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T o AT e A B Ao ML TR 3 AR K2 0% B8 ), R B 2 A R R e P 23
T LB B A BT L1~L9 333 AR B K m A Valsa mali ¥ 5AVER , Bl itid i = M HL o
M R ML A 4 LT A% A R Y A M R R B A R A R e, ERE 0
AT CBEARSE M IR A 2 mg/mL B AF 3 R K2 B AL AR 4G B AR A ) B AL 32 )5 96 h #Y Fp
HRKE]92.16%, 5 A B mEE R A7 BT B FIREFIR A, G i B 3 T SRR 2R 1 64 4
H AR KA R, 3 ECy % 0.07 mg/mL; /£ 5 i Bk Iy 8 34t JAx AT o B AT 20 9 AP iR F
Ao LT3 RAMB AR EA w51 B35, BRI H £ 35K 96.73%; LR LTRET AA R
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Antifungal activity of the extracts from fructus kochiae against apple canker pathogen
Valsa mali and their impacts on the cell structure and function

Zhi Xiaoyan Li Rui Yang Chun Cao Hui’
(College of Agronomy, Shanxi Agricultural University, Taigu 030801, Shanxi Province, China)

Abstract: To develop novel botanical fungicides against apple canker pathogen, Valsa mali, the inhibito-
ry activity of both the crude ethanol extract and sub-fractions (L1-L9) of fructus kochiae was tested
against V. mali with measuring mycelium growth rate. The mechanism of L7, the most effective sub-
fraction, was preliminarily studied by using conventional analysis methods, and the effect of L7 on my-
celial morphology, cell membrane permeability, and rate of essential substance absorption and metabo-
lism was determined. The results showed that the ethanol extracts of fructus kochiae strongly inhibited
the growth of V. mali at the concentration of 2 mg/mL, with an in vitro inhibitory rate of 92.16% after
96 h. Crude extraction was performed with petroleum ether, chloroform and n-butanol, followed by inhi-
bition assay with each extract fraction. Petroleum ether extract displayed significantly higher inhibition
activity against V. mali with the ECs, at 0.07 mg/mL. Silica gel column chromatography was used to fur-

ther purify petroleum ether extract and a total of nine sub-fractions (L1-L9) were obtained. The most

FEEGIH - FH K A AR E (21702129) , 4R K2R QDR B 42 (2016YJ09) , th P4 Dy fig Al 2tk SC R AR B9 575 ¥ I H
(201703D211001-01-04)

* 3 {E1E4 (Author for correspondence) , E-mail: liusq71@163.com

Weks H ). 2018-01-12



24 ERIEEST LR T BRI X 7 SR A2 B P A1 P B0 B A2 A D RE A 5 363

pronounced antifungal activity was detected in L7 fraction with an inhibitory rate of 96.73%. Morpho-

logical alterations of V. mali such as swelling, deformity induced by L7 were observed. Cell membrane

permeability was positively reacted to the increase of L7 fraction concentration, while the content of sol-

uble protein, reducing sugar, and pyruvate in mycelia were decreased with the increase of the concentra-
tion of L7, which were reduced by 70.78%, 71.74%, and 78.68%, respectively, at the concentration of

100 pg/mL. The study indicated that the ethanol extracts of fructus kochiae significantly inhibited the

growth of V. mali in vitro, and negatively impacted cell membrane structure and functional stability of

the mycelium. These extracts from plants could be developed as potential fungicides against apple

canker.
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J&5 FZ 5¢ 1 Valsa mali Miyabe et Yamada 5| & 1) —
FRES KM 3 o 20 E AR FEI /WA ET TR
AR MBS A ER0L, 5 B 55 77
R, e 22 B el , 0 BRCoA FR FE by S 5 327 X S ™
R FE (B AR, 1995) . SR B, 7EB iR
SESR R g e 24 TR L , 1 EL AR S i A — 2k
BB HTS YA AR e A 2 E 2 A SR A AT (il o
BRAF,2009) o X LEALGEAL A2 IR A R 1Y
5% BA B IR DL S IAEE T e ] AR R L DOKE H AR
ENEESEV &b

MEAESR [ BT XS SR S s R B R i AT T
RS, U AE BT 16 7 TH AR TAETF
2o W AR (2006) 1 A A= A8 R B 6 S SR
JE 129, RS T B4 i H (8] B v 50 5 A2 TG A5
(2009 ) & IRAE ) N A= i R AR & T B g = 2B
IS SR ART 2 9 P 2 A R R 22 A R I T
Y5 AR A (2012) WF R4 e IS SRR B v B 4 e
A PN A TR REAT S50 TS SRR JE A2 T ) 4= AT
BRI . BAREYIBGSE R R S T —
(3 J , (BRI OR A AR B —Fh e A 308 IS SR I
FERRIE S . PRI, TETF A B 24 s RS
I BB AR 25 2% . 53—, K]
WY R IR 2 Hom A LA fir el A v = A i — 2Bk
AR, A LA SRR AN A A (L
JF T 45 ) AR BIVE ] (Cantrell et al., 2012 5k %4
2015) . BRIL, AR LAH UL A 24 HHAE 40 R i 126 7 A2
o HL B v 710 DR LA e 1) B 241110 i Ry 2 EE A ) U
RATF R — K HEIRR

Bk Kochia scoparia (L.) Schrad., 14 FK 1 v
B A BB AR A B, HA: A T uig
FEFRE R 3 b XA A B o ik
bR T4 AR SRS R — TR Rt gerb 24, HobE

FE WA, BATE AN XU FE R I, e R - 32
TR/ MBS BT, KB 92 R R PE A
(HRZRANFNARI 7 ,2015) o ITAER , Tk T 1EAR
FH A= Wy 355 1 O T A AT U Ok B 2 T 2R A
(2008) & LHB IR T 7K SR WX 6 Rl 455 [ L T 3 I
PR A AR RV P SRR AR T 74.349% 5 BLHE A
(2009) 5T 1 R A5 it B X SR B e T A
J 94 1A Elsinoe ampelina WA HIVE R , 52 & ILIHFp
¥ SR ICR BE S5 A iV P s A,
HHRAE (2007 )4 IE T H PR 7S BT LA -
Tetranychus viennensis Zacher B A5 555 A9 il R 15 VE
R A (2008 VAT A ML 505 S O RS /NS gk
Plutella xylostella (Linnaeus ) 1)) 2~3 #¥4)) H1 F 80 H 452
SRATE R TE . BT, AR LASE TR S 2R
RS JEE R T Ry BT R R, T S0 A [ V70 e JER 7 i B
Py 5 AH i TR ) 2 A B AR A A L X T 2
HEATHRI 2L 03 B, () I 5 5 1 0 0 %o 12 T T AR 45
FEFNTIRE Y5200 , LAY A T 8 3 SRS JE 4 1) 7 25
TR BRI HE AR

1 R 5T X

1.1 R

BE AP B R : 201547 9—10 H FILTE A K
A HLEE R MR 1) R 2, B ARBA T AR R I
FERE o PR 0a T H L PG ARl R 2= A v B
PO E S TR

R 95 5k . O B S A B 3R (potato dextrose
agar, PDA) 5 #7356 . 5 iy AR 200 g F A B 20 g
IR 15 g 78 187K 1 000 mL; B8 554 49 B (pota-
to dextrose, PD) VAR 1% 75 3 , PDA £ 38 3 vh R G
R o

] SR I ALEE-80 , & LAk i PR A W] 5 4R
M E I, 56 [ Sigma A 7 :200~300 HAEZ ik,
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SR T A BRA A 5 HA il an Je Rk 1 W1 34
WoNTK: % TR
{E5 : FDV BV 5| OB AL, 15 78 4 U A BR A
] IKA RV 10 digital V B jigh% 28 AL, LR M)
ISR A PR s GTOP BV A6 IR 3546 WL
I 25 A B A 7 s BXSITE 62 B s, B AR
Olympus 73 7 ; 752 BUEEANAT W46 BT, Bt
AN A R A ]
1.2 Ak
1.2.1  Huopk 7 TESIR ) BB 3R & e
FEAE P 14 R M Bk F A AR HLRS %, 2oF 60 H i
T 3~ AR TEK B, BB A P Bh 4R 30 min,
ZIA R, Mk, R 3, A IR Ik
45 AR B A N ) O BESE ORI AR . FH A% Rk
P4 £ B RLEZ Y AN PDA B5 3R 3EIR A, 200l B il ik
JE42.1.0.5.0.25.0.125 mg/mL (1) 75 2 PDA K5 3%
B SR FH TR 22 A A R I o b R 2 BB O %o
SERBE SRR IR . FFTFLas TS b5 2R
FME B () B V5 AN TBCELAR R 4 mm (B DF L 53531
FERD T A [ B 5 25 PDA SEAR P ke, L3RR TR
T 2] PDA A b FRAE R 28 AR RE B A0 B 3 YRR
58T 25 CHERSSE SR 59 96 h, 1545 UM IR
PR 2 A T AR BT, SR FH 7 28 SUVR I TRV L
7 BCHA 418, THEA TR 2, T SPSS 20.0 3 Fi#E4 T
W50 Hr, TG R B ECso MME = IR
YRV HAR- AL PRZH V- RV B )/ O BRE S
H& EHE-4)x100%.
1.2.2  3uBRT R RS A B ) & B A B &)
FREUHIL T . BERLEEY 5 g, FIRUZUEACEL AT B
T =AM, InA 200 mL A7 ik, AR R 5
B EH 30 min, A BORAE] H , FHTINA A 0, T
523K, A I FE ORI H e 4 , A5 214 T it 2K B .
FEAT AT FIE T BEA5 22 03 I B E R |, B JF
AU U0 e 26 15 21 AH I 04 G805 FIE T EE AR H
o FHASH BRI 25 11 3 P AL BOHe 46 0 43 3l i
il 5% 2.00,1.00,0.50,0.25,0.125 mg/mL 3t 54~ 86 &
WRIE ATk S0 RN I T AR RO % S SR A
AT L P 0 vk ) 1,201
1.2.3  3bRRT G b B IR 6 o B A E A
T Ao A A T X A T ik A O AT AP 4y
B R Z R Z AR ZB6 B VRN, A i it -
LR TR AR YR 4351 100:0,80:20,70: 30,
60:40.50:50.,40:60.30:70.,20:80 F10: 100, %% LL. £
YRR 1000 mL, 4 1 000 mL Ay 1861,

W2 EATERER AN, R R 00, A A R o3 i O
a3, A5 VR LU AT A IR fim 44 0 L1~L9. 4% Ui
73 L1~L9 TE 4 & A 1 mg/mL B X5 S SR T 422 05 1
PR P kR 1,241,

1.2.4 AL LT ERMEIEIREA LRI 7 0

WA L7 X B 2 X B W52 : 275 Yang et al.
(2010) 7775 , 75 PD AR SR F= L ToIn A 43 L7, B il
B 254 9 0.1 mg/mL 14 PD WA BS 32 56 7E A K
HEF 3% P S SR ART T A2 T8 R 95 S 4 THUEL A2 4 mm
(TR D, FH A P TR R DF 3 A 7 245 PD YR AR B 77 0L
DA IS T K 0 PD YRR 15 35 3l N R A
25°CFLRA150 r/mindR 71 5%. 72 him o0 5 PR HLL 3
ZH AR BRZH T 22, 1 0.1 mol/L B2 2% wh i i vk 1
22, W AYUBE T WP LA TR s TR R 22 T AR A

T3 L7 X} D 22 B Bk BRI - 7% Lee et al.
(1998) 7 , K AL S R E AT I o WS SR WS
JE95 TR EE R T PD ARG FR3E  , F 25°C (150 r/min
KT IRG TR S dJE B 22 FH 28Rk ohiske 3 0T
LBRTE L2 R IE S KoK 533 53 WIFRE 0.1 g T 2214
TS BE 43 51124 100.,50.25.12.5.6.25 pg/mL
Tar LT KBS, DOR & L7 788K AVE R 2
FIXTHR . 75 20°C 25 T 435I 0.15.30.60,120
240,480 min s} AZh BRZH A R ALV 0 HL 32 2, A
AhFRE AT 3K, AR A TR R SR S I
Ha R = (AN [ e 220 5 3R -0 Bl 53R /9
H1L 5% 100% .

TLAT L7 X B8 22 N AT R A i s . B %
IR (2017) )7 s, 76 PDA M | 353550 0 i
FERTR L 2 IS FE TR I 2 THUE AR 4 mm B PFEZA
BT LT IR 53517 100,50,25.,12.5.6.25 pg/mL 1)
PD ARG F2 B 4R 5 15 92 5 d, IR & i 48 L7 1Y
PD BAARSE SR IAE AN R . B S 22 R I 373, B
BL0.5 g i 22 8 Tk vh I A pH 7.0 [ B iR 2% i
Y 2 mL LT A b, P RS BT, 4°CTR L
10 000 r/min ¥ 75 2.0 20 min, B |35 ¥ Bk 13 100
VO, P00 5 AT B P IS OB T DR R R 1) 7
2 7% Candiano et al. (2004 ) J5 245 5 Fid # 1 mg/mL
()2 1775 26 P MR RN 0.1 mg/mL 119 7% T3 % T4
W U2 e ik G-250 7%, LAZE 175 2 11 1)
YEFRMERNZE o B ARSI AR 0.1 mL, A%
s W TAEW S mL, FZEIR/K 4 2 6 mL, LIZE
187K 1 mL in A2 S 52 5 TAEW S mL %8 FI4)
W&, 52 ODsos o, BEAMCFREE AL 3 U ARTEARIEHT 2R
THAL A BT o TR 22 R N T PR AR 1 B i
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T L7 X B 22 A SO B s - S5 ik R
RA5(2009) 771, B 6 S HLIE 25 mLitE I T8940l
WM A 1 mg/mL B A PR 0.0.2.0.4 0.6,
0.8.1.0 mL F13,5- A HK B BRIAF 4 1.5 mL, K¢
B A R AR KV TOINAA S min, BCH S 37 BRI
AR E 2 =, 78K E 4 2 25 mL, :%
5] TE540 nm UK LS, 405l 2~
6 S WG, e mbriE 2k . B R &l 1 1F
W 2 mL A1 3, 5- Sk 4% 1.5 mL, 73 5110 45
AbFEAY G , AL BT A 3 IR AR AR E £ T
A BALANT JUT i PR 22 R PN D3 TR 5 2

TLAT L7 X B 22 N TN R 5 5 A 5] < B 6 57 L
F£25 mLiE IEbRS , 20 BN A 60 pg/mL 114 PN il ik
FRUEW 0.0.2.0.4.0.6.0.8.1.0 mL, 8% i) =5 L1
W3.0.2.8.2.6.2.4.2.2.2.0 mL,0.1% [ 2,4-—fil§
FOR A W 45 1 mL F1 1.5 mol/L %) NaOH ¥ WK 4%
5 mL, IR 215 /0 BI7E 540 nm P KT 02 WOGE , I
ol bn e Ze . BRI AR 1 mL, A
8% M =S LBRFW 2 mL . 0.1% ) 2, 4- —fil 3L 25 JiF
W1 mL, IR 5], &5 A 1.5 mol/L () NaOH

VS mL, T 540 nm P I OGAE , AR FE E
523U, KA v B B T AT 22 AR PN Y TR
AR o i
1.3 B

IR IR 1 SPSS 20.0 kAT B PR £ 7 2%
M, K Duncan FCHT &2 i 22 K 56 25 55 B 5 1
K FH OriginPro 9.0 1 {414 7 EIZR HIE

2 BER55H

2.1 HfKF ZEEFRIR MR S RN S IR R A S
iR~ AR AR PV B R 2 mg/mL B SRR
JE 1295 A R 300 A e ) g AR o) 3 4, JHE 96 h BT 1Y
IIPARRIRE]92.16% KA BIESHT15 218 )1 7 #E y=
0.49x+4.93 , F KL R EU R 77 0.9746, 11545 i ECso N
0.14 mg/mL.
2.2 AREEFIZERYERMEERE NI EEE
M VR A TR U007 R IE T X+ - 2 Bk
PRI T AL, 3 B 700 A B XT3 SRAR B )= o
P — 7 (R A I e JE v i A ) 1) 0 R AL
R, HEEC 4 0.07 mg/mL( 1)

R 1 96 h Bk -F 3 F i 77 ZEER 4 X 3 SRARS 8 A2 o TR B 4 1
Table 1 Inhibitory effects of three solvent extracts of fructus kochiae on Valsa mali at 96 h

%7 Solvent #3175 Toxicity equation ECs (mg/mL) HHIE R HL Correlation coefficient
A1k Petroleum ether y=1.04x+6.46 0.07 0.9846
FAJj Chloroform y=0.70x+5.75 0.14 0.9805
1E T n-butanol y=0.97x+6.29 0.10 0.9708

23 AHBERYERSOMNEEHE

TE A I B A W) 36 5 e AT J2 A 4y B A B Y
O AL o FFY, TS L7 X8 SRR T 425 T P00 il ]
Fic5R , 96 h I A E] 1 96.73% 5 it 73 LS IKZ , H:
VTR RN 52.82% ; HAR 7RI T 30 R T 200 1
R H I 1E 45.33% LAR , E B Al

e ~
SR\

2.4 S L7 XERME R E ST AR A R2 0T
241 MNEHLHEGYH

TE 400 15 AU ™ WSS A I, S50 HRZAR LE (&1
1-A) , 7E547 0.1 mg/mL i 53 L7 1Y) PDA 552 2 rh A=
11 3P SR T A0 A P 22 KA AN — | TR 22 22 kA W
T TR R 2R A SR 3 (K 1-B) o

El1 0.1 mg/mLifE 5y L7 X3 R (= R B E £ H S8 #0
Fig. 1 Effects of 0.1 mg/mL L7 on mycelial morphology of Valsa mali
A: AP L7Ab3; B: XFHE, A: L7 treatment; B: control.



366 i/ AN S 464

242 SEAZMOESTAE R HA

TE20°C AT, Bifi 25 A HELASF [ (g 388 0, ot B 24
VA FHL2H 5 ) P R R R, b P2 R R A
Mg v 0T R, ELBEE 300 L7 MRS K, Ab R4
T HL T 3R A S RO B Y o LT MR EE
6.25 pg/mL B, Zb P 5 975 W5 A4 FEL S35 15 R 7F 480 min
B R 11.24% , 253753 L7 W R 100 pg/mL B, 4 2
S5 VAV A L S R B I A 480 min I 26.41% (&]2)

—o— % CK
_ 25 pg/ml  —€— 50 pg/mL

—— 6.25 uyg/mL.  —v— 12.5 ug/mL
—— 100 pg/mL

[\®}
[}

124

B SR MIE Conductivity increase (%)

0 100 200 300 400 500
K FEAFIE] Time (min)
2 RERERS LT3 ER R G R R £
ik Svedinb A )
Fig. 2 Effects of L7 of different concentrations on cell

membrane permeability of Valsa mali

243 MRALZKATEREEOESTHYA

5 A FHLZEL 1) S LA TR R TR TR 22 P MR Y
2 B4y L7 W se ), H B 4 L7 e B 1 T
o T PR . X RRZA B 2 v s R S o
172.26 pg/g, Ui L7 WA 100 pg/mL I, F 22 7]
PR A RO AL B PR AR T 70.78% , (U
50.33 pg/g; Mo L7 WK 6.25 pg/mL B, B 22 1]
VPR 1 & i AR AR A RRZH AR T 5.02%,
163.61 pg/g(K2) . UEHINLS> L7 W] RESE A 14 22 ]
VAP B 00 B N, 2 B DR T 22 % 24 L B 114 235 4 s
B 22 AN N NS R 22 AR N el R
TR
244 XA LKENERBELSENH R

5T RRZE AR L, Ah FER 2 S SR AR 5 e T T 22 14
PRI SR B S 08/ A3 L7 R R R | i SR b
FrE AR, M4 L7 W R 100 pg/mL B, 38 J5RE
Er R MR B FRAK T 71.74%, 1N 4.89 pg/g,
T RRZHL A OB 25 5 R 17.15 pg/g (3R 2) .
245 MH LKA RRRSEN YR

Ah B R 22 A PN B R R e B o) LT VR
JEE BB RN L 244> L7 M R 100 pg/mL
TR 22 AR DN 1 TR B PR e ORI I AR T
78.68% , {X N 0.04 pg/g, X B8 40 A4 79 R R 5 & R
0.18 ng/g(#2).

R2 FRKRERS LTAERERNMEBEREELTSEER ERERAMBHSE

Table 2 Soluble protein, reducing sugar and pyruvic acid contents of Valsa mali mycelia treated by L7 of different concentrations

L7¥ % (pg/mL) nEPEERE (pg/g) B JEE (ug/g) NERER (ng/g)
L7 concentration Soluble protein Reducing sugar Pyruvic acid
0.00 172.26+4.55 a 17.15£0.74 a 0.18+0.005 a

6.25 163.61+6.17 a 15.63+1.16 a 0.16+£0.014 b

12.50 148.69+3.62 b 13.44+0.63 b 0.13+0.012 ¢
25.00 121.60+1.66 ¢ 10.42+1.09 ¢ 0.12+0.004 ¢
50.00 90.63+5.04 d 8.17+0.17 d 0.06+0.004 d
100.00 50.33+1.30 ¢ 4.89+0.52 ¢ 0.04+0.003 ¢

PR I bR 22 o IR 5 AN IR 7 BE 2R 28 Duncan FCHT & R 25 1K 30 /E P<0.05 7K F- 22 53 3% . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

3 i

HAT, BAFE T T ALY B X S R
95 TR A RIAE T o ATl £0 555 (2014) M 5E T 5 Fh
FEYIAT AT FER E SR AL BRI T
SS9 TR PP VE ], 10 mg/mL () 5 R )
AR I R ITE 75% LLF 3 25/ 04855 (2009) BF

FE T AR T A bR U %o S SRR e 9 o 1) 0
VR, $EEUIHE B 2 mg/mL s (R T 25k 949%
ECsoH 0.43 mg/mL ; AFFE 45 LW, 2 ik + &
PS8 JIC X 7 SRR e o T EL AT s A T S P
FHAE A e FE R 2 mg/mL B A 10 TR 2234 31 92.16%,
ECso 4 0.14 mg/mL. [F]RS 3 A 3 FfAS [ AR 1 1% 37 711
X} & BEFE U HEA T 26 BT 21 04 AR I 2R B, A i
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kAL EUH A I B 15 1 ik, ECso 4 0.07 mg/mL, il i
X Y Tk 2 B i — 2 53 B A B A I 43 L7 %S
R T 2 TR P I TS5 SR AR 2, 96 h I T Sk B T
96.73% . Jid 1k 3 N E LA B I 1 i 43 L7 XF
ST BT RS TR PR AR 25 4 S DT RE S

21 e S EL A A A R I AR R T RE
PRI 0 — o T 40 O 6 1% 30 3 1 X et 4
Ji A B RE F oG B, A AN 7 BN RN R AT
P El M IR 45 JC 1 A7 0 425 b 4 ) 40 L P 97 140 40 ok s
HH 2, 0 2 S SO L P 19 25 A B A G e Ik I
WHAT, P EE S S B AR IE T R,
ST RS B 2R 4 L7 b |, 40 A B 1
T ARIF L K H R 25 W0 B 3G N, v R
MR 2 S, UEBR IR 43 L7 $2 5 1 B AR 0 i ) 3 125
P, 3 AL S NS | R M R ) L A P
TIRg , Pl AR E AR K

AR A R R YR 2 —,
7T TR AR T P B e ) IE 5 7 R PR AR
IEE AR EERGbR . IS A 1 G 4
AR IER WS EH g2 — & L7
A PR S SR TR A TR RIS A P RO B 1 R
I, 3 sk — G 1) S PR A BB IR 43 L7 B2 1 4n it
I 11 300 35 1 B RR AS N  T IR R R T, T B
SR LTI T 8 A BT . RO R R A
(1) L= BRI 5, TR AT A DU %) ) SR P E T B
PRI AR RN . A0 FH R 23 L7 A B SR
S R R 22, PR DY SR ) 5 i Wl 3 T %, T
JENEEE R 1) AR A S BOR ST WE IS | B 2 P AR [H R
HER A I WAET . XS R B4 L7 Al i
TR 22 AR A TR R AR K 2 F
(RS ,2014) o 340, ATV MR RN SO A2 4
Ji PN E R R ) T 3K T R BRI AR
LR IO M AR A 5 i 4, 1 A M T A5
(HATHMEEE 20135 LIS FH 4, 2017) . PRBR A it
IR R E A R Y AN R R BRI i
SETENERAL N R I BRI R A R v, TN 2
R AEE HEMAEH . HB AR 4 L7 Ab 2R
Je A AR PN AT A R L TR R DS R R i AR Ak
KB, WA L7 % D A R A R MR 2 KT A Ak 2 AR
B, B 20 L7 W] REXT P BRI 1) i sl AR 0
P52, H LA 52 e DY A R A sl A3 1) MR
PR AN SCEEE A A, B RTINS RS

L5 LTk fE MUK T O BESR Y 43 B A5 2 1 Ui

S L7 WA, L DA 57 BRSSO JE A T o 2 1 B
LN NI g AR 1) 1) S iR e NI D ey ot
IIRERRE VR BIMIR s R 22 R A TR 1 B i
il B PRI R it O 15 sz BHL , T 22 A4 1K 32 8 W e A1
il o AEUR o3 L7 Bl 20 S 1 1 R i HAA LR,
Tor L7 J2 15 BRI PN R R ) s Qe AR
o3 L7 R BARZE U o 55— el , A5 A o Ttk —20
W,
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