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Photodegradation of Three Abamectin Liquid Formulations

LIU Wei—guo, ZHU Xin—yan, YIN Ming-ming, CHEN Fu-liang

(Institute of Plant Protection, CAAS, Key Laboratory of Integrated Pest Management in Crop, Ministry of Agriculture, PRC, Beijing 100193,

China)

Abstract: Photodegradation of abamectin B;, EC, EW and ME on thin films under solar irradiation system with different concentrations, water
hardness, pH and coexistent ions was studied by using HPLC. The results showed that: Photodegradation of the three abamectin liquid formu-—
lations increased with solar irradiation time. In the experimental range of initial concentration, the photodegradation of abamectin followed the
first order reaction kinetic and was negatively correlated with the initial concentration. The photodegradation rate was emulsifiable concen—

trate (EC ) >emulsion in water(EW )>microemulsion(ME ) in different concentration, pH or coexistent ions. In the test concentration 800 mg*

L of abamectin, the half-time period of liquid formulations: ME was 6.29 h, EW was 4.39 h, and EC was 3.28 h. There was a great influence
on photodegradation of pH but almost no influence of coexistent ions.There was a different effect of the concentration of Ca®* and Mg** in water
that with the concentration of Ca** and Mg** increased, the half—time period of ME was decreased while the half-time period of EC and EW
was slightly increased, which the half-time period of ME: distilled water was 5.33 h, hardness water of 342 mg+L™" was 3.23 h, and hardness
water of 684 mg+L™ was 2.74 h. The half -life was MESEW>EC in distilled water while EW>ME ~EC in 684 mg-L™ of hardness water. It
was visible that the photodegradation rate of ME and EW was slower than that of EC, and using ME and EW could prolong the validity of
abamectin and could promote the application of abamectin in field.
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Fi] 4 7 2 ( Abamectin ) 2 fy + 3245 55 i (Strepto-
myces avermitilis ) REEF=AE T 7S TT RPN ERRIL A
Yy, % Hy i 2R AT AR SRR B BT B AR KT
PR BB AT A TE K A3 5 DA B S B 7R
K AEVRGELRIR TGP EZEFE, H 4
R 1A IR AR 25 T 3 TR B2 WG A A R
TEAMER . 38 2011 4F 12 A 26 HEE1H, AR 4E
WEANA B AT BIE R BFE 1210 1 O
AR AR ERF RS, PFEEMARE 2
R AR R ), o B0 P 26 4~ 5]
508 1~ JIRHI 676 1~ KRELIEEREH, 4R
SHMCRR T 5 TREfE , TAE KPS EHa S T 4R =
e R E - BEERE E A — Ml 12~21 W98
RS B R AR, HE AR 4~6 h, [FET
MacConnell B— 5845 SRR, BTLE R 2R B9 —FP A
WCEFERITER PG T 922080 12 b0 =] X By
YR F LR T RE TAE, nsk TAES X 3 S5 ORF
53T P4ER R TE R FHYC SRS T bl

A2 AL A UG R 2 R BRI SR 4 R, 3 2
Bl (4 36 7K B R T 43 RE S TE B g R s R A1
88 BT 5 BB RB 6 7 MR BON SR K
I, FIMRERIBR L AAERESIEAMHE, H
WA R B Z [ e R R A T 257 MHETE
T, LR FK LA KBS T AV H, T8 TR
iR IRESH I b SE= SERZN ST VI ORI S /aET S i 5]
HER S, (BN FLERE BB M R DL RIE
R TEGATEMPTLERE R 3 Pl A5 2 (iR, 7+
RHEA AR AR R A S A A R RO gk
XTBTAETR 2R 3 PRI B TR oY

1 #BE57FE

1.1 B2 R iR

95.5% P 4t B & B #5kE ( B Dr. Ehrenseorfer
Company $24it ) , 2% BT 4E P& 2 By, 7K L 2% B 4 B
& By, FLIMA 2%PT 4B R B, SFLA (B R Rl
BErE AR BT B ), B B . Z i (Fisher Company )4 £4,
4l , ZE K (R EFHOK , pH6.85 ), K — F R A7 |
KA B R IR Eh R A TR R ER A
A MEACEEY R ot
12 MBS EiEEy

Waters1525 ZYE80RAH G154 (B 2487 A 4e4H
Kl 3%  Waters 23] ), AA-200 E 5 43 2 —HFRF
(Denver {{#8/2 7] ), QKS00DE FU A5 1 v v ae (R 1L

ABFE IS A F] ), TES-1335 B R BB A (et
BT Tl B FRZA 7] ), UV-1800 B £ 45M o e e E
it (BHEAH ), BArJ Star pH 31 (Thermo Electron
Company ),

1.3 238 7K B B a R B

ZEMRK W B Hh E R K=, pH6.85,

R 7K B L 1 7 %2 BB GB/T 1603—200111; &
BOKRALES 30.4 g A7 45 K RYRALEE 139 ¢, T
1000 mL {2 B HZEBK ISt B 220 E 15
34 200 mg- L™ B, FEAHZRIB K 20 IEEH] 342 mg- L™
#1684 mg- L fif /K .

pH 2% M ¥ ¥ B9 BE ) 2 %5 SCHK[10](US EPA,
1998): FHZEMIKELH] 0.1 mol - L7 26 — F IR A 0.1
mol - L7 A ALA7.0.1 mol - L B8 — S 47.0.025 mol -
L7 BiEb A1 0.1 mol - L™ ERERIS WK, AJEIZB TR L
Bl 3 FPZE AR . pH=5.0:250 mL 0.1 mol - L X
HIR EFVE W +113 mL 0.1 mol - L™ S AL PAE W , 5F
EAZE 500 mL;pH=7.0:500 mL 0.1 mol - L BER —
PRYAW+291 mL 0.1 mol - L™ EAMINEM, FEERZE
1000 mL;pH=9.0:250 mL 0.025 mol - L Hi#> 75 ¥ +23
mL 0.1 mol - L™ RV , FHE AR Z 500 mL, F pH it
WE L3R G% vhi e, pH {E5351 9 5.01.7.00.8.99,

SR T (MR PR &R L e B
REE X AR 24 Y PRI AT O A0 45 e 55 7 A T S M Y
BT ECH B It AR Z #K
rhILE YA 4R B a0 Fe* il Cu™ | FEFH BT 1N g AL AR
(HOHA)FI'E R (SRFA) BRI E RS AR W
FHRRER I RS AR ER b9 KBS -4 CIFI Brd§, A3l
B LA NOSFI CIoER, BFF0K FhALFE Bl 7%
BT 44 P 2 E AR A R . FRE— &€ JiT & i NaNO; Al
NaCl, FIZ&ME/K 73 Bl AL 10 mg- L™ F1 50 mg- L™ 9
NaNO; #1 NaCl ¥ o
L4 #RinE$ i

R ZG7E H AU 5 RER LU A7 T 1%
SRR , PIHA SCRR I A 25 R0, TR MG
HERRRBI 1.5.10 mg- L7 PT4ER R B, S AWK 1 mL
THEZ 9 om RFEFRILA, JRIE AL R, 57 BITARE =
HEHRELRA 120, FFER THENELERE B
—EPT4ER R, HUKEDHIH 1.57x107,7.86x
10°,1.57x10™* mgcm R Z5 B A B i 2 i =1:1(V/V )
FREW 9 mL 43 3 IR EIK 3 mL IR G B Ef5 F 3)
10 mL &5, AR BE 2 =1:1(V/V ) B BES
10 min J5H 0.45 wm S8R U8 , #£47 HPLC 2347
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o, R EIER, A EER 3 IR,
1.5 SMEEW AR

FATI 53 2 — R UERRFRI— € T & 1) 2%B 4E 1
£ B KFLA . LA AIFLH T 50 mL AR T,
EREBAUKRRES, ABBRRHER 1 mL IR T
HZR 9 em WEEFRILP, SRIBEHBITI D REREFR
MR, R T AR RS, KEFR KPR EE
FAMK G T BESS (JE X N 39.97, - & 4 F4H7K
VEHUTA , PR T =5 B 6 m, SRR ESh 11.2~99.8 kix),
JERABFE] A 2011 487 HZE 9 A 9:00 3] 17:00, 737
FHHE 0.5.1.2.4.6.8 h BUkE, A B 2 iE=1:1(V/
V)BIERAR I SER, JTEF 1.4, FRfad 045 wm I8
R, BRI HPLC 2347, B4 3 2 IRE A, [R])
BOLALFRFIRE AL 3

FI4ERR 3 R B At g il . 43 pH
9 5.7.9 WGP RCR PR TR 2R 3 ol 300 C el ok B2 Ry
200 mg- L™, H 1R T #EEORFE, 733 T 0.6.12.18 .24 h
BRE, FARBRBMAEER 1 mL AR E 10 mL A&
R CE=11(VIV) R E S, 87 10 min
J& 3 0.45 pm SRR, HIEHEREHEAT HPLC 23177,
L6 ®il7iE

ik Kk 245 nm, Agilent TC-C18 {4,
£ (250 mmx4.6 mm,5 pm), DL EE: 2 7k =42.5:
42.5:15(V/IV ) RN shHE, i 1 mL-min™, & 20
pL; AR 24 °Co EMAMAT , FI4ER R B.. (IR B BT
[@] 24 7.8 min,
17 it AESHEAR

REPCARZ BT R0, JEEE—
K SR, HEAXWT .

C,=Cype™

11p=In2/k=0.693/k

S [ s BRE_ > SrE=N

ey BTSSR 100,
P C ol o IR ZDEAR BRAT IR BB TRAF R Co
AR AR N AR R TR B BGE AG B 5 kAR AR
HREEG L .

FHREAEGE T 73H 75 ISR [12]

2 ERE5H51

21 AEBEERERE

M 1A 1 AT, BTAERT R B, BSHIHRE
1.5.10 mg- L, S ERA 95.36%~98.46% , K
XHPRHENRZE A 0.60%~1.12% , R XI5 i B BER )

R 1 FEFERFEREF LR RRMEL R

Table 1 Recovery of abamectin in petri dishes

ININHEE Spiked/ R Recovery/ AR IR UE R 2=
mg-L? %(n=3) RSD/%
1 95.36 1.12
5 98.11 0.68
10 98.46 0.60
5 000 0001

y=44 770x+10 966
R*=1

4000 000}
< 3,000 000
1=
% 5 000 000}

1000 000f

0

0 50 100
e /mg - L
B 1 F4EERRE R ERE L
Figure 1 HPLC standard line of abamectin

HEFEFEEE ., LAMREERREE, AREC
E=1:1(V/V )B4l 0.99.4.96.9.93.24.82.49.63.99.26
mg L7 3t 6 MR, WA R RIERR(y) S
W (o) KOS AE [ H J5 #2 0 y=44 T70x+10 966 (R*=
1), VLBAPT4E B & By, 7F 0.99~99.26 mg- L™ HFREUk BF
TEARIFNEELXRR,
22 HRREXERR 3 FF 2R M

SEERHEEE R BHSE A EIR , — 05 T W T H | 52 B
NEF 55— 5 TR Lo R S MR AR = R KT T XAk
PRI PR (FBUR 24 A o 2R 1 2 T %
FIVER) , T 7E BT R B8 H S kAR A

2 2 BRI 2SR B A BT 4 B R FL v K LR AN
MEAFBOERS 128 W3R 2 HATLIE W, P4k
PR 3 PR A 4 ) 78 18 /K B2 il 24 200,400,800
mg- L7 B}, HIGARPE AR FL > K FLA > TFL
1, 3F HAFLA = B m K 2L = 1

X TR — 5B, BE A TR B B3, Sef e B e
£, H 3 FhI B AR A e SRR — 30, W RER R A vk B
T, RETEAH RN B B0 2, 58 T X5k
BB FRYTE S, [RIAS Fl T Pl 2 1 R Y6 I N A &2 24
P, R oA B 2 RIS, AT TRT S B4k
WERERBERZESET, 4R Z AR E S, g
[) 7= 0 i A A K, W A9 B S R, i B
BTAE TR 2R o T T 2 M ERERR /D, R A AR ML D3
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Table 2 Photodegradation of three abamectin liquid formulations in different concentration

St IR

FIRUA Y i ¥ B /mg - L WL FEH/M
C.,=Ce™ R?

LI 200 €,=0.000 202¢°%'* 0977 1 03212 21575
400 €,=0.000 407¢°26" 0.985 7 0.256 7 2.699 6

800 €,=0.000 805¢°21> 0.998 0 0.211 2 3.281 2

P&kl 200 €,=0.000 20122 0.983 4 02326 2979 4
400 €,=0.000 40312 0.952 6 0.182 1 3.805 6

800 €,=0.000 801" 0.976 8 0.157 7 4394 4

ELA 200 €,=0.000 20155 0.995 9 0.155 1 4.468 1
400 €,=0.000 401> 0.991 4 0.129 7 5343 1

800 €,=0.000 796e1°" 0.982 5 0.110 1 6.294 3

L RIERTEI R 2011 45 7 A 26 H,HE,9:00 FIOEEE R 72 kix, 1430 IAFIH A K 99.8 kix, 17:00 555, J58 N 42.1 kix,

A SRS
2.3 KRB XY PTLER R 3 MR SERRRI R

2 3 2 AN IR vk BERE 7K 7359 5 o] 24 T 2R L
KL AL BL R A 200 mg - L 956 3 115
SR M3 FATRIE H, FZE K BRI
REW/ NI AL >7K FLAI> 2L , A 342 mg-kg™
REF 7K Bl 9~ 10 S K L300 > ScEL R > 2L, T 684
mg kg BEKECHIN, I8 A K FLHI> LR ~ 7L
T, BB 7K 5 A 38 K, LI K LRI~ S S s A 3
RAEABA ., AL A9~E 2 BB/ N T RERRIK
TR ) — 2 4 8 B T4 Ca2 il M4 AT LASE Wi e BE
R SET, SRS REBX 2SR A EAEH,
DRI %ok 2455 R e Al S AT 6 AN R B AR R
2.4 pH EXFT4ER R 3 MAIRSERERIR N
2.4.1 3 PGAIZYAE pH Zeopifi P A A etk

ME 2 AR, FI4EREER 3 FiR 27 3 Fk pH
MR ER T LA —EFEAR UG, ScrLon A K 2L

R FaE, T HSRKMAR) pH A 6~8, MM AT LA
R, SERTRINTE H AR KR HR B4 B R A — e K, 12
S} Hove FE R AR AN B3

- pHS e FLal pH7

—A-FLl pH9 O~ 7KELF] pHS
0.2301 - 7KFLF] pH7 ¢ 7K 23] pHI
0.220} - FLH pHS —— 3L pHT

& /mg-mL?

0 5 10 15 20 25

A} E]/h
B2 FHEEER 3 MARERRE pH ZhEhHEEFREN
Figure 2 The stability of abamectin three liquid formulations in

different buffer solutions
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Table 3 Photodegradation of abamectin three liquid formulations in different concentration of hardness in water

s F1#Fh R o
ikl K vy e TR E /N A3/
1 =0

.k ZEMK €,=0.000 205¢° ¥ 0.968 2 0279 1 2.483 0
342 mg-L Ak €,=0.000 205¢°27% 0977 5 0.267 9 2.586 8

684 mg-L" Ak C,=0.000 206e°>"¢ 0.980 0 0257 6 2.690 2

KL Ik C,=0.000 205¢°9> 0.955 6 0.191 2 3.624 5
342 mg- L Rk C,=0.000 204e ¢ 0.956 1 0.169 6 4.086 1

684 mg-L FEK €,=0.000 206e161% 09725 0.161 2 4.299 0

ML K €,=0.000 20410 0.993 0 0.130 0 5.330 8
342 mg L7 ik C,=0.000 204e0247 0.979 9 0.214 7 32278

684 mg-L" Ak C,=0.000 205¢ 2% 0.981 6 02525 2744 6

L RIeRTE] 2011 4E 8 A 4 H B, %,9: 00095838 BN 41.3 kix, 15:00 353 HH 84.1 klx, 17:00 555, S5k 22.8 kix,
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2.4.2 FAAIE pH ZEmRBLHIAY 3 F5H BOLM sl
4 RFIANTE pH G2 OoRs T 4 e 2 7L LK
LI A GRPL R B ) A B 8 200 me - L B A8 S5 50
T8 FILIE 76 3 F pH ZWBIAR T, P4k
B R TE pHS S P EEE R IEROR, Ti7E pH 7
A9 ZE B P B/ (E IR BN LRI > K 250> FL o
ZFTUME pH 2 5 IR, BB i T EC I 2%
BRI , 38 1 3 B BEAT IR 190~400
nm 23, K IR AR ABOETE S B4R
RRBOEEABRES (K 3), NS4 R 25K
Wt T, fo T 2 B 2R Bk B SO T B T A1
HOME AR e R F BT G FAE S P 4 B R A9
S IRE pH SR T2 HE >, 7] -5 e b
BB 5% , B P A TR P A A AR B S AR
BT AR TIER B EIHET AR AR 5 A —E %
5, AT R G IR B HA SRR R, AR SE 56 R T AY
SRR 2B, AR A AT AL R, T A L

0.600[
0.400 / T
0.200
K K _HREL
0 C 1 B i 1 ‘; 1 J
-0.033 7799 250 300 350 400
P /nm

E 3 MAERRMEZRBRISFHENITREREAHE
Figure 3 Full ultraviolet wavelength scanning map of abamectin

and potassium biphthalate

I3 2 B RS  TE E AH RV AR 2544 T X AR AN
2.5 HEFEBFIMERER 3 FFEXFARNME

F 5 & AR R A7 B TV WK T 4 R 2K 2L K
FLAVFIFLFIBLH A 200 mg - L ¥k BE BT A S A% 5 )
28, RS L3 RSBTSRBTS
T, ef s R R R > K ELF S LA, 3 Ha
IEF X AR R R AN K, AHXS T LAZR IR /K BL il 9
A IS bR =T Bk, I 4
AU, B4R CIFE 190~210 nm Z A1 A 8 R iy , NO;
£ 200 nm 2245 A —IRBCHT , BT 4E R 2 7E 245 nm &b
A B R e , (LI T A S - oF BT 4 B R AR AN RE
A FE A SCGEFVERRS , e RN

3 itig

PIAER RS P& A —ERERE AR, Xk
A 0 A RERS IR S AL T 5 R HOE S AL R , 68 Pl 4
R 5 TR, PR Z e AR B TR R
MR, E SRR BRI ERE RS
WORE, AT R RERS, A BORR AL, SRR T
PR E BT RIE A A B2, i S— &5
EEBSON , 2 P 4 TR R AR o

MASLIEER AT UF H, FEE R EAE R,
BT R A R B I R FEIRE DB —
BUBOLT , DAL B9 A SR i, HR 2K LA,
FLM B Ef R ARE R, WS RUER , T 2R 2
IR KRR R — W B, DRI N R R 2 75 T
B, L PR AL R EE K5 pH {E R 2G5 R AE
Yyt MR 3 TA SRR , eI UK BRI
RIER SR MR 25 (LA , B E AN R B A [R)— 551 2

R4 AE pH EEZHRHBRFERR 3 MAIRAXBRIS

Table 4 Photodegradation of three abamectin liquid formulations in different buffer solutions

RN IR

ikl H R/ 2 /h
pHE G Y BER A3

2L 5 C,=0.000 202¢°1%¢ 0.997 4 0.136 6 5.073 2
7 C,=0.000 202¢°2% 0.997 6 0.208 1 3330 1

9 €,=0.000 202¢ 910 0.993 2 0.160 0 43312

KELH 5 C,=0.000 202¢°1®% 0.984 6 0.109 4 6.384 6
7 C,=0.000 202¢°17¢ 0.990 5 0.178 6 3.880 2

9 C,=0.000 203e 164 0.985 8 0.143 4 48326

ekl 5 €,=0.000 202¢°%3% 0.991 5 0.093 9 7.380 2
7 €,=0.000 202e01 0.991 2 0.133 1 5.206 6

9 €,=0.000 203e0115% 0.988 6 0.115 8 5.984 5

L RISETE] 2011 4E 8 A 19 B, £ EH05,9:00 BIIE3RE K 37.4 kix, 13:00 558 H AR 95.5 kix, 16:30 B55, Y6384 26.6 kix,
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Table 5 Photodegradation of three abamectin liquid formulations in different coexistent ions

s F1#Fh R o
FR BF vy e TR E /N A3/
1 =0

.k ZEMK €,=0.000 202¢0148% 0.987 9 0.148 5 4.666 7
cr €,=0.000 203e 0™ 0.974 8 0.149 7 46293

NO; C,=0.000 203e 6% 0.976 6 0.143 8 48192

FKZLF] FEIIK €,=0.000 201e15¢ 0.986 3 0.1156 5.994 8
cr €,=0.000 202¢0116& 0.986 3 0.116 6 5.943 4

NO; C,=0.000 204018 0.988 6 0.118 5 5.848 1

&Rl ZEMIK C,=0.000 206e°%> 0.995 7 0.099 2 6.985 9
cr C,=0.000 202¢°%%2 0.992 7 0.098 2 7.057 0

NO; C,=0.000 202¢°%% 0.990 8 0.098 7 7.0212

- RBATR] 2011 4 8 A 29 H,£2,9:00 B3R &K 30.6 kix, 13:30 ABIE KN 54.9 kix, 17:00 555 , 58K 20.8 klx,

0.600r

0.400 I THERAR B T
/ P4 R
BT

0.200

(]9
-0.033

3E)O - 3150 460
WK /mm
& 4 FZEZE CIF0 NO; Z4h R EE

Figure 4 Full ultraviolet wavelength scanning map of

abamectin, Cl- and NO;

sk A B L, B xR —AHE Py 3 AR A
B GRS E BRI RLA B IR R 2
T BT FH AR A 5 254 o

AR ZG B AS B Ui, T FH 3% 2 L0 00 g oy 4
BRI, fl 45 2 e B 5 R VAR
K AELI G T P4 R IR 2 FI A B KT
FRTAE R, AP B RSN SR 2 e = A
o, RIEVEMEFIT R EM IR B 4,
FEE PR AT LLE 0 SR Ay WO P AR AR
E R EAET AR L T X ERE AR,
B TE VAR RN T R 2 E AR b e AT
RRAEBAE . INSRAE A EHERF R R E TS MR X 25
WESEARAE R B AR, FRTE TS PEF 40 Span 20, Tween 80
BIaT X2 A0 A A E A, U E A S S vk
SIEAHIR, R A N e vk B R T A R e AR
B XS H MR B i 345% ,  H. Tween 80 HiI A% 2B}
R RIAR RSO R SR . PR R FL i K FLFIFn
LA 3 MR B b AR E R, AT R R R A

190 250

79 B AN TR B 3380, A0 B T2k L5, ZERICRLSR P A R 1
S AR ZDER K AR, SO ; e P 4 g R
SPLIHA 7R 2 P 22 i 1 1 590 FH R 2 K F LR AR LT, A
A]BERSRSME WGE BN SEAEH , S BOLBAL/E  mE
FEAFAR o

AR pH. K FAEE (Ca™ Fl Mg ) (&5
HAb A B T (0 NOsHN CL) ByZK AR B2 R xR —
FIBS R R E R, R AR 2 i
RAEPESR

pH SXEME =N, 40 O A R o
VR R S AR 25 R OB IS B S BT 4E B R
TRFWHBOL T, A LHEE R R Pk S i
T TE A R B S AR B T S B4 B 2B RO R,
7K F AR 8 ) R FIAR R R 2 X0 7K FR ) R B S 7 A
S (B, pH HUK AP BS T I FEXT P 4R %
FLI . ZKFLR AL A R TS RS R AR,
PRI A (A b B 230 FA RS R 2 i i e 5 37
BT AR KR 3 b B 28 24 B X BT 4 T
TR AR AT AL > 7K FLIR > FL I o

KRR (Ca® Mg» ¥R B ) BOAFFERS 3 i Bl

MR, X T BT 4 T 2R /K FLIA R 8, 7K At B 38

TR TS SO R, 456 B 77 i e 28 P R e
REK BE ] AR FLFIA GA% , 1T DK L5 Hh 2 1 77 457
AR 2 32 BK SR B2 52, DR I B /K S B B 38
T, ST T PR AR PSS , - O K
PR AR JBE ot L P AR T A SRR AN R, R TRl
M SRE, BE/K SO SN, Bl e 7 1k
70 B8 IR AR TR IS , DRI L5 ) s e~ 230
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XTI 3 SR RIEA R A 1F T ROLHE i, HE
] R HL rp R T M AR A B oA SN SR
FE MR BT 1, AT LM R R 2 5, AT
FHt— LR AR

4 it

RFHIET , B4 v R K FLR)  FLam AL 3 Fh
FI Y B A AR B R ] B TS i, 2450098
7K A BE (Ca® il Mg ¥ B ) (/K 5t pH LA KK R B 87
HAFE T IOCBIE —E W LTI, PIYEsE
RMFURFKFLRA BB, R A 2%
EBTHE B ZROLAR , ELREFLNBCRE NI . AT, Bl
FRACELF KB T AR, e EIRmEL,
DRI , BT 24 B 28 L 3R AR USRI 7 B IR S B 4
FMEL
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