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8 ¢ B A3 FE8o| W2 HF (Cnidium officinale Makino) F&&9] A
o 71574 HEEe RN &f Tk R E ;RIS FETee ots, 4, g
2 Jehgth Xanthine oxidase &4 AdFoAE 1,000 pg/mLolAe] EkoA] F%8u
2 ztol7b Yept o oehE 9 wghE FEE0] XO Azl d4FEEe] Hlel A
S¥th. DPPH radical £&AEAE E43%F A3t 50 wg/mLolAl 2,000 wg/mLOE FX7t F71%
et 9 ojke 2ZEL 7b7 19.96~89.01% B 19.41~8821%% E& S4S LpeRSIch
mjof wE SOD AR 452 HE AlmoA wk ooz F7kte o 4 Urh Elastase %
collagenase Aol B452 FE& $=7F 100 wg/mL o]Fd of ofg2 2 vgs 33559 24| &
oFog ZAE & = USIHh Tyrosinase AHZ/FS A FE5T7t 500 pg/mL ©/de] A% o
ge 3 s G frolHos tyrosinase AsiE/dol EAsH F7IstAT. H oIt o4l
ANz RE AFFEEo] v 9 2549 2t Qe Aer AZEY Fe 1A e AR
A9l o]lg 7Fs/de Il & SUSIth

o%

é = —IN‘
O l‘i ﬂHN‘ of,
=2 |o 1o _\{L
i

FRLEREN
oo Tt Lo [0 of

4y
i
g

i}

e
Mt
1o,
o %9,

FAel - I YEEE, FE S 5 WY, oFdE 2

Abstract : The objective of this study was to investigate the physiological activities of Cnidium
officinale Makino extracts on extraction solvents. The yield of ethanol extract, 87.54%, was higher
than that of the hot water extract(83.06%) and of the methanol extract(78.32%). In the inhibitory
activity of xanthine oxidase, the ethanol extracts and methanol from Cnidium officinale Makino
appeared to show significantly higher activity than hot water extract at 1,000 gg/mL. The DPPH
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radical scavenging activities of the ethanol and the methanol extracts at 50-2,000 ug/mL were
19.96-89.01% and 19.41-88.21%, respectively. The SOD-like activities of all the extracts improved
with an increase in the treatment concentration. Both collagenase and elastase inhibitory activities
were shown higher from the ethanol and methanol extract compared to that of hot water extract.
The tyrosinase inhibitory activity of ethanol extract, 12.04-73.85%(50-2,000 wg/mL), was higher
than that of the other extracts. Taken together, these data suggest that Cnidium officinale Makino
extract is effective in whitening and anti-wrinkle effect, thus it might strongly be considered as

potential functional cosmetic components.
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1. M B

ddiclEe] AgrE FF2 obgthol Higt
AZre] 8 wigow A 4o WES F
ot A9 (Wellbeing) &Aooz zejg 3t
Al =3l ol EHE Wil 4H FHIE
AALHA A7 222 ofsteS THFE &
ofz e 7HAA HAA "<& § gk o
Fotu]o] @t obEtheol ofd ATy avE

T/ 71548 oHE art aAl Skl
e AFe Holn JUH1-2]. 55 HA=ol

FHE S8R APt 2 A=AZAY &
o] eiAlA HuA, EIH A1sA A
NLAZA el s F2& w3 ek of
ot ABAUEL Wed] Aol FHAS
of A M FFL fAStEE Al
AR Sl s} g ARG EgE
2 4 9t 48 AAYeE Q=D YeH3)
wajel e fUAAE AL S ok,

o]z  AAU AAHEHe  Bd4rAF(reactive
oxygen species, ROS)9| £# o= mro] gitst
FoAE B of2d FHIEA= Atst
A AEYAE AREYS o] AoRN Ae
mRe] FEAY, ©@EAst, Mazh} tEo]
HRLEEE JHESHATE Zor Wolgoizn
AUTH4]. E5] mFisto] qlo] &/ditas Al
g2 FASt] olF ARAZIAL Atstd 2o
o Alzufo] EAAETA AHgAQ] wRAE
7157H A mbA QA _ie E3E m]Fo] g A4-A-H]
G4z itel FolAAlY] wES shysto] njE
7b A&AQ1 ASHIE A 21E 2750 AdHE=
WA A wR= AFL {7171 oA =

Cnidium officinale Makino, physiological activities, extraction solvents, anti—-wrinkle,

olefst WAl ALAY WEL FEHLS x
ehs). webd wabeh AW e Sle AA

U ditet AAgE AgHcr KRSk Aot
4E ROSE AAste Zo] vi¢ Fasitt. o
oz MAHo|AE  catalase, superoxide
dismutase(SOD), glutathione peroxidase 59 &
2:2] Wpol A ~dll6-7], 5.2 HlER E, Hlekl C
5O HEHFe} Se, Cu, Mn 59 7714 ¥ g
9 5 AF T AFES Tl S Y=
4 5= 83 Hlmaz] PoAAE Bl &
Aoz ROSE AAL 4 St FTell= =d
g AkeE aet A AAE = butylated
hydroxytoluene(BHT)St  propyl  gallate(PG),
butylated hydroxyanisoleBHA) 52 34 4t
SHA|7E AR E L lout QAo 5A4S UrE
WAYE-9], F=rt W 2AdECE 8
A AAR Sl A-8sH717F oY me Al
HH o2 ARRET Qe @3 mleoltH10]. ek
Al olelRt mAIHES sidsty] flske] T A
AR 4B Ao whEt Rt HALHE o
&3 Aol AdA s FAdeh -
2d-@grst 715 5 Afidel =49 7154
SPFES] o] gits| o]Fofx]a Qlrt.
Uttt F=olA] AeiEe M miud
TH(Umbeliferae)ol] &oh= thdA xZdoz oFg
AEAtdorA ARB2E, dgHsEE, 2
A2, A, 3l A8 9 HER E 2y
T A= T ofEEe] Hold Aor )|
TSI A7 Hgel Byt dFtEe &
VR 0 A2 S BR13-1417 A% o)
el ot AR AH15] 2 24 A=gidel o
gt AF7F EsHA o]FolA o RS
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wepd B AFeA Fel gl Ausiw,
F47t FRoie] 23t Qo] 45T 9)
L A3 W% 5 SR AARA A
2 Asge Sk stk olo] A F
Fg0je] WE Fustay, WPwst P mw
U FEUA G35 O AUBYS B
ek ol Fo AF FE2 FPBFABYS
Ashed 1 20| grt

-

H A2 20149 59 FAF
Al Fdste] olede Al sk

o9 322 945529 39 AR 100g] 7
2 7Fsto] 80TAA 44T BFW
Solut Yae wefste] 38 W
of @, oehe B Wge F580| 4

Fhoto] Aeeld 48410 BAG 5 S
ste] FAGH oz 33 W

Stripe &
Corte[19]9] ®wie] wat A5kt 2t Al=§
o 0.1m¢} 0.IM  potassium  phosphate
buffer(pH7.5) 0.6m¢9]l xanthine& 7}ste] 37C
oA 587t ¥-gAIZ1 & IN HCl 1.0mE 7t
of ¥hgE FEAX o3, ¥ S A4
uric acid®] %2 292moA TFEE A5
t}. xanthin oxidase A5 Alm-gHo] M7}
it F37He] §3E gAER YeRSld

)
ol
-
52 |

o] w2 HF (Cnidium officinale Makino) F&&=2] A=1&4 H7F 3

A& (%)= (1-A123742] uric acid B/
2 A7FEY] uric acid A235H x 100

2.3. DPPH ZXI30is &%

Ao = ofge 9 wgs FEE0 digt
A5 5(EDA:  electron donating  ability)<
Blois[20]¢] <& W5t SAsH. =, Al
2 89 120wl 0.2mMe]  2,2-diphenyl-
1picrylhydrazyl(DPPH) 60uS g3 wHHSH
15270 Aol HAG o5 517mollA SF=E
AT oF As A7y FE7RE ARl &
B o] 2ol WE-E (%)= HE I

-{O|(

AAFAS( %) = (1- AR-E7HY S3=/F4
7Hte] &%) x 100

2.4 Superoxide dismutase(SOD) SAIEHM
&3

SOD $AFHdL Marklund & Marklund[21]
o] He] wEt EAstth. & ZF Al 8 20
well Tris-HCl 245-899(G50mM tri + 10mM
EDTA, pHS8.5) 2.6ml¢} 7.2mM pyrogallol 20ul
£ 7Iste] 25TCoA 1083 §HeAZl & vkl
% AtstE pyrogallol®] & 420molA SFEE
=745ttt SOD fAFEA2 Alagdo] Hrkt
I BV EE AAER YT

SOD A @)= (1-A287k2e S3w/
7KLY )X 100

2.5 Elastase XNaligd =

Elastase #8452 Cannell et al.[22]9]
el wet SAsk & ZF A8 4F
Tt HEs ZAsto] 404 Fstl 50mM
Teris—HCl  buffer(pH8.6) =<1 porcine
pancreas elastase(2.5 U/m)-& 40ulE 713t &
7142 50mM Ttris—HCI buffer(pH8.6)o] =<1
N-succinyl-(L-Ala)3-p—nitroanilide(0.5 mg/mf)
< 80utzd7ksto] 25°ColA 2027 WHEAIA 7]
ZA28E AAEE ponitroanilide®] S
410moll A S35}, Elastase AsigdS AR
BN Hratet 7Y §8E FAAEE Y

EH S

O 04

A& = (1-Al=md7Hte] SF=/747H
9] F3x) %100
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2.6. Collagenase Xal&Nd =3

Collagenase A& ZH2 Jones &
Grainge[23]¢] ®Hof Fsto] S5 = ot
7= 0.05M tricine buffer(pH7.5) 0.8m{<]l
FALGPA(0.2mM)< =<1 714 0.05m¢ & A =§
o 0.05mf9] =3l collagenase(3mg/ml) 0.05
mg Zd7kste] 20°CoflA 18A17F WA & IN
acetic acid 10lE o] ¥He AR A7l & 324
mold EAEE 24sto] ANEE SHetsirh
Collagenase AsiEd2 A=8Ho] M7t
70 B E HAasE eIt

Aol &%) = (1- ABA7FLe] Sw/FHd71
9] 53%)x 100

2.7. Tyrosinase Asi&td =X

Tyrosinase A& SA2 tyrosinased] 2§
23 B/J== DOPA chromeg H|AHe] ofsf
Z5h= Yagi et al.[24]9] o] o=t A4St
Art. &, ¥heAE= 0.175M sodium phosphate
buffer(pH6.8) 0.5mloll L-DOPA(10mM)E <!
AN 02m @A=L 0.1n0o] Egtalof
mushroom tyrosinase(110 U/ml) 0.2mlE g7}s}
of 35Col|lA 2827+ §hEA|A §hgl Fof BAH
DOPA  chromeg&  475moflA =435t
Tyrosinase Asi&d2 Am8Ho] Hrtyt T
A7 B E HAasE eIt

A& (%) = (1-A2H87RLS] FF=/FHA7R
o] %) x100

2.8. SAAzZ

DE A% ATl 33 k2 Z=Hsiglon] W
TEFUAR FASIIT 74 AdEAe] SAA
2] SAS for windows program 7.2& ©]-835t
ANOVAZHEA S AASHAL, Almzte] f94
z2tolE HE5H7] 918l Duncan's multiple range

tests AAISHATHpP<0.05).

3. ZEat { nE

3.1. Xanthine oxidase X{5ij&tM
Al el fe2171 A4A9] shtel xanthine
oxidase(XO)+& purine THAF] TofstE BAZA
xanthine X+ hypoxanthine© 25 uric acid

R LR
£ FAot 847t 4 dlell St =4
zA450] 552 FUslel BEE Jorlt A
2 d8H 9rH25]. XO= EAA e stas A
AgH B olgate] o2 AsfotH A
Aol QdA|Elo] Farsl, st 9 Pt GOl A
2e84e g & doH2el. HET FEEC]

XO AHsfgd= éﬂom 1 AIE Fig 19 Y
BRI GIE}. Fig 1014 K= Hieh Zro] XO Asiet
52 5k 500 wg/mL WY 7HAE &40l
=2 Oﬂo]:__ bﬂ-;q 1—1— 74 oz L]_]q_u.q_ o]—X]E]-
1,000 wg/mL B% olAHHE XO AHfgAse
45 FEE B oee ¥ dEE FE80] of
30% ol =A vEhdE o

Eof WE XO Asfg s 5
T GoAQl Aol yehtA] kgt 2&
F= 1,000ppmolAFe] ¢ FEHzte] §o)
2ol FSlokA Hebdth(p<0.05

i

—I)h ‘l)‘
0
2
=
y
i
off' 1
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X0 inhibition activitw(%)

50 100 500 1000 2000
Concentrationt u /ml)
cnidium

Fig. 1. XO inhibition

officinale

activity  of
Makino  extracts  with
different solvents. PW: water extract
officinale Makino, PE:
ethanol extract from cnidium officinale

from cnidium

Makino. PM: methanol extract from
cnidium  officinale  Makino. Values
represent mean  +SD  of  three
Different  superscripts
indicate significant differences at p<0.05

by Duncan's multiple range test.

measurements.

3.2. DPPH radical A7 &
FEZ8uo] mE HF FE=< DPPH &AE
/32 Fig. 29t Zo}. gutdor Mgy 54
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of AHgE §U4Y BA EAAokl DPPH
y

=
9 radical A7AA HatMo] BAEE EXS
ol-gsto] fA ditet B4 4 & 4 UeH
ol A HlellA &4 etz ot k3E o

=
Aol= HER o8 4 SItH27-28]. DPPH
radical £2AEAE E4% At 50 wg/mlLofA

o
25890 A9 1017 ~62.78%% Tha e A
gehfglon, oete 9 Hge FEEe 2
19.96~89.01% 2 19.41~88.21%= G40
2 o B4e Ushiddt BE PA4 AR
2] 27} Z7)5t] wet DHHP 4784c]
Zetdon 94 22BN oe 9 e
280] FHo| 955 SAIHATHP<.05).

N e

Ay

(=]
o

DPFH radical scavenging activity(%)

Concentration{ ng/ml)

=
a
)

. DPPH radical scavenging activities(%)
of cnidium officinale Makino extracts
with different solvents. PW: water
extract from cnidium officinale Makino,
PE: ethanol extract from

Makino. PM:  methanol

extract from cnidium officinale Makino.

Values represent mean =+SD of three

Different

indicate significant differences at p<0.05

by Duncan's multiple range test.

cnidium
otficinale

measurements. superscripts

ol Uit AtFEES AAFoEe] B4
oAl AMIFOE  FEEoO]  5,000ppmYE
46,85%° IS uErd A9} AWl 4
o FEEW g FEE°] 1,000ppmeilA 2z

ZEgujo] W HAF (Cnidium officinale Makino) F&22| A2|&4 J7t 5

Zy 14.43%8F 12.74%9) a3+s Yetdict= 23t
[30]¢} vlimsy 2w Age] o oL v
SHstel Ad FUSARAY ol H5HE 3

Y 5 e

3.3. SOD [AIEMS

Superoxide dismutase(SOD)&= &714 AJEA
o ZAske &ARA] peroxidaselt catalase]]
oJste] Fofigt ERAtet AARARE ATAIA 9
FolA Hdst= Al Soll gk Wojet Ao
2an=s AYAE Beste 9311 S °E
TR P EY et s UErTh o
2 Qs $Edely fHEE 5 &2 45
A A AeE AT I &2 oF =9
A5 g A= o-&HH32]. o=t HF
shz|er DAL TR0l Sli= SOD AR TS
Ag FE222 ol8sto] 34T dik= Fig 30
Al Hi= el I Jg FEE SOD fARE
A2 et 4 vgE FEEHY d45E
o] B H& TS UEl ddeh qhE,
FZ8o] TE SOD A5 9] Afol= R
o2 yepta] oFko}(pd0.05), RE AR
A TR YEHoR Z7IREE & 4 Adth 50
ug/mLolA 2,000 wg/mLe] FEoA dE4 FE
=0] 22.14~94.13%, ol&Z FE=l4 19.38~
90.71% 9 wWgt& FZE&o| 18.13~88.72%% =
< S Yl A7t Barg oRgAlE
o] SOD #AFE 459 7% #HuF, 294, 9
1900014 Zk2} 47.87%, 17.73%, 5.53%2] At
2= vetd Z233]et 4hakRte] &3 ofgt
& FEEA 12% nvre] AR TS YEd
A34]et Hws] & o), dFd FE5=9 SOD
FAFRAo] 945 oz Ueyt dutAos
SOD AAA & ¢FdAde] Fojual SODot 54
g FE Uetl= 248 @A AAE=H, o
= SOD&F Z&H phenol® 2%l Aoz B
e v 2 AoA el A 7% polyphenold&
9] Jtegoll whet SOD RAFEgell a7t Q=
o2 Atmeri35].

(]

F

59
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o
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Concentration( p g/nl)

dismutase(SOD) like

Fig. 3. Superoxide

activities(%) of  cnidium  officinale
Makino extracts with different solvents.
PW: water extract from cnidium
otficinale Makino, PE: ethanol extract
from cnidium officinale Makino. PM:
methanol extract  from cnidium
officinale  Makino.

mean +SD of three measurements.

Values  represent

Different superscripts indicate significant

differences at p<0.05 by Duncan's
multiple range test.
3.4, Elastase X3l &4
A FAEEFe] AUl EAIskE

elastases= S22 XA 9 &

ARl elasting 2l & AJE F
24 i gg4q9 32144 HEH
AL st Q= Ae=E Hury o & 3}
ot BAE elastase= TF 9 elastased] I&E
W F2E Adstd[36], mFeol B®HEHARE TA
Aoz mi F5 Ao 7ot A
ATH37] A elastase AsiE DR &
< /fAst IR LIE AT 4 Ut 1
Fo] FENM &7 Y= elastase Hofle
B2 JjXa BHH elastase AL A
St A3} Fig. 49} Zo] Yetfiqlet. Fig. 4ofA
B Hol Zo] =k 500 ug/mLolAolARE o
& FEE vlg] oetE ¥ HEE FEEI
elastase Al LAo] =4 HedE & 4+ AN
th. Fig 404 Hi= Hpe} o] L7t S7tde=
clastase AT F7Fohks AFE Holn

BRI LR GRS

usen, oEtE FEEo| ¢
clastase #sfggd50] T A
FETH w2
T 50 wg/mL. 100pg/mL A7}t
7F WehgA] ekAeE 500 wg/mLolAt AR

E foFoz ek 9 fEe FEE9)
elastase A2 50l S7HE A (p<0.05). A
oerE 9 WEhE FEE9] AH¢ 500 ug/mLolA
BH elastase AsEds0] Hd 50%01Fo2
ol&= Art 9] elastase AsiE/de] 500ppmell
Al 46.40%US AFE o [38] HF oHE 9
et FE259 4% FE/ET7 ufe Hol

g Aoz J|igch
100

=330

=

?‘? an wufE c .

:E =3} aa

5}

= b b

5 60

=

_

o bc

E 40 bb b

a
b

E 20 b dc <

w C

=

u] | |

50 100 500 1000 2000

Concentration{pe/mL)

Fig. 4. Elastase inhibition activities(%)  of
cnidium officinale Makino extracts with
different solvents. PW: water extract
from cnidium officinale Makino, PE:
ethanol extract from cnidium officinale

Makino. PM: methanol extract from

cnidium  officinale Makino.  Values
represent mean  £SD  of  three
measurements.  Different  superscripts

indicate significant differences at p<0.05
by Duncan's multiple range test.

3.5. Collagenase XsiErA

Collagen> Adlesle] whe A2 &/d 4ot
22 yadly, oz fafebgel ojt AEFA
7Y, AL ZAte] Qg FlhEkel 72 9F
QQle] 28] collageno] HsfwEct wata i
Am o] syt MaPHo| wt collaghenaseo] 2
do| Z7}5tal o]& 2Isf| collageno] AAHOR
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A mRo] g zst 9 FE3 Afo] WAt
[39]. AF FEE9 collagenase ATAHS =
Rg A 5% 50 ug/mlo] A 10% uwo]
o e 24E e o, 500 wg/mL sk
ol MFE = oF 30%°1de] &2 A e
Yoltk(Fig 5. F&%%X 100 wg/mL, 500 ug
/mL, 1,000 g/mL 2 2,000 ug/mLT77FolA =
Z5o] w2 collagenase A3&A50] 24
o7 7S & & ASUTHpL0.05).

100
apy
i3
= wPE a,
B
= OFH b b
£
[
= 60
g c
= :
=40 c
E d
= b
© 20 .
i
E b
= 0 _zﬁj—:-l | |
L
50 100 500 1000 2000
Concentrat ion{ u &/ml)
Fig. 5. Collagenase inhibition activities(%) of

cnidium officinale Makino extracts with
different solvents. PW: water extract
from cnidium officinale Makino, PE:
ethanol extract from cnidium officinale
Makino. PM: methanol extract from

cnidium  officinale Makino.  Values
represent mean  £SD  of  three
measurements.  Different  superscripts

indicate significant differences at p<0.05
by Duncan's multiple range test.

3.6. Tyrosinase X{slj&td

o7 dephd o] Qlo] Fatt dgde st
U tyrosinase= A WA tyrosines 7] H=
5to] L-3-4-dihydroxy phenylalanine= AJ4JA|
7111 o5 tA] L-dopaquinone 2 HoJA]7]E=
AEH a4z At APE & 74 BAE F
ek SOl 9dll melaning FAAIZICH40].
2hA] tyrosinase Ao ol it 7122 SEE
Aol glojAl mgate] glo} 7HE Fa% #
FOog QIAET ik o] mFol Wapd A4
£ AAst= &49 tyrosinased] AH|EHS =

Z&guof| W2 AF (Cnidium officinale Makino) Z&&9°] A=|&4 H7t 7

Aoz FE2E9 nUENE gotlE 4 S
jZolty. Mg FEES ©
Aaf|5h= tyrosinase AN
IE Fig 6o ettt 24+ &0l wE
EE9 571 100 ug/mL7HA]= tyrosinase A5
22 W A yeht S ot 79
ARl Ztol= Holx| ¢t A9 FEEL7t
500 wg/mL ©o]d9] A oeE ¥ HEE ==
£9] e FYHO= tyrosinase AoiE/do] &
AsHA Z71EAtH(p0.05). o= SUF o S
EE5g  100~2,000ug/mle] ‘FEE 35|45}t
tyrosinase AojEIE AT 2}t FEEY &
=7} Z715bol whet tyrosinase AS&E =719t
ot Bu9b AxghS Ht41]. dutxoz o
g FEE0] 94 FE=°l Hl6l tyrosinase A
sfd/de] =4 Uehte B3-S Holi 3iS=H,
ol TWEEY oetE FEEX
1,000ppmoll Al 52.9%, 41.2%°] A¥e} AT H]|
wotgs o HF9 odgE FE=T fARNE
shelgh & ldeH42].

o
ot
o

o,
o
gl
1%
_QL
2
|
N le

100
=1

oo L WIE

Tryozinase inhibition activity(y)

50 100 500 1000 2000

Concentraion p g/ml)

Fig. 6. Tryosinase inhibition activities(%) of
cnidium officinale Makino extracts with
different solvents. PW: water extract
from cnidium officinale Makino, PE:
ethanol extract from cnidium officinale
Makino. PM: methanol extract from

cnidium  officinale Makino.  Values
represent  mean  £SD  of  three
measurements.  Different  superscripts

indicate significant differences at p<0.05
by Duncan's multiple range test.
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4. 2 B

FE&gfo] w2 A (Diospyros kaki Thunb)
29 A9 B & 2% o 2%
TE&2 RS FEE0] 87.54%= 71
2 &S YU eH, 535S Y HEs
Z=oA 4 83.06%%t 78.32%+=°F L}E}
ek XO Aeigdse 5% 500 wg/mL HE
A= FE2& & &S 7] ge Aoz
eSO 1,000 ug/mL sk oldHE XO A
L2 I FE=E Hot oeE ¥ e
o o

FEE0] °F 30% ol = UEdS & &

S
Ath. #E5Eo] W2 XO AfAEE #3
B 500 g/mLZPAE §ol4el Aol Lpeny
2 grgrolt 2&%E 1,000 ug/mLolAre] A%

FEUHTY] foF Aol FISH YEerdth
DPPH radical &AEYE EASH A3t 50 g
/mLellA 2,000 wg/mLOZ BEr7t Z7)ghe] u}

ALzZHol A 1017 ~62.78%% thi

we g4e Urhigon, oge 2 Mg &
82 747} 19.96~89.01% % 19.41~88.21%=Z
oMo o TS UERde & 4 gt
A% F229) SOD §ABALL e 9 v

2 B fARYE

FEEHY 550 ¢
= uegled, &8 oE SOD fAREd
9 Aol FoHow vEREA] dgfou, BiE
AmoA & oEACR 7S & + U
t}. elastase AdfEHe2 % F& 500 pg/mL
olFNAREE 5 FE=C HIS olEE 3
e FEE0] =4 dEwth
collagenase A d= &4 4
/mLe] % 10% u|qte] wjg w2 S o
Wot, 500 wg/mL Lk SAHEE F 30%
F] F2 AigdS YUl of2e &%
T 100 wg/mL, 500 wg/mL, 1,000 wg/mL %
2,000  wg/mLAgtolA  FEHHC] wE
collagenase A3EA50] FoJFHor ZEU1gS
& 5 QT HE FEES o839 dWehd 4
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7zt &80 e FE=9 =7t 100 ug/mL
7HA= tyrosinase Aof@Ad-2 w9 @A YEh
FE8mio] TE FHR1 Zpol= Holx] oFdTh
SHARE 2&% 7} 500 wg/mL ©)AFe] A9 ofgt
< %2 HgE FEEY A foHe=
tyrosinase Asig/deo] FASH S71E it o4
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