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e m=gully FEE59 38 8% 9 tyrosinase, elastase A3l 3ol 3 ZAS 38T
E%9] free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) AAZd (FSCs)< aglycon w2 (12.38
,ug/mL)Oﬂ/ﬂ 7V 2 2438 YRS, 3 luminol- )& S-S 0] 43t Fe'-EDTA/H.0; 7llA 4%
#7371k (reactive oxygen species, ROS) ol thét w-guiy FE259] TS FEEY ethyl acetate &3]
(0.35 ug/mL) eIA] 7+ & @45 vebdith wgllsy FE=0l diste] 257121 rose-bengal = S48 AFE 4
o FEgof st dA aE S S W, FEEY aglycon & ALty UE FEEES TE &30
~ 50 ug/mL) 0.2 AXR T g5 YERNITE Tyrosinase?] &4 A3l &2H(1Cs) = UL_E] W3 FE5 9 ethyl ace-
tate &7} aglycon F& ] 247+ 136.00 ug/mL, 68.10 ug/mL O % VER O elastase®] &4 As] &IHICs) & ethyl
acetate 87} aglycon ¥-&o] 27 67.20 ug/mL, 4350 pg/mL O & UEFT) o]A4ke] mzguji &5 10, &
2 ROSE &FAIZIAY 2ATCZA 183 ROSe|| tidste] Axehs 1o ko 2 A, 53] eHeF zFlAle
wEE I FoA FAastAlR A 283 = Q1SS 7Y, Wagli FEE 9 tyrosinase U elastase A3 o7
SFE Al @k s AR S8 TS glskelth

Abstract: In this study, the antioxidative effects, inhibitory effects on tyrosinase, elastase of Persicaria perfoliata
extracts were investigated. The deglycosylated fraction of extract (12.38 ug/mL) showed the most prominent free
radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activity (FSCs). Reactive oxygen species (ROS) scav-
enging activities (OSCsy) of P. perfoliata extracts on ROS generated in Fe’ -EDTA/H,0; system were investigated
using the luminol-dependent chemiluminescence assay. The ethyl acetate fraction of extract (0.35 ug/mL) showed
the most prominent ROS scavenging activity. The protective effects of P perfoliata extract/fractions on the
rose-bengal sensitized photohemolysis of human erythrocytes were investigated. The P. perfoliata extracts suppressed
photohemolysis in a concentration dependent manner (1 ~ 50 ug/mL) except the deglycosylated fraction of extract.
The inhibitory effect of P. perfoliata extracts on tyrosinase was investigated to assess their whitening efficacy.
Inhibitory effects (ICs) on tyrosinase were determined with ethyl acetate fraction of P. perfoliata extract (136.00
ug/mL) and deglycosylated fraction of extract (68.10 ug/mL). Finally, their anti-elastase activities were measured
to predict the anti-wrinkle efficacy in the human skin. Inhibitory effects (ICs) on elastase were determined with
ethyl acetate fraction of P. perfoliata extract (67.20 ug/mL) and deglycosylated fraction of extract (43.50 ug/mL).
These results indicate that extract/fractions of P. perfoliata can function as antioxidants in biological systems,
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particularly skin exposed to UV radiation by scavenging 'Os and other ROS, and protect cellular membranes against
ROS. Extract/fractions of P. perfoliata can be applicable to new functional cosmetics for antioxidant, antiaging.

Keywords: Persicaria perfoliata, antioxidative activity, antiaging activity, cosmetics, reactive oxygen species
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7] S EAsk: Aths A FA AeErrd st
Q4o 71 o]l AbshiAdoleh= s S A
L 9lo] o]F # Alofsh= Aol Fasith okae] AA
AT FokellA TP TS ¥l Q1= free radical
Alllel gt e volol wep EgA4F (reac-
tive oxygen species, ROS) ol o]t &do] F7hahi=],
o]F ROSE AA7F 2 F-ZH-E &) WA, #ke]Ad ol
o =&, U7 B4, A FE gEo] Ay
AyssrA qk-g-ef o3| *@”5]‘34 o] 714 EAE oF7]
Aok e A AoH2,3]. Fieshe 53] Bkddel
EEEH= AA F2 el A X}ﬂ"*‘)ﬂ o) of7]d = Atk
Wl Ao wEFHW IR > FES
ROS7} BA AL 102 F2 FF5hbgoR viox
B9 E 3, Freshel] glojx #AA &L i) 0,

- OH¥} 5”/’1] ROS FollA Hhg-Ade] 71 & AT
o7 A del= ol 4TS AIA
A7F EAEHA] ko 53] v stE TRk 4l
Hixo] JItH4]. o= FwstE Wojstal kel
2E] BFAS pdatsd QoA 10,9 Fad g

V\]' Sh= 740]‘:}[45] T2 UVAel o3 !
ROS7} 313l ¢Qlo] =|7] wjel
*&ﬁr}ﬂoﬂ olgk ROSS e 9
A HAsAT)7] flEiA AlSAe R A
o} =, kst 245 GRS AT
Aoz A AAAE gk 943}]
A9 04]‘?:} El X]EQP 5 gkl AlE
QS Aow FARE T QJUHeE]. 0131"5}
t 1969L4 McCord 2} Fridovich”}
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w =2 vl 3 ( Persicaria perfoliata) < QAER| 7} ofA|o}
Aol v E e & Fipoltt w2 dEAo
2 A, s AA, o)Al TOoRE AREE] gom, 713
ojvf wWiels) T $F7] HIelE AREE o] $hrH 9,101
g FE2E F2 AT S EE ferulic acid, va-
nillic acid, quercetin, caffeic acid, protocatechuic acid &
o] shiEo] gtk deiA Ao 11-13].
Jeiu Wl FEES ol8ske] ¥ w3t 3
o zlo] #Wojshe FAAAQ) 10,07 FEE ATEA
of thet Frtsta] Bo #Hg-olud 2k ROS (HoOz O2
- OH 5)7F A== AlelA 9] o]F ROSel ik &
2bbsoll #Ek AT obx Ho QA btk wEbA =
g sk Mg FEE 8-S Axst
I olE FEEEFS )9 007 fud AEEy
of thst BF DA} free radical 227184, Fe'*-EDTA/
H0; ﬁ]oﬂ }\1 Ag/\ég_ %A%A}Aoﬂ q]f;]_ &tﬂ—/\}g]_ L ty-
rosinase &4 Aal &3, 95 FF YA o o
S 3= elastase 4 A @35 5743 ROSO
oJgt I w=3kE WAsH=d &t s datsl e

3t 3P A=A TS A ok
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2. Mz A A

2.1. 7171 A Alek

UV-visible spectrophotometer= Varian (Australia)
9] Cary 50, A8+ F&dof| AFE3F Spectronic 20D+
Milton Roy Co. (USA) A%, 3sd337]+= Berthold
(Germany) 2] 6-channel LB9505 LTE, pH meter=
Istek (Korea) #|%-& ARE-3FSITE

EDTA, luminol, T#A1Z A% rose-bengal, free
radical AA&Adol AFE-3t 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radical Sigma Chemical Co. (USA)NA
Ql&to] ARE3I3AT) 718 FeCls - 6H,0+ Junsei Chem-
ical Co. (Japan) A& <, HyO2+= Dae Jung Chemical
& Metals (Korea) A%< AHE-3FITE €38 H Al zol
ARE-E NapHPO; - 12H;0, NaH:PO, + 2H,0, NaCl, trizma
base, HCl 18]3 ethanol (EtOH), methanol (MeOH),



gl %
ethyl acetate (EtOAc) & Z& &mlle Al 55 Aloks
ARESRATE 7182 AFEE L-tyrosine®}  N-succin-
yl-(Ala)s-p-nitroanilide, 4% AF&-¥ tyrosinase (9.3
mg solid, 5,370 units/mg solid), elastase (4.5 mg pro-
tein/mL, 6.5 units/mg protein)+ Sigma Chemical Co.
(USA)elA F-§l8te] AREsHith vlu=dz ARE-S
(4)- a -tocopherol, L-ascorbic acid, arbutin, oleanolic
acid= Sigma (USA)lA F-istict. Aol ARE-gt
o =gl 2008 1249 A AE Aol T-<dst
o] ARg-ak3iTt

50 % EtOH
ol w}ateie,
A 4

=l
TT:

ethyl acetate
Ethyl acetate ¥ aglycone #|ZF:
acetate 5 ﬁ"ﬂ’\t Oé% 9 dF= Ak 7 RS
o] g-3sto] & @& aglycone I--U=
/264 o] A}%—o}"ﬂﬂr /264 w} ethyl acetate 788 <
JaFel] H,SO4 ! acetone &Y .4 h B FE 7}
dshiA gk - YA EFAIR1 8-S 5 % KOH-
MeOH €902 3} &gt F3} Xé 5 THA] eth-
=5 ®35q o] 7kl

= w335 A - EE3Bto] A3

L_-]
5 1=

[e)
)
A

yl acetate

AT,
23, Di=2lsE Fagel

2.3.1. DPPH#Z 0|28} Free Radical &7 &4
DPPH A& wf$ 1AL &2 A7t A3E

oF 5 97] WFl, WAR FHE] P} AL A4

she A Fst B3E ARE) v Foh Al o]
§3b7] Ak vleeilF FEE B@ ole free

radical 2484 53L& DPPHHS F3lo] gelstich
AL MeOHell 8314171 0.2 mM DPPH &< 1
mLel EtOH 1 mLE #A7}slm ofe] wmd] 222 |
mL& H71ste] 42 o5 A-2olA 10 min 53 WA
3 gpectrophotometer @ 517 nmeollA] SH == %—Zé 331
o 2 g4 A7 ARE BA ¥ AE UET
(control) 0% 3}31 A|EE k& S 28T (experi-

= N
ment) ©. = 3}o] T Aef 2]&] DPPH]

o Ao
e =
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51418 DPPHS

E5(

FE7F50 % A
=9 38 free radical scavenging activ-
ity, FSCso, pg/mL)2A %7]3FT)

Inhibition (%) _ {1 [(Ahxpenment B ABlank) :| } % 100
AControl

i o

2.3.2. Luminol &2HHe 0|28t Fe’ -EDTA/H0, Aol U
OlM Edtts AU ZY(EEHIES)

Fe’'-EDTA/H.0; 7l°l 28l 7+ ROS (0,7, - OH

1831 HyO0p) 7F A E ™, A2 o] wkg-& Fujdic} u}

o=
ZhA] o] AlE ol g3k ROSO st TR s 57
g 4= ot F3AMES luminolo] ROS) 9)&) 413}
o] Yehti= Wg spshgr|2 AEstel S5kl

spehid S48 RO S L8 mLE Wil v
& FEe gl FEES ¥3Uth o171 25 mM

EDTA 40 uL % 5 mM FeCl; - 6H.0 10 uLE 7}3+ %
35 mM luminol 80 uL& ¥i1 E&0] 4]0 F3It} o]o]
A g8h37]9] cell holderell FHE ¥il 5 min <t
G2 AIZ1F 150 mM HO, 40 pL & Bal spshdgs
25 min <t 43T} tiZ (control) & A58 of
Aol 775 ¥al, 3AIE (blank) & AlE5a ¥ F710]
FU3t H:0:9 FeCls - 6H,05 H7F8HA] o4 Z10=%
skt 8shh47] 6-channel LB9505 LT2] 7}t Ajd2
Y Aol BAste] Ad 1ke] Zol7t AL JIEF Sk
o} sehbgow S AdES thy A2 Zo] e
WolaL, EdAkA AAGA 9 A7) g A7) 7t
50 % #HAEEd o3k A|59 BX(reactive oxygen
species scavenging activity, OSCso, ug/mlL) 24 ¥%7]3}F

Atk

(Control®] cpm - Sample9] cpm)
(Control®] cpm - Blank®] ¢ m)

Inhibition (%) =

2.4. Photohemolysis#i= O|E3 MEZES &
A A8 E didow e ot
o] A BT O AEEY REw
ol g &gakael] ot X spAksik
3} Z12jaL gt <l JM LAl o] h
W& o] g3alo] AL
ks Bl %
UM g Ao A

Gato] dgatiel it
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A= 1%
heparin®] F7Fd Al el ¥ &
min &< At ste] Aol S st e
3 AF4= 09 % saline phosphate buffer (pH 7.4,
Na;HPOy, - 12H,0 9.6 mM, NaH,PO, + 2H,O 1.6 mM)
2 At} YalEsta S My 2 A A
o} 33 ¥HEste] A, 2est 484 4 T WHa
of RabstiA AMEEIlal, BE A8 Q¥ $12h o
el aysteict 283 A3 oln] s Wl wet
Ttk A3l ARE AP A8 700 nmell
A1 0.D7F 06019101 olu] AT 423= 15 x 107 cells/
mLo] gt}

ot
oXx J
0,

¢

of & & A58 E HAUtslit FEES sEEE
Z¥ZF 50 LA H7Vska 4ol A 30 min 5<F pre-in-
cubation AlZ1 %, FF7HA] rose-bengal (12 uM) 0.5
mLE 7}sln g} E(Whatman laboratory sealing
film, UK) ©& 955 2 ¥ 15 min &< F2AF R0k

Fedol st FxAR= -2 AA Zg 50 em x
20 cm x 25 cm F718] AR _bell 20 W @3S A
Shal, 33502 5E 5 cm Aol AET dAEro] T
1 gfo]AA ANHH-E FFed Fado] HEs ad
%15 min &t FEAF SATE AP 2 - ok
(post-incubation) A|7tell W& Ao JHHEE 15
min 7422 700 nmolA F34 = (transmittance, %)=
T8 ekl o] spgel AE- dEe] FHE
7 AT £ ol vty BE A8 20
T g22oA st wWrgul FE52] F8d
"] %]+ F 3= post-incubation A7 SEAEE A
H aHZ2EE 4879 50 %71 £8F = ATl oy
= T8te] skl

th 2= (control) & 75°] 30 minO. = AHS] + 2.8
min O|H = B -5 AdelA Aol s
El5tth Rose-bengalS 71slal FRANE oF 98 7
2} rose-bengals H7VekA] kAl FERA S ¢
B RS 120 minZHA = &80l A¢] dojubA

¥t

O
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2.5. Tyrosinase XMoH&EN =&

dahd A3 ol A tyrosinaset L-tyrosine®lA] 3.4-
dihydroxy-L-phenylananine (DOPA)E Z4* DOPA
quinone ©. % 4Fs}E = Y o] HA wkbE S8 443
A FAE At Wb tyrosinase?] As|E4
u e S FAsk=t wig- f-83kth L-Tyrosine
(0.3 mg/mL) 1.0 mL, potassium phosphate buffer (0.1
M, pH 6.8) 1.85 mL, A& 0.05 mLE £3st § 37 Ce
A 10 min &< 2 vjFs v, RS EEES IS
Zoll Yol wkg-& FEA7]1aL, 475 nmeollX FZES
33t} Tyrosinase #13 &4 0.1 mL tyrosinase?
4L 50 % A7l Bod Al52] 5% (inhibi-

tion concentration, ICso, pug/mL) & 713}t

o el

1y

2.6. Elastase Msli&d &8
7ol A4k Wil = collagene A|EL] Wl

o Fos wmARs 229 FuE KA
i=]

N lm
[‘_|>'_, o 01:0 i
B o o [»

1
3}, elastine AdrS WEo] A9 g§A
fFrAshE 28 vk 5o 5 Aol 24
ol 3k 243} matrix metalloproteinases (MMPs:
collagenase, elastase 5)°ll 2|3k A9 mjEY A 3}
I7b Fddo® pFHa Qink webd MMPs A a2
4 S92 st A Gt oids] a3ttt
Tris-Cl (pH 8.0) 0.12 Me]| elastase 712 <1 N-succin-
yl-(Ala)s-p-nitroanilide 1.0 mM©] €3&1% buffer 1,300
pLoll SEAFEEN 75 ulLo} buffer 92.5 uLE 7}k
25 C &7elA 10 min &<} pre-incubation $F ¥ ©]
7ell elastase &4 100 L 7} (HF5% 0.0025 U/
mL)3te] 25 T &4 elA 10 min <t F-2ujefst =
410 nmelA FFEE S sH3lth iz (control) & Al
5 O AlEgde R ARgE SlE 100 ul H7Fseked
o}, FAY (blank)< N-succinyl-(Ala)s-p-nitroanilide
7} gaflE 589 oAl 0.12 M tris-Cl buffer 1,300 uL
E FArksielen, sxe AdT Fdsiglth

0%

1o
ooz
o RO
ox i

21, Sz
BE AYE 38 WEAT FARLL 5 % fo%

[€)
Zol 4 Student’s t-testE BsFATt
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3.1, HE=L|HE FE22

0ok

Hitst

.1. DPPH#HE 0|28t Free Radical £7{&H4d
) a—Tocopherol flavonoids 52 AtaiAl= &4
T A gz o3 MAlE A d3ats) dk
JHHJ%OHH A4 #iksleid] el A4 TR &
IHS-S AL o] Wl 4 AAE T
| Holm ﬁ&%%ﬂﬂ S5 s AkskA7L
o} gakslA| o] T2 A3 free radical¢l DPPHS}
Hk3-S =

[e}
-l (P, perfohata) —zr%%'é-J free radical %

+_.

=gHl3# 50 % EtOH —7‘*%{0] 739 FSCsp7) 39.94
ug/mL, ethyl acetate FF0 A9+ 1625 ug/mL,
aglycon #8-& 12.38 yug/mLO. 2 Ve ow nlwEA
2 AFE-%F (+)- @ -tocopherol®] FSCs= 8.98 ug/mL=E
ekt whebs meguliy FE5 F aglycon 8
x el 284 3akslAQl (+)- @ -tocopherol @ H] S
St free radical 2AE4S HERYSITH

3.1.2. Luminol Z& S 0125t Fe’ -EDTA/H:0; AHloil
OlM EM&A A B (EELSEHS)

Luminol& Fe™*-EDTA/H;0; AlelA A5 ROSO
oJsf AbstE]o] S5 Q] ofw|rHito] & g
(420 ~ 450 nm) & sh= Aoz deA Sl Figure 2
oAl M-gjul3F 50 % EtOH F&=2] B A AA%
J(FZAsFs, 0SCs0)-2 041 pg/mLOZ LERSEO W
ethly acetate &3¢ F&4+sls2 0.59 ug/mL, aglycon
8] Fa3e2 0.35 pg/mLE YERST) Bl wEA
< xAd =44 4kskA|Ql L-ascorbic acidE AHE-
831 2 L-ascorbic acid®] F34+sbs2 1.50 ug/mL
Z YEbstr Hgu#e] 50 % EtOH F5&2 ethyl
acetate & I aglycon #3 EF L-ascorbic acid X.th

R Hold A AT S YERITH

o o =

32. 10,22 REE ARt MEo| ntu|of CHEH MEE

gl FEES IS Rzl ksl &
akaeel o3k A t 1% a3E Figure 3,
4o eERR AL

™G ME7F50 % I E = Al AR cs0)

e
hr
o3
2
k=)
=

o

S
5
o
iz
ox
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50

40

30

20

(F3Cg Ma/mL)

10

Free radical scavenging activity

509 EtOH EtOAc Deglycosylated (+)-at-
extract fraction fraction Tocopherol

Figure 1. Free radical scavenging activity of extract and
fractions of P. perfoliata and reference.

ROS scavenging activity
(OSCy Ha/mL)

0_.-.-

50 % EtOH EtOAc Deglycosylated L-Ascorhic
extract fraction fraction acid

Figure 2. Reactive oxygen species scavenging activity of P.
perfoliata extracts and reference in Fe’ -EDTA/H;0; system
by luminol-dependent chemiluminescence assay.
AR Ao S5 AA vepdo) =g 5
% EtOH F&=°] A% 690 44.30, 76.00, 109.70
min, ethyl acetate #32] A= 4270, 43.70, 66.10,
69.40 min® 2 F& &F&Z O i ﬂi B3 g39& e
Wit sk aglycon £89 A%+ I+ AXE7F50 %
gty g =] de]s A7H r5) ] 5 ug/mL, 10 ug/mLell
21 109.90, 12920 mino.&2 & AERT FA& HojFr}
7} 557 25 pg/mLeF 50 ug/mL O 7 F7 g wel 7}
7} 61.10, 11.90 min 2.2 #4sh= A 3-S JeRQI) o]
a— opuli FEgulo] W FEEY Aol it a
AARABYAZAY 2§ 5o 718 JFo=
@wu} of WAUZL v s & ALk gvkar A}
sHET HulE FE2EE A¥EE EdE 10
ug/mLelA ethyl acetate =& (43.70 min) < 50 %
EtOH %% (44.30 min) < aglycon ¥ (129.20 min)
o R Skl HluEd R ARRE A 84 FAtskAl
(+)- a- tocopherol®] Al H3F &= 10 ug/mLolA

73
) =]
R
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240 R RIREIR L R |
160 950 % EtOH extract
BEtOAC fraction
I BDeglycosylated fraction
s
o
=}
= 120
=
Lk}
52
2 E
F o5 80 |
R
L5}
=
c
o] 40
=i
o
0 1 1 1
5 10 25 g0

Concentration (ua/mL)
Figure 3. Cellular protective effects of P. perfoliata ex-
tracts against '05-induced photohemolysis of human

erythrocytes (control = 30 + 2.80 min).

160

™~
=] 5
T T

I
[}

Cellular protective activity {min)

i N EN]

50 % EtOH EtOAc (+)—a-
exfract fraction Tocopherol

Deglvcoswvlated
fraction

Figure 4. The effect of extract and fractions from P,
perfoliata and reference at 10 ug/mL on the rose-ben-
gal sensitized photohemolysis of human erythrocytes.

38.00 minC.& YERT} 53] wg)u)3r] aglycon #2
2 244 dAE3IAIQ) (+)- @ -tocopherol 2} W] 3Ele] &
g 34 FToA 3 AXRE 498 JeERYSITh
3.3. Tyrosinase X3l &4

Tyrosinaset™= 22hd Aol SNAA 1 FAo|t) Tyro-
sinaset= L-tyrosine . 2 F-¥ A|ZE = dzbd AsAd 1
AolA, L-tyrosineol DOPAZ 2] Aks}l DOPAe°IA
DOPAquinone 8.2 2] 4+s}, 18] 37 dihydroxyindole (DHI)
ZHE eumelanin®. 29 HE-S Fwljsl= @holt}

Hugu|E FEE T ethyl acetate w22 7o
tyrosinase #3843 (ICsp) ©] 136.00 ug/mL, aglycon
& 9] tyrosinase A& 6810 ug/mLO = EFL S

kel Est 8] =), Al 357 Al 3 &, 2009

B =10 01

N
oX
fol
1%
{oty
ol

o

Relative inhibitory activity

Arbutin

EtDAC fraction Deglycosylated

fraction

Figure 5. The effect of fractions from P, perfoliata and refer-
ence on tyrosinase.

Table 1. Inhibitory Activity of Extracts from P, perfoliata
and Reference on Elastase

Inhibition
Compounds -_—
(ICs, pg/mL)
P, perfoliata extract (EtOAc fraction) 67.20 £ 6.20
P, perfoliata extract (deglycosylaged fraction) 43.50 + 0.25
Oleanolic acid 13.70 = 1.03
o, B EAE AT 754 s e] mluiAlE 2 o

HZ arbutin®] A& &4 226.88 pug/mlLel BlSIME 2
tyrosinase AMEH S B AHFigure 5). HwEZI
arbutin®ll B8] H-2wlF FE5E2] ethyl acetate &5
¥} aglycon #39] tyrosinase AsN&A-S 247+ 1.67H),
3331 o] Atte As & Utk web w5
=59 ethyl acetate &3} aglycon &S 3P0l
-8 Ay vanrt F 0% AlmHT)

3.4. Elastase X5l &

35 A3 5o EAlSHE MMPs= AR 9 Z4dAt
of oJalf e, v}, 58] FE8A 9 v

ek A BAE Itk MMPsE ©]F+ 524

© 2+ collagenase, gelatmase 4 elastase 5°] %1°

5] gE A 9 FEAAC o)A elastase] &
aeE e T2 ‘:]'

H-guE FEEE SollA elastase A& (ICs0)
< ethyl acetate &3] A% 67.20 ug/mLO.ZE e
om aglycon B39 A9 4350 ug/mLoE YERIA
o HrghlF FE2EE FolA aglycon 82 T E
AR A3 oleanolic acid®] elastase #31&4d(13.70

rﬂ 9%

oL

7'(

ox, H l‘—{n: i 01ﬂ

T

==
ol
-

oﬂlﬂ

=
3] o



ug/mL) Rubs w2 &4 % HAAEE 95 &9 9 5
SR o] #o3)= elastase 5 1
AlmEcH(Table 1).

4.4 £

) W)l FEE free radical 2759 (FSCs)
250 % EtOH F=&° 4% 39.94 pug/mL, ethyl ace-
tate 22 16.25 ug/mL, ethyl acetate &4 o A

AAZ aglycon #&-2 12.38 ug/mL 22 aglycone ¥
o] 7F¢ 473t free radical 2758 eI
) @iﬂﬂﬂg FEE A AAEAI(0SCy) 2
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ol el AREEHE gl FEES dits &
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