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Residue Dynamics of Flubendiamide in Paddy Field

WANG Dian-dian"*, SONG Ning-hui’, WU Wen-zhu®, YOU Zong-zheng’*, HE Jian>, SHI Li-li’

(1. Institute of Environmental Science and Engineering, Nanjing University of Information Science & Technology, Nanjing 210044,
China; 2. Nanjing Institute of Environmental Science, Ministry of Environmental Protection of the People’s Republic of China, Nanjing
210042, China; 3. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)
Abstract: Residue dynamics and terminal residue of flubendiamide 19. 8% suspension concentrate (SC) in rice and field environment
were measured by ultra performance liquid chromatography (UPLC). As flubendiamide and its metabolite were applied at a range of
concentrations from 0. 05 to 1.0 mg-kg™", average recoveries of them in soil, water, rice straw, rice grain and rice hull samples
ranged from 78.2% to 104. 8% , with variation coefficients of 1. 1% -4.4% . One-year and three-area results showed that the half-life
of gradation for flubendiamide was 9. 8 to 17.3 d in water, 10.8 to 22.4 d in soil, and 7.6 to 17.3 d in rice plants, respectively.
Residues of metabolite NNI-des-iodo in water were detected, but not in soil or rice plants. When flubendiamide was applied at the
recommended dose, its residue in rice grain on the 10" day after application was lower than 0. 5 mg-kg ™", the maximum residue limit
allowed by US for agricultural chemical residues in rice.
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Fig. 1 Chemical structure of flubendiamide and its metabolite
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Table 1 Soil type and climate condition of the three experimental fields

b SRR TEU R gy ERIUR g
mm =/ %
WAGRMTTIREREIRS b FEHARTEERN 26.3 1240 g+ 2.26 6.5
K B XU s T 2R 22.3 466.5 B+ 1.84 7.1
LA R TILT XERE WX 23.6 1173 ¥+ 0.92 6.8
WRIGVEY) . (FEEE) WK FE , KRG AR OL AT 2 S MR A 2% R IR o ) ) e BRI K RS A A

SRR RERE; (KRB SRKAE, KRR E
8 T (FAH) FAZ/KHE, KFE AP RS RE 46 5.
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Waters Helass # 5 808 A €6 3543, — A% 5 B4 51
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(Hitachi,JP) ; E24A fHEIRZ %5 (NBS,US) ; R-210
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(Ve 3 HrAER T A R R ) 5 [ AR A Ok B
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i AT 500 mL, W EFFRZE - 20°C 4514 B ¥ R IR
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F R 129. 6 g-hm 2, F/KREIM A 4R 5 — ik
2, 458 2, 3 gy, /DXL 30 m* , FHAE 3 4>
ANIX N (B ST AR BT i 2 (R B R 14 d. 356 R
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(2) L3 FREL20 g(KiHZ 0.01 g) &, WA
10 mL 7K, B0 900 30 mL PSEAEBCP VR, 55
PRI, HEZE bk X N J5 |, /K AH 5 S 2% 20T 30
mL ZEF K, 25T, S5/ 7K (40760 KT EL ) 2
F)2 mL, 1 0.22 wm JERE, 75 UPLC Ml5E.

(3) FEFF . Rk, Aot IR BUR RS S ¢
RFMAES K12 0.01 ¢) T 80 mL B, A
30 mL W&, P R ESAELS 000 remin ~' ¥ FRHEE 2
min , K B0 B A B O L, 7E8 000 romin = B S
min, B JOK R RR B, 5% i 30 mL &
PR, B0 KA IE R AR BUOR T 50°C KB
T 75 & B2 1 mL, gL,

7£ Carbon-NH, #1713 mL ARG BPE/ ML, T
TEHETR , A TG B4 1 LRk R g e e &
ANEEHT 20 mL Z RS VEEARBON , IR VR A
R R BRI R TR D e Rk R
TG, & /7K (40760, AR L) & 4 %) | mL, 3
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Fii#E N 0.4 mL-min ™", FEEEIRFL 5.0 WL, 4N
PN 200 nm, H & . 30°C. £ B8 EF 8] 43500 Ry < 9 R
XU B 7. 862 min, Ho A 7 4 NNI-des-iodo J&
4. 866 min.
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2.1 FruEIhZ

OB e S AR ) NNI-des-iodo 4% 2 475 i
W /7K (40760 AR FR LL ) MR AR B, 15k i
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TAEEWE, 76 LR s S NI . ARSI AW T
W EE R AR A W TR AR AR AR RR U 22, th 2
P (BB AUMERE ) v = 58035x +566. 14, R =1;
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AR T B 10 150518 LA et R A de /i o
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2.2 [ASCR R S ARG U v

A3 IEAS (ARE R 7K 100 mL, +3E 20,0 o, FEFT .
FER B AR7C 5.0 g, A — & 5 YR 25 bR I, TR
5, E 3 UMK 0.05, 0.1, 1.0
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86.7% ~92.2% , £ 5+ FZHE1.2% ~3.3% ; FiK
80.7% ~91.7% , B F RH 2. 1% ~3.4% ; Fi5t
78.2% ~93.8% B F REN 1.5% ~4.4% ,fFEH UK
ZFR B TR

TEZITIESAET KRR Y 10 F5EMR LA
SRR, 75 380 95 A APk Bl e AR 7 ) NNI-des-
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mg-L.™' 0.0009 mg-L™"; + 3 0.001 mg-kg™'.
0.002 mg-kg™'; #F FF, 0.002 mg-kg™'. 0.002
mg-kg™'; A K, 0.001 mg-kg ', 0.002 mg-kg ';
FH5%,0. 001 mg-kg ™', 0.003 mg-kg .
2.3 USRS AR M A R A s 2

P T = ) 3 17 0 52 2, e HR S g fre S H:
AR e AR T (4 % B e A il 3 5 e S ) SR
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A AE - b ) 5 FE RN A A 3222 5 IR P A P
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Fig. 2 Degradation dynamics of flubendiamidein paddy water
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Fig. 3 Degradation dynamics of flubendiamidein paddy soil
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Fig. 4 Degradation dynamics of flubendiamidein paddy plant

2.4 G HUSUE i S AR ) e 2 ik B

53 ) DA HOBURE B I 59) 2 (86. 4 ¢ +hm ™%) I
FE(129.6 g-hm ™) &R 2 2 WM 3 ¥k, i 24 7] b
14 d. B 5 — U2 10 d ., 20 d, 30 d BEHLRIK
PRI | AR R 3R i, 0 S LA KR A 4 4 rp
I TR B S R L 2.

e 2% BRI B0 o 4 SR e I S HORU B e A —
Mo A HE bRy B 45k B O M 0.0194 ~ 0.2332
mg-kg ™', FLR H AW B AR B R AE0.0194 ~
0.098 7 mg-kg =" Z [R], 1M B At ol 245 38 56 1 B) A A
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Table 2 Final residues of flubendiamide in rice and soil
O A 2T B /g kg
T b A5 B it 25/ IR i 24577 86. 4 g-hm 2 255 129. 6 g-hm 2
10 d 20 d 30 d 10 d 20 d 30 d
e 2 0.0547 0.0305 0.0254 0.070 1 0. 066 3 0.038 8
3 0.086 0 0.057 6 0.0334 0.2332 0.1294 0.092 1
W 2 0.5514 0.5132 0.2758 1.472 1 0.9155 0.708 0
T 3 1.1022 0.7157 0.628 4 2.0514 1.526 5 1.472 1
Tk 2 ND ND ND ND ND ND
3 ND ND ND ND ND ND
fE 2 ND ND ND 0.2676 0.174 8 0.1292
3 0.1307 ND ND 0.7308 0.3366 0.2835
e 2 0.0385 0.0256 0.0226 0.077 8 0.0350 0.0300
3 0.049 5 0.0336 0.0313 0.094 2 0.0417 0.0393
W 2 1.1571 0.8183 0.168 4 1.446 4 1.2079 0.492 1
B 3 1.1955 1.1856 0.2335 1.564 1 1.270 6 0.7862
Tk 2 ND ND ND ND ND ND
3 ND ND ND ND ND ND
s 2 0.378 2 0.1627 0.108 9 0.6890 0.4614 0.1355
3 0. 6462 0.1642 0.1339 0.9729 0.5575 0.236 1
e 2 0. 036 8 0.024 5 0.0194 0.0979 0.0750 0. 065 4
3 0. 066 8 0.057 8 0.052 8 0.098 7 0.090 3 0.082 1
W 2 3.001 6 1.040 1 0.4250 5.3033 3.5812 3.3414
Kot 3 3.544 1 3.3052 2.9110 5.5805 3.678 1 3.5838
ok 2 0.1134 0. 0870 0.043 6 0.3221 0.1553 0.076 9
3 0.1535 0.1164 0. 067 6 0.3803 0.1999 0.078 5
s 2 3.464 5 2.5926 1.8622 8.2108 4.816 6 3.6782
3 4.9923 4.2376 2.7115 8.8647 5.9796 4.288 1

1) “ND” 7R 5% B AR T 05 ¥k B oA 14 9k 2

R OB | JF 3 i DR AR T R SR 20 2 a0 i Tl A
TZh 1 R A 28R IR 2, 3 Uit 2y 5 ZERafth
R e & 5% B3 B 7R 0. 2335 ~ 5.580 5 mg-kg ™' Z [f];
FERER F Bk B R — 3040, 043 6 ~ 0. 380 3
mg-kg ", A TR I LI IR TR R 5 ZEAE ST

[)5% B3 2 40. 108 9 ~ 8. 864 7 mg-kg ~". [A]HF, {5
5 R 2 RS A RERT L AR, s
OB AR 3574 NNI-des-iodo BJAAS H .

3 g

(1) AHFFE ST 1) UPLC-PDA K600 7 143 B Bisf
)5, LA i i Ak AL R M TR 45, ASELASfifE FH AE
LA AL, i ELs/b T oA 50

(2) B A sh A IIF 5 445 SR ¢ W, 3t Ok e 7
FE 7K | BB AR A 32 B ek it s (1) 428 < 7 30 37 o
%, B A sh B I A & — s Jy 2 e HAE H K
HIRERE = 0 9.8 ~17.3 d, T4 10.8 ~22.4
d, T 7.6 ~17. 3 d. G A rp A RRAR 5
RS H AR 4 NNI-des-iodo , {X R FH /K FPAS iy T
AR, (R B 2 e 3K

(3) A FR A 25 SR R W, il ik 1 T K
FEAP AT 4R DL 19, 8% Fi HUOBUE B A2 1 771 4 7 711
SEFERE R A 1.5 4%, 43l 2l 2 ~3 Ik, TRk
JEZ5)5 10 d. 20 d., 30 d WCEIRAEMREREES T, 51
HORUPE e 5% B4 A R UKt 25 10 d 5 4040 92 [
E W ER A L& KGR A MRL (0.5
mg-kg ™). I EY 19. 8% 8 AUk SC 78 7K F6
R ATl B oAt 25 ) 10 d.

5% 3Tk
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