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ABSTRACT

Objectives

. The present study was designed to investigate effects of Ssanghwa—tang

(Shuanghua—géng) on

oxidation/reduction reaction—related and aging—related enzymes in vitro,

Methods : We performed MTT assay, collagenase inhibition assay, elastase inhibition assay, tyrosinase inhibition

assay, DPPH free radical scavenging assay, SOD—-like activity and xanthine oxidase (XO) inhibition assay.,

Results

The 50% ethanol (EtOH) extract of Ssanghwa—tang (SHT) showed 55% inhibition of collagenase

activity, and 42% inhibition of elastase activity at 1 mg/ml concentration, Also it's treatment showed 18%

inhibition of tyrosinase activity, to relate whitening effect, at the same dose of 50% ethanol extract of SHT,

Antioxidant activities were determined by DPPH radical scavenging,

activity, These scavenging,

XO—inhibiting and SOD-like activities were measured in 80%,

XO inhibiting activity and SOD-like
75%, and 28%

inhibitions, respectively, at a 1 mg/ml treated dose, compared to those of control. The inhibitory effects of 50%

EtOH extract on aging and oxidation—related enzyme activities were higher than those of water extract and

95% EtOH extract,
Conclusions :

Taken together, our findings suggest that the SHT has potential and applicable benefits for

development of cosmetics to have anti—aging (anti—wrinkle and whitening) and anti—oxidation functions,
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H=A, olulal, HelolS, a-EFTE Fo| AEEHI Qo
o, 34 FAEAEE= BHA (Butylated hydroxyanisole)$t BHT
(Butylated hydroxytoluene)7} QIt}’. a4 dilsidl= e
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Table 1. The Prescription of Ssanghwa—tang

Scientific name Herbal name Dose (%)
Paeonia lactiflora 24 27.99
Angelica gigas i 11.20
Astragalus membranaceus I 11.20
Cnidium officinale JIE 11.20
Rehmannia glutinosa Pt 11.20

Glyeyrrhiza uralensis HE 8.39
Cinnamomum cassia e 8.39
Zingiber officinale ezt 4,46
Zizyphus jujuba e 5.97
Total (%) 100

2. MZHIE @ Aok

NIH3T3& whg29] H{otlZaa A 232304
TFLAT. AU AlEZE Dulbecco s modified Eagle
medium (DMEM)®l| 5% heat—inactivated fetal bovine
serum (FBS; GibcoBRL, USA)¥} gentamicin (50 mg/ml)
< A7 iR E ARESE] 37T, 5% CO. BiF7]ollA ¥
3}t Collagenase, elastase, tyrosinase AJ]2F2 Sigma
Chemical Co (St. Louis, USA).,olA FU3te] Ao A&
=

3. Az y&& &3

AZE 96—well plateo] 8 X 10* cells/mlZ EF3}o] oF
A3NZ] T SHTFEES T= HE AHsto 24X wi%F
sl RS AASH T MIT 89 (3—[4,5 —dimethylthiazol2
—yl]—2,5—diphenyltetrazolium bromide; 0.5 mg/ml)<
skl 377ColA 2A17F 8 COM ETIoNA HHSAIZ|H
E849 AdFo] A Art o1FA AHE 5848 EHS
dimethylsulfoxide (DMSO)Z €3] ¢ the, microplate
reader (TECAN Austria Gmbh, Austria) & o]-&3st 570
nmel ol FUES 2ASAY. olwA 23 e
ol-&3te MEZEAFE FRIsHAT

4, Collagenase 84 A3 A

o2 =3} o4 axE 3elsl7] 93}t collagenase 4
A &AL ofefet o] ZAYH. & ¥EFE 0.1 M
tris—HCI buffer (pH 7.5)°]1 4 mM CaClg 7},
4—phenylazobenzyl

oxycarbonyl-Pro—Leu—Gly—Pro—Arg (0.3 mg/m)E
=2 714N 0,25 ml ¥ AEEH 0.1 ml 9 A 0.15
ml9 collagenase (0.2 mg/ml)E FH7lste] A2oA 208
ZF XS 3 0.5 mle] 6% citric acidE® go] ¥FE-E AHXR
AlZl & 1.5 ml9 ethylacetate® 75t AASHE 320
nmoA FFEE S48t Collagenase B4 A= Al

2golo] Wyl R/ FRE FagE U,

5. Elastase 84 A3 &3

% Fgol die ANETE Faslr] il 1WA
N-—succinyl—(L—Ala)s—p—nitroanilideE AR&3}e] 37ColA
3087t p-nitroanilide® AL 24T o2 A porcine
pancreas elastase &4 S 2RI, 72+ Adgd
< 4% =7t HEeE A5 0.1 ml¥ A@dol] Hsia,
50 mM tris—HCl buffer (pH 8.6)°] %<l 0.05 ml9]
elastase, pancreatic solution (Type I: From Porcine
Pancreas 2, 0.6 Units/ml)&94S ZZF H7lst & 712
2 50 mM tris—HCl buffer (pH 8.6)] =21 0.1 ml]
N—succinyl—(L—Ala)s—p—nitroanilide(1 mg/ml)& 7|5}



o] 3087t WHS-A7]3 microplate readerE ©]&dta] 410
nmollA EFEE ZA5Ah Elastase B4 Adfe AEE
o] Hylpel BEylte] F3E A g2 YR

6. Tyrosinase 84 A3 &4

o Hof it vl FILE Ity $ste] tyrosinase 43
A chedt Zol EAsigd”. = AT 0.5 ml
1/15M sodium phosphate buffer (pH 6.8)°l 0.2 ml2] 10
mM L-DOPAE =%l 72N 9 0,1 mlo AEE&HE ¥
Zstlo] 0.2 ml9 110 Unit/ml mushroom tyrosinaseE
A7kt 25TColA 287E RESAIZ|L WRg) Fo AAH
DOPA chrome microplate readerE ©]-&3t 475 nmo|
A FFTE 24314t Tyrosinase B4 A3l A28 9
W F37EY e HAasE UEih

7. AT 4 &3

Z} A|&9] 1,1-diphenyl—2-picryl hydrazyl (DPPH)l
g3 Ao anEy Ao gdde 23 s, =
¥z Az 2 225 1 mlY AR 0.5 mlY 0.4
mM DPPH £9& 7l8ta, 1027 &% ¥ 37CoA 302
7F ¥FS A7l The o] BRSNS microplate reader® o]&s}
o 517 nm oA FFE=E 54 S5t

8. SOD A &4 &4

ZF A& 0.2 mlol 3 ml9 tris—HCl buffer (50 mM
tris|[hydroxymethyl] aminomethane + 10 mM EDTA,
pH 8.5) 2} 0.2 ml®] 7.2 mM pyrogallolE& 7}s}L 25Tl
A 1087 %A 3 1 ml9) IN HCIZ ¥H8-& AXAZ F
microplate readerE ©]83t4] 420 nmoA TF=E =4

sfol Lheh i,

9. Xanthine oxidase 84 A3 =3

0.1 ml9 A|Zg&H3 0.6 ml® 0.1 M potassium
phosphate buffer (pH 7.5)°] 0.2 ml9] xanthine2 7]&
Aog A7t 0.1 mle] 0.2 Unit/ml xanthine oxidase
£ 78t 37ColA 587 ¥EAIZl & 1 ml 91 N HCIE
7¥ste] ¥h3-S FRAZ th, §hel Fo APE uric acid
2 292 nmoA E2==2 =2459tP”. Xanthin oxidase
2 A= A=2&HY Ayt Ry F3E dAE

2 e,

10. B4 A=

E Ao EFoz 33 oA HHE AA|ste] A3t
Z23E "Wy + EFUXE w5191, §AF fode
Student s t—test® 3tEom, pgre] 0.05 mgk & © =
AFeR {9 st Wit

2 3

1. A=z BEL 34

P a4 ] vAe ¥ 69

SHT &4, 50%, 95% °lg& F2&9 AEZ Z4 X
= FFE dotiy] flst Z+ £2E5% 0.1, 1, 10 mg/ml
9] FEZ ujx]e] Hrlgt & ME HEEE MIT assay= &
Ayt NIH3T3 uhe2 AfodZo] tigt SHT 289
MNxZ 54& 3% 23, 4 25 25 1 mg/mlY 5%
A 100% 77be Al AESS LehiolchFig, 1. Al
254 APFAE Hgeg o|F A= SHT FE59
FTEE S A gt U v=2 43 5 AN &

s W7 AAEHH
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Figure 1. Effects of SHT extract on cell viablites. The data were
expressed as the mean = SD. (n = 3). Statistical analysis was
performed by student's t—test. NS, no significance. All
experiments were run in triplicate,

2. Collagenase 84 A3 A

SHT FZE9] collagenase A4 A|E =3 A 1
mg/ml®] SHT 50% oletE F2E F=olA 55% ol
collagenase &4 A& ailE Yelfigled, 10 mg/ml &
ZoAE 90% o9 93 collagenase B4 A3 &=
Hetfigen, & oEHor &4 At =4 et
83 1 mg/mle collagenase B4 AdoA F4 FE2E
oy 95% oetE FE2EF WSS W, 50% AdTHE F&
B9 &4 At 7MY B2 AeE YEpthFig. 2).
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Figure 2. Effects of SHT extract on collagenase activities. The
data were expressed as the mean = SD. (n = 3). Statistical
analysis was performed by student's t—test. *©X0.05, **X0.01
compared with control. All experiments were run in triplicate.

3. Elastase 84 A3 &3

SHT #&E& o83 clastase 4 AfE ST 23}
1 mg/ml®] SHT 50% A&& &5 oA 42% o9
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g4 AsE Uehl™, 10 mg/ml FEoAE 70%0)4e] &
4 A Udehliglen, & dEdom B4 At ¥
Uebstth, 28] collagenase &4 A3l Aol Zo] g
FEEOIY 95% oge FEE ¥ AE W 50% e
FE229 24 A7t 7P w2 A= Ueyt(Fig. 3).
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Figure 3. Effects of SHT extract on elastase activities. The data
were expressed as the mean £ SD. (n = 3). Statistical analysis
was performed by student's t—test. *X0.05, **X0.01 compared
with control. NS, no significance. All experiments were run in
triplicate.

4, Tyrosinase 84 A3 4

SHT #2889 tyrosinase 24 AsE AT 2
mg/ml®] SHT 50% oe& FZ& s=olA 18% o9
A AME Ui, 10 mg/mle] FEoAE 42% o3
tyrosinase &4 As}E UEITh. SHT FE&2 A=
Q1 HE C¢F Blustgs o &4 A adte v|ofsiie
1 mushroom tyrosinase®] ZFZQl A& &5 YeERlS]
o, FE gEHog &4 At vetgt 18 =& &
jol] W ZoloHs E FEEOIY 95% JTE FEED
HaL 39S o 50% e 289 4 At 78k
AFE REAT 594 2ol UEhlA] Eotth(Fig. 4).
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Figure 4. Effects of SHT extract on tyrosinase activities. The data
were expressed as the mean £ SD. (n = 3). Statistical analysis
was performed by students t—test. NS, no significance. All
experiments were run in triplicate,

5. AA3(DPPH) 84 &4
SHT #&£EY 43t 28-S ERIst] $Isi DPPHE ©|
Lot A A2 ST A dRFeEE= FAISt
ZHgo| Q= Aoz 42 BHA (butylated hydroxyanisole)
£ ol83to] SHT 50% olge F2E9 A ais Hlu

shieh. 1 @3k 1 me/mle) SEANA 80% o] BA A
#E Uehien, 10 mg/mle) SEeIAE 88% olyel B4
A Jephdeh =& oZH o2 DPPH radical A7z
82 ey, 94 gaPu vustge o Bt 2y A
2 Uehigleh aeln £2 goio] e ol d4
25BN} 95% olghe 2EET vlE SYS W 50% o
2 #3220 B AN R FLEAOG R Aolx

UehiA] SSteh(Fig. 5).
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Figure 5. Effects of SHT extract on DPPH radical scavenging
activities. The data were expressed as the mean + SD. (n = 3).
Statistical analysis was performed by student's t—test. *0X0.05
compared with control. NS, no significance. All experiments were
run in triplicate.

6. SOD §4F B4 2%

SOD A+ &4 &4 sl 43t a4121 pyrogallodt 3
7 SHT &8 WSAA &F39ct. 1 23 5= &3
°2 SODFA 84 2AZES YeERANAL, 1 mg/mle] 5
ZoA 28% oldel &4 Ayt UEREe™, 10 mg/mle)
FRAANE 40% o9 &4 AME UEtHFig. 6). F
Z ol o2 {94 Aol YeERHA it

SoD

80 [ SHT 50% EtOH extract
9 70 77 | WSHT 95% EtOH extract
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2 5 * C1BHA
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Figure. 6. Effects of SHT extract on SOD—like activities. The data
were expressed as the mean + SD. (n = 3). Statistical analysis
was performed by student's t—test. *{0.05 compared with control.
NS, no significance. All experiments were run in triplicate.

7. Xanthine oxidase 84 A =R

Superoxide radical ¢4 hydrogenperoxide®} Z+-2 Aksh
A2l source2A Z-&dH= AAQl xanthine oxidase?] &4
AsS 243 A7, SHT 50% J&he FEEL = 92
Z©Z superoxide radical 2A4Z-ES YeEldon 1 mg/ml
9] FEONA 757014, 10 mg/mlY FEAA= 80%°]39



27 235 et A8 dizdd vasgs o vk
3t 24 AE YElf o] 43 superoxide radical £AH&
g etk Fig. 7). & &ud W& {94 Zol=
ATt

Xanthine oxidase
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Figure. 7. Effects of SHT extract on xanthine oxidase activities.
The data were expressed as the mean = SD. (n = 3). Statistical
analysis was performed by student's t—test. *©X0.05, **X0.01
compared with control. NS, no significance. All experiments were
run in triplicate.
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Aielsd #ArE BEHY F&3% IR QA FAA,
NZHoR FaR2E 4L Fea ot 22 <l A7HEw
oflzl 9| ofFthRol tist 771 FSXHA R Sl
gt B4 ES ol Stk FRLI= R HFH 9
¢, g a9l ¥y 29l Vg 2EHA, AgsH,
ZA5E S 5ol 9d 2 2 4 o gRkske] o
o2 Yzl A F 7MY ZA dF =Ha S A2 A
3 5FS Bo AYEE B4 (free—radical)oltt, o
A 4T gReste] FUQleR gyl wEr g4
AaE AAStH DRI E dqsta A AAE ¢ Y= FAE
3} 9 rd)t aas Ze JAiaA SE el gt
Aol 1z Ha 9ok, #fng AW olE2 Ret me &
o2 z3EA METE YuiE AL Yt HEELSIR Lt
319 WEW =5 &, 3 BAY 79 &40 & o),
He ol b H 7|l APEHUL W AR EE AA S
JH? B Aold AgEE A Wi g ¥
HIG, IS, #Huhd, HE, Ak 4E KEE FTA4EY
\th, Z8E(Paeonia lactiflora Pall)2 oA A%, Azt
Fg, FEA S, TG "9 Lol o A
B2 ALgEojgn, FAEQ] albiflorin®} paeoniflorin
< st aIt 9o I in vitro A4 FEATA
< 27} A7IE J&ih Qlgol AR, M (Angelica
gigas Nakai)e SHIoA AA, AE2E, IFUE, =HA
Z B3 2Zg 55 5t Hg, g amrt glo] 3 Ao
ot FRlal At AgHUY FAHESE= decursin,
decursinol angelate, decursinol o] QT G
(Astragalus membranaceus Bunge)2] @A &L I
Al a1t 7t 7)1 REad Jefolgaait Judgal
MEAQFad, ol 73 24, Fa5 2 HISHE 50l
HIE] 211:]-25), FAEOF  ftriterpenoids, isoflavonoids,
polysaccharides 0] &&A lom o] & ookt JEEol

® ol

oo 30

Frsidd g4 o) e IF 71

ZEAJE? . 115 (Cnidium officinale Makino)S 27
AZS AR X7, B, HHEZ B35 g, A
4 F2EA 59 8L 3, FHIRORE ligustilide,
cnidilide, neocnidilide, butylphthalide, sedanonic acid
anhydride So] oV, $uth(Rehmannia glutinosa)2) <k
RG-S T2EW < /A, FgEA g, & A
EX%E S0l 48A vt Fesihga RSt EH
glutathione peroxidase®] & Z7HA7]11 83 IMAEs}A|
A9 3FS AAAA EF SOD (Superoxide dismutase)?]
gHe  Z/AIdn dEA glew?,  FygRoe=m
5—hydroxymethyl—2—furaldehyde”} A, HE
(Glycyrrhiza uralensis Fisch)= F31HLeguminosae)ol <&
3l i ExZA FAEQ glycyrrhizin, glycyrrhetic
acide APEY AlFSE vio|g| A4S, T7tE 9 gEE7]
o &7t AFEHJL, vF flavonoide FEFEE, 73
g, PR, o 2 A mavyt mugz Yo
olAY HE Y A9 FHAEF W g3t matof tigk A
= o] o]FoA YAk #ingel het A4S 9 st o
T uH|gE Aol o] B Ao M e EAdo] 9
S Aolg} AREE #igS oid FE3 & o= ¢F
AL 7HH, B0 W de] gle gt M 4
A 22X BeoARE FEsHLA} 3F

o5 w3t @42 of ZHAZ9 LRI, RN Ee £
4, ATy dfotMEe o A 9 Ax7r EF0
AAF7)S Astell s WS AE 9 7|-e] Fa
T4 AEQ S TR dfotMEoA AAhEE F8
714 Sld 2 A, Fepde AEa Bae 2dE nRes)
g FolA Fio] Ha gt} olgt FlE d¥ 2 X
QA 2Abl 93t Fiedtof| sl s, ol HRY FF
P4 YHF Aol Yok A Yo, A SHT #
E89 collagenase ¥4 As|E F<la £ A SHT ot
2 FEE9] 10 mg/ml B=oA 90% ©]42] collagenase
24 A3 5aE velilo] ZAEd dd AR gEA
)= epigallocatechin gallate (EGCG) 1 mg/ml H=¢} H]
waf| Hokew [ARE @4 AsE UEldo] S=He £
E ot g 3o thid AF F5o| maaEUS &2l
SHTt,

i Aozxd Ko ZEHlat R ey #HE
= dgtr"o] IE% FXE FAst Q=dl, olgd 1E
Wzt g EEA A of k3t AR Elastase
aae o Y gR1legE {8k S8 714 guEgl
dAAES Eolid Bk ol e Easte] wHo &
ge A agez mrnwsie] 2H9 Zo el
detid Bafasd elastaseBHS AsjAIHC=A o 2
T 2AE FAAA, gEHE fA8L R AR = AL 4l
3 4 e Aoz A gom® yursolic acidSo]
elastase AAZ AMEEIL Qo SHT FE2ES o83
elastase B4 A& &A% A3 &3] SHT 50% ofetE
F2E9| 10 mg/ml =04 70%°014e] SAAANE e
o] elastase B4 A7t =S & 5 U

dapde A oA &@, Hu, Fdupdw, =y, gat
T 718 2FoNE TAEY, E3| ZEAFGNEAA EHE
o2 AR} Wepd Alze] 47 P @ 23] FFS v

ox Mo
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A FFHoz mjRe] MaPHe P ulAF”, Wy
< HEAE 7|dE st tyrosinase A st EREA
oAl DOPA, DOPAYA DOPAquinonel@ HFE|1, o]=
thA] DOPAchrome, DHI, DHICAZS FAsln FEHo=
FESel Yot dabd polymerg BAsHe o= 49
A AT, o] o)A 27] T ©A|9] Whgo] tyrosinase?]
EM|Z-g-E Fote dojube, Hatd AZoA Y tyrosinase
g2 gy dahd Ao ZAHoE JFE mIA =Hi
o AabdAgA] AR Ao oA tyrosinase B4 9
AAE ¢ 2 guig 24 "o}, ek dapd S o
Agle E4AE 2T A3she Zo| gRAA S w1 m
RS gt QolA TP Fad BAlR & 5 ek
SHT 3£E9 tyrosinase &4 AiS =% 2
tyrosinase B4 AdsS 2t FdU=T vEd Ceh vl
st9E o &4 A aIE vstE ey, mushroom
tyrosinased] FFH A wIE Uetligleon, 5= o9&
o=z &4 A7t UebgTh.

DPPH+ free radical®] ¢Hd€ =9 ¥hg 5 DPPHY
A2E free radical®] 2AWHSo] APES & = J A
Thatste] 27Wkge] JAAES &3 4 ok At
4L 2= EZE v DPPHY radical &AAA 2

A glo] BAEN &4 Al 1 A= ot E/gikAa
= AE AL TAALE] BXS AakE FAsHe 23
A BES-S do AU IEE 2| AS FFHFFo2 A QA
7150l AstEIL FAlo]| A 2 w3t 9 gy IS
futsts Zloz okeA Aok, weba A W FAksE wrol
N2"e ZTM7IAY S4AE 28T 5 e HAE &
o] ddshasiAl AgATte] daido| ZFxE1 9ty SHT
FEE9] A3}t Z8-S Fel]9l3 DPPHE ol43te] &
Ak Zhg-g 2 FA YREe=2E e Zgo]
9= Aoz A#Z BHA (butylated hydroxyanisole)E ©|
£3lo] SHT $2E9 bt aatg wwsiyct, 1 23
SHT #Z%E 10 mg/ml XA 80% o]A°] DPPH
radical A2 YEFIY, 0.1 mg/ml =9 FA4 dix
<3 BwElEE o vlgt B4 A|E UEhfich ol
ZAatz m)Zo] B m SHT 50% og+e 225 A7 34t
3} Zgo] il FRoA &3] gojuts EAgAA tiE =
3} Rl =go] E FAoE AlmHEL)

SOD (superoxide dismutase)x= A4S EAZ A A|E
falgt oxygen radicald& IHISkEA AZAF|IL T
catalased] 9Jgte] Ragt B B} AAEAR HEAA &
AAAR e AAE Bosto] Ash|eh 23 Ao U
3 BAZE o, SODE BAlgro] wlmaA 2 whaz A
Folup gz ofste] o]H{ TS BYE £ 9 AR
A2 AUoA g&o] FAREE SOD FAREA B9 b
g A7F Wol AYPH Yk SOD AR EFL dh
£ oMAT SODe fARE 9 e AEA EI=
superoxide®] W34S AAlste FiEEE Usle Ao
2 a8A4 A, SoD SAA 2L 98] Ask w49l
pyrogallodt &7 SHT F&&E% wHAA 3% 27 10
mg/ml FEAAE 40% oA & AsE Ushdozy
SHT &89 SOD #ARAJe] 4tst WixlE B2 31|
ot LS AT 2 HojEr)

=

Xanthine oxidase®= EE purine? terminal oxidation
oA rate—limiting enzymelZ Z83}1 superoxide
radical®]4} hydrogen peroxide®} ZH2 AFSHA|Q] sourceZ
A ZAgske aaolty, AW f27 AEAY sl
xanthine oxidasex H|E©°|Z #G4ZA F2 ZYUA 9 A+
AFE¢] hypoxanthine2 xanthine® 2, xanthineS THA] At
SHA  wuric acidE A%k ¥3Y EWE ZHEITh
Xanthine oxidase A3le FoJA L A4ta7]| 9] A
A2 gustoz Yoz 23k oJulzt ok?, kg
2o 2 BHAE 9|83t SHT F£E9 superoxide
radical 2A &L v|w3t A7} 1 mg/ml =4 70% ©|
A9l superoxide radical AAAIE YEPHOo=ZH 0.1
mg/ml =2 ¥ iz HastES o v &4 A
32 Uelfo] ©43F superoxide radical £A%L UERA
2 ¢ 5 A%

Ay I FEoA SHTY 50% &L FE==oA ARt
Aoz ARt g4 W st B a4l &4 oA ax
E B9+=t, ol 95% JA9E Uiy B FEH= A
X4, A%A HEe] ohd 50% ofeHe gulo] LA 22
£ §EANREY ot 95 AT} oS AR5 Aux &
ol o Aow FEEu, 25 A 4R % EF 9T
7} S4ky] ojof & Ao R AztHEr}

r

2 &

2, A IERAQE o837 TIeAH THIF gl
A&H o2 715z FAlolH, A7de] i 2dsiA A
FEIL Uk, wek g FEEY] Ve HEE A 2
& 7ot & gl e B4 WHIE B flst] &
T, 50%, 95% ot FEde °]&sto] NIH3TS vp¢-29|
Afrotdlze] digt A2 BEe, ket B4 a3 9 ok
d 5] vXe 9Fe WS, ten g2 2ES ¥
ek,

1. NIH3T3 up$2 Adfobdze] digh B89 Al =
AL AxE BEgde 94 FFE UeEhiA &8ttt

2. Collagenase &4 A3olA, SHT 50% ogtd FEE]
Al collagenase 4 A3 &IE Yetydct 181

£ Sz vm 3PS o 50% ot FEES &4
A7t 7P & AoRE YEyT

3. Elastase &4 Adol|lA, SHT 50% gt FEE2 1
mg/ml FEAA F& GuEE v 3FEE o 50% °
©%E FE2EY 24 A 7MY =2 AR UEHT

4, Tyrosinase 4 A5 54T 23t SHT 50% gL 5
EE2 1 mg/ml¥ F=oA 18% o4+ &4 AsiE o
BRI, 10 mg/mle] SEof A= 42% ©1A+9] tyrosinase
24 ASE YAt 28 =& o] ©E Xlolo
Ae 50% detE FE2E9 24 Asi7 SUAT f934
Zpol= AT

5. DPPH radical £7&, xanthine oxidase A3}2} SOD-like
4L olgste A adE EA% 23, 1 mg/mlY

Lo DPPH radical 4aA&°] 80%, =xanthine



oxidase AMAL7} 75%, 18] SOD A EAo] 28%
E UeEidth s= g&Hor JAaIE vetdal ¢
Atz vastgE o vxst &4 AsiE e,
SAg4tao] it w35 WA St DR BAT IS
Hozo

o9 in vitro AT AIE Hol G
go] glomA Fhast 9 st a4 BAS Ze HAgh
2NRA, FENAT g ISR AR

2% 2
S 9% Aoz AZEN, 94 B5 Bt 59 ASHY 9

7= T3 AA= v 2 FEAAS A7 Ve T A
2 7iEE 7hsAol vl wua AlEEnh

el 2

2 A7 AAFAR GG eNEAGe] 2L
oJs) 4HE AFTAGAME 1 7000413008 AR oo
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