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Degradation kinetics of three pyrethroid insecticides by strain
DG-S-01 in flowering Chinese cabbage and soil

CHEN Shao-hua, LI Ya-nan, LAI Kai-ping, HU Mei-ying", AN Guo-dong
(Key Laboratory of Natural Pesticide and Chemical Biology ,Ministry of Education ,Laboratory of Insect Toxicology,
South China Agricultural University ,Guangzhou 510642 , China)

Abstract: Degradation Kkinetics of beta-cypermethrin, lambda-cyhalothrin and fenvalerate by
Ochrobactrum sp. strain DG-S-01 in flowering Chinese cabbage ( Brassica campestris L. sp. ) and soil
were investigated by pot and field plot experiments. The results showed that strain DG-S-01 could
effectively degrade these pyrethroid residues in flowering Chinese cabbage and soil. The degradation
followed first-order kinetics and the half lives (¢,,,) shortened by 1.5 —53.2 h compared with control.
The results also indicated that the pyrethroid residues in flowering Chinese cabbage evidently decreased
as increase of treatment time. The residues of befa-cypermethrin and lambda-cyhalothrin in flowering
Chinese cabbage were below 0.5 mg/kg after 72 h from treatment. The residues of beta-cypermethrin
and lambda-cyhalothrin in soil also decreased as increase of treatment time ,and the residues were below

1 mg/kg after 72 h. But it’ s observed that the fenvalerate residues in soil increased first,then decreased
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with the extension of treatment time. The pyrethroid residues in flowering Chinese cabbage and soil
after treated with strain DG-S-01 were significantly lower than the control.

Key words : biodegradation ; Brassica campestris L. sp. ;soil ; pyrethroid insecticides ; residues

PR BB R AT T ZH TRM B3 5 A w0 iR B9 R % B & AT I8 Ochrobactrum
W RIS A B 5 e TR R Ba . B sp. DG-S-01, 1% B bk AU 1o 2 S0 U 44 6 | v 30
B SRR BRI F = OO T A PLBEAR 25, AR R L RO IR UG 48 TR A5 A 245 5 58 /3 1) o A s R
IS 2 7, 2 F IR i 1450 0 B R H A o ) 7 gy 3-8 AR 2R W Rt B T
REPEA R LR RAR TR LS (Bl TSR DRy, BB st &t . A
EAHANESF BRI HE (GAP) (IS Nz HRGE 2R A B X 28 22 0 4 398 b ok B 10 v 2 sl i 38
55 2 ARLUG M RIRR BUAG R A AT X AR TR L s R4 R UG 2 TR I sl A 5
(R L ARMERE SR AR T DB, PRI T 2 2 A 1 HEEEE
BRI G Y, CABIR RN, AR 2 HL !
A BN BRI T 1.1 RIa#wr#t
FiE PR EASUE S RN GER . a1 L1 BREM B TR Ochrobactrum sp. DG-
ERRE SR HL(FAO) Fitlt B A L HEL(WTO) SO (fijFR DG-S-01) FAEE A A 7 DL 2 g
XPZIER AT S I ER B 25 0 T A IR AR R T R K HE L 1 03 TS U oy B R
o BRI SEE  FAR S5 ok A Ou e PR 48T AR TR R A R B T BT
TR N TR AR, REAR S SRR Bl 112 fHRXH4 3K Brassica campestris L. sp.
B RO R 24 8 B T F AR, C U I AR E A BRSBTS R E PR R A A =N
72 R R AR R H /N A8 4 ~ 5 0, AR R AN

AR, B E AT X AW BE H e BT MR,
(bioremediation) T AR A, MU A WML 1.1.3 K13 KHERZ1(0~20 cm) L H
ISR = S AR 2R B TS e OSSOz B AR R RS R IS B, 5 3 a At F U
PO MKW R R A ER AR 2L BRAVEIRRZ . A B R LR 1.
T TSRS I A B AR T — MR S ER R 2 L

®1 Ml TEOBIEHER
Table 1 Selected physicochemical properties of test soil

st 3] , . - . LT BA pEy T Sk
SRR B BB DR me AR a G Rkl
Soil texture ) . Organic matter Total N/ Total P/ Water-holding
. R Clay*/ % Silt®/%  Sand*/% pH .
classification /(g/kg) (g/kg) (g/kg) capacity/ %
2133 + Laterite 8.7 73.1 18.2 5.8 10.5 0.7 0.9 38.3

FE: kiR < 2 pm;® A48 2 ~20 pm;© Hif% 20 ~2 000 wm,
Note ; *Soil particles with diameter of <2 pm;®Soil particles with diameter of 2 ~20 wm; “Soil particles with diameter of 20 ~2 000 pm.

L4 RAFmpE 4 5% @A RA N (beta- FRZAF]) s TDL-5000B GG & R 2 & B OHL( L%
cypermethrin) ZLill, 4 { I BLART AL TREGY A SRR ) 5 KQ-500M 75 3% 1 BEAX (AR ZER}
PR 52. 5% 1o S # IR US4 B (lambda-cyhalothrin) - Bl i 52 4 A FR 2 7] ) ; LABORTA4001 Jiig 5% 7%
FLi, W D R DAL T A R ] 520% UK AgME - & {X (Heidolph, £ [ ) ; Agilent 6890N “{ A (435X
(fenvalerate) FLill, W A BT IR EARMA R A, (Agilent, R[H) .

94. 8% AU F AT ER AR UE LA 91. 2% FURAG R AR 1.2 RIEAE

st AR ILBLA KA TR A BRA F$EME;95% 1.2.1 RGWRBA A A e E M 27k il
1o A RS BRARHE iy, LR AR A T R 3 Pl 2GR ofi il DAY D I ) A 4 38 73301 O 1,10
AL HAGR o = A Al 1100 mg/L f9bREE, 2582, 5 mL 73500 25 g 2

HR-250A AL 55 040 (N AR AL A IRy DI RDRE AT S Sie 28 70 25 g JCT5 B iy 3 v ()
Fl) ; SHZ-82A U E IR IR G (B IZ T s RANAA 3 MREGESEEE M L3 rh 2R B2 73 510 0. 1.1 F
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10 mg/kg) . BALIE R 3 Wk, LUINAE & 15 K i Ak
T Ay %o} R

5% B A 2 BRI S: B Sk T i (R A
ik, FAEE 25 ¢ HEELE T 250 mL HIE =S
o A3l I A PR R i g 45 25 mL, 150 r/min 4R
EEHCL b, §E 2 A B ETE W S mL ik R
FR/EE (500 mg,6 mL) , H] 60 mL Ayt 3 Uitk
/IR, g T A5 8 ROICAE F 250 mL (B Be i,
50 C P R, A e e s %25 mL, &
0.45 um LB U8 f5 , AR o ik Al
1.2.2 SMHe#nll &t SEImyE™ ,H=
At . HP-1701 418 4354 (30 m x 0. 32 mm
x0.25 pwm) ,FEAE FEJE 250 °C, K 01#% (ECD) i
J¥ 320 C, MR HFET THE: P1IR 160 C, f+F
5 min; P4 10 C/min FJ& % 200 T, {43 1 min; H
L1 10 C/min F}iE & 280 C,{#4F 25 min, #HSH
AR LI =99.999% |, ik 3 mL/min, A4 37 ik
Fe RN 1 L,
1.2.3 FARa4#FiR%E IR 2009 4F 10 H ,
KRRV ZmRE, BHRE 260 CLL, L4 ~50t
ISR £ (A i 2 v AR Wit AT T 4R 24) Ry A
Y, AR 3 A EAE I DA SR i K Ab 3R
X HE WSt 3 b4 24 A7) s AR R S ) A
R BE B Bt FH v 280 ST A T e 28 S B T
FEURAG R4 ) A 450 750 F1 600 mL, X 7K Hi
BEJE Wi . AR AR, 3 e 24 78 i S 2R SR
LA bR A 5 7.7 12 d, Fe 2 IR
H3~4 W, AR B 1 IR, R TR AT g
REARR D A IR B A5 X T A 245 119 5% i), A4 3 56 7 Mo
2 1 d Ji B R i TR Bk DG-S-01 , W5 1 5t B bk
5mL (1.0 x 10° CFU/mL) ., 43 #7EHE 5 0.12,
24 36 48 .60 F172 h #2 5 Sy RAESE A+ SFE i
F AT, BT -20 CIURMAE, # 1.2.1 57
A TR BRI , A 5 R R A 258 BA
1.2.4 KHE/PNKKE T 2009 410 HFELHER
W RFFE ARG AT, R Z =0 E, B E
26 CLitio Lh4a ~5 M 28 bk, 54>
AbHE 3 AN E/INX 3 AR RE/NX BEAS /N X T AR
H1.5mx1.5 m,/NX[E]fE 0.5 m x0.5 m, ZbHEF0
X RE/NDCARTHES W24 5 | W5 i ) 3 P9 2
5 RIS HRITC R, A R R JERL . SRAERTR]
KT A B s kIRl 1.2.3 75,
1.2.5 #t4E4 # ) DPS7. 05 (Data Processing
System Version 7. 05) Ge i+ F i 47 25 55 W 2 PE 4

Bro B A% 2l 3 27 o3 B R 1 — 2B Ak 2l g “7 A
B2 e Zey xe H e, 1 BEAIR 2R
it (mg/kg) ,co ARAIIPIIRIE (mg/ke) , &k HRE
R ) o HE (1) AR 25 R 2 2 1)
1,/ h,

t,,, = In2/k (1)

2 HBREHH

2.1 3 RARESRNSHEBIENELER
T e A A TR UG 3 TR Y A AR 4
AR I A I TR T A SR AR 1 O B B )
235124 30.279 F130. 697 min, bR TR Y =
7.0x10’X +5.0 x10° , JeiE ZH R =0.999 9, J5#
PRI SRR O B BsF 1] 53 1) A 34. 345 1 35. 730 min,
FRUERMZE HFE R Y =9.0 x 10'X +6.0 x 107, R* =
0.998 0, o RS BUE BRWALA — NI, BB R
B RRE LR B I E] 2 23. 726 min, bRifE i 45 R
RY=9.0x10"X-6.0x10°,R* = 0.999 9, #J i,
A2l ) Y v B g JHOG iy Y g e AR A I 2 R O
P, R Ty T E .
2.2 FEEMAEEG 3 FARARFME YR
ME LS A (K 2) W AR E D, MK R
0.1.1 F1 10 mg/kg Hf,3 FAe 24 (1 34 [l e R 7E
82.8% ~88.5% [8], H.Fifi#& ¥ 0 7K - i 3 i 12
15 5 AR, A g v B S [l W 3R 7E 85. 6% ~92. 1%
ZIl. R A AR B TR ER Y
2.3 EFNEHRREER
231 XEFRIMRANKRGHEMDI HF EN
AR IR 25 AL (3 3) R W, Wit B A i Ak DG-S-01
Jo AT 3 i 24 1 ik R i A I A Ak B ] 1Y)
KM T R Horp s SO U TR T B b, 78
DG-S-01 4bFE 36 h J5 H5% B /N T 1 mg/kg AYK
s YR R U 461, DG-S-01 4b3E 72 h f5H:
BB /N T 0.5 mg/kg 1Y 7K 5 {H SIS TR 8 40 B
72 h Y5 B4 R 0.9 mg/ke, 5 T 0.5 mg/kg; X}
WESREE D 3 Plofe 2411 5% B8 12 B Sl = T o it 2R A T A
HIALEE, 5B DG-S-01 A] fRseEerh 3 T2 RA .
K —8h F12# A XF 0,12 24 36 .48 .60 Al
72 h A 25 5% R i (¢) ARl (1) FEATHLE 4551 0L
Fe 4, MHTTH, DG-S-01 X} 3 Flife 245 R as & —
W1 R E 0.948 1 ~0.965 0 2 [a], @it
THEAGH IR DR X S A vh 3 e 245 1 B A
A4 30.3 31,8 F140. 1 h, HuXt B8 7 51 46 6
T 53.2.39.8 f123.2 h, FEfsh F12p oMk — A
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F2 FEMTED 3 FAZGRTMEIY R
Table 2 Recovery of three insecticides from flowering Chinese cabbage and soil

S o Rl R A iR SRR DT
B {T‘f]ﬂ{iﬁﬁ beta-cypermethrin lambda-cyhalothrin fenvalerate
Samples F OI:IE;QZW R b FMOR MR RRR AR
Recovery®/ % RSD/ % Recovery®/ % RSD/ % Recovery®/ % RSD/ %

£ 0.1 84.6+2.3 1.5 83.5+0.7 0.4 82.8+2.6 2.0
Flowing Chinese 1 86.6 +3.1 2.0 85.0+1.6 1.2 83.6+2.1 1.4
cabbage 10 87.3+2.0 1.3 88.5+1.5 1.1 86.3+3.3 2.7
+ 4 0.1 86.3 +3.8 2.6 85.6+3.5 2.3 87.5+3.3 2.2
Soil 1 88.2 +4.5 3.0 87.2 +4.4 2.6 89.4+2.9 2.0
10 90.3 £5.5 3.6 91.5+4.3 2.6 92.1+2.4 1.7

VB FA R 3 K S AP (X = bREE SD) .
Note:* The data in the table are the mean of 3 replicates with standard deviation.
#®3 EBEE DG-S-1 EERNZFHFKXA/PMXIRIEH T 3 FARAEEN HENHE
Table 3 Degradation kinetics of three insecticides by strain DG-S-01 in pot and field plot experiments

4% B3 & Residues/ (mg/kg)

b 3 PN : ) S Qe

Treatment Experiments 3¢ 2% Flowering Chinese cabbage + 3% Soil
Oh 12h 24h 36h 48h 60h 72h Oh 12h 24h 36h 48h 60h 72h
RS S s % Pot 2.4 23 2.1 1.9 1.7 1.5 1.2 3.6 3.2 2.9 26 24 1.9 1.2
beta-cypermethrin K H Field plot 2.0 1.9 1.7 1.5 1.2 1.0 09 32 30 25 1.9 1.4 1.2 1.0
B R E A TS 3k Pot 1.9 1.8 1.6 1.5 1.2 1.1 0.8 2.4 22 1.9 1.5 1.2 1.1 0.9
lambda-cyhalothrin KM Field plot 1.8 1.6 1.5 1.2 1.0 0.9 0.8 2.1 20 1.7 1.4 1.1 0.9 0.7
DR 53k Pot 2.9 2.8 2.5 23 20 1.6 1.1 4.2 4.8 43 3.1 2.1 1.9 1.7
fenvalerate KM Field plot 2.8 2.6 2.3 1.9 1.5 1.2 1.1 3.4 3.8 33 25 1.5 1.2 1.1
A E SR + DG-S01 53k Pot 2.1 2.0 1.5 0.9 0.7 0.5 0.4 3.4 3.0 2.5 1.6 0.9 0.7 0.6
( beta-cypermethrin) + DG-S-01 K[ Field plot 2.1 1.6 1.3 0.9 0.7 0.6 0.5 3.1 29 25 1.9 1.2 0.9 0.5
ERE R E 49l + DG-S-01 #k Pot 1.7 1.6 1.2 0.9 0.6 0.5 0.4 25 2.1 1.7 1.1 0.9 0.7 0.5
(lambda-cyhalothrin) + DG-S-01 KM Field plot 1.8 1.7 1.5 1.1 0.9 0.4 0.3 1.9 1.7 1.3 0.8 0.6 0.5 0.4
Uk AETE + DG-S-01 #Fk Pot 2.8 2.6 2.1 1.6 1.1 1.0 0.9 3.9 4.1 3.7 3.1 26 1.9 1.4
fenvalerate + DG-S-01 K H Field plot 2.9 2.7 1.6 1.4 1.2 1.1 1.0 3.4 3.7 3 2.4 1.6 1.1 0.9

T 2P EEE N 3 IE R MY TF(E ., Note:The data in the table are the mean of 3 replicates.

x4 BERRE DG-S-1 EERNAHMAKH/NRIRGE P33 HRANERINESH

Table 4 Kinetic parameters of three insecticides by strain DG-S-01 in pot and field plot experiments

4 . 2 Flowering Chinese cabbage 43¢ Soil
i 1A
Treatments Experiments ijjj;éji& k/h~' t,,/h R? Zj]j]?ﬁjiﬁ kh™' t,/h R?
Kinetic equation Kinetic equation
Bk R A 4% Pot ¢, =2.450 6e *9%83 00083 83.5 0.9699 ¢, =3.7709e 1% . 0116 59.5 0.9717
beta-cypermethrin K H Field plot ¢, =2.155 1e 7% 0.0112 61.9 0.9789 ¢, =3.4380e7 %% 0.0169 49.8 0.965 1
EA R A AT Ak Pot ¢, =1.9431e7 %7 0.0097 71.6 0.9536 c,=2.4465e "% 00134 51.6 0.9833
lambda-cyhalothrin K H Field plot ¢, =2.056 3¢ ~%%2% 0.0125 55.4 0.9674 ¢,=2.1957¢ %% 0.0137 50.6 0.9595
EUR R #Fk Pot ¢, =3.078 4¢ %019 0. 0109 63.3 0.9800 «c,=4.9479e "% 0.0139 49.7 0.839 1
fenvalerate K H Field plot ¢, =3.000 5¢ %% 0,014 6 47.5 0.9593 ¢, =3.9513e7%%%% 0.0156 44.3 0.8267
EAUAE 4TS + DG-S-01 ##% Pot €, =2.243 0e 2% 0.0229 30.3 0.9481 ¢, =3.6753e 88 (.0238 29.1 0.9418
beta-cypermethrin + DG-S-01 & Field plot ¢, =1.920 4 ~%°7 0.0197 35.2 0.9761 «¢,=3.3383e %% 0.0258 26.9 0.9158
ERk AR 4TS + DG-S01 454k Pot c,=1.8224e %9218 0.0218 31.8 0.9607 ¢, =2.559 6e %25 (.0225 30.8 0.9809
lambda-cyhalothrin + DG-S-01 [ Field Plot ¢, =1.596 0e =81 0,018 1 38.3 0.9882 ¢, =1.994 3" (0233 28.7 0.9729
EUN AT + DG-S-1 ZAk Pot  ¢,=2.9855e %% 0.0173 40.1 0.9650 c,=4.4080e "% 0.0148 46.8 0.8677
fenvalerate + DG-S-1 < H Field plot ¢, =2.562 1e 7%%°% 0.0190 36.3 0.9308 ¢, =3.9722e7%%%% (.0162 42.8 0.844 4

T R PR 3 IWE R WP IME s ¢, I ACZFR B A (me/kg) 51 AR IEL (B)

Note : Each figure in the table represents the mean of 3 replicates. ¢, ,residual concentration of pyrethroids (mg/kg) ;¢,degradation period (h).
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BIZ R R REA U R BRSR 2 vh 3 PR 255% FE
2.3.2 IEFIMRAWARGEMEIIFE BN
ARG LS T (2 3) M, 50 EAH HL | B A o Ak 2
v 3 FhAC G5 B R T R . X R R Ab B
2 R U A TR R e S A TR 11 5% B8 R 3 B st
T 74 0B 4 T AR, 1T 50132, 2 i ) 22 B 2% 1 THJ5 T B
P E X T R FIZ A R R P i 8
Mgl R B 72 h g, Xt HE 3 ok 24 i %
B4R 1.2.0.9 Fi 1.7 mg/kg, ffi Wi DG-S-01
AhER 3 B 25 5k B E 4 5k 0.6.0. 5 FI
1.4 mg/kg, UtH DG-S-01 [AlFE ] it 1 3 Fif
KRG . B RS & —Hsh S R
F£0.867 7 ~0.980 9 Z[a], 1, 75l Lk XF R4 0 T
30.4.20.8 f12.9 h(F4),
2.4 KHMPMXREER
241 XEFIMRKAWBRGRMESI S E PKX
RILER (K 3) KW, A 3 Pk 2519 5% 4 1 1Y
B b B IsF ) (9 4E KT R IR, #E DG-S-01 4b 2R
36 hj5, R28 b E U w4 Rk B & 0.9 mg/kg,
KT 1 mg/kg (KK 4B 60 h J5, w5 2 S I w2
kg% B &k 0.4 mg/kg, filKT 0.5 mg/kg 17K 4b
72 h 5, UL ER AR R RN 1.0 mg/ke, BT
0.5 mg/kg M7KT-o XFRESEEE R 3 R 2 5% B8
B 8 7e F Iife FA A B Rk A0 B, 5B DG-S-01 TT il
PREEZE T 3 Bl 24 1 R o

[F)FE , DG-S-01 X e AUl U T e A3 U R 2
Pl R G 4 TR 104 W it 45 A — G B 1 2 AR R? A
0.930 8 ~0.988 2 ], 1,5 %k 35.2.38.3 fi
36.3 h, HLXHHB AN 34558 T 26.7 .16.2 Fil 11.2 h( 3
4) o HHEARRE SR L, DG-S-01 X} K H 5% £
3 T 24 11 L BRASCRARAIS , B A1 R I RE K, 3 ] 7B
ST DG-S-01 32 3| — 5 B4 10 F2 i T 8L
242 LEFIHRAWBGEMESHF AR
ZERL(F3) R, 78+ HE R it 3 Fp Ak 25 1 DG-S-
01 kb3 e 245 (1 5% B3 ot Bl IsF ) A b 1 B 34 5
AR R B, A 72 hJE xR 3 R 2h
(5% B4 5 43 3k 1..0.,0.7 A1 1.1 mg/kg, ifi M jifi
DG-S-01 4bFrf 3 Fofe 245 1 5% B 14591 0 0.5 .0. 4
0.9 mg/kg, 73 FFET 0.5.0.3 F10.2 mg/kg,
FBRACR S E N AR 4 A B, M AR
e —Yoh J12 4 R® 1 0.844 4 ~0.972 9 2
(B, 1,350 26. 9 28.7 42. 8 h, HXT B8 43l 45 4
T22.921.9.1.5h (F£4), 5aK050655%H
Ll , 3 g 24 7 K HH - 58 mb %) o figt e 30 300 0 391 4

T73.0.2.1.4.0 h3Cnl g T [ A RIREE 5
HBEE D AR P2 R

3 #ig5itit

N3 R A TR AR 24 70 i S v ) e e e o D03
H93 ~7 d, e BRI 3 B IR T P
AT AT RE S BERK E T FE B R A T 2
2GR HATRNE e Wl ARMETE A AR 551
TR R AEAR T b Y O L A T v AR R
PRI AT 221 o (ol 0 R A 2 0L 5k o 2 T 2
PGS B R0 . BRI e 2y
ok otk o O I T2 AR v E TR RR Y 07 1B 708 e I
LR 7 T A IR AR A R A B A
2595 Jeit S M H IS . Yu SN 323 g
AT T — bk T C W A TR RS BT Verticillium: sp.
DSP, F H b 3 A7 8 58 005 YL /N S L A5 0S5 R
B G T d 5 AR ER R AT A i
K5k B4 B4 (MRL) 457 ; Cycon %522 A 4 e 43
AT 3 MR R BE KR W AL Y R Serratia
liquefaciens V> 55 ¥ Serratia marcecens F11i5% B g
W Pseudomonas sp. ,14 d I} 3 BRFFMFXT 50 mg/L
RO R ) [R5k 80% ~ 92% |, HL it i B AT &
— B SRR

FE RN/ INX IR 0 235 S F4 SR B 4 iff 1R bk DG-S-
O1 WA 202 R - 3 S 2 v i SR WU TR s AU
TE AR PN EU A R AR B . SV F, DG-S-01
XFR SR 22 v 3 A 24 1) R BR AU 2 L 2 AR 00 2
AR AR , B A 3 IRE |, 3T BB T IZ AR AE H
SR 2 BINRLEE G RE A IR AR R 2 ) 5 T AE 1 4
#1,DG-S-01 X RS o 3 FhA 25 1 L BRFCR H
= IR R = , B AP 4, TR = Pl T
AR BE 55 A Hb Gl 2E W A PR 7, P [R] A A 4
SR T o Y R A bR K ZE T
Bacillus licheniformis qws X1R 2 H 32 5K S BE 1Y
[ = SN N 0] T I S o S T
a8 DA - 458 rp 43 B8 R AR Y TR MR S e 2 2F A AT TR
Paenibacillus alginolyticus T1 %} 1 3 fb &5 28 g 7Y
ok ik 2l AR 2 ) I v T X i S R RO T AR S Th
O3S AR A5 1Y R bR B R MR AT I Corynebacterium
vitarumen Y3 X3 % B 1) G5 A8 TR 1) R A 8020
BT - e RO TR . AR A R S5
FEAR B, BRI W B A 25 52 B 7 B PR o
AN LR L IR B S (TR L pHL IS ik 2 0 - 43¢
SERGAF) WS A, R GCAE ) R A sl AR W e Ak A 2 B
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BIARZTS PABE M e TR 2%, 0
A= R gk PR R 7 il TP ) 5 P AR 238 ATV 22 [
AT — T LA« Ao 07628 A TR A 14 S B 17
BOR S H % 2R MF T AR AR ORI, iy 7 2R
IO Y P DA A T R T A 52 0 A 245 19 2428, LA K A
fTFEHE’c{mE\pH Ol MR S5 A1 B A58 IR 380k o fifp 1 Pk
FRISE IR , AR A1 e i 1 e 14 2 Ak A8 TR AL

Sk
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