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This study was carried out to search for natural anti-oxidants and anti-inflammatory compounds
from 5 medicinal plants (Carthamus tinctorius seed, Cyperus rotundus, Schizonepeta tenuifolia,
Polygonatum odoratum var. pluriflorum, and Paeonia lactiflora). These plants were extracted with
70% ethanol. In order to measure total antioxidant activity of flavonoids, polyphenol content was
measured. Radical scavenging activities of extracts were examined using a-a-Diphenyl-p-
picrylhydrazyl (DPPH:), 2,2-azino-bis 3-ethylbenzthiazoline-6-sulfonic acid (ABTS:), ferric reducing
antioxidant power (FRAP) and superoxide anion radical assays. C. finctorius seed extracts showed
the highest polyphenol and flavonoid contents as well as strong DPPH:, ABTS-, FRAP, and
superoxide anion radical scavenging activity. Also, C. finctorius seed extracts showed the highest
nitric oxide (NO) production inhibitory effect. Theses results indicate that the C. finctorius seed
extracts can be used as a functional material due to their effective anti-oxidative and anti-
inflammatory activities.
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T TES FIIsE EHE0] TN, o]&F]o] gk=t[Davies,
1995], 2 & ¥tst &3t Hojdk BHTSF BHAE 7+ M,
7V % microsomal enzyme &4 571, ANGT=E] 54
3} 22 el 7154 [Chance 5, 1979] 52 EAlHo] ) F
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B¥she 2102 dejA] glom, o5 oF 500 Fo| F7IA
A AL ek 2 ARAY R =] sk,
2k, @A, QI 2okl 57HA] ghizkele] glewn, o5 kg4
EollA A7) Ble] HI e Ve AReEe dETE
skl 15-45%2 Hehe Aog A#R o) (Lee, 1997]
oF ¥t Agsh wigAe] FuE oy g2 E EAlske
flavonoidE H]5-3F polyphenol[Singleton, 198117 E°] 4o,
rkste] et 71sA8S T F AUS AoE JgErh

wex] & AlMe AEAG RS tiF s
71578 AR olgalr] flsle] FEAE FEEC| FHE
g oleel Eejus SigEe s S4siied, 74
ZE9 a-a-Diphenyl-B-picrylhydrazyl (DPPH), ferric reducing
antioxidant power (FRAP), superoxide anion radical A3l 5
kst GAaAE s e U vt IS 2o
7FeAe A &AlE 2 SlZA nitric oxide radical (NO)
A g S48t

ME %

AEAZ, 2 AT AHEd 75 Aol Aule kgt
B 5% %3 AN Carthamus tinctorius seed, seed), TFF-At
(Cyperus  rotundus, thizome), & 7W(Schizonepeta tenuifolia,
leaf), ¢]--(Polygonatum odoratum var. pluriflorum, rhizome),
2¥¥(Paeonia lactiflora, leaf)2 S3AR= 7459, A= 7
Bad, Fle AEEE, el Zere ARl AniE
A AFESIITHTable 1). ©1& AHFEHES A2lX 70%
AR 33 W& FESUT FEAL A A5t rotary
vacuum evaporatorZ I E=3e 3 T4 Axsle] ksl g
3 ARl ARg-sATh

A%k B 717]. lsted dES S Aol ARE Ak
Q1 folin reagent, aluminum nitrate, postassium acetate,
DPPH, 6-tri(2-pyridyl)-1,3,5-triazine (TPTZ), FeCl;- 6H,0, 2,2-
azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) (ABTS), potassium
persulfate, xanthine oxidase, sodium nitrite % griess reagent,
tannic acid 52 Sigma Chemical Co. (St. Louis, MO)°l| A
THol] ARSI oM, M AESE S50l AMS-E macrophage
M2 Raw 264.72 Korean Cell Line Bank (KCLB)AIA -
Yot ApEstainh Alx AEE FH Al DMEM
(Dulbecco’s Modified Eagle Medium), fetal bovine serum
(FBS), penicillin/streptomycin, trypsin 250, 0.4% trypan
blue stain> Gibco BRL Co. (Grand Island, NY)ollA],
haemacytometers== Superior (Marienfeld, Germany)ollX] %13}

Table 1. List of medicine plants

Scientific name Part used Native habitat
Carthamus tinctorius seed seed  Gyeongbuk Yeongcheon
Cyperus rotundus rhizome Gyeongbuk Goryeong
Schizonepeta tenuifolia leat  Gyeongbuk Cheongsong

Polygonatum odoratum var. rhizome Gyeongbuk Uiseong
pluriflorum

Paeonia lactiflora leaf  Gyeongbuk Uiseong

o]  AME3om™,  3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl-
tetrazolium-bromide (MTT)= Sigma Chemical Co.2llA Y3}k
o AE3HT. Eg 7]7|+= rotary vacuum evaporator
(EYELA NVC-2100, Tokyo, Japan), UV/Visible spectro-
photometer (Kontron UVIKON 922, Milan, Italy)E A&-3}
ATk

3 ZgvE W2 = ZYuE 2 Folin-Denisd [Folin
2 Denis, 1912}& 383l S35t &, 7 F5&E 1meS
2mLel 28] &4

F 10% Na,CO; 2mLE Wi (A7 Rt
Visible spectrophotometers AR&-3te] 700 nmollA S8 =E =
Aato] 2g BN o2 SHES SISt o o tannic
acidE o|-§3 FFHAOEREH T s IS FoIth

ZF g Rxols §F F FER o= FHS Nieva
Moreno 5 [Nivea 5, 2000]2] ®Hol ol&] =48I} 2+ A
F 100 uLE 80% ethanol 900 uLell 348k & 100 uLE 3k
o] 10% aluminum nitrate®} 1 pM postassium acetateS T
5= 80% ethanol 4.3 mLol| &&sle] AoA 408 WHX|sh
H 415mmolX F=E 295t olw F= flavonoid &
2 querceting ©]83lo] 2det RFFAOZRE ARFS &
Art.

DPPH radical 2A8A. A|§9] free radical 272
stable radicalyl DPPHel| tigh 3Hd=S =743t 2102 99% W)
o 7t NEE Zo] w=d=E 34g 54 800 uLet
Ehgo =<l 0.15mM DPPH £9 200 uLE 7}k Ao
303 WAIE 517 nmellA 3 =E SAsISl 2 AR 5
59 gt 2aAGHEE AEE F7H o T
TEEE 122 SN7Ied gk AlEe T8 RC#S
2 Yepidt). oju E49H|E 913t BHAS} ascorbic acid
£ ARE-SRiTt

FRAP 373. FRAP assay+= Benzie®} Strain®[BenzieZ}
Strain, 199612 96well plateol] BHA| 43t AAleInt. Bk
A& acetate buffer (pH 3.69} 300 mM): 10 mM<] TPTZ:20
mM®] FeCly-6H,05 10:1:1¢] ¥&=2 AF 2zl 7HE0
ARESIGATE. WhSA T AlSE Efete] 47k WhSAIZL F 593
mollA FFE=E FAI A5 FLHL 0.1~1mM
trolox® FFHAE Aot FE55 1g & Fe' mME 34
skaATh

ABTS radical £484. ABTS radicats ©|-&3F FAks}e
=742 ABTS"™ cation decol orization assay'd'H[Re 5, 1999]
o 93] AlWsAT. 7mM ABTSS®} 245mM potassium
perulfates HFTEERE 6] AR oA 2447 E<F
WAste] ABTS™ 84 A1 # 732nmellA F23%= xe] 0.70
(£0.02)°] A phosphate buffer saline (PBS, pH 7.4)Z 3|4
SHATE. 34 E g 990 uLell sample 10 pLE 7}3sted &)
I &< A & SEEE SAsI0

Xanthine oxidase (XOase)®ll <3| AAE superoxide
radical AFPEA. XOaseoll 23] AAE superoxide radical #]
1242 NBT (nitro-blue tetrazolium)3-H [Parejo 5, 2002]
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S AHgEle] HASINTE &, 0.8mM xanthineS E33H= 0.1
mM phosphate buffer (pH 8.0) 0.5mL%} 048 mM NBTE
$+5= 0.1 mM phosphate buffer (pH 8.0 A &5 =2
Zbzb Aglste] &§st &, 37°ColAl 5%7F incubationstSd
HES-Eo] XOase (0.049 U/mL)E 1.0 mLE 718k 37°Co]
q 2087} incubationA AT Z ¥, 69mM SDSE 2.0 mL&
A7rsle] REES A A7 F 560 nm S3=olA] SISt

Nitric oxide radical (NO) ASJEA. NO A2 A xEo] 4
ZHMe] NOS| #E nitrite®} nitrate2A] Z£78-& 3T+ Ding
5, 1988]. Nitriteo] th3} nitrate® 3L F2o] k43 Fejol
griess reagents AFESIIC™, 6 well plated] 2x10719] cellS
confluence’} 80%% W], PBSZ 2¥ washingdt Fof F83
HIRIE ARESIe] 1247 od HiEAIZ] 3ol lipopolysaccharide
(LPS) 1 pg/mLe tZ27S Wl 25 wello] tF Yojr 254
FHth. 2217 Foll AEE FEHEE At At NO
AL 2417 Fof| AFHE Fol griess Al E 1087F
HEEAIZ) 3 540 nmoll M FFEE =gtk LPSTE H7e
oA AGE NOQ| & 100%= ste] Alg7t A7k 49
o 24 TF=E ksl w1k

H

S hu
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ot 5o tekslk AegA)S 7t Yoshizawa &, 1987]. & 2
YoM AEFEIEE e FEE EAlske F 22
Heo] S tannic acidE 71FEAE, F FHHo|= §
S querceting 7|FEHE 3l A SATH(Table 2). = 4
3, S7HA AEeRgEe] F ZebE ke TRl 43.92+
4.81 ng/mg, 7N 4597+229 ng/mg, 2HF 47.51+1.38 pg/mg
oz Zalx}, G, FeF FEEN B Zehe JEe B
Aok & FhEeo|lE S B3R} 1649+2.55 ug/mg, I
17.3342.02 pgmgl 2 &3P}, A7l FEENA =2 ZehEe
ol S et VK AEREAE T T3, @ 5
ZEAN =2 ZPulsy) el E dehe BoE U
et Slish e A9 sk EEsE e 2W

1234 %Z[Kim 5, 2000] A%A% F3hA F523 nwie
w 35.70%% Hold Zejsls T Hole 2e & 5 AU

e ZgdE SHE-S 20, 40 2 60°ColA ZH2; 3.64, 4.62,
5.51%[Cha 5, 2000]12 U2 ) FEE3 vlwslde o 3}
2F FEEo] B 4o ZHee Ishe A4S s
a3 ST AAF FEEY] st 24 Billee T,
2005°1M 67KA] & FEE3) v u AR 16.75+0.43
ug/mg, FNSHE 1647+0.18 pg/mg, 31575 4.57+0.27 ug/mg,
77 13.30+£0.07 ug/mg, D3 0.36+0.04 pg/mg, v 3
575+0.02 pg/mg® G FEE] =S Zinwolt RS
7= ZoR ERIT) dhY of&n} AEQ] AlgAolA], AR
i, ExEle] Eejls g 27 226, 7.5, 37.9 pg/mgel
), ZPHolE TS 747}t 35, 7.1, 6.1 pgmgl 2 By
AcHMiliauskas 5, 2004]. ©15 A= v|wsl] & o F5
okgAtE 53] g5k}, AU 5 el =2 EYvsd &
Prol=S Shalal Qe Ao vehgth

FRAP &%. FRAP "<& DPPH radical &7 @49 =
Hik= w7hEe] e dilsl /9744 Itk DPPH W
free radicals AHX 02 LASR= Aol 2sle] ksl &4
H7tsle Wy o]l [Benziex} Strain, 1996], FRAP ¥
colored ferrous tropyridyl triazine complex®l] ]3] ferric ion®]
ferrous® A= HFE BAFTOREA AE Yo F &
At S FAshs WP oE e pHollA ShdAle] o3 37F
Ho] 7t H=E FE= dEE 7122 IR yoltt
[Kim &, 2009]. AEFEAEES] ks FEE| EAlsk=
FRAPZHS trolox”| 222 R &lo] =430 tHTable 2). 571A
okg-zHE 3 FRAPHS 338HAF 1914.95+2.11 uM Fe¥/mgZ 7}
= FRAPEAS el on, & Zgusd) Sehiieol=
g vugdS o A REAE F TS FEEA B
T oES R YT AAE RIT F Uk g 2
#e] 3kt B4 [Hwang 5, 2008]0l4] KBael Eex|e} W
A FZES] FRAPFS A3 308+16.64 uM Fe?mg, S+&
209+31.61 M Fe’/mg, ®uhEl 176+£3.68 uM Fe¥/mg, 744
150+11.92 pM  Fe’/mg, A5 1214922 uM Fe?/mg= &34}
FE229] 9% FRAPEAS 133

DPPH free radical 2A8A). DPPH radical &7 E4HS
kel &4 Exo| DPPHY radicals &7AAA EalEE A
< ol&ste st S-S Al F4 sk etk AR

o

o o rlo

Table 2. Total polyphenol and flavonoid contents and FRAP (ferric reducing/antioxidant powers) activity of ethanol extracts from medicine

Total ? flavonoids (ug/mg) FRAP value * (umol Fe*/mg)

plants
Samples Total " polyphenols (ug/mg)
Carthamus tinctorius seed 43.52+4.81
Cyperus rotundus 17.89+1.32
Schizonepeta tenuifolia 45.97+£2.29
Polygonatum odoratum var. pluriflorum 6.2242.26
Paeonia lactiflora 47.51£1.38

16.49+2.55 1914.95£2.11
5.46+2.76 443.1945.06
17.33£2.02 1415.28+1.60
4.86+2.96 44.0149.09
5.90+3.06 1721.71+1.44

YMicrograms of total polyphenol content/ug of plants based on tannic acid as standard.
?Micrograms of total flavonoid content/ug of plants based on quercetin as standard.

Micrommole of total Fe*/mg of plants based on trolox as standard.
“Each value is mean + SD (n=3).
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Table 3. Scavenging effects of ethanol extracts from medicine plants on DPPH:

Samples Concentration (pg/mL) Scavenging effect (%) RCs (ng/mL) "
Comthams oo 100 86.23+1.26 45574032
arthamus tinctorius see 1000 94.62+0.91 T
. y 100 43.22+42.01 148.15+13.77
yperus rotundus 1000 94.51+1.42 ’ '
i o 100 78.87+1.39 57684125
chizonepeta tenuifolia 1000 93.21+0.66 ' '
o ) " 100 8.70+1.45 2422.82+4.65
olygonatum odoratum var. pluriflorum 1000 26.62+1.06 ’ ’
. e 100 94.3241.37 28.40+1.24
aeonia lactiflora 1000 96.33+£3.02 ' .
rccortie aid 1 16.42+1.26 8.14£0.97
scorbic aci 10 96.46+1.04 o
YConcentration required for 50% reduction of DPPH: at 30 min reaction.
PEach value is mean + SD (n >3).
Table 4. Scavenging effects of trolox and ethanol extracts from medicine plants on ABTS:
Samples Concentration (pg/mL) Scavenging effect (%) RCs)(ug/mL)
Corth . . ; 100 11.27+0.29 626.63£1.57
arthamus tinctorius see 1000 77.32+3.21 ' '
. " 100 583+1.06 22113341.62
yperus rotundus 1000 25.00+1.72 ’ '
i . 100 9.72+0.49 1609.71+2.03
chizonepeta tenuifolia 1000 31.67+1.48 ’ '
ol y - 100 1.20+0.09 1643630031
olygonatum odoratum var. pluriflorum 1000 4.26+0.42 ’ ’
» - 100 25.07+1.29 631204117
aeonia lactiflora 1000 63.00+£1.08 ’ '
corbic acid 1 23.94+1.77 2.06£0.57
scorbic aci 10 42.39+4.58 ’ '
YConcentration required for 50% reduction of ABTS™ at 1 min reaction.
JEach value is mean = SD (n >3).
of Age B4 Frize] ARE Tofsle] A A oAl oM Aokl Fbg A et R A

A7l AEZ AREI S BRE ofy gt A el &4
gr|Zol o3t =515 Alshs 2&-9] HEREE o]&EL §)
THChoi?t Oh, 1985]. 7} Z&okg A& dehe FEE7 94
aksbA|Ql ascorbic acid®] &4tsl €442 DPPH-9] A4
S ZAste] vl @A ti(Table 3). 57HA] k&2 E<] RCy,
(concentration required for 50% reduction) %2 2HeF 2842+
124 pgmle 2 7P =2 A4S Yepld 3, ditst
‘i T free radical A3 T] FAIE AvEH )9
=3 Eehiicole fHl| w24 Fleke As B 4
AEd[Yu 5, 2006; Kim 5, 2010] 5714 7AEokgzsE =
ZulEa ol gk w2 AoF FEE %A DPPH:
Aol Eob ikt EAo] Hold Zlow Azbdr. ey
st kg2 Eol|x] 2leke] DPPH: RCsékS 18.8 pg/mLE
Aol ARSR AoF FEE0] e AAGHEHAE 7= A
o2 IRIF. Hd FRAPSANA &34}, & 55
ol =2 FRAPZ/AS Ul o] wie] DPPH: 2757

A
]

= el o]gk xjo]
2l AlEET 28]al Uit okglEe] FksEA A [Song
5, 2000] °IA EtOAcE F&3 F¥EIA F3iAe] DPPH-
RCsftZ 200 pg/mL ©Jst2 Yehd 23t vlwsls o Z&5oF
S0 A} FEES 45571032 pgmlE £ A4
S el &3 S5t 2BlE FEE(Lee 5, 2005] 5
Mol F2E DPPH- RCs@t EJ4FAM 80.62 ug/mL, 7193
A 5714 pgmlE 3} FE20] w2 S48 YEpith w
2 AEAGAA e F8E 22 DPPH: &7A24S
TR BR ksl o] Hojd Zlos yERT

ABTS free radical &A&A. 404 ABTSS ol
bze] $3=7F FAsAel os) AAlElE A 71xste] i
W ABTS 2t &ASIHS EFE2Q troloxe] w3 H
W] JePd £ Qow | n viveolld 9 dAkEks Exua)
olZ} in vitrodM = ksksS S5 S8 WRes d
2] o]&5 3 thMiller 5, 1993; Rice-Evans?} Miller, 1994;
Rice-Evans 5, 1996].
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Table S. Inhibition rate of ethanol extracts from medicine plants on superoxide anion radical

Samples Concentration (pg/mL) Scavenging effect (%) RCy (pg/mL)
Corthams finctorins seed 100 11.5621.12 2685.18+3.17
arthamus tinctorius see 1000 42.75+3.17 o
. . 100 5.55+1.56 3705.34+5.54
yperus rotundus 1000 31.05+5.54 ’ ’
o o 100 13.7420.99 2183.5147.92
chizonepeta tenuifolia 1000 52.97+0.79 ' '
o . " 100 7:34£2.63 38272.25£6.02
olygonatum odoratum var. pluriflorum 1000 9.32+0.29 ’ ’

, -y 100 13.53+4.13 1979.1743.60
aeonia lactiflora 1000 55.3243.60 T
A 1 0.76+0.03 1480412
scorbic aci 10 7.28+0.17 ) '

DConcentration required for 50% inhibition of superoxide anion radical at 20 min reaction.

JEach value is mean + SD (n >3).

50 -
40 A
2
= 30 -
=]
s
g
2
g
=
£ 20 -
@]
z
10 A
0 | ——
Carz‘hamw Cyperus ' Schizonepeta Poz}gonarum Paeonia
con tinctorius seed ToMundus tenuifolia  odoratumvar. lactiflora
pluriflorum
LPS (1 s /mL) . + + + + + +
sample (100 #g9 /mL) - - + + + + +

Fig. 1. Effects of ethanol extracts from medicine plants on the production of nitric oxide in Raw 264.7 cell. "Each value is mean+ SD (n>3).

ABTS®} potassium persulfates F4rol] Wx|sHH ABTS"O]
S ed FE=0] skl o8] ABTS™o] &7]%o]
radlcal Ef9] ARl HFAlo] gAlHL), o]} o] ABTS™ &
olm] AAE free radicale] AAH =S FTF= 3t
—i L}E}Wﬂ ABTS" 2AS S sk WHOE &7

/HJ,]_ 21424 X ] ZqQJ]“O]ﬂ'[Lee 5, 2005]. azh /\E]@‘?ﬂ/\']
= A5 FEAEEF tolox] ABTS™ &AEAES vl 24
ato] LERHSITHTable 4.). 57FA] oF8-21E9] RCsik2 33FA

626.63+1.57 ug/mL, 2F 631.22+1.17 ug/mLO 2 Z3A}, 2Hek
FEEIAAN =2 2AGES UERTh o= DPPH- &2AEA
I AR 7ol sl AlEEE tRe] ilslE AAs 2

¥ DPPH- &2A8d% ABTS" &Ag/d7ke] =& Ay
EAsltta BAsII Tt Choi &5, 2003]. ololl W} 571A] A&
oFEAE T Fskl, Aok FEFE°] DPPH-SF ABTS" &A%
Aol A et 2 A wil fARS & S UUTh &
Sl olRIIE FE2ES] s S [Lee 5, 200814 HAE
OlHFIE A FEEO] ABTS™ RCs#bS 3543 ng/mlL= 231¢
FEE M 22 AAEEE YEITL

XOaseo| 9J3] AAE superoxide radical As|EH 7.
Xanthine/XOase®] Al 2]t superoxide &0 #3282
superoxide 0] 423} XOase EAA3 ] oJ8f et
t}. XOase= AUoM ureas A3l 95 2 552 sut

—



176 F29 - AEs] - A3 -

gk B33 AEES dodle Aoz dEA Ut Storchet
Ferbe, 1988; Hatano &, 1991]. =3} XOase: EAMte] 2kA
£ 4 A2 o]851o] xanthineS QAFH0 7 Jislshe HE
S Zufgit}. Wt XOase2] A3 @3= free radical®] A
e AlstrR its), =35 B 9t 5 AHREHERE A=
gHog 93 99 7Rt Lee, 2007]. AEFEAEET}
ascorbic acid®] superoxide anion radical A& & ICs7S
2 UERASITHTable 5). 57FA Z3ER&2E2] ICsake 2heF
1979.1743.60 pg/mLOZ. ZoF Z2Z RN 71 Be 2784
S YeRIh AEAC g2l EA8k= flavonoiddl] 28] XOase
7} Al "ohs B8 W i[Lee &, 2006], TSR gRdRF 2 &
A HlEd 2250 BAHA e vHYeo 5, 1995] 57FA 7
Eekg2HE F AN, At FEEOIN =2 ey 9
Hi-o|l=g dhishe Aol UXsHA] ARt Zof FEEo|
teket BARE Fe Adwo] B ZoE Alsdr) B
XOase IC5 @2 3} 2685.18+3.17 pg/mL, F71 2183.51
+7.92 pg/mL=E 814 FARE A S gRlskST
Nitric oxide (NO) radical AEA &4, AW =340
e =] NO ¥ prostaglandin E2 (PGE2) 59 95Uk
7F 558 NO synthase (iNOS) 2 cycloxygenase (COX)-2¢1
olg] FAE). o] T NOo& AU W75, Asde7]s, 4l
A=, 93 & 9 udet AYrsS 7 Aok NO
AAE PR 6~10% == vl Fom, olziet NOE 3
3= NO syntase (NOS)= E2] 3F8H4] A7l w2} type 1,
91 5 33F 55 242 Yo 2tk Type 1
(neuronal NOS, nNOS)Z} type Il (endothelial, eNOS)= A3
Zof| AlEHoz EAstr] wiEo] 74 NOS (constitutive
NOS)E EFstlen, daos dF AzoA LPS,
cytokides % HEl|g]o} 4 2 559 ASAE0 kEEHE
Aot BHEE type M iINOSE L}ro] ZThLee 5,
2004]. ©]213F NOSEL L-argine L-citrulline® 2 A$A] 714
A NOZ A3 °]& NOSE iNOSel| 23k waldo] =
Hoz Fom, o= WXoR Fag 28-S sISith. gt
Zo® NOo| A2 wHgols FolAY T4 AAANI=
F83% 9GS AT HEEAl Al 9% =gk NO9
PR FES T =W, 2A 9 &4, §1AF §lo] &
Al

%
100 pg/mLEER Aol Agsle] APE= NOZS 543 2
I g3k, AL A, S, AR FEE T S FEE
°] 6.13x0.72 utMZ 7FF 5+ NO A5S UERth(Fig. 1).
2 o] gitsl aFel dEde] & Sim 5, 2007]
o4 1000 pg/mL &= H2A 22%2] NO S Yepd A
o mla) Z3A FEEL 100 pg/mLol 20%2 93 a3t
& YeR ole &3 FEES o8¢ 9T E:H Jun
5, 201119 A57F 5] =3 Qi ey g3k a7t
FTHAGo|ERE 5 U] Yopr} w2 SIS 7K A5
FEAER] TS ol gdt] Ak e FAT T At
H Ag=ofof gt AR ET)

P
J

2 d7e T ARFEAEESHAE, A, M, 9
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