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40%SH - ERIEKSEMFIERME TIERFR*REA
HES
EiEfE, AERXR, MAEWE, & 4, ARk, WmBE, LKEX, HPE, £ K

(VTR A6 X SRS T, 4 b 30 4% 72 i J3t T 22 4 RV AT S8 28 < R 72>, 4R Ml 350 M0 PG S (o 785 S0 o o W i 35
Mk, )V BT 530001)

&

FE: T I 40%F L - e HUBE K SR FICRE I FE BORBURD 1308 v (%) T £ 20 38 S ik B AR QI 51 SR AR BRUBK
BURT - ERE 5 28 N-TNFE I (PSA) | C o 20 BB ZEIBGRIE AL , 68 1 R VROAH (0 1% - FR ISR T R a2 , 25 SR 3R A2 3R
PEURE AR I J3E rP 5 4 R 2 Y e R HUBR 0,020~ 2. 000 mg/kg , FEF- 2 3R Yy 88.5% ~ 101. 1% , FAXS bR i f 22
(RSD) K 2.1% ~ 8. 3% , 58 H 7 Y Tk Jiie R e R A R 19 8 BERR (LOQ) 3928 0. 005 me/kg, H A1 5% Bl 45 2R 3=
A, S H A Y T P R i ek R BB S 9 v () e B i sh A3 46— Gl I 4 I A AN R 2 P T B 7 BRURSURN
T HEP RN 5.0 d A48 d H%Eﬂ%fﬁiffﬁl%nii%%*%ﬁéﬁﬁﬂ%%ﬂﬁ 6.6 d 4.5 d, HiRRIEFER= A
1.5 fEHEFES X BRUE F 409% S - 18 BIE/K 80K, J 5 — IR 24 5 3. 0 d, G 3L 4 Y B i AR et 98 7 BRI
KR B B3 K 0. 912 me/keFll 0. 627 mg/kg, 1&?&&& sﬂﬂi < P i AT ER R AR SRR ) e KBR B i

KA. SUHURTREEE; wERE; 8RB - BB IS (UPLC-MS) 5 Bk 5% % s

FESHES: S481.8;TQ450.26 XERARINE . A XEHS: 1000-4440(2018)01-0207-06

Dissipation of chlorantraniliprole and thiamethoxam in pepper and soil af-
ter field application in the form of 40% water dispersible granules

WANG Yun-ru, QIN Yu-yan, YANG Xiu-juan, MA Jing, DENG You-zhan, SHI Peng-tao, NONG
Yao-jing, LU Zhong-yan, WU Feng

( Guangxi Subtropical Crops Research Institute, Laboratory of Quality Risk Assessment for Agro-products<Nanning>, Ministry of Agriculture , Quality Super-
vision and Testing Center of Subtropical Fruit and Vegetable, Minisiry of Agriculture, Nanning 530001, China)

Abstract: To determine the residue and dissipation of chlorantraniliprole and thiamethoxam in pepper and soil, the
samples were extracted by acetonitrile, then cleaned by PSA and C,4 in the form of dispersive solid-phase extraction, there-
after, the extract was ready for the analysis of liquid chromatography and tandem mass spectrometry. The results showed that
the limits of quantification (LOQ) of chlorantraniliprole and thiamethoxam in pepper were both 0. 005 mg/kg. For the
spiked sample, in the range of 0. 020 mg/kg to 2. 000 mg/kg, the recoveries of both pesticides reached to 88.5%-101. 1%
and the relative standard deviation varied from 2. 1% to 8. 3%. The dissipation of chlorantraniliprole and thiamethoxam in

pepper and soil were all fitted in the first-order kinetics

7S B 7 .2017-06-28 equation. The half-lives of chlorantraniliprole in pepper
BETE . [H R4 T4 H (GIFP201700203) and soil were 5.0 d and 4. 8 d, and those of thiamethoxam
VEBE Y. T (1986-) , 3, 7 PR 7 A, Wi+, ByFmFss 51, 15 were 6.6 d and 4. 5 d, respectively. For the field trial, the
WA T T A K 5 RU R R A AR 5T, ((Tel) recommended dosage and 1.5 times recommended dosage
18577836959 ; ( E-mail ) wangaa2008@ 163.com of 40% chlorantraniliprole and thiamethoxam water disper-

BIAEE RN R, (E-mail ) 2455889212@ qq.com sible granules were sprayed two times with three days pre-
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harvest interval. The results showed that the harvest residues of chlorantraniliprole and thiamethoxam in pepper were 0. 912

mg/kg and 0. 627 mg/kg, and were below the maximum residue limit provided by European Union.

Key words;

try; pepper; residue; dissipation

40% @ HL - WE HUBRIK 3RO (R ) S —
FRIRL T B A HUR T, A RO 4k 20% 54 R
eI AN 209 W8 HUgR S8 HUA H R 2 5 — 4> B
A AR EEME HE A H B e 2 A A S5 M 0 ) i A% s
b2z AN 3-1R-N-[ 4-58-2-H Bk-6-[ (2 3k H ik
B ) ) -1-( -GN -2- 3 ) 1AM -5 FERE
SR U B A A s A R AR
S M R, EEPEAR, R R, RRRCK, TR K
i), o e 2 A AR A s o ARk R L 0 R
ez ) e AR AR AR A B
T T 25 B CE AR, ELA ARG N IRAE T, AT T
BiiaF 5 20 H R H e B a0 E B R 5
SRR Ry EL RS A B A R B
S U R R g HR X 2 Bl 2 TR D, AR
BT RE S, TR TR H | B A ORI T
BFNT ) BRAUE R T IX EE RS — W2
Ugf . L VI RS A RO R
T e, G T P i T ol R T R A A R 97 3 R
ERE R

T[] A0 S A Y P e AT ER R B B 1)
WA A Y PR AT N R IRIE Y B K
SRR AT X 2 R 25 B AR B T R S A, BRI
RN ZR &A1 43 BRI 5 S SR 2 PR e 7 H A
TP sk B, R4 MG 4
BB ST e R AE /N2 FIARAE HR sk B T e sh s, H
T, X G RS P i 9 1 1 G T 22 R L YRR
T (HPLC) W™ 0 A 2 33 - A 156 3 3% v ( HPLC-
MS/MS) 7 H H & Tk 2 AR B e A e
FIFEBRL L 5% BF B g i e 3 /b, ARBF S R
QuEChERS 1 hyaif b B 77 2 | 37 50 HLU A Y B Jie A
WIE PR 7 BROR % - S8 v ke B A A A s, I XX 2
b A 245 B9 52 BC T 7 B 398 b 1 % B T e ol Sk
FIIESE , DA Ry G o P I A A0 ek e o i L ol
FHI % VR SR BERLA R

IR i

1.1 55
111 B AWK EEESE o ESOR

chlorantraniliprole; thiamethoxam; ultra performance liquid chromatography-tandem mass spectrome-

FAE T LC-20A (S A H] 77 il ) L API3200 BT A%
(AB SCIEX 722 H] 7= ) (T18 ik 4 A% (IKA 23 A
PR BKA (R A B A R D
i) NUERR TR S (KA A FE] =) o
1.1.2 A B T v T, IR
F M F8 R Capsicum frutescens L.var) ,40% & H, -
WA HRUBR 7K 3 BSORE 791 (G H 2R Y T e A e H W A 250K
AYH R AT A 20% ) FRAEIES () B9 A PR
Ol B G U Y T A R IBE R A o i R AR
ISR BIF W0 BT 4R L, 2005 A0 R ¥ o HPLC
9%, M Themo Fisher /A " $& AL, 2 — ie-N-TA JE i e
(PSA) (40~60 pm) AR B A B 7] 4
At JEK iR IR B A AN (3B al) ot E R 4niL T
A RRA AR, = Fhe /Ui IR ()
Aglient 28 Al $243t
1.2 REFE

FH [E) 55 2 BE AR 2585 10 5% B T ) 3 6 s v 45
VERIRR Y F1 A 24 5% B4 06 v ) ( NY/T-788-2004)
AT, T 2016 4F 6-7 HAE) PURg T i A7 H [H) 3
5, BT 2GR 40% S - e K A3 HOkE 7], 3k
ST A I IR IX, AN HRIX 3 ANEE 25 AR
HE DX 55 b B IX 2 [R5 ST P 251X, T il a8 /0 DX AR
h 30 m*, B 2R R/ NX T AR 20 m?,
1.2.1 4 MR I B T2 ) 55 0.015 0 g/m”
(MR ) |, R HL Bl W8 55 25 5o KA B, T BURURE
B2 —K, Miz52h1d3d5d.7d.10d,
14 d.21 d.28 d 135 d REBMEES . FEHLE mi K
FEBRATF 1 kg, [RIFSRAEAST 24 X BEE R
FERT 3 AR RR R P A 1) BH R BH 38037 BURE
SRS HFROL AR Z2 0L, 22 BRBRUR 5 A DY 4k
453 B 200 g A SLPIRRATHE T R il SRR A A
B THA=20 C UKFARIEARAE

48 . e R 56 Hh B AT — B 10 m® KT L
M —RE I = MR TS ARG 5 R T
[F] B i 245 A B — VK, W5 2457 1 0.015 0 g/m”, Jiti 24
J52h1d3d5d.7d.10d.14d 21 d.28d f135d
RAE - HERES 2 kg, REEVRIEN 0~ 10 em, T/ HRES
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JE it 40 HfEAT, e BRI 3-EBURE 200 ¢, BIr A A i
FHSBRMAS 3 A -20 °C VKA T IRAT
1.2.2 JAKGRIE  40%5 4 - e R K 7 HokL
FIFi R (0.015 0 g/m?) FIHEAF Y 1.5
£5(0.022 5 ¢/ m®) , THURUAE 4 2 RO 58 K 7 R
JEE U2y iz 2 Y a2 R 7 do AT AR
Y2509 3 d.5 d Fl 7 d RAEBU, 338 RE 5 RE
o AL PR [ 9 A
123 =axrBR BRI ZY 1B, R4
- SFEFNBABURE S A SR X R Ak B [ AR5 T
1.2.2,
1.3 SthAE
1.3.1 4RBUSAL FREL10 g BHEL 4 A 20.0
ml ZJE BT (IR IR Y 10 min) J5 i3 U8,
PeHIERESA 3 ¢ NaCl iy HLZER ) Rt H 2R
fal 1 min, & 0.5 h, WHLZ M 1VEW 1.0 ml F2&
A 150 mg JC/KBREREE .50 mg PSA F1 50 mg C 4 Y
2.0 ml BB ,4 000 /minZ > 5 min, B 0.5 ml
IEW, A 0.5 ml K, IRAT, 3 0.22 wm A ALYE
HE v VOR3-S R B o
1.3.2 Fmwenlf J3HIFREL 10 g bR 358 (1
Ras FREE ) TAIIAR Y R A s S
% HH gk Pl e R AR ME VA TR (VR FE RS 100 mg/L)
B3 AU BB (2. 00 mg/kg 0. 50 mg/kgFl 0. 05
mg/kg) , FEAIA 20 ml A, B 1740 B AR 1 45
TEATIE 8 i AT 3 min, [F] IS 25 (0T IR 4
MEHERE 3K,
1.3.3  Hemlfu WM GG S SR B
Shim-pack XR-ODSII (2.0 mmx75.0 mm,2.2 pm),
T SAH IR (RS BCR 0. 1% 00 R ) 41
B BV AR :0~0. 1 min ZJE-7K (98 = 2,V/
V),0.1~5.0 min ZJE-7K (98 : 2, V/V) 51 # 5 FE &
ZE-7K (85 : 15,V/V) ,5.0~7.0 min ZJif§-7K (85 :
15,V/V),7.0~8.0 min ZHE-7K (85 : 15,V/V) 5J ik
FRIEZE ZNE-7K (98 2 2,V/V),8.0~10.0 min 4 J&-
JK(98 = 2,V/V), HEIR 40 °C, HERERE 5 wl, A4
MristE] 4 10. 0 min,

JEE SR LI5S B R (EST) , R IE & F
Z2 S W ( MRM) A OCR R 50 . L2
B Sy A B A AR 2 BB AT
BB, R4S B BT AT AR RIS
JE(1S)5 500.0 V, B TR E (TEM) 550 °C , <55

SJE 71 (CUR) 379 225 Pa, LS JE /1 (Gas 1)
379 225 Pa, I #S ((Gas 2) 379 225 Pa, 5 HL7K
PR T Jiig 0 g He 88 B B - 03 I Ol 484.0 1 292. 1,
SR F e 5 P R RIS R X B SR AT b
G1h 484.0/177. 0 ( 5 IR RiE & A A0 iR K
REHREA>91H 71.0 V. 61.0 V 1 3.0 V) Fl 484. 0/
286. 0( & #& HL e | Ailf 15 A8 & A1 Y 11 BB & 43 1 R
71.0V.22.0 V F1 3.0 V), W& 1 B8 52 M B X #
FE B X R B AT G0 R 292, 1/181. 2( LK HL
JE Al BE £ A S T RE B4 50 44.0 V27,0 V Al
3.2 V) R1292. 1/211. 2( L H & |l 5 GE 2 A1
FIRE 43904 44.0 V. 16.0 V H13.4 V),
1.4 FRAEBBRIE H

YA R JBCR He 2 P e i At i, FH 2
JE T AR S, BE ) 500. 00 mg/ LEdbn e £: ¥, 7
FH 26 Ho A B 10.00 mg/ LY TR & bR TAHE%
W, PO 2l AE K vk BE AR BE O 0.01 mg/L, 0. 05
mg/L, 0.10 mg/L, 0.50 mg/L, 1.00 mg/L. 5.00
me/ L, FBRARE 507 1.3.3 K00 S HEA T 5E | LA
PRV BE R AR AR, DA it B T U TR B R G Ak bR
bR 2
1.5 tEAR

SEHR RS Y T e R IR [ i S 1 B ) 2y R
— R R,

ol 12 > > Mz P
&4@*,%;%;ﬁ$$mﬁ%%$ﬁ%,

K AWM R, C, 0 S 2 P R ot o R
PIEAVIE (me/ke) , Cr Ay o Fof 220 S AU Y A
SR HY 5% B W (/g ) o Ay AR 24 1 W il 1N ]
(d)e

2 RS

2.1 ZMHSEHE

SRR FH R frg R e s R A o T 2 i Ry =
86 578.00x—171.26 (R*=0.999 1) Fly= 88 499.00x —
90.90 (R*=0.999 3) , 7B} 4 G U FH i e g o g
WeRER 0.01~5.00 mg/ LIS, G HUR A kv i Fnmge H
Wk 5 A g D TR 2 (R A2 6 2R LA, 1 2 A M
3 AN Y R G AR P B e R R i) 3
B 1) S, GaCHR R HE T e R s s FE AR AL 1 €635
SR BY HA SIS ] 43 514 4. 98 min 1 3. 09 min, 5
TR H SR, V9 R 0 R
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Fig.1 Multiple reaction monitoring chromatograms from standard solution of chlorantraniliprole and thiamethoxam

2.2 [EIRKEHR

PR B A 358 v 735 on 4 U B R P e e e e
WEGERGIEA T ISR a2 30, 25 5 (38 1) R, 16
0.02~2. 00 mg/kglENNZKE T, BAR L S L
Jiz - 24 [T 58 K 89.1% ~ 101. 2% , AH X s i Al 22
N 2.8% ~6. 3% , BE 15 (1 37 2 B R N 89.9% ~
98. 3% AN FRUENN 22K 2.9% ~7. 8%, +IEFEA R
A HE gt e 11 SF- 25 [0S0 87.7% ~ 97. 3% , A X A
W 22N 3.2% ~ 7. 5% , WE HL 1% ) - 25 [l %
88.5% ~96. 9% , X AR UEMZE N 2.1% ~8. 6%,

F 1 S H 5 ER ot B A R P R 7 SRR - 358 b B m [0 8t 2 R 4 Xt
HRERZE (n=5)
Table 1 Recoveries and relative standard deviation of chlorantra-

niliprole and thiamethoxam in pepper and soil(n=5)

O T
SRR Bt i PR 0.02 89.1 6.3
0.50 98.7 5.1
2.00 101.2 2.8
+-4 0.02 88.9 3.2
0.50 97.3 7.5
2.00 87.7 4.6
g R R BRAL 0.02 89.9 3.5
0.50 98.3 7.8
2.00 91.2 2.9
135 0.02 96.9 4.1
0.50 91.6 8.6
2.00 88.5 2.1

23 REE

FEA A ) 2 PR YA (33 - S B 3 25 1F T, DA
3AEAEMELL (S/N) TR BR (LOD) | 58 HUR i
Jpi TN B E SRR (A s BR 43314 0.002 mg/kg
F10.001 mg/kg., 38 1k 7 BB S AN [A] v B 119 5
R P e Rt S R Y TR A A e g
TEBHUH A E B BR (LOQ) ¥9°4 0.005 mg/kg.,
2.4 40%SH - ME H K 4 BB 7E BRI 15
A HR IS

P2 A 3 7, G P T e R e I A R
FBURIT - 498 v 1 % B o 247 6 A Ao [ ) B K T R A1, G
HE T BRI B 8 1% — RIS AR, W25 2 h
Je G U Y T o R R R R OB 1 G o P
43524 0. 889 mg/kg#il 0. 711 mg/kg,21.0 d J5 HIKE
AT HH 95. 7% F1 91. 8%, 3 2 T, A A 2
P i I v R 7E BB B 2 I 43 1k 5.0 d A
6.6 d, TEBABUT A LA 25 5y Bk, W24 2 h J5
% H I e R ey R 98 v 1) S B e R VR B 3l oy
1. 437 mg/kgf 0. 947 mg/ kg, ¥ Fb M Y 4R 5%
PSR, W2 21,0 d Ji5, S8 HUAS Y Tk i g e g
T 35 T 5 [ 2R 4300 R 96. 2% 11 97. 8% , - T
IR 4.8 d M 4.5 d., GRHUR ok e e LR e
BRAUS i 2 W KR 25 5 e [ 0
S5O0 SR T Aty S R P B A K R 9 v A 11
WA 4.3~10.1 d F13.1~10.2 d, ABEEE
S5 R ity v R AE /N 27 R A 38 e R A 1 2
Gy50R 4.6 d F5.9 d, G U Yk e A GE R 7E
PR T iR A R 5 PR T R AR E R
), F R R T R B () 5k B e S B i
PRI I —E R, WIS R, 76— 1)+ 1
KA B 7K 2 i 0, A 245 B A il )32
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Fig.2 Degradation curves of chlorantraniliprole and thiame-

thoxam in pepper

R E T 2 25 AL, R 3 8
TN, 40% SR, - WE HIGE 7K 43 HIORE 5 He BRI R 4 7 7
#(0.0150 g/m*) FIIE # MEFEF R/ 1.5 £5
(0.022 5 g/ m®) FE BRI 2 A 25 2 Wk, i 25
FREEAS 7 d, RUCE BRI 3 d.5 d.7 d, SEHER

FH I Joe 7 B 1Y 3% B i R 0122~ 0. 912 mg/keg,
TE e 5 B 0.259~0. 816 mg/kg, MEH B
FEBRMLU 5% B iRy 0.114~ 0. 627 mg/kg, 7F 11
HH5R B EN 0.090~0. 889 mg/kg, HE X A LK
FH T i 7E AL b 1% e v 3 B R A BRI E , H2
ek B R 2 78 73t 2R 28 i v 1 B K 3% BA PR 2 2k 0. 600
mg/ kg , T WE HL B8 AU FE 45 BRH 5 A B A R0 A B
KRB BA B, XA A LR 2 R B S
Ez@@ﬁﬁﬂﬁuﬂ%ﬂﬂfﬁﬁmﬂqﬂ%mmﬁ F B4y
1.000 mg/kg' ™' R IR 1.5 £ 5 d5 5 4 47 57 1
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Fig.3 Degradation curves of chlorantraniliprole and thiame-

thoxam in soil

F2 SHXHABRIIEREERBMTETNRBERAEREBERE
Table 2 Degradation equations and half-lives of chlorantraniliprole and thiamethoxam in pepper and soil
Vieai] it Wi fige s 7 TR R WEfif~F e (1)
SRR Y ot fe B y=0.730 5¢70130x 0.972 3 5.0
T y=0.856 5¢70144 0« 0.922 3 4.8
WE R R BRAL y = 0.540 3¢701050x 0.947 2 6.6
13 y = 0.572 6130« 0.913 9 4.5
®3 SHXABRRERBEERMNTEGTHRLKRES
Table 3 Final residues of chlorantraniliprole and thiamethoxam in pepper and soil
i{%ig;g\ ﬁ/@\iﬁm&zﬁ — S R R BR e (mg/kg) I BB 5% BE B (mg/kg)
(d) PriE (g/m) B EE B 4
3 0.0150 2 0.803 0.737 0.502 0.770
0.022 5 2 0.912 0.816 0.627 0.889
5 0.0150 2 0.654 0.545 0.410 0.240
0.022 5 2 0.642 0.689 0.461 0.336
7 0.0150 2 0.122 0.259 0.114 0.090
0.022 5 2 0.150 0.321 0.123 0.118
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