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Abstract: Forsythia fiuctus has been shown to have antioxidative, anti-inflammatory, antibacterial, anti-aging and whiten-
ing effects. This work was carried out to investigate the anti-aging effects of Forsythia viridissima-prescription extracts
(Yeongyoseungma-tang, Gamiyeongyoseungma-tang, Hoechunyangkyeok-san) on skin. Skin anti-aging effect of Forsythia
viridissima-prescription extracts (Yeongyoseungma-tang, Gamiyeongyoseungma-tang, Hoechunyangkyeok-san) was eval-
uated by using antioxidant assay, anti-glycation activity, inhibitory effect of tyrosinase activity, expression of type I pro-
collagen and UVA-induced matrix metalloproteinase-1 on HS68 cells, and reduction of «@-MSH-induced melanin on
B16F1 cells. Forsythia viridissima-prescription extracts showed anti-oxidative and anti-glycation activity. The pectinex
hydrolysed extract from Yeongyoseungma-tang 75% EtOH extract and Gamiyeongyoseungma-tang 75% EtOH extract
increased the type I procollagen synthesis, and decreased the UVA-induced MMP-1 expression on HS68 cells. The pecti-
nex hydrolysed extracts of Hoechunyangkyeok-san 75% EtOH extract had the inhibitory effect of melanin synthesis on
BI16F1 cells. Based on these results, we suggest that Forsythia viridissima-prescription extracts may be useful as a poten-
tial source of functional anti-aging cosmetics.

Keywords: Forsythia viridissima-prescription extracts, type I procollagen, MMP-1, melanin, anti-aging
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Table 1. The Composition of Prescription Containing Forsythia viridissima

Prescription Herbal name Amount (%)
Forsythia viridissima fruit 23.28
Cimicifuga dahurica root 16.28
vsC Pueraria lobata root 16.28
Platycodon grandiflorum root 16.28
Glycyrrhiza glabra root 16.28
Paeonia japonica root 11.6
Forsythia viridissima fruit 23.28
Cimicifuga dahurica root 8.14
Pueraria lobata root 16.28
A-YSC Platycodon grandiflorum root 16.28
Glycyrrhiza glabra root 8.14
Paeonia japonica root 11.60
Angelica gigas root 16.28
Forsythia viridissima fruit 14.70
Platycodon grandiflorum root 8.53
Glycyrrhiza glabra root 8.53
Paeonia japonica root 8.53
Angelica gigas root 8.53
HYC Scutellaria baicalensis root 8.53
Gardenia jasminoides fruit 8.53
Coptis chinensis root 8.53
Mentha arvensis leaf 8.53
Rehmannia glutinosa root 8.53
Poncirus trifoliata fruit 8.53

ES AATHT5% EtOH Ext Pec MC or _EA).

222 HPLCE 0|8¢t HuxUH FE22| &2

AuAge F2E9 242 AxHdE
esinol ¥ arctigening T4 & HPLCE ©|
3tk HPLC #4 Zog A=RuEI#d+
Agilent TechnologiesA} 1200 series HPLC (USA), Z¥H -2
Luna Cig (5 um, 4.6 LD. x 50 mm), A&7]& AL
THFEARZ AL 280 nmE S TE FES
0.8 mL/min°®]™, ©]& 32 &1 A (0.1% acetic acid in
acetonitrile), 8- B (0.1% acetic acid in water)& 7]

7] 8uj2 3to] Table 29 27| wal AASH T

ol
=l

2.3, eistg

P

0

231, AtRELZ AMg0 £F

At a7 NP SHY ARO

>

DPPHE AM8-3Hs W o Z[20] wigkgo] §3)Az
02 mM®] DPPH &0l NEE A2 g2 1
2o Zof EFstal, 2004 10 min &<+ ¥HSAIZ
< microplate reader (Synergy, BioTek, USA)Z 517 nm
ANM FFEE AU 22 A5 Al b
@55 ¥ en, DPPH &4 til WgES Yol B
s AT AFEHZE AL s Aol w
2} Akt om, 11 Ade AR EE 50% 47
& T A= FE(1C)E HERAAT

2.3.2, EMMA AT EH
A4k (superoxide anion) A&7 A 7= Noro
52 WHH[21]S E-83}] xanthine/xanthine oxidase &
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Table 2. Gradient Elution Condition for HPLC Analysis
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Time (min) 0.1% Acetic acid in acetonitrile 0.1% Acetic acid in DW

0 0 100

5 10 90

15 20 80

30 30 70

35 40 60

45 60 40

60 100 0

65 0 100
ZeREgol o3 g4k BAAAE o] st EAd4tAa o] RFEojXIt}. AGEs 5}6&? T ¢F= ¥F%3e 9i
o 2]3} nitroblue tetrazolium (NBT)2] 4ts}ol o]k & 5o glycation ¥+-g-9] AEE 75 F v HER

F5 H3E 43 0.05 M NaCOs, 3 mM xan-
thine, 3 mM EDTA, bovine serum albumin (BSA), 0.75
mM NBT 2! A 85E ¥ & E3tste] 25 TollA 10
min ¢+ A XA} Xanthine oxidaseE €l 25 T
oA 20 min F<¢F ¥HAIX Fol 6 mM CuCLE ¥

HE-3-2 A X A] 7] 3L microplate readerZ 517 nmol A &
FEE SAHT TS AR g AATE ¥
O, xanthine oxidase TH4lol AA|+= A\
e AT 2482 DPPH radical &4 &9l AH&E

E

q)

1/:1

2] ae} ALbetG oM, 1 AT BHLLES 50%
2AT F UE FE(ICx)E UERAATE
2.4, Tyrosinase &M KMol =

Tyrosinase®l] g S 7+ F54E A5 0.9 mL,

0.1 M A4HHSH(pH 6.8) 1.0 mL, 1.5 mM L-tyrosine
£ 1.0 mLS ¥e & 37 Coﬂ/ﬂ 10 min 7F ¥H8-A]
Z1 % mushroom tyrosinase (1,500 units/mL) 0.1 mLE
H7Vsked 37 CollA 10 min 7+ ¥H-3-A1Z] 5 microplate
readerE AHE3SIY 475 nmoll Al SFE=E SH3A
&4 A3l €S DPPH radical &7 &0 AME-E 2] u}
2} AlAtstR o, 1 A 84S 50% Adlste F
E(ICs0)E YEFH AT

25, zlET=HtE dYd Mozt
Glycation ¥h-g-o] P& 23}, %3 52 dd
E42Q e AA oY FgEe] EAEHA A=

FF sl H=(advanced glycation end products, AGEs)

gkslaEsta)x), Al 4149 A 1 F, 2015

o] &% 31 AtH22]. VinsonZ} Howard2] *H[23]S ¥
F3to] AAIEATE 0.2 mL BSA (10 mg/mL), 0.4 mL
glucose (225 mg/mL), 50 mM phosphate buffer (pH 7.4)
o] 83l%¥ 10 mgmL ¥F%(Bovine serum albumin,
Sigma), 225 mg/mL glucose®} 0.1 mL A 5& E§ s}
60 ColA 24 h &3+ B3} WHg-S lME‘r. AGEs in-
hibitor2 2% aminoguanidine-HClS& S =TS
2 AFgEon Wk 3 microplate readerS ©]-8-3F
o PFEE SAHTHEX: 360 nm, Em: 460 nm).

2.6, MIZZH{S

M| 3Z=Z normal human fibroblastQ] HS68 cells3} v}
$-22 ZAF M52 B16 melanoma cells> ATCCO|
A %O%OP AREBERATE A2 el ARSE HiA]
Dulbecco’s modified Eagle’s medium (DMEM, Hyclone
Lab, USA)°ll 10% fetal bovine serum (FBS, Life Tech
Inc., USA), 1% antibiotic antimycotic (100 U/mL pen-
icillin and 50 pg/mL streptomycin, Life Tech Inc., USA)
2 33 viAE AHESE 37 C, 5% CO, incubator©l]
Al vl kAT

27. NZ MEH AIH
B A& o4 HS68 cells¥} B16F1 cellsoll tigk Al
o] HelsrE AAs] 95t MIT [3-(4,5-dimethy-
thiazyl-2-yl)-2,5-diphenytetrazolium bromide, Sigma] as-
sayS Mosmann®] WH[24]& HY st AASIATH
HS68 cells®} BI6F1 cellse ZH2F 1 x 10* cells/well,
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Table 3. The Contents of Major Lignans of Forsythia viridissima-prescription Extracts
Content (%)
Prescription Extraction Yield (%)
Matairesinol Arctigenin
Ext 25.28 0.159 0.387
_MC 2.35 3.480 5.017
_EA 2.93 3.382 4.550
YSC _75% EtOH
_Pec 24.55 0.593 0.814
_Pec MC 1.32 16.875 15.405
_Pec EA 2.00 10.730 9.865
Ext 33.43 0.169 0.366
~MC 2.29 3.403 5.438
“EA 3.20 3.706 4.576
A-YSC 75% EtOH
_Pec 30.90 0.391 0.780
_Pec_ MC 1.12 16.395 15.175
_Pec_ EA 2.10 10.495 9.765
Ext 31.96 0.138 0.359
_MC 2.04 1.673 2.991
_EA 2.28 1.819 2.880
HYC _75% EtOH
_Pec 30.55 0.507 0.828
_Pec MC 1.38 9.981 9.021
_Pec EA 1.82 6.868 6.125
5 x 10° cells/wello] X2 96-well plate EF3}] 5% 2.9. MMP—1 A oAx|s ot
CO,, 37 C Z3}Iol A 24 h <t vikstit). ik = HS68 cellsS 1 x 10° cellsiwello] HEZE 24-well

Wl e AASIL NEE FEEE HH| o] 343}
AT F, 24 b, 72 h B 242 sk Mg F

MTT assayE &3l MZ AEES dolH T
2.8, Szt st
HS68 cellsS 1 x 10° cells/wello] H X2 24-well

plate &3t 5% CO,, 37 C Z713}ollA 24 h &<
sttt s =EE A 87T 349 serum-free HiA|
T wWASEAL 24 h &t WA WS 2o}
Procollagen type 1 C-Peptide EIA kit (Takara, Japan)=
olgatel Zehdl WA cowre] e ZHahP o
W, % wudaow Rt

plate 55} 5% CO,, 37 T 273}t A 24 h B¢
Hl| &F3FA T} Phosphate-buffered saline (PBS) 2.2 A%
stod HiA] 9] serum A3 AAT ¥ PBSE WO 15
J/em® UVA (ELC-500, Lightning Enterprises, USA)E =
AT UVAE A & A8V s=E= 3j4d
serum-free HiA| 2 W A5} 48 h vikslTh WA &
of fEl® MMP-19] & MMP-1, Human, Biotrak
ELISA System (GE Healthcare, UK)& ©]&3lo] =4
stanoen, & ideEo 2 Bt
2,10, Hatdl Mo Axsat
Hapd A =K 2 Oka 59 H]—\ﬁ[%] < Hyst
o ARE-3HATE BIGFI cells& 5 x 10* cells/wello] ==
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Table 4. Antioxidative Effect of Forsythia viridissima-prescription Extracts

ICs” (ug/mL)

Prescription Extraction
DPPH Scavenging Superoxide Scavenging

Ext 894 £ 2.7 7592 + 3.4
~MC 492 + 2.7 480.6 £ 94
_EA 23.1 £ 6.0 357.6 + 262

YSC _75% EtOH
_Pec 98.7 £ 2.7 387.7 £3.2
_Pec MC 50.1 = 1.0 437.0 £ 10.2
_Pec EA 275 £ 1.4 2959 £ 0.3
Ext 893 + 4.2 7813 + 3.9
~MC 56.3 = 0.7 483.9 + 15.1
_EA 20.6 = 0.9 3322 + 33

A-YSC 75% EtOH
_Pec 96.6 + 2.1 4059 + 5.2
_Pec_ MC 532 + 0.7 4335 £ 25
_Pec_ EA 182 + 1.1 3064 + 2.8
Ext 108.3 + 5.8 636.4 + 7.8
~MC 51.7 £ 1.7 388.3 + 3.7
EA 219 £ 1.0 263.1 = 7.0

HYC _75% EtOH
_Pec 109.0 £ 0.9 575.6 + 3.2
_Pec MC 214 £ 13 381.0 + 3.3
_Pec EA 11.4 £ 02 242.6 + 2.6

BHT 1342 + 0.1 1.0 £ 0.9 mg/mL

ICs5® : Concentration of the sample required for 50% the radical to be scavenged

2 6-well plate EF3t 5% CO,, 37 C Z7&}ol| A
24 h &<t viFetAnh WA & A AL ANEE F
SHE ajxd 345t wAR ¥ HF =71 200
nMO] B == ¢-MSHE 37}sle] 343t 37} nj s}
Ak wleF T wjlS AAS PBSE AT 3,
10% DMSO7} g2l 1 N NaOHE #7}38ke] 50 C &
2zol|A Ax O "WehdS §sAIHTE Microplate
readerE ©]-&3}] 490 nmollA FFEZE =AY 0
o, & didgo s w3yt

211, X22AM 2 SHXZ
RE AR B £ REUAR ) om,

®

FA%43-2 SPSS® Package Program (IBM, USA)< At

gkslaEsta)x), Al 4149 A 1 F, 2015

2l A
U A E4HE (one-way ANOVA)E AF3IA AL p
0.05 T uf BAAOZ folsitia
3. 1t & n#H

= 39 lignans & 24
=]

==
GOoRRE FF, 2o FEF T

= 2 23 vs) A FEE] £

A] matairesinol<> ¢F 3 ~ 54|, arctigenin> 2F 2 ~

ekl

=

w OlN'

==
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Table 5. Inhibitory Effects of Forsythia viridissima-prescription Extracts on Tyrosinase
Prescription Extraction . IC'SO'b ), (ug/mL)
or rate of inhibition (%, at 1 mg/mL)
Ext 14.9 = 0.0%
_MC 481.6 + 5.8
EA 6792 + 4.9
YSC _75% EtOH
_Pec 7379 £ 5.0
_Pec MC 410.7 £ 1.9
Pec EA 606.4 + 2.3
Ext 13.3 + 0.0%
“MC 484.1 + 1.2
EA 538.4 + 16.8
A-YSC _75% EtOH
_Pec 760.3 + 16.8
_Pec MC 4854 + 4.2
_Pec EA 576.8 + 2.0
Ext 8.0 £ 2.4%
“MC 193 + 1.8%
EA 17.6 + 0.7%
HYC _75% EtOH
_Pec 112 £ 1.1%
_Pec MC 56.3 + 0.8%
_Pec EA 28.0 £ 2.1%
ICs” : Concentration of the sample required for 50% the activity to be inhibited
HE Fo] ZrleiT 8 Am Po] B YSC 47 BHEIL oF 2 ~ 3] Faigon, ol @
I A-YSC7F HYSOl| HIsl =& lignansE 3F3th *Pzz} F7F €A Q= BHTES ¥53k AASA4
e AT dAuAyd F2E 5 HYC_75%
3.2. gitst st EtOH Ext Pec EAS] ICsp #k°] 113 + 0.2 pug/mLO.E
71 Fagt a3E YER AT Table 4).
311, ARetc|d AHsot
DPPHE= SHHE W A4 $4l9 gz AR 3.1.2. 2HMA AZFET}
Zo] e mdo|t). webs] ¥-g 5 DPPHO| 7H4 gd4ka A2AEA 7= xanthine/xanthine oxidase
E ARSUBY LA NAPL B 5 AT A E2WSo] T BHAL BYAE o] §3te] B4
Aspatale] 27ge] AAES dS & Atk 4o o)@ NBTO| AHEE FHE WHE SHEY
AuAT #dd FEE] IS} EHE Lot o AuAT FE=0] 4L 2AEY B 2
f18) DPPHE ©]&3to] Afettd A FE 54 3, ditFEES A% FEEdA AR a3t
Ak 24 Av, AuANS FEESANA A Uehgon, ols ARl 27 B} vhz
gz 27 24 FARE ARE YeEIITh 53] 72 st a3 4B e BHTES 42
Rk 9l Gaxe] FEE0 Hls] Ao E8FelA 27 2438 BAT YSC A-ySCell HIs| HYCOlA]

J. Soc. Cosmet. Sci. Korea, Vol. 41, No. 1, 2015
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Table 6. Inhibitory Effects for AGEs Formation of Forsythia viridissima-prescription Extracts

ICso” (ug/mL)

Prescription Extraction or rate of inhibition (%, at 1 mg/mL)
Ext 102.0 + 3.8
_MC 5762 + 6.0
_EA 705.7 + 9.4
YSC _75% EtOH
_Pec 47.1 £ 2.2%
_Pec MC 45.7 £ 1.5%
_Pec EA 50.9 + 2.1%
Ext 3912 + 4.7
~MC 7302 + 5.7
_EA 710.7 + 8.0
A-YSC _75% EtOH
_Pec 52,6 = 8.0%
_Pec_MC 422 £ 1.5%
_Pec_ EA 52.9 + 0.6%
Ext 943 + 0.9
_MC 2959 + 9.0
_EA 51.9 + 4.0%
HYC _75% EtOH
_Pec 434 + 1.4%
_Pec MC 49.0 = 0.9%
_Pec EA 524 + 6.1%
Aminoguanidine-HCI 3903 + 4.8
ICs)” : Concentration of the sample required for 50% the AGEs formation to be inhibited
dse a9E HYPOw, HYC 75% EtOH Ext Pec A-YSCE] YHIFEEF} HYCS FEEA1E tyrosinase

_EA9] 1Cso @k©] 242.6 + 2.6 ug/mLOZ At Z
SARY AsMe} U 71 S5 BAE
UERH ATH(Table 4).

3.2, HuXMUH FEF2| tyrosinase & Aalisut
Tyrosinase= HWehd Aol 83 HT& 3= &
A=, 7141 tyrosine©] tyrosinase®l|] &J3l 4Fs}E] o] Al
A dWede] FFEE SHFCEZN AR ty-
rosinase 84 A &5 AES= WHOE nHg
Aol AAEEIT Utk AuANHE FEE9 ty-
rosinase 244 A& &3 F7} A3, YSC2F A-YSColl A

NFZES A FEENA FAR a7 e
won E3 MC £3=0)|4 tha 453190 YsC 2

oistebE s 2], A 4198 A 1 &, 2015

g4 A&t Ao UehtA] eE3kth(Table 5).

3.3 duxMyH FESO| 2SYsMIE MY Mallgnt

g o) PelakE HEte] = 2he] Ztw AR §A
== AP 7S Ak o d¥A Yot
[26]. AT FE=2 HFTTHbE B A
B % J Az, duRZEo|x A EHI} 45

om, 53] HYCO| U282 ddzros ¢
2% aminoguanidine-HC13} Bl 213}e] oF 4ufj o] HFF
shibs A A &3S UERITHTable 6).

3.4, HTAYE 520 NESY
AWAYY FEF) P T WS Astel
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Figure 1. Cell viability of Forsythia viridissima-prescription
extracts in HS68 cells (a),(b); and B16F1 cells (c),(d). The
cells were treated with various concentration of samples for
24 h (a)(b) and for 72 h (c), (d). The results were
expressed as the mean + S.D. from the three independent
p < 0.05,
difference from the control.
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experiments. p < 0.005 indicate a significant
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7t G% Hrto) AHREHE AEF) g NESA F
7He g34sled olell tigk A2E Figure 10 YERA AT
A AfrobA| EF21 HS68 cellsoll = B8 32] 50,
100 pug/mLolA MlZZ=Ao] Yelton, a4xe]3

93
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95 ya/nl
210 po/nl
=20 po/l

(% of control)

Type | Procol lagen

e i
YSC_75% EtOH

_EA

A-YSC_75% EtOH HYC_75% EtOH

Figure 2. The effect of Forsythia viridissima-prescription
extracts on the production type I procollagen. The results
were expressed as the mean + S.D. from the three
p < 0.05, "p < 0.005 indicate a
significant difference from the control.

independent experiments.

FEZETANAE 100 pugml F=7HA AEZA] U
ERtA] o4kt whe-2f-2 o] B16F1 cells®] 7-9-ol%=

HS68 cellsi FAFSE AFE BHTh AlE A JgF
S FA Y= BES 133k, HS68 cells-S 20 ug/mL

BT o0&

T olstollA FENAT EFE HUeH 2™, Bl6F1
cells®] -5+ ‘t&%%% 2 B3 Z2 20 ug/ml, &

=]

2P BEIHYSCH  A-YSCe  75% EtOH
Ext Pec MC= 50 ug/mL ©]3hH< 100 ug/mL ©]3}2]
FTEoA v EANE HrlstH T

35 HmAE 2520 Zakdl BaET}
Type 1 procollagen./] A EIE Qolr ] 95k

HS68 cellsol] 4 n =)=k
v oFel-S- # 3} ELISAS

%%% Agste] 24 h &
Tt AwA g F
%5 % YSC_75% EtOH Ext Pecoll /| FEo|EH o=
ol e S FAHEHAE = F A%eH, 53]
20 pg/mL F=oNA 1632 + 11.5%% *EW i
7} $53ATE A-YSCY YHtFEEAAME ot
el FAE B Yoy w57t Skl whet
I AE7F ZAA3P oM, HYC FEEAA4+ S
S a7t deh A Fokth(Figure 2). AaA ghe]

-

}"i/\ﬂil FEElMe ST LA YEREA
2 U THdata 7.
3.6. HuxeE FE=2| MMP-1 e XNahgt

g

MMPs= UVASl 28] @do] X, u)io] %
47 B Eo] 9lth27-28]. o] d UVAC] &) &

Ho] Z7hElE MMP-19] AmA g FEEo] )%
= QEe Yol AWAYT 222L Wleld

48 h WioFst & MMP-1 A A3 &3= ELISAE &
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Figure 3. Inhibitory effect of Forsythia viridissima-prescription
extracts the expression of MMP-1 in the UVA irradiated
HS68 cells. The results were expressed as the mean = S.D.
p < 0.05,
0.005 indicate a significant difference from the control.

*k

from the three independent experiments. p <

120

acon

OCon. + a-HSH

810 pa/ul + a-HSH
®50 polil + a-MSH
W00 gl + o-iEH

Melanin Content (% of control)

_Me B4 e _EA e _EA

YSC_75% EtOH Ext_Pec A-YSC_75% EtOH Ext_Pec HYC_75% EOH Ext_Pec

Figure 4. Inhibitory effect of Forsythia viridissima-prescription
After the
72 h, melanin

extracts on melanin content of BI16F1 cells.
treatment of samples and «@-MSH for
contents were measured at 490 nm. The results were
expressed as the mean + S.D. from the three independent
p < 0.05, “p < 0.005 indicate a significant
difference from the control.

experiments.

3] dolrott) 1 Auk YSCO EA 3= A-YSCY
UHlEEE, HYCS] YHlFEE3 EA #8354 &
EojEHoR fol4d Al MMP-10] Zaskiit) &=
&, YSCo EAA TS 20 ug/mL FEAAE fFo
AL YehtA] gkgtoy MMp-19] ZHA4E 37t el
ph;} oL/d ia}ﬁ] gx—liﬂ} z;@ ﬁj,].g]_ ?'51-7]]] = rq]
YSCe E4A8 T A-YSCO YulEZEo =25
Ao AAZA FE3t Al ET

== 3

3.7 Hetd MY Axsat

A A YF FZE2] mushroom tyrosinaseE ©]-&-3k
tyrosinase &4 A BHE BI7FgF Aol A= YSCE}
A-YSColA A A3 248 #Est o, HYC
o| = tyrosinase &4 A3 a7t UEpA] &t
(Table 5). ANAHTE FZFo] "Aepd Aol v|X]=

sl A] Al 418 Al 1 &, 2015

&734
FFL F213L7] 8) BIGFI cellsoll A xwiete] o
HEEE 9 2858 20 ugml FEE A ESkaL 7

% dehd B8FS SA-skTh  Ad,
HYCY ;_L_z{a]—;rhq]/qu} W2 A A o] Go] A o)
A4S BHdata PIEH). BaA ] o5 HAepd
A ZFe] %‘ié otr 7] 9J5te] AnALte Ak
A & Egste] Frietdoh 1 A AwA e
BAAE v‘i‘—Q% ol A frojAQl Wepd B HAa
E = lolen, 53] HYCS E44 ] EASH MC
3] Zoll A+=(75% EtOH Ext Pec EA, MC) ®ghdo]
SolEA 072 ZHA3t th(Figure 4).

off r-hl m{m

4.2 B

=gk Yolrl WA AAe] Fx9 7%
Ao A5t AW Apdol thek Aol 34
3] F7VetHA ekl A= g o)), o]t W=
A Hele] aRICERE XH e 2EHE A
ol F e Y-S A Ha, mebA AE W
o] IS QA "ok H9] w3l HHE T =
a}l’/]ﬁ 7].7344. ﬂ-g‘ﬂrx 5:/&7].)\4_31_ o] a}s]. A]-;z].;(% 2~
Ef2of o slddo] deA ArH29-31]. o]
kst &A4[7-9], FHES EF11], FENA14] 2

o] 7<4 Zl

nla g aH15]o ik Aol &zl vk = 4
WE XY, FHF EIE 2k AnSUR(YSC)
(16,1713 AnE X33t AHYHS o] &3k gslg

SPYE dEE29 48
=3 #d &
AL S R
2 §4383 =
A Aol =, matairesinol ¥ arctigening -3+
AuF=E9 55 &3 FEM axet A
FEEZHE £, 574 matairesinolZ} arctigenin®]
procollagen $H4] = MMP-1 A4 Asjjoll &3k ¥ 7}
gom, An FEEZHE EES arctigenin®] e}
g A A a3 Lzl vk AtH14,1532]. & 4
F Aol 2, dAnAHT 252 FEAd &
= B ad el vldste] 1 &37 vERtA] &
kot 23U, IE=dALt FEEL gad 3 W)
of uw}z} tyrosmase 44 A 2 depd g ‘]3]1
A7t dEpdS gRlE A duxgd
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EMA G Fofo 2 F83 Au FEE o]99
FEE FrE AESY At 458 T e
W, &% &4e Ui E e AxEL g £4
o] 9% AoF HAY, AnwAHY FEE FF
M &3k SHoA YSC Y2 E a4
A-YSC YWEEE 20 ugml s=oA FeH FATHF
o] Z+z} oF 163, 147% S7}3tR o™, MMP-1 A4

oF 23, 73% ZAsAth AnAYTE WFEE A
v HAFTIMHE dAEHRI} Fssig o, HYC ¥
MEEES AzFoZ 42 aminoguanidine-
HCI7} Hlaste] of 4ul ] A3 &35 Jepfiith. &
ghd A A&y} Aol A= HYC B4 8T &
IFoM srolEH oz Weld o] Aage B
F7F AR oW, BE] tyrosinase A A &3 2 =}
fFEog A 84 =3 37

o] AAE E o, AnAld FEE9| it
714 F mp g5 g1ttt 53] YSC dnt
EE SA4HETH(YSC 75% EtOH Ext Pec)¥} A-YSC
HFZ5(A-YSC _75% EtOH Ext)= FE/04 a3}
7b ¢t om, YSC &4 EA E33(YSC
75% FEtOH Ext Pec EA)¥} HYC E4xE] EI5
(HYC_75% EtOH Ext Pec EA or MC)2 |} g3}7}
S-rote] AnAYTE FEE] st LA 2 A9 o]
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