009. Inhibitory effect of muscat bailey a
seed extract on melanin production in a-MSH stimulated B16 cell. J. Kor Plant Res 22, 477-432.) &
AES Z8e A7 e oFAL vk, 2 ¢ dAl <A A= ks B omulgse of2R
(Arbutin), FA|4H(Kojic acid), oFA~zFZEZH2k(Ascorbic acid) 59 EZo] iAol Ay, Hui 2+
9 AE FEEo] 29 &=A A
DPPHE 3letxo=z o3ty A @tz (free radical)S 73 e 84 EZZ ascorbic acid,
tocopherol, polyhydroxy W& 33 5ol o3 o] L& AAo] SAlE =], oA theFdh Hd AA
ZRE I3 EAS HAsEd Zol o]&%a Qlth. ROS (reactive oxygen species)i= Ul ®Wro]7]del <3|
i AAHARE AAEHA R G YALAET AEEA wkgste] dEe] WAdolut A e A A At
3h, DNA &4 55 do7y, Ax vz FikeAv QEE Fa olFd AA HistES AEE radical WS
& FAANA ZAF A ez ALsdth. (Kim HK, Kim YE, Do JR, Lee YC, Lee BY. (1995)
Antioxidative activity and hysiological activity of some Korean medicinal plants. J. Food Sci.
Technol. 27, 80-86)

U]

Elastase= 3] U JReHS FxA7]= o] £23F 7|22 Ag2dbS BEasls a4holtl. T3 elastases
2 Fagk 71HddWdRl collagens Eald = A& H5o|H JppEs] aikolth. wEbA elastase A A=



[0037]

[0038]

[0039]

[0040]

[0041]

W™, ursolic acid 5©°] elastase A3|AZA o] &F 1 At}. Elastases 5

29 B84 w4 AH ddd elasting AA FFY A7 8T T AFS BoFe
2ZA FEAAY FUAgY a42 dHA Juh.(Tsuji N, Moriwaki S, Suzuki Y, Takema Y and Imokawa G.
(2001) The role of elastases secreted by fibroblasts in wrinkle formation: implication through
selective inhibition of elastase activity. Photochem. Photobiol. 74(2), 283-290) ¥ %¥-¢] Xy %3z Zo
= collagen®} 9o &t #AH ¥ elastino] &Y TZ2E A JdEd, o3t 28 FZ71 79
AWA % elastin®] elastased] &3] w30 FR7F A3 FFo] A7|RE WA I|F 137t BAg}
a#ER gieste] FA90 F9] 9l elastin WA EASQ elastase?] TS AFAIFIoZA FR38lE o
A 4 Aok, A HAF=sE WA E A7 @8 JYgH o AF7HA a-l-proteinase
inhibitor, mucus proteinase inhibitor, a-2-macri globulin, inter-a-trypsin, bowman-birk inhibitor,
verapamil, beta lactam, chondroitin sulfates, deoxycycline, heparins9 elastase A A 5o B
t}. (Roth GJ, Siok CJ and Ozols J. (1980) Structural characteristics of prostaglandin synthetase from
sheep vesicular gland. J. Biol. Chem. 255(4), 1301-1304)

M 9] 1A (extracellular matrix)e F& 74 AE<l collagene JH2o] AfolAEor AALHE Fo 7
Z glgolrt, wgk A ©eld SR oF 30%E AAEtE FoT DA RA

3 9T}, Collagene T, Z(tendon), # % Ao} {7] &4 di¥-2S FAgste=dl,

o] 7 xFFo] %l Collagen®] F4H 7|5oZE IR VAX AxnAd, A=A A8 x4
2, Al FEe] AR, Ax £33 2349 = ol ¢HA vk o]#HE col
oGk st o) A, olE IF FH FAIY LT A
Eal T awd FEasro #E&S Wz 2o}, collagenased] 23] walEviE RaE vl ok (A
physiology active minuteness chemical technique development road map. (2002) Ministry of Commerce,
Industry and Energy. 229-322)

e Ry se] Asizel EAk, ¥ A AxFFe oF 707 806E A o, AES /A9
e A IRE AAse 4

EE de @k e Al wse] BE AX el da ge W4 o
Qo] ofa] FehAlel Aol Aau, o] 7 fal Bol @ 2Edze] F7 L UG FAel dF @
g raFe] FA4 e 91 89le] o8 a7k AA&ak Hof WY ) do] R EA FEol Pt Ed

| ¢]s
collagene A Afell dojA Fae de-s @dsiy, &48 A4 collagend] FAES F3A
g A& FH §lol 5T = Ak, A7A W collagen FA FX B4 7 /M dEHA Aoz
+ centella asiatica®] FAE<Q asiaticoside, asiatic acid, madecasic acid & & I Uth. (Jeroma
SP, Gabrielle L and Raul F. (1998) Identification of collagen fibrils in scleroderma skin. J. Invest.

Dermatol. 90(1), 48-54)
AWl BAEE 59 MPs 7Ft MWP-1& Zdtdle] Eo]z o g ZA-23t= protease®A MIP-19] A& ¢
Aste] ZepAdle] RS FaAIE, FF22 ] g J3lal FEARS O  dE ez LA o

t}. (Oh KN. (2007) Protective effects of apigenin and luteolin on ultraviolet A- induced matrix

o
:‘; i

metaaloproteinase expression in human keratinocyte. M. D. Thesis. Chosun university)

MIT AL 96 well plateE Ab&3le] Al ZA3}= ELISA reader® o] &3fo] @& A EE 1tdelA #53 &
Aol Ax =4 8 Ax F4 HAARoR JdE] ARREA glon, A tAHA A v EZEgole] dai
Aa AL oa =g 584 NMIT tetrazoliumS A& wl= B89 MIT formazano 2 YA 7= %
WHolt}. (Carmichael J, DeGraff WG, Gazdar AF, Minna JD and Mitchell JB. (1987) Evaluation of a
tetrazolium based semiautomated colorimetric assay: assessment of chemosensitivity testing. Cancer
Res. 47(4), 936-942.)

e MzxE AAste T8 AASY melanin® EI 7]AF9 melanocytedtil HE= AAAEU S
melanosomeo| A A Hrh, BEgds FAst=d ojAe ELEHL obuxike] UEFQ] tyrosineo|th.
Tyrosine2 Webd MEWANA Y tyrosinased] 98] L-3,4-dihydroxyl phenylalanine (DOPA), DOPA quinone.
2 2kslEct. 1 ¥ DOPA quinone®] DOPA chrome, 5,6-dihydroxyindole, indole-5,6-quinone®] ¥il, ©]o]A]
indole-5,6-quinone & 22l Fgol 98] melaning AAse Aoz Lz k. E3F tyrosinases ¥5F 2

o AAe] QojA ml§- Fed TS i 9o, melanosome WOl tyrosined AFSIA]A DOPAE WH=i=
tyrosine hydoxylase®, DOPAZ 4F3}A]#A DOPA quinones W= DOPA oxidase®ZA] ZF-&3le] dEid F3A|S
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gAdel=d T3 a42 283kt (Prota G. (1980) Recent advances in the chemistry of melanogenesis in
mammals. J. Invest Dermatol. 75(1), 122-127.)

Abrel FRAS AAskeE 7 F83% 8219 BEtd(melanin)S FH-9 Feshy dF7ESS AT B
otygl, v, F, AMA 59 FEZXQ hyperpigmentationd do7|E IS sta glvk. Arie AA 3
A& AFa] A debd AAS JAISHE hydroquinone, resorcinol 59 ¥% ZAY, L-ascorbic acid
¢} 1 =4 2 kojic acid, arbutin, lactic acid, glucosamine, tunicamycin 5°] 7N EH Ao}, X A=A}
FA ol kAol EAZF 9o =3 AvkE S AbgE 3 k. (Pavel S and Muskiet FA. (1983) Eumelanin
(precursor) metabolites as markers for pigmented malignant melanoma, a preliminary report. Cancer
Detect Prev. 6, 311-316.).

-z

EF
o

H Sl gHo] EA5FE melanocyte’} W =3 59 o84 3o o239 melanin® AAAS F71317]
olth. ¥ %2 Edo vgss #2137 93 melanin A4 Eic’d Tyrosinase?] EAZA oA &)
TR o]gHo] gtoy HE aAagAdgAe dEY nHAST} melanocyteol A tyrosinaseet IH Fa4 W

AL F7HA7IE BAAA AsdE AAE WA 7= 71 dTtel digk Bzt uf9- @olstt. (Lee NH, Yang
HC, Bu HJ, Jung DS, Lee SJ, Riu KZ. (2001) Screening of the tyrosinase inhibition and hyaluronidase
inhibition activities and radical scavenging effects using plants in Cheju. Kor. .J. Pharmacogn. 32(3),
175-180.).

A}

%(Spirodela polyrrhiza)e 3

33 S thdg xRoeM SR mE A48 E2A ATt 42E ¥
Bretans s, ASDEF 2 GHLE, B2 5o Aol dud du FA4E, A4S S wt
e Ao gl ek (ARA 9 1% pp.277~278, 19984).

PR (FE2)9 AR d+2E Ay &% (AZx)9A campesterol, B-sitosterol, stigmasterol 5
9] sterol(4. Suh, S. S. and Shin, J. S.: Studies on phytosterols, Yakhak HoeChi, 13, 144-146 (1969)3},
flavone-0-glycosideZA] apigenin-7-0- B -D-glucoside, cynaroside (luteolin-7-0- B -D-glucoside),
hypolaetin-8-0- 8 -D-glucoside (8-hydroxyluteolin-8-0- B -D-glucoside) %}, flavone-C-glycoside= A
vitexin (apigenin-8-C-B-D-glucoside), orientin (luteolin-8-C-B-D-glucoside) < flavonoid(5.
Wallace, J. W.: Biosynthesic studies on flavones and C-glycosylflavones: B-ring oxidation patterns,
Phytochemistry, 14, 1765-1768 (1975) % anthocyanin(6. Harborne, J. B.: The natural distribution in
angiosperms of anthocyanins acylated with aliphatic dicarboxylic acids, Phytochemistry, 25 (8), 1887-
1894 (1981)°] EAgehar &4#H A ST,

A BEE (FEx)9 AYEA ATEE 19779 Woos(7. Woo, W. S., Lee, E. B. and Chang, I M.:
Biological evaluation of Korean medicinal plants. 1., Kor. J. Pharm., 21, 177-183 (1977)2] 23 oA
M-2]9k EtOH (defatted with pet ether) F&%&©] sarcoma 180, leukemia SN 36, Ehrlich ascites
carcinoma®] W3t &<bzk& Hela cellol] thdt A|E=A =28 Staphylococcus aureus$} Escherichia colioll
& P AEALo] BE g, 1979 ATEd MeOH FEER ¢ ARAdAE rate] dAed g 244
1 FFAgol vt Facetylcholine®H-go] gllom, AgdHo e AHAA szt FoxytocinZ-&
of ATH (-9, ol AEFAVIHEA oe ik Ay AA (1), AesA, 10 (1), 27-30
(1979).1982dll & 5(9. L5, AFE: T2 AYoko] ofefahg gl =AAT (A3E), AYFstslA], 13 (2),
55-61 (1982)¢] 3+ A& oA 7425 EtOH FZ&59°] neuroglioma 9ASKel] i3l <3k SFAE G282 HAOoL
NEFE A8 YA e8%ar, CHCL; 89 522 leukemia P388ol| sl ekatgo] flrfir Bueln
1990d Ro & (10. Kim, C. J., Cho, S. K., Shin, M. S., Cho, H., Ro, D. S., Park, J. S. and Yook, C.
S.: Hypoglycemic activity of medicinal plants, Arch. Pharm. Res., 13 (4), 371-373 (1990)< 7l 2]%He]
5 F&L5 o] streptozotocind 93] F2EH P moused A Tz o] f18S HE vl Qr).

a7 EEe ojrelm ¥Rx FEE wu, FEAN Fo Wpwsel g Anisel dael AF
w A vk gl
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A, R EE S TN SO B4 W d8 AT 5+ Aot

A MUERAE SPE HF Psd Rolshd ol Rolehe HAW, mAAsAE Fehal, A5 2
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gl el ola) AANAL sk Gl g AT & A
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AA, A, ARGIOA, BAF 5 5 5 Ao

A AEOENE olzE2A 4, BehEaA A, AEA KA, BaA A, BB A, A8 44 5
2 5 4 ok
ol zEl A FARAE Eo-o QA Ee A, -l DbAY, plelsuiel ane ), weAEn,
grjestelaree, sdolzatdd, BRI, olixeolzitol sy, AHclzaE, Eeitod,
dumeatolazed, LaaeE, melavitolaAd, v ARsteaatoly, Butatel s aEold, B
SERMSEEY A, ol asHol2abel aAE, AN, ofrmabt ol s vl o Mekbel 40k B
(Fh=zd, stzidhaiAE, Ee-ddditEWdEX 2, EFoiargol2EYWUdEr2d, HED
A J

2-o gkt el A2 &l FEZAabAE, k- Ak, - AL A EIEESSEREIER
v xgstig g g asikA g 2otk gold ) S AtEl A, A =S AAE, ZHe-ste]
gold, mgxgatolAE U, Zvjeldto]laAE, sEolEAEE | AEol2Atol MY, L ito]AiE
SeiSEEd A, YEaidsdiud, olhsHol2 N o|AZRd, 2-d It EAHE, 2-d Y
zHol, olhxsg el A, et dd gy E, feddidddasE, grtzddzaddayE
(Fl=4d gtz h T2 ddZe e, grzaAzaddZds, grizdaigedd ZesE, ySeah e
2, EggtzasZeAd, EduaiZeAAd, Ego|adueaZe A, EgoliidHolEAFAY

Hedgisaedd, Seito]lisdold, ofinditSd, youzdaldddl, HeuztSdeddd, o

==
10

)
T )
SR

ZEofEA ol MY, o] LimElotEAto] axEold, o]isEHolEASH YA, ZYSHAdE UM AHE, &
gEgAldo]landolE2it AH B, AJEEAEDo|2AY, AEERTEZC]AY, AEEAEC| LS, HE
Ak, BEAMEaY, HEAAYE, GEASHUY, AE2REDdY, AEBLNEED Y, AEEL
o E Y, ANEEAEZSY, dito|nu ol S EFAAH LR 2-dd A, SilitT2-d g e,
ofrj @t ol 4t Y, AlupAl it ol 22 AupAlae £d, ZHotEA e,
ol mEolEAZ Y ~HE, S|EFAIAHlEAZUAHE, ZUdASUSHE, AT =R

=N AT E~HY, 12-2HIAZ Y3 E2A A ol2 o)AMY, 12-2H YR Y=

sHolel, 12-2H AR B8 A Aol e aaHold Bl dlaHEA 52 & 4

o] AAHolEAYEAHY, 29

=

o

e

% 2] 2o} 24

W S RARAE AT, §% e, S-gdReav, olasen, AU, seha, £5 ol
stehal, Fed, vlelazddagdss, Y $o wa a4 £ 5L E 5 Ao

i

A2 FARME ZYveddE, AEdddyE, EAEREddsA, SEaEed S, urieE



[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

on

£501 10-1499453

AN, EEFEAZZASE, U GAS - DAY S A
Al A

ful =
z S ~ (e} = 0 o
FEA, 40 WY DDF, o Wy AYEE 5L 5

S L BEE ERE RS R

2

47 fARAE HEEeREddde 58 5 4 A
I

FAZAME OfRIFER, olERES, SYES, AT, AR, AMEHEF, T

=

Fo BAGHOF, BAF, BH, AvbE, dvkebl g, TEEGG, WA, obbR, Fitelu
obfr, & dlokf, AlobHE, WAz, AU MM ER, MEER, B, $ACHE), vh,
S, EEekg, AdPees, v, WY s, ANk o B EE A

A8 A HEARAs ZUsHE, SUSHEASHE o5

il
-
E

oX,
kel
Mo
Y
fr
>
ol
;&
i
Jz
l
nE
il
)
_‘?L
i
)
S
[
A,L
i)
N
2
o2
[
N
o
Im
H
2
au)
Y,
=
o 1%
it
fr

ati1ﬂawez0A Cdesazzaggzes, AuA

PSR SRRV T RS D DS R BoE 3 PR SRRV PN [ PR o PAPNS I

[e)
b, 2L, gEdARFgadHEdd e 55 & F AT

i)
o,
24
tl
>
fr
1 N
X
Ho
ot
ofht
I }.g

wagolaaZg A, ZdAFeZA A2, FEAEA
T E = = e igatel ~E 2| POE
(ZE) Ao da) e ato 282, POE &R EX Ao ~E 2, POE FE|AlRA g2t 28l 2, POE L7 €l
2, POE A Witol| =2, POE 7 8}9|wlAlf-, POE T wlAkf-, POE - POP (Z8]SAlold @l - ZE|SA|Z29) FF
9], POE - POP &Zee|2, ZE|odawgies, @editdybsoln =, ARG A = S 7Tl

\ZIO] p A = QRN = o) = = AR = ) = = = v, = =

EWQ, QAFAY,  POE SUAEEING,  ShohvmIud, WA, POE U4,
7ot =Y, BARARAEHFAY, N-obdolulieitel, POE SANH 22 RN, FAEEHALY,
PUETOPAEAIEF, ofds} /e ZeARE =Y, AEFeRARANN 22 5 F F Uk
284 AU BAAZAE dgLAsaNReRs, dSaddisddides, Lased U= auye

7, ARl s g, datr 2ol agny, AslieolAry
gulEeuy, ASMg, Sejoleiitlo ot o Hopn] s, 2ujol e

E
A=A Al 4E HEED 52 ' 7 v

G A B EAME TFERAMERIY, ofv|=MERIE, EXHERIY, S|=SAlEEZHER]
HERIE, TAFHERIY, o728 diay, onuEdl Ay, ofvsolily T ¢ AW &
=R [}

o=

F71 2 R kREAME g, it ardbebolE, "3, Aljatel &, wholgt, hed, W, Edo],
HEYOE,  EEYEER,  SAYGSHARE, A 25y, Abstadis,  Abstold,  AbstE e
AstdFulyE, by, ibebg, Sdbviadle, eabde, sbviadiss, absbd, 3, Askas, ertsia
W, Al 8 oo] 5o BT U] <tw ; EEoivE, EYdaHE, Yz, ZsER, EP5-9)
&, LA, 2454, dAewFA, BagA, i, O}ELE‘¢X], Aepl ], o FAIFA], EE TRV E
FA, guddAl - 28 FFEA, AAger, AER2e 2~ (] JaUEARS O JadEANA] T

_11_



10-1499453

5

uir
M
ulo

g, A

O EA A G AR e -2-d Ak Z 2 A Y,
EA-5-wE A )Ml 2 EgolE

=

5]

s-gh 2o, N-

—O

2-(2

_ok

N
29| =, A-tert-H-d-4'-v|

J

il

g, shefobr]n
Al

=2
—=

A
2,4,6-Eglopd e l-p-(FF2 B2 - D FH-1"-54])-1,3,5-E] o},

st-ofu]

O} 1]
shepv| SA AP S,

o o

g}

o] N-ohd 71 gobul it ; N2}

=4

[

;o N-gH9- 2w el-<e)

AZAE AHoES
ofdeot27|d

4
NE45A

A
A

RL

1

=]
il

[}
HFA

71
27
A A]

e}

[0098]
[0099]

5

3| =7] €]

AR =

Ak
=

[0100]

h=1}
=

s
S|

He| &
0.01 - 5% %%, ®r}t

L
i

SHA|

[¢}

)

Fol ke

©

of o

K

Al
0.01 - 3 % == wgddg.

i

A

A
i

H

S

pH A A = A

k4

[0101]
[0102]
[0103]
[0104]

=
o

o

;ot

o

)

[0105]

[0106]

23]

dlo] A

o

R

AAad, d=3Y, I
w24 A

Eal
=1
=

a3, wol

HlaE, S4%, 424, S48, vdEA

o,

[0107]
[0108]
[0109]

Zelog#A

A,

.y
_

o

0
¢
jmu

oo

S5, o

e

€}
=

2~
-

A AEemA HE

Aoz G, SvishAl = fEEHATE o

A

p

L

25l
o}
- 1 2 —

1

(o)
1l

Lol

o = A

)

o] -

[0110]

[0111]



[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

®oune] Age] Aol Aol WAl HEoEA B, B wt Zzad 2929 2o A3 44,
NHU3 olzzEold e, FSANLA £2uE JrHE P FUSA LA L2uE o su e ¢
e HEA, vzEAy AERes, FRVE HHESAE, WEGE, o/} Bt EIRIE Fo] o8
sk

2oyl Aol AN-BAA T FAAA Aol A AROoRA AWE AE AdoE, AE
2 oHE AsolE, MELAM Fiol2u2, ol AEeolE, ojutEeE FuA, MYeSdolE, A
AMOlE, At oprl= e dsolE, wrlotmlwuetl, AWH FmE, AW A=, A o
sgorls, By §, Yud FEA EE 58 AT APY o 2H2 Fol ogh & o),

gyo] a9

oo Bz FEES DPPH A g AAEA, ABIS gz Fol& 2AT A&, A" SAITHA
(Xanthine oxidase) A& T Fistart; e HE AEE; EZAYA (Tyrosinase) A&, Axy
El 2 A1UA (Cellular tyrosinase) Asi&A Webd(melanin) AEA A& 24, niwzl #AAEHW EZA YA
(tyrosinase) © 2 HHAA o wMEAg; Az}~elA (Elastase) A, MWMP-143184d, Z=2-FAH
Al(pro—collagenase) A& ¥ 55 &3 FEMNHEY F& gelste] v % FJ{ s A5 L s

2HER T8 o182  SdH.

= 2% AR ABTS ¥el2 #olzd AA8AGE YEhd =olar;
% 32 A= Aotz BEES e oW
T4 AR FAFAEY] AEES e EolH;
T 58 Almo] dEtieiAl A2 e Reln;

E 10= AR 2ehd Agel mAle TS v =ojH;

W, 8] AAd R Agels B g aAss A9 B, B wgel gl 5] A 2 Aol o8 @
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[0121]

[0122]

[0123]

[0124]

[0125]
[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

on

£=01 10-1499453

Ql3te] A}&3HITE. AlE 100 goll 70% ol eh-eS 10uF %S JFste] 85CollA 124]
] 7t FZE2 12,000rpmeE 1057 94

8L TH] sAAxE ] 100 TS FEE 12 ¢

[s} _Hi— = %‘
AZAIA A BEE 94.05 g (o]8}, SE-HZ} 3H), o
. & 50 (el3}, SE-BEF ), ¥ & £
205.5 g (o], SE-Wek &), & Zhzt B Aez W nastHa B Ao Algol Abg3ssitt.

Add 1. A3} 53 &9

1-1. AA &5 (electron donating ability) F4

A7) A A5e AAFATE st Hste] £ ZIAE Bloise] WS WIS slr|ef o] AES
F83FATE. (Blois MS. (1958) Antioxidant determination by the use of a stable free radical. 26, 1199-
1120)

ZF Almg omlel 0.2mMe] 1,1-diphenyl-2-picrylhydrazyl (DPPH) 1ml YW wwkel & 3087F W23k v}
517mmell A FREE SANNT. ARFATS ARERY HArtardy FH7Y F3E 4AEE e
DPPH radical A2AEAL 3}7] 4382 14 wteg}, A8E H7telA &S x4y &
48 A5 5 o2 et

o4 1

MAZO506) = (1 - )x 100

oL

B FE5E9 gujd FEEd 3 DPPH radical &AEA
5100 pg/ml FEAA 36.1%9 A27A%S YERH,
UEto] o8-S FEEC] 99 FZFEET DPPH radical &
F3Eo 4% 100 pg/ml FE=olA EtOAC #3253 BuOH

g
Mrode 4 omy

1

=

Sgin. #Rz dwg #5
N
o

Zo| A Z}Z; 44.2%, 42.6%9] A7

1-2. ABTS ehe7 okol & 27)% AsBA 57

271 A A AR ABTS gtz ko] ©-Al3l(radical cation decolorization) Well 93t &ak3l %S A
Aet7] flate] w3l MAE WS S8t s7]19k 2ol Astth(Roterta, R., P. Nicoletta, P. Anna,
P. Ananth, Y. Min and R.E. Catherine. 1999. Antioxidant Activity Applying an Improved ABTS Radical
Cation Decolorization Assay. Radic. Biol. Med. 26, 1231-1237.)

7mM 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) (ABTS, Wako Chemical Co., Japan)®} 2.45mM

- - -3 9 - + - -
potassium persulfates HIFTEEZ TFslo] A2 FaolA] 24417 F9F HASk] ABIS & FAAIZ &

_14_



[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

phosphate buffer saline (PBS, pH7.4) & 3Astgct. 34 €A 100pld A8 50p1E 7}8fe] 58 F<t
WA & FHEE SAST. ABTS radical 2AZAHL §l7] 7312 29 o] A& HIMEA] &2 dx=T
T

o FHLEE 1/22 FUA7= 2o AR % e Y.
74 2

. *Ii’é*ﬂh__l =
ABTS radical 27 &%) = (1 - )x 100

ABTS radical cation AASTLS  2,2-azino-bis(3-ethyl-benthiazoline-6-sulfonic acid) diammonium
salt(ABTS)$} potassium persulfate®}o] WFS-© 2 ABTSt+radicale] AAEW S Mol HE2AS 9 ¥y

hydrogen danating antioxidant®} chain breaking antioxidant EFZE =A% 4= v},
BH %0 ABTS radical 2A% A ZA¥E = 29 o] YelAL. ¥Hx o
FLoA 36.7%2 D4 FEE WU ABTS radical ~A%0] $53Y. BH %
o] 79 EtOAC BEE 10 pg/mle H=olA 44.2% A2ASAHAS Uetlo] B2IE
A

)
o

AFd 2. MIT assayol 93 AX WEE A

MXE AEE SAHL Carmichael 52 Wl wel 43k (Carmichael, J., W. G. DeGraff, A. F. Gazdar,
J. D. Minna, and J. B. Mitchell. 1987. Evaluation of a tetrazolium based semiautomated colorimetric

assay: assessment of chemosen— sitivity testing. Cancer Res. 47, 936-942.).

2-1. AlX wj¢F

B16F10 melanoma A|¥3+= Michikawa[Michikawa, M., K.T. Lim, J. G. McLarnon and S. U. Kim. 1994. Oxygen
radical-induced neurotoxicity in spinal cord neuron cultures. J. Neurosci Res. 37, 62-70. 5<] ®of
whel weF AEZel 0.25% EHA(trypsin) &9& A4 A $F MEE EE3 th& Dulbeco's modified
eagle’ s medium (DMEM) ®iX]oll  10% fetal bovine serum (FBS)¥} 1% #HUAH/A~EZEn}o]Aal
(penicillin/streptomycin) (100U/ml)< % 7}8Fe] 37°C, 5% CO. incubatorol] =-5-A17 wj &3} ct.

7} AlEF[melanoma (B16F10), fibroblast (CCD-986sk)]S 96 well platecl 0.6~8><103cells/we11°] A

0.18ml E3laL, AEE F% ¥WE ZAse] 0.02m1 H7F8F F 37C, 5% (0, incubatorolA] 24A)%F

2 o= wigstAnt. o17]el bmg/ml FEE A

S AASFL Z; welld DMSO:ethanol(1:1) 0.15mlE
E

N
N
ol
ol
)
ik
o o
2
x
w
S
Mo
=
s
olo
>
=
A
=
=
122)
=
=
@
o
o
@
'-1
S
=)
S
g
=2
2
ook
ofd

CCD986sk Al3zol et F-sdxo] Alx AEE&S F4F A3, dixaol vle] F4x das, 5 FE=
HOEEES 25 ng/mlel FEAA 80% o el AMEAETES YEIT(E 3, 4). FEE
W grid EEE2 AEAEE A3E vBOR 25 ng/mle] FRA procollagen A MIP-1

4% san.

Add 3. & N a5 49

3-1. del~ElA (Elastase) A3 A

_15_



Olﬂ

==5

10-1499453

[0146] AAdox & A5E] AgtrElA (Elastase) ANEHS A1Fst7] fste] 71d (Camnell) & 58319
3}7)9} o] A& rH(Cannell RIP, Kellan SJ, Owsianks AM and Walker JM. (1988) Results of a large
scale screen of microalgae for the production of protease inhibitors. Planta Media. 54(1), 10-14.)
[0147] 71A 24 N-succinyl-(L-Ala)3-Aster glehni-nitroanilideE® AF&3Fe] 37ColA 2087 7|ZA2HE AAEHE=E
Aster glehni -nitroanilide® A4S 405mmoll A AT, =, 2 AP LA 9 F57t 52 2435
o] 0.5mL2 A& ol| FHsFar, 50mM tris-HCl buffer (pH 8.6)°] =<l porcine pancreas elastase (2.5U/mL,
Sigma Chemical Co) &9 0.5mL& 7Fgk & 7]®& 50mM tris-HCI buffer (pH 8.6)° ¢ N-succinyl-(L-
Ala)3-Aster glehni -nitroanilide (0.5mg/mL)& ZH7}ste] 20837 WHSA|A  Z43I9TE. def2ERA|
(Elastase) Aal|&dL st7] 842 33 Zo], A|5gde Hrp9} U“”HLQ FHE FAEE YERAAT.
#5493
Al2d7Ie 28k
Holl&(%) = (1 - ) x100
O X 7p20| =3t
[0149] olgfst B Ad Az, FF AT BAHH elastase A3 TS FSAHI A= = 53 o L}EHH%DP. L]
Z ogEo 4§ 1,000 ug/ml-J FEoA 27.3%% Ea¢ FEE(7.29) R} elastase A aTS HEFHATE.
&0 A9 1,000 pg/mle FxolA 28.5%% EtOAC E&&Eo] 7bF ¢33
[0150] 2-2. FEAYA AAEd A
[0151] AAdoa A AgEe FHAYUA (collagenase) AJMNZFS A1dst7] flste] 8o 7A€ Weo WHS
Sg3lo] 7]t o] AHSFYTHWE and Heindrich HG. (1963) Zur quantitativen bestimmung der
collagenase. Hoppe-Seyler's. Physiol. Chem. 333:149-151.)
[0152] Z WESTE= 0.1M tris-HCI buffer (pH 7.5)9] 4mM CaCl,= Z7}s}e], 4-phenylazo benzyloxycarbonyl-Pro—
Leu- Gly-Pro-D-Arg (0.3 mg/mDE =<0 714 0.25m1 £ A58 0. lmlﬂ E3gkdlo collagenase (0.2
mg/ml) 0.15ml1E FH7}sle] Ao 2087 WX3 F 6% citric acid 0.5ml1S o] WSS AA A7 F|
ethyl acetate 1.5mlS 713l 320nmell A 3 =S A3 l. Collagenase Zﬁﬂ%/‘é% 37 =5k 43 &
o], Almgde] Hrtie} TV FHE TAEE YERNIT.
+e14) 4
ABEIRS BRE
HMell&(%) = (1 - ) x 100
[0153] BH7IE2 g8k
[0154] BHzxe d, JdEe FEE Z & E8E9 collagenase AH|BAHS SAHIIHE 6). A A,
1,000 pg/mle] FZolA oS FEE 83.8%, I FEE 77.2%9 collagenase A4S EFAATE.
L3, EtOAC FEE2 1,000 pg/mle wXollA 84.3%2] collagenase ANEANS YEtUo] BIE = 7H4 5
A=
[0155] 2-3. ZE-Zq A3 =4
[0156] AAjeel A A2 AlsEe] ZR-FeRl(pro-collagen) Aol vA= IS Aldsty] fste] Tl 7A€
S S&ste s719k ol AFsHTh (Kim MJ, Kim JY, Choi SW, Hong JT and Yoon KS. (2004) Anti-
wrinkle effect of safflower (Cathamus tinctorius) seed extract. J. Soc. Cosmet. Scientisis Korea.
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[0158]

[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

[0165]

[0166]

[0167]

[0168]

on
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30(1), 15-22.).

CCD-986sk M EZ(ATCO) Al AlEE F=HE=Z AH2ldS W pro-collagen type 19 IS FAHs <S4
Procollagen Type-1 C-Peptide (PIP) EIA kit(#MK101)E TAKARA Bio Inc. (Shiga, Japan)olA +¢3le] o]&
ATk, 96-well platedl Z} wellQ 510" cells/wel 1M¥E7F S5 12well plateo] HF3 & 2477+ <HA
3} S5tk o] F, wigE wRE AASIL AR FEES sREHE AT T 00, MFTolA 48A17HS gt
Atk 2 wel |l2HE ASNE 353}l procollagen Type-1 C-Peptide (PIP) EIA kit®] Z+ welloll #7}3%F
T A zARe] W) whe} procollagen type 19 & 4S5 =4 ).

Afrob M 3o W3t procollagen type I C-peptide (PICP) enzyme immunoassayoﬂ o] %t collagen *Efé“é%k
A A3, & 73 o] YdET. BEx dued d8 FE2 B9 25 pg/mld XA 77 4501
37.2%2] procollagen AgHAd=o] YRR, FHxo] Swjd EIE Q 739 EtOAC (57. 2%) > BuOH (41.5%) >
water (42.8%) > hexane (32.3%) =S 2 Procollagen ¢4 A4S eI}

9 o
A

=

)

2-4. MMP-1 AsjgA =4

AAlde Al A AREY] MIP-1 A4S Adstr] fste] £do] 714" WS S8t sl7|ek o] 4
3+ (Shim JS, Choi EJ, Lee CW, Kim HS and Hwang JK. (2009) Matrix metalloproteinase-1 inhibitory
activity of Kaempferia pandurata Roxb. J of food. 12(3), 601-607.).

AEZ 5x10° cells/well FEZ 12vell plated] AE3d = 7} wello] ABE H7}sFe] €0, viE7]ol A 48X 7F

wjekalgitt. olw) MUP-19] @ALS =ol7] ¢3te] TNF-a & 10ng/mLe] ¥E2 H7}egct. Axe] mjgas 44
3}o] matrix metalloproteinase-1 biotrack activity assay kit(R& system, DMP100)S ©o]-&3}e] =&} t}.

Bz MP-1 Ay 54 Axes = 83 o] Yelth. 1 2d¥, FHx ogs FEE9 49 25 1
g/mle] FZoAl 17.5%5 el & FEFE2HY adrl 533k, Et0AC #8EY A9 dizdtel 1)
31.7%2] A&&S YeERo] £EE FollA MP-1 As&Ado] 7Hd 5313,

A 4. Y 24 43

4-1. E]ZA A Asf ey

Ao 4] & A 5ES] E|ZAIUAl (Tyrosinase) ANEAES Al@et7] f1sted w3l /MAIE Yagi 59 WH
S &3l slr)eF o] ATt (Yagi A, Kanbara T and Morinobu N. (1986) The effect of tyrosinase
inhibition for aloe. Planta Media. 3981, 517-519.)

kS 0.175M sodium phosphate buffer(pH 6.8) 0.5mLe] 10mM L-DOPAES =<1 7]&<} 0.2mL ¥ A&
0.1mLe] Z3gtHo] BA E]ZA YA (mushroom tyrosinase; 110U/mL) 0.2mLS H7}8te] 25TeA] 287 wb

7 wkgol o] AAQE DOPA chromes 475mmoll A ZA3oth. E]ZAIUAl (Tyrosinase) A EAHL 317 43812
59} o], Alggole] Hrpgel LHUbe] FHE ZASR VeI

+84 5

HeiE%) = (1 - ) x100

WA A%, 9% eld wed FEA 488S BRHoR AN & UE tyrosinase ANBYL S}
7] $18te] mushroomfree] tyrosinase As) #4 54 Ast = v gol Vel S4% A%}, ¥Hx of



[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

on
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B 3R AL L0 pglnle] SRAN B4 ANEE dehidu, ERFES A 87000 AR EE
gl EFE FoAE Et0AC ¥E =] A 1,000 pg/mle] FxolA 38.2%° As&S e
tyrosinase ZioH 7} 7P -5

4-2. B} (melanin) A A&

Aol A de AzEe] d% dAdwnt AxzREe @iid(nelanin) A AW FHE MY

Hosoi 52| #&d] 7HAIE Melanoma cell(B16F10)ollA¢] el (melanin) AT Asl& =4 WS 83}
3F7]9F o] A¥ sl th(Hosoi J. Abe E, Suda T and Kuroki T. (1985) Regulation of melanin synthesis of
B16 mouse melanoma cells by 1 alpha, 25-dihydroxyvitamin D3 and retinoic acid. Cancer Res. 45(4),
1474-1478. )

DMEM ®iA] 2 wjokd #glw-nl HEZE 100mm culture dishol 210 cel 11/dish7} A #58Far, 2427F v &
ARE FEEE A 2 nl #H718ba, 48417 Fof AxkekE 9l (pH 7.4) 02 AT, 1t 0.25M
trypsin-EDTA §elo2 AEES 938 = 583 AES 1x10A%E F Wl 5% TCAZ A2ata, 2,500rpno. 2
23] YAEHE F 2w nelaning AMEN o2 AH T H ether:ethanol (1:3) Iml = 7}ale] 23] AA R

3 3 ether ImlE A& AZAINTE, AZFHA melanino] IN NaOHE 1ml 7}sle] 80Tl A 147 vk A1 & E34
FEA 4A05mmell A FFEE SAIIATE. Melanin AFA A= 317] 32 63 #Zo], A|m&Ho HIM¢)
A7Me FRE AasR JER AT

%4 6

NEHTIRS SRE
Melanin 484 HoiE %) = (1 - ) x 100

Bz oee, 9

259 melanoma AlEoA el Al AFEA =
° of Hl&] 25 pg/mle &

N
elanoma A|X9] AEES QI A7 =

me
AEgo] Lpehge,

o L 4)«
T

4-3. Alxd] E]2=A A A e g

AA oA A& A gEe] AXEW EJZAIUA(Cellular tyrosinase) AMEAHES AlFsl7] $3te] Edol 7fA
Choi &< WHE &85t 3t7let Zo] A@3sArh(Choi BW, Lee BH, Kang KJ, Lee ES and Lee NH. (1998)
Screening of the tyrosinase inhibitors from marine algae and medicinal plants. Kor. J. Pharmacogn.
29(3), 237-242. )

B16F10 melanoma A3 (ATCC)E 6 wellell 5x10" cell o] H L& HF3lo] wjkstar, 24A7F F ZF wellol]l A|BE
48N 7F Bk AEdtl. A7 % PBSE 23] AlFH3 F 7} wello] Al¥Eo| lysis buffer (1% triton X-100, 0.1M
Sodium phosphate buffer, 50mM PMSF, pH 6.8)Z 7}3l3itl. €9 9o AEE dFA7|z 44 B3 &
Zul W2 Rol F§AfMNoR ARG TE. L-DOPAZ 2mg/mL %= 0.1M sodium phosphate buffer (pH 6.8)
o o] 7|48 FuH|ata 718 160uLol EAE 40uLE 7hetar 37Tl 1A% 7283 A DOPA chrome
o] & 490mmel A 4% F (1-A159 FFE/ETY FFE) X100 o oJ3te] AA&S AT

T FEE melanin AT ANBEE 54T A3te = 113} Zo] Uehid
719 H
ST =

B
. 5 25 pg/mle] FiollA Ztzk 9.6%, 0.8%°] Asi&dS el
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[0178] o] s},

[0179] A 1. TEZHE
[0180] ST FAS ZhzE 75 TR MG 23 T Aoz wzhe)
M= 49 =
| WE2HCE €33 1.0
2 AP REE TraHolA 22 1.0
3 |52 Z:AdHoRIA 2T a5
4 |po]22 AR W 2.0
5 |EbRbEa] gk ThibH 0.2
6 |Ei2tEalekd T E 2 01
b= 2.0
g |RhAHob ik EHEAZYE 2.0
9 [BRlAEoll Ak A EH[EE 1.0
10 |E8] (7t=d, 7lEYih SE A 5.0
11 |4 Bl =3 5.0
12 |p2iARd SEHEO Y 3.0
15 |25 8.0
14 | =22 5.0
15 |LLs-FEHZ8T 5.0
16 |ZEE?] 0.1
17 |30 252 (dad 1) 10.0
12 |TF= ] ==
19 |2845 o] =
20 | 3AS e
[0181]
[0182] AR 2. AR IY =AHE
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[0183] FA3 4 77t 75 TR b ga) R F Aeow QAT
"3 %E%‘! 2Y %
1 HMEAHoE &3 2.0
2 KWad EiﬁEﬂo}L& =g M= 2.5
5 A7ledd mhAaHoHA ZE A 1.5
4 |HebE A oA g At Y 0.2
5 |eEbESAl St g At 2 0.1
B [H}A= 3.5
T HsEeliit S8l EEl=glE 3.5
g8 WaFSHAH +=28]E 1.8
9 |&% metd 55.0
10 |EQ (7t=d, 7lz==id) 2 A= 3.0
11 |[2EHEHE 5.0
12 |AFYH 2.0
13 [=2a A3 5.0
14 |SE =28 (4 1) 5.0
15 RBlotREYHA ESEE 1.0
18 [FE | =
17 @A ab 2
[0184]
[0185] AR 3. 2H ZAHE
[0186] o #3e A2 75 TR M EF fake F ez yadh
He OJEL% =2 7
1 MEAHOE &3 2.0
2 | AHolE A 1.0
3 | 3ded zy Aol A 24 E 1.0
4 | A SEFE mrAHOEIA 2EAHH 8.0
5 | BpAH 1.0
6 | BxAHolE A EuEAIZZE 1.5
7 | MAF 292l 2=H|E 1.0
8 | 75 Tebd 5.0
5 [AFgH 9.0
10 | Zek=SA| ok eRilz 23 0.2
11 | ZekS A b4 2hite E 0.2
12 | s=28AM4d 5.0
13 | SE-H 258 EAd 2) 15.0
14 | Eglo &S0}l 0.5
15 | Zr=2 5 d = H 0.2
16 | &= 0] =
17 | A= T
[0187]
[0188] AR 4. 272HA ZAE
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[0197]

[0198]

[0199]

He 4=y o
1 | AHokd 6.5
2 | nlglAEM 28.0
3 | A7l mrAHoM SEAHE| 3.0
4 | =Zzzd 222 5.0
5 | 52gAH 10.0
5 | #MEUEE 7.0
7 | dEdfolllE| ERt R MUES 0.1
8 |HE =2EE 0.5
9 | SE-EZ=E (A9 1) 15.0
10 | =8 n| &
1| AAH = 2R
=d
EH]
100

Electron donating ability (%)

msW mSE mSE-H mSE-E mSE-B  mSE-W

10 100 1000
Concentration (ng/ml)
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k1
)

ABTS cationradical (%)

Cell viability (%)

120

100 -
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ESW ®mSE

mSE-H ®mSE-E ®SE-B ®SE-W mBHA
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Concentration (ng/ml)

1000

100 -

(=e]
=
I

60

40 +

mswW

mSE mSE-H ®mSE-E ®mSE-B

10 25
Concentration (25 pg/ml)

_23_

mSE-W

SE5061 10-1499453



k1
n
N

120

100 -

(o]
(=3
I

Cell viability (%)
(=39
(=]

40 1

k1
n
()]

50

mSW mSE mSE-H ESE-E ESE-B BSE-W

3 10 25 50
Concentration (jng/ml)

[ EoY
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Inhibitionrate (%)

10 A

msW

mSE ®mSE-H ®SE-E ®SE-B wsSE-W mEGCG
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concentration (ng/ml)
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Inhibition rate (%)

Pro-collagen synthesisrate (%)
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MMP-1 expression rate (%)
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0 4
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nor

con
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Melanin synthesis contents (%)

Tyrosinaseactivity (%o)
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