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Table 1 The properties of the four soils used in the study

45 R fiﬂ“j o ﬁifi’f’fi : o BEve R Rk
1 K 3.09 12.8 4.7 19.15 34.05 46.80 Hit
2* #it BH 30.5 14.6 5.1 24.21 47.34 28.45 i BRG 1
3* ZEA 27.8 14.9 7.9 33.65 52.28 14.07 M -
4* ] 12.0 15.6 7.4 20.76 47.65 31.59 by

1.4 gk
1.4.1 T EERERSLE

BN HEMARER U, SE R 3R KRR 20% —30% , B TR iR 3R 7 d, UE et
B iEY . K 120—130 ¢ £ T 100 g F4) BA 250 mL HEJE I, B0 H BE 1A BUgbs i
AN R+ e iR — X A AN BE I8 10 mg-kg ™' IS MR A PR RS AR ZELHI D A
25 CHFRA MRS, B RIS 3 N EE. SRR ) 20%—30% , 535 F 2 h 1 d,|
3d.7d.14d.21 d.28d.35 dBUBAYS T 5 g Buim iy L ragab 3 24T,
1.4.2  FEAAEFRT

FREUS ¢ T8 R HERES BT 250 mL FIEBSRH, A 50 mL &, B TR 1 IR3% 30 min, &
it ug R A NaCl (1 200 mL B ZEw= T, 5850k )2 IS 20 mL FRIER T —F
JEBEIH 40 COKI PR IEFE 5 & 21,5 mL ZHEH RS 1 C A 6 mL ZHG1E 1L, BFE SR 206
G UHATUENE WU 15 mL i ,40 CARIE R IERE He4i 21,2 mL oK LBEE S ,0.22 pm
JE 8 B 20 WL FEREZMHT
1.4.3 HPLC % &1

WA A TEK LB (100% ) , Ci R EE 25 °C 34 1.0 mL-min =" A K A 310 nm , JEFE &
120 pL.

2 ZER 51

2.1 Jy ik B vES B A R A

A IR RS I N BB USRI, 1 B G B E S AT 0 AT, DA B — X B 1 o 2
St AR W R R AR AR L % o AT 5 I AR HE T R WLIAT 1. 7E 0. 1—40 mg- kg ™'Y A, B HUEUG
WLt E, (K, 106 AR5 ok B 5 B R AR DG, A DG R A1k 0..9993 F10.9991.



1264 E7 N A 31 %
3500 — & 3500 — o
w00k | y=81.311x-31.093 w0l T y=78478x-33.915
2500 R2=0.9993 2500 R=0.9991
% 2000 £ 2000
£ 1500 £ 1500
1000 1000
500 500
0 1 | L J 0 L |
0 10 20 30 40 50 0 10 20 30 40 50
HeE (mg-kg ) HESE A(meke ™)
B 1 1" g rp i HOgon) B R v 5 0 T R B v i 2

Fig.1 Calibration curve of the two indoxacarb enantiomers in 1% soil
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Fig.2 Standard chromatograms of blank and indoxacarb fortified soil samples
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Table 2 Mean recoveries ( £SD) (n=3) of fortified indoxacarb enantiomers

N BIMARF
i+ e Xof e
0.1 mg-kg™'/% 0.5 mg-kg /% 5.0 mg-kg™'/%
R E, 108.16 +5.32 92.45 +0.37 85.15+1.75
E, 104.07 £1.06 91.9 £1.25 84.64 +2.06
- E, 98.23 +6.51 86.37 +0.89 79.63 £6.17
E, 101.01 +3.78 85.5+1.67 78.56 +3.16
. E, 99.86 +4.17 86.16 +2.28 88.61 £2.21
E, 105.32 £3.85 82.09 +1.58 87.33 +1.39
4t E, 92.38 +3.56 82.93 +4.09 95.18 +2.08
E, 95.87 +2.04 89.51 +3.16 92.67 +1.78
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Fig.3 Degradation graph of indoxacarb enantiomers in the four test soils
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Table 3 Regression equations( RE) of degradation of indoxacarb enantiomers in soils

+ 4% Xof e EYEpy MR H R HEW T ,/d Ty ey =112 ey
E, C =8.9405¢ ~0- 0452 0.9549 15.33 *
1* -0.11
E, C =8.543¢70-04% 0.943 15.44
E, € =9.2077¢ 00363 0.9579 19.09 ¢
2# 3.48
E, C =8.6994¢ ~0- 044 0.9538 15.61 *
E, € =5.9903¢ ~0-0053 0.8078 10.61 @
3# 2.03
E, C =6.2484¢ ~0- 0808 0.8415 8.58 @
E, C =7.2913¢ ~0-0008 0.919 11.40 @
4* 0.27
E, C =5.3679¢ ~-0623 0.8058 11.13*

s AH ) AR AR R BT A eI 22 S R 3% F <0.05(1,4) =7.71.

2.3 Efi HUBCAERE AR b e e

M3 R RTLAE Y FE A 4 Fh 38 170 47 4 358 o 94 X6 IS 1) [ e 2 5 1) 22 AR /DN, o
R 2 /N T 0.5 d527 R0 37 3 e (g B i1 oo MU0 22 S R X A R, 27 1 g v G B A e B A 22
293.5 d,3" P X oAk A 2224 2 d. 4 Bl b T BB A AT 26 F s, K
ol 25 5 HEE /NI Ry 2% > 3% > 4% > 17 54 b A HUT & & s IRIUT A — & AR G,
RV HRURORT B A AT AL P e 8 v 1 v e 25 R AR R

Xof 5 BURE Fsf [ AN [ (8 0T Bl A % B o R XTI 5385 EF (HEATTHIRD 25 AN 1&T 4 7. DAL 4 ]
DI Y 1* S AN A I P BF (B3R TE 0.5 2o, B g wa o e A 7 338 v i) ST AR S AT
ANER G 2" - erh EF (E %A B R LA 37 R 47 58 BF A 2 503 K5 mUNE e 2 BT 28 K
557 KiA#N R KAE 0.60 £0. 11 F10.63 £0.23 ;2% 3*F1 4* + 31K EF (EAAZH0E T 0.5, 2 W B H g vt
WA Fh e P e ST R M A L 42



1266 7 S (- 31 &
0.60 — L
0.55 —
= 050 — =
54} =
045 045 —
oaol—L 11 11 el
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
i) /d e i) /d
70 —
0.70 2
0.65
0.60
o = 55
[+ 5 e
= =
0.50
045 — —
0.45
oqol—L L 1 1 1111 gl 11111
] 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
i) /d i) /d
B4 o BUARE 3 EF (ARl
Fig.4 Change of the enantiomer fraction (EF) value of indoxacarb in the four tested soils with time
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Enantioselective degradation of indoxacarb enantiomers in soils

LI Xiaogang'" LIU Yiping'* LIU Shuangqing' HU Changdi'”®
BAI Lianyang'” GAO Bida' JIANG Hui'
(1. College of Bio-safety Science & Technology, Hunan Agricultural University, Changsha, 410128, China; 2. Hunan Institute for

the Control of Agrochemicals, Changsha, 410005, China; 3. Hunan University of Humanities, Science and Technology,
Loudi, 417000, China; 4. Institute for the Control of Agrochemicals, Ministry of Agriculture, Beijing, 100125, China)

ABSTRACT
The dissipation dynamic and enantioselective degradation of indoxacarb in soils were studied by incubation
with racemic indoxacarb in four agricultural soils. When the concentration of indoxacarb was fortified from 0. 1
t0 5.0 mg-kg ™', the average recoveries varied from (78.56 +3.16)% to (108.16 £5.32)% , respectively.

“!', and the limit of quantitation was

The limit of detection of indoxacarb in the test soils was 0. 01 mg - kg
0.05 mg-kg~'. The dissipation of indoxacarb enantiomers in the soils followed pseudo-first-order kinetic. The
dissipation rate was greatly influenced by pH and organic matter content of each soil. The results showed that
the degradation rate of indoxacarb was different in soils 1*—4". The half-time of the first enantiomer was
15.33 d, 19.09 d, 10.61 d, 11.40 d, and the half-time of the second enantiomer was 15.44 d, 15.61 d,
8.58 d, 11.13 d. The dissipation rate in the descending order was 3* >4" > 1% >2%. The results indicated a
faster dissipation rate for indoxacarb in alkaline soil than in acidic soil, and there was a bigger difference on
half-time period of indoxacarb enantiomers in soil of high organic matter. The EF value indicated that the

stereoselective degradation led to significant difference between two enantiomers in the test soils except 1.

Keywords: chiral separation, indoxacarb, enantioselectivity, degradation, half-time.



