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W E. A T AR 2 1 (Cassia occidentalis Linn) P 69 3% B £ ik 5, RN 2 ir P R BRSO BAZ R, K
SRR B AR SR AR AT VA BF ) & 8 R AR &R HOR 3BT dy P SRR K R B AT B R &, 13 R i (Mass
Spectrometry , MS ) #e 4% #% 3 & (Nuclear Magnetic Resonance , NMR ) % i 7 3 R % 3% BA sk - 4T & M8, T
BF 5 BELZNATERS, Qi | MERARF2NERFRS . L FPEN3,4,6,7,8, 10711342 H KA
ALY PSR, I B RARAE T 46440 11(Robtein) #9 "C-NMR 4%, @i ik 1, 1-=3R A -2- = # K RpH(1, 1-di-
phenyl-2-picryl-hydrazyl radical, DPPH) A w7 & 3% F= &1L B &7 A ROk & /7 (Oxygen Radical Absorbance Capacity,
ORAC)ZHFMN T UAKIARSWIRENES , EREREFT ARSI T EEITFHRAME S, A LLEREL
AHEAE Ry AL T T — RO ELETRYN,

KR %I ;35 BR ; 3u AL s Robtein; ORAC &
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Extraction, Structural Identification, and Antioxidant Activity Analysis of
Flavonoids from Cassia occidentalis Linn
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(1. Shanxi Health Vocational College/Shanxi School of Traditional Chinese Medicine, Jinzhong 030619, China;
2. Experiment Centre, Shanxi University of Traditional Chinese Medicine, Jinzhong 030619, China;
3. Key Laboratory of Chemical Biology and Molecular Engineering of Education Ministry, Institute of Molecular Science, Shanxi
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Abstract: In order to investigate the flavonoids from Cassia occidentalis Linn and evaluate its antioxidant effects, gel, silica gel col-
umn chromatography and semi-preparative high performance liquid chromatography were used to prepare flavonoids from Cassia
occidentalis, and the structure of flavonoids was identified by MS and NMR spectroscopy. Eleven flavonoid constituents including
one flavanol compound and two chalcone compounds were isolated from Cassia occidentalis by the phytochemical method. Com-
pounds 3, 4, 6, 7, 8, 10, and 11 were obtained from this plant for the first time. The *C-NMR data of 11 (Robtein) is reported for the
first time. The antioxidant activity of the eleven flavonoid constituents were tested by the DPPH radical scavenging method and
ORAC method. All flavonoid constituents showed strong antioxidant activity. These results displayed that flavonoid constituents are
important medicinal ingredients of Cassia occidentalis Linn.
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P AL (B T R ) R — 2l
AIF B A B2, AT RLak B 22 4 i 20N
BRAA B k2. T H R A R
SR AR A BN R A B AR R R S B
+ HE A 5 KRR R RN e A R B
KR AL EFER, CEUEE AREFND
T Ay G ke 0t W 4 AR BT 2R K T R 9 I A
ANE S PRIy TR | Wi B S B A2
PR AP AR R X DL L R A — B
Bro MET G RO E AR, KRBT E G B A
E =N A AN N R (N IV NI S =
UMY MR (A R E VIR E R SR AR
B RARPUAAH o Beoh, MR Wb &
s PR N R — D E R,
T AETH R SR AR B 2K o B B A Bt
AAER .

B VT 7 (Cassia occidentalis Linn) & 5 B}
W1 & (Cassia) #8476 76 16 w5 F AR D W] 09 8%
Adh o AR Y 7 S U R b D, BT A T A
T FE G A P L X, R E FE A T AR
TN o S Qi o < W 2 S e v 3 N/ 3
CI TR - S N N N RN AP B v B o L
MY B b E AR AEZE R,
Tl 71 Ja 16 95 5 A A IR B &5, i 4 7 S
R RR ., HETEANE, HFIRE
Ul D @ AR = N R o S S S S L
ok oy TR 5 P W o 29 R 1
WoR BT & A B A Y
ot AE R X T A 2 R A3 B SR T R i =
R

T CER VLR e B v AR e SRR AR S
X B VLA 4 A B TR SIS R 0 AT AR A T e
17 75T o Jl Gk 22 B 0% 43 2 B R R o 4
FE AR, BV o 0 B e 11 A B R 40
PE— 2  E bR 1, 1- R B -2 =R S R
(1, 1-diphenyl-2-picryl-hydrazyl radical, DPPH )
H SR A AR AR F O 2 I RE T (Oxygen Radi-
cal Absorbance Capacity , ORAC ) 3£ M & 11 /> 8%
TR o3 0 B B AR RE T, 5 R 18R 11 A 6 i 40
B Ty RE T, BT M A R
R R R AR B A BRTR R .

1 SEEERAy

L1 {Ygsfnsts

ot 3% M 2 AL i Waters 2695 HPLC-Thermo
Finnigan L.CQ Advantage Fl API Qstar Pulsar, 'H
EC ¥ #E 4L Bk (Nuclear Magnetic Resonance ,
NMR) 3 3% 9 % X 4% & A & 5 AM-400 =
DRX-500 #% fif 3t 4 4 (LA 79 HY 3 fif &% (Tetra-
methylsilane , TMS ) i A5 ) 5+ JZ B i HAE M #E
I G (200~300 B ) FIAERE (10 pm~40 um) , LA
K TLC (‘Thin Layer Chromatography ) i )2 JZ #T fi:
JRE AR 3 0 T S AR T AR A Z AT
B4 Sephadex LH-20 (40 pm~ 70 pum) ( i #i
Amersham Pharmacia Biotech AB 2 & 4 75 ) 3 X
A RE 2 M1 43 B 6 R C-18 (40 pm~ 63 pm)
(] R 5 20 W) A2 77 ) 5 e RO AH 83 (High per-
formance liquid chromatography , HPLC ) ¥ #& % =5
 Agilent-1100, 2 il £ # #4 5 2 Zobax 9.8 x
250 mm; JIr A TLC 3 )2 A 5. 64 55 S 1k BLo3 %R
5% [ H,SO, B e (5250 % A ), W 5
PR VEBR DPPH H H 8 5256 v fir ] 1 28 4k
1% & HB.67-UNICO 7200 AJ WL 43566 B 1 (9
G Je A (g ) AR A R | ) 5 ORAC 15 M
i i Y B9 22 2% A5 A Tecan Infinite M200
Pro Z T 68 B A5 A ( 1 il 58 A= W BB A BR A
A]) . DPPH H A 1, 1- R 235 i
S (BT hr T30 ( L) AR A ) s AAPH(2, 2/
~Azobis ( 2-amidinopropane ) dihydrochlorid ) i 7
HMAZ T TSR (L asREEYR A
RN 7)) 5 FL (fluorescein ) i 71 5h 2% 56 2 40 (R B
7 FILE b 22 X R A BR 23 W) ) 5 Trolox 3205 2 K i
A RE (R REERARAA) .
1.2 &t

A B B R G BT 4 T 2017 4R
11 AR A = Fg P9 BURR AN ; i o R B B A
W) 25 MBI 90 % %8 8 S BRHE ) e B R R
( Cassia occidentalis Linn ) {54 o
1.3 RESE

K H = PR 0 EIVL R R TR
12.0 kg, ¥ #5305 J5 25 B4 FHAAR B 43 %5 9500 HY B i
HRR] G AR R AR B3 R, R IR B B R] 43 ) 2
3h, 3h, 2 h; &R 4GS NG 08, SR 5
AARTR 3 %0950 W BE 32 B ; 5 )5 6 01 3 IR 2
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WK, AR e Ik e e 2 O AN R R 4, B Bk
ARV PO B BT Ok L N AR Y 2R AR K
BN W 4 W, I B S B vk A TR AL TR
MR o A W AR R A3 ) 1 R B B A i Tk
LR CTRANIE T BEFEAT A 00, B 22 e 3 k. H:
H kS R TR ZE B 128.0 g5 i 1t 100~200
H Ak B A 207 %) B, Ak R O BR (20 1~
1:2) MG HEE(20: 1>1: 1) %40 10 Bt . Fr2
4 o3 Yk S o Bk AT 2 M (A Tk N =2:1)
HE A 10 (25.0 mg) A1 (15.0 mg) . Fr-
SUL oy SR AL E M (B B - Kk =10:1) 15 2] fk
AW 1(9.0mg),2(15.0 mg), M 3(12.0 mg) .
Fr-4 2 3F 2 AH R (H B K 4R R 4 )2 B iff —
AR 54 M 5y Fr4-1—Fr4-5, Fr4-2 414y
ZRERAEE T (A HEE=1: DR A Y4
(11.5mg),5(15.0 mg) , 16 (18.0 mg) . Fr-4-3
Y15y 220 A WOAH 2 B AR 2k & W T (85
mg),8(10.0 mg), # 9(10.5 mg) .
1.4 &K DPPH B BEMNIK

K FH 5206 % 22 m0 AT g N7 B vk AT
B, H R B R DPPH Al A5/ B Ak S
Pt AR ) JE DPPH B Hi 3 19 58 40 W 50k 25 Bl
A Ak, DT I S B AR B A Ak R . O
AR AT - 2) DPPH H 28 9 W00 1 4% - A %
FREL— 22 & 19 DPPH H th 3t FAR 5 s i b,
SRIG A TC K B, 75 i i I, IR ak 82 hm A
TR 2 W5 5E 25 %) %0 B, 0 44 F B B (9 DPPH B
i LV RO BE R 0.1 mmol/L . 1Z 4 £5 T B 4
Jo . BT 20 CUKFEAFT, & M. b ks
DPPH H 3 7 B 5 09 0 5 - 1 S0 % FR L&
&Y — da, AR 73 8050% & B i ik
J¥ 9 1.0 mg/mL 1Y J5EE 5 28 J5 AR UK BUAS [a] 44 R
(R U, P AR R0 B 5096 2 T s Bk 2 Jiir 2 30
S IV BE BT B 45 s A B 10 mL, i R
Jo A RIS ORI
FE B4 mL 2% Bl R 0T AR R R R EE A
[F] & FL ) DPPH H H 2 i 45 W, TR 20 ) 76 2R i
AT BOBE 30 min [N £85I 1T AR AL AE
517 nm U& K bW WOt EE . RIERG Y
DPPH H H L E B R Wi B AN BB *E
(%)=100X [1—(A,—A;)/(A—A,) ], H A,
F b AW E A, A LA W+ TG OK 2R

J6JE (JC DPPH A h 38 ) 090 & 5, A, Wb &
Y+ R B4 $50% < FE I E (8 (RIS k& 9
A G W), A JE K OB+ R B
5096 T 1 I i (BRI 35 550 % BRI A ) &
1.5 ORACEMEML

K SE B = 2 Ou0 BT HE ST 5 ik 2E AT
A DR B R B A i SR BT (i AP-
PH) 5 52 0 98 Y B N 5, AT RS 2 4
J5T, AT A 98 ' W Ol R 32 S R SR ) ik
| I AR Rl B =R B e =l =l B %705
RN RET) o LT RAT « a) b A W FE I
W& R — S A ERE, H
W T2 % wh 9% R I B A 1.0 mg/mL Y RE 5 R
RGO W TR % vh B WK AR SRR R K
20 pg/mL . 30 pg/mL .40 pg/mL ¥ Ff & W ,
AT T —rmE. b)o6 FLAE k& k&
Y1) ORAC 1H : H1 8 VAR K %% 7% B 20 p L Y 1
FE ST 96 FLAR Y, SR 5 TN % i i WA
FL £ 20 pL, 376 37 CF ¥ & 15 min, M & 45
WJE , HGE A 140 pl. AAPH JF 44 [, 52
FE U J5 7 22 20 B A I 2 Ot ak B, D B
WE R RENRRE N 37 CF, i g K
485 nm , & 5§ I K o 538 nm, P 45 5} A] % B N
2 min, B 2 min P58 — YR 286 08 B, LR N i)
] A 100 min . $5 i I 22 N [) B[R] 0 A 4 X 2
0 T B d W) 10 B Ot R B A EL AR L A5 o AH
XF 9N BE £, IF DL B ek R i 2
BLAUC) , 3T 5 2 U8 Sawe=2X (fitfit -
=10 —fo— /s Forb g R A A A
X 5 N B, /e b 7 AR AR R A4 B[R] A5 A A fa] fa]
B AL Wi 41 ORAC M 42 45 5 F ORAC 1B
Fon, HatE g m T .

ORAC """ = (Saue pom —Savcan)/

(Save Trolox—Savc 1) |

(‘Trolox JEE JR V& J& / FF & JBE JR VR ) o

2 JHER

2.1 HEMEMEE

i f B B RS AE SR AT L K HPLC 2 i %
PR ASCNET P ERH 14 eaY,
2 5 A G YR NMR 2086 e, 114 e &
Yy i 25 1 M5 RE AN 1A 1 IR .
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v fors
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Fig. 1 The structures of 11 flavonoids from Cassia occidentalis

L&Y 1. 8RR, W% 5 % (Elec
trospray lonization Mass Spectrometry , ESIMS )
(m/z): 303 [M+H]", 5+ K C:H,O; 5 'H-
NMR (DMSO-d;, 400 MHz) &8y: 6.17 (1H, br
s, H6), 6.40 (1H, brs, H-8), 6.87 (1H, d,
J=84Hz, H5'), 7.52 (1H, d, J = 8.4 Hz,
H-6"), 7.65(1H, brs, H-2' )., “C-NMR 4 #
WERL, @ RMEKE LG 1 I AR
P RE SRR 3 ETE N G € S
251 A Hiik B2 % (Quercetin ) o

& W 2 B BRI 45 i (B BE) |, ESIMS
(m/z,): 287 [M+H]", 7+ H C:H,Os; 'H-
NMR (DMSO-d;, 500 MHz) &y: 6.17 (1H, d,
J=20Hz, H6), 643 (1H, d, J = 2.0 Hz,
H-8), 6.66 (1H, s, H-3), 6.87 (1H, d, J =
8.0 Hz, H-5" ), 7.38 (1H, d, J = 2.0 Hz, H-
2'), 7.40 (1H, dd, J = 8.0, 2.0 Hz, H-6") .
BC-NMR#flE W 1. @l RrMLE G, k&
2 W A 1 R 5 SOk v O ARG A AR —
B O e A5 R R FLER (Luteolin) .

b &% 3. 8 @ A&, ESIMS (m/z) : 301
(M+H] ~ , 4 F X K CHLOs; 'H-NMR
(DMSO-d;, 500 MHz) &y: 3.88 (3H, s, H-3-
OMe), 6.18 (1H, d, J = 2.0 Hz, H-6), 6.50
(1H, d, J = 2.0 Hz, H-8), 6.89 (1H, s, H-
3), 692 (IH, d, J = 8.0 Hz, H-5" ), 7.55
(2H, brd, H-2",6" ). “C-NMR % #& W % 1.
SR RMILKE, LAY 3 0w 8E 5 SR
T A% R B AR — B s LA
Sl A 2 ( Chrysoeriol ) .

k&4 & @R K, ESIMS (m/z) : 317
[M+H] * , & F X B CHLO;;5 'H-NMR
(DMSO-d;, 400 MHz) &y: 6.17 (1H, d, J =
2.0 Hz, H-6), 6.39 (1H, d, J = 2.0 Hz, H-
8), 691 (1H, d, J = 8.0 Hz, H-5" ), 7.43
(1H, dd, J = 2.0, 8.0 Hz, H-6" ), 7.53 (1H,
d, J = 20 Hz, H2" ), 3.76 (3H, s, 3-
OCH;) . “"C-NMR %4 W% 2. 2K R M H g
Ja AL G Y 4 0 R R 5 SR Y R
B LA — B0 s e LA R S 3- AR SRR
F 2% (Kaempferide ) .

L&Y 5 R E @k AR, ESIMS (m/z) : 285
[(M+H] * , 7+ ¥ X CHLOs; 'H-NMR
(DMSO-d,, 400 MHz) 6y 3.88 (3H, s, H4'
-OMe), 6.83 (1H, s, H-3), 6.91 (2H, m, H-
6,2'),6.99 (1H, d, J = 2.0 Hz, H-8), 7.53
(2H, dt, J = 2.0, 4.0, 6.0 Hz, H-5, 6" ),
7.85 (1H, d, J = 8.8 Hz, H-5") ., “C-NMR %k
W2, K RMLEE LAY 4 B REEL
It 55 SCHR A 0 R R B AR — B
EHEEM N T, 3 - I -4 - H E L (7,
3’-Dihydroxy—4'-methoxyflavone ) .

G 6: R E AL & (L), ESIMS (m/
z): 271 [M+H] ", &4 F L H C:HOs5 'H
NMR (DMSO-d;, 400 MHz) &y: 6.66 (1H, s,
H-3), 6.88 (1H, m, H-6), 6.90 (1H, d, J =
2.0 Hz, H-8), 6.92 (1H, d, J = 2.0 Hz, H-
2'),7.37 (2H, m, H-5", 6’ ), 7.84 (1H, d,
J=290Hz, H5), “"C NMR %45 W% 2, &
KR ARG, AW 6 09 R 8 B 5 Sk b
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% 18 B B AR — BT e s S R
7,3, 4'- =AW (7, 3", 4’ Trihydroxyfla-
vone ) o

& 78 AR AR, ESIMS (m/z) : 301
[(M+H] *, 7+ F X K CeHpOs; 'H-NMR
(DMSO-d;, 400 MHz) 6y: 6.88 (3H, m) ,
7.42 (1H, dd, J = 8.0, 2.0 Hz, H-6" ), 7.53
(1H, d, J = 2.0 Hz, H-2" ), 7.88 (1H, d,
J=8.0Hz, H-5" ). "C-NMR % ¥z W% 2. &
K w A RS LB YT IR G B 5 SR
8 B B A — B e s S R
3-F A HE -7, 37, 4" = 2 3 B W (3-Methoxy-
7,3", 4" —trihydroxyflavone ) .

L&Y 8: R K K, ESIMS (m/2) : 315
[M+H] ", 7+ F X K C;HLOs; 'H-NMR
(DMSO-d;, 400 MHz) 6&y,: 3.78 (3H, s,
-OMe) , 3.86 (3H, s, -OMe) , 6.35 (1H, d,
J=20Hz, H6), 654 (1H, d, J = 2.0 Hz,
H-8), 6.62 (1H, s, H-3), 6.90 (1H, d, J =
9.4 Hz, H-5"), 745 (1H, d, J = 2.0 Hz, H-
2'), 746 (1H, brs, H-6") ., “C-NMR % #iz .
2, e BRMULKE LGV 8 AR S
SCHR T R GE A% R R A — B s e

methyl ether) .

LAY 9: IR @k K, ESIMS (m/z) : 289
(M+H] ©, 4 F X K C:H,Os; 'H-NMR
(DMSO-d;;, 400 MHz) 6y: 2.72 (1H, dd, J =
17.0, 3.0 Hz, H-3a), 3.15 (1H, dd, J = 17.0,
12.0 Hz, H-3b), 540 (1H, dd, J = 12.0, 3.0
Hz, H-2), 594 (1H, d, J = 2.0 Hz, H-6) ,
5.96 (1H, d, J = 2.0 Hz, H-8),6.87 (2H, t,
J=172,96Hz, H5',6'), 7.04 (1H, s, H-
2'). "C-NMRE(#E L% 2, & EMER)G,
G 9 1A% W R 5 SR v i 0B 0 A% R
FEAR — 300 W e H g R o b 55 X B K (B
odictyol ) o

16 &% 10: 1 B A B oK , ESIMS (m/z) :
273 [M+H] ', 4 ¥ X K C:HpO;; 'H-NMR
(DMSO-d;, 400 MHz) &y: 6.35 (1H, d, J =
24 Hz, H2), 646 (1H, dd, J = 88, 24
Hz, H-6), 6.90 (1H, d, J = 8.2 Hz, H-6' ),
7.22 (1H, dd, J = 8.2, 2.0 Hz, H-5' ), 7.35
(1H, d, J = 2.0 Hz, H2" ), 7.89 (2H, m,
H-7, 8), 811 (1H, d, J = 8.8 Hz, H-5) .
BC-NMR (DMSO-d;, 100 MHz) &¢:128.1 (C-
1), 116.3 (C-2), 146.3 (C-3), 149.2 (C+4),

G50y g T v P R -5, 3~ WS (Chrysoeriol 5~ 115.9 (C-5) , 1234 (C-6) , 1455 (C-7) ,
£R1 AP 1-94 PC-NMR #% 3%
Table 1 "“C-NMR data for compounds 1-9 (100 MHz in DMSO)
No. 1 2 3 4 5 6 7 8 9"
2 146.9 164.2 163.8 155.6 162.4 162.6 154.6 160.6 79.9
3 135.9 102.9 103.3 137.7 104.8 104.5 139.4 106.4 43.5
4 176.0 181.6 181.9 177.9 176.4 176.3 173.1 175.8 197.2
5 160.8 1615 161.5 161.3 126.5 126.6 126.6 159.8 165.2
6 98.3 98.8 98.9 98.6 115.7 116.0 114.9 96.5 96.7
7 164.0 163.9 164.3 164.2 162.6 162.7 162.6 162.4 167.3
8 93.5 93.9 94.2 93.6 102.6 102.4 102.0 95.3 95.8
9 156.3 157.3 157.4 156.4 157.4 157.4 156.4 159.1 164.3
10 103.1 103.7 103.8 104.2 116.1 116.1 116.3 107.2 103.2
i 122.1 1215 121.6 120.8 122.1 122.2 121.4 121.9 1315
2 115.1 113.4 110.2 115.4 109.9 113.2 115.4 109.7 114.7
3 145.2 145.7 150.8 148.8 150.2 149.2 148.3 149.9 146.0
Y 147.8 149.7 148.1 145.3 148.0 145.7 145.2 148.0 146.4
5 115.7 116.0 115.8 115.8 114.7 114.8 115.7 115.7 116.0
6 120.1 119.0 120.5 120.6 119.9 118.6 120.4 119.6 119.2
—OMe 56.0 59.7 55.9 59.4 55.8
—OMe 55.9

E:a) T CD,COCD; R, 28 FAN R ZAL G A LA
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118.2 (C-8) , 192.7 (C-9), 1144 (C-1" ),
165.5 (C-2" ), 103.7 (C-3" ), 167.5 (C-4"),
108.6 (C-5"), 133.2 (C-6") . &K R MK
J& AR AW 10 0 A% BG5S SCHER T #GE B A% G
B A — B s A5 R O 2L M R
(2',3,4", 4-Tetrahydroxychalcone ) .

&G 11: 1 3 A B oK , ESIMS (m/z) :
311 [M+Na] ", 4+ K C:H.05; 'H-NMR
(CD,COCDy, 500 MHz) &y: 6.26 (1H, d, J =
2.3 Hz, H-3" ), 6.38 (1H, dd, J = 8.6, 2.3
Hz, H-5"), 6.80 (2H, s, H-2, 6), 7.56 (2H,
s, H-7, 8), 809 (1H, d, J = 8.6 Hz, H-
6'), 1357 (1H, s, H- 2" OH) . Ul ¥4 5
SCHk AR E — 3% . “*C-NMR (CD,COCD;, 125
MHz) &¢: 125.1 (C-1), 108.7 (C-2) , 146.2
(C-3), 147.2 (C-4), 146.2 (C-5), 108.7 (C-
6), 1452 (C-7), 117.4 (C-8), 191.4 (C-9),
113.1 (C-1"), 164.9 (C-2"), 102.6 (C-3"),
165.8 (C-4"), 108.2 (C-5"), 132.8 (C6") .
FC-NMR £l o0 B il s e e &6 11
31| #E 42 B ( Robtein ) .
2.2 MENEELER

i o 7 B DPPH A i & 26 fi ORAC 75 PE My
LA B R o B Ak RE ) S5 R LR 2. AR
thA] DL I 11 S Y 1 WO B 0 T B A
3 CEBOS BR R AE 1.2 pg/mL~ 30.5 pg/mlL Z
li] ) 1% 5 A T 4 K BB 1 (ORAC 1y °F #4187
1 258 pmol ~ 1 861 umol TE/g 2 [a]) , Hrf k&
Y1 1.2 .4 F110 W4T 48 A T M I 4o

R2 WA I HRAE RN T LER
Table 2 The data of antioxidant activity of compounds 1—11

o DPPH H % PUEALORAC) I IE
" (IC4,, pg/mlL) (umol TE/g)
1 1.240.3 1861457
2 7.6+1.1 1645+34
3 19.4+2.6 1746143
4 8.1+1.2 1589+31
5 15.1+2.6 1258478
6 9.5+1.3 1568435
7 9.1+14 1623423
8 18.3+2.5 1436457
9 30.5+2.6 1263463
10 7.9+1.2 1825+36
11 10.2+2.1 1786424

34T Se

i F A i3 E A AR O TR A
by KR 2 B B SR A - I R RN R
SR AL AL TR BCIR ST, WL A H 3
PR HLAR N AR 2 H 2 A Y K3+ 41 DNA L& H
Jo A A AR Ak, DT 51 RS 41 45 F4 RN 2 BE A
W, B8R Z M. B, EBRIEN A H
B, TR PUER R R sk | ih A AR L B
IR DR BRI I IE S5 AR 22 B IR TR IT I — T A AL
it , U HE AR BT R o K 8RB IR 26 1 40
e REBEMPLAY T, ENAEE R IS
RO T HNBE R R A 2 A ke
1,8 B XA 1B R R — Rl R AR
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