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Analysis of Residual Profiles of Pymetrozine and Isoprocarb SC in Paddy Field by QuEChERS Combined with
UPLC-ESI-MS/MS

WANG Quan-sheng, CAO Meng—chao, LIU Ya—nan, WEI Peng, ZHU Guo-nian, WANG Meng-cen”

(Institute of Pesticide and Environmental Toxicology, Zhejiang University, Hangzhou 310029, China)

Abstract:In this work, a rapid, accurate and sensitive method for determining the residues of pymetrozine and isoprocarb by UPLC-ESI-
MS/MS combined modified -QuEChERS was developed, and was then applied to investigate the residual deposition and persistence of
pymetrozine and isoprocarb SC in paddy soils under field conditions. The reliability of the method was evaluated by extracting the pesticide—
free paddy samples spiked with authentic pesticides at various concentrations with acetonitrile, and purifying the extracts by salting—out and
then analyzing pesticides by UPLC-ESI-MS/MS combined with external standard method. The recovery percentages of the pesticides ranged
from 75.2% to 115.9% with the relative standard deviation(RSD) from 2.6% to 19.1%. The limit of quantification(LOQ) of both pesticides
was 0.001 mg-kg™ in paddy field water and 0.005 mg-kg™ in rice—plant/soil, respectively, indicating that this method could be used to de—
termine the trace amount of residual pymetrozine and isoprocarb in paddy field. In the field trial, the degradation curves of the pesticides fit
the first—order kinetics. The half-life was 0.7~12.6 days for pymetrozine and 0.4~5.2 days for isoprocarb, suggesting that both pesticides
were easily degradable compounds in the environment. In contrast to its WG—formulation, pymetrozine and isoprocarb SC showed relatively
high dissipation rates in plant tissue, but relatively low in soil, showing the profound influence of formulation type of pesticides on their per—
sistence in the agricultural ecosystem.
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Mtk 45 i ( pymetrozine ) , k2% #4 B M (E)—4,5-—
H—6-H FE—4— (3L neE IV H R 3L ) -1,2,4- = 15E-3
(2H) -, & F B 7R BB B2 L 28 W) E & R I RE SR
I, L2 AR ST 22 B, W0 s it U Ak A7 1
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IR R R, REE T RERZE A ),
VBT B R 2 TR AR Ok g /6 , S50fef B HURRISAET . Mkigf
B FH Oy s, RO (B IS , e aUE
FEsRmi R AIRe 1, R EMA ERL K
BT, REA S RS T AR R L A U
ok, —HEGHT
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e (0]
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Lk Isoprocarb

PRS0 S A 1 78 /N BRAAR N R AR B R,
IRATBUN BRI, 1 58 s AR A 2, B —
SEMNE R T REED Dk, A R A DN SR
B M R — 2R — 3 e A S R G 1 5
AR AT S KSR Y E I . BT, ERSh
LA 00 3 X ML M 0 60 S5 TN J P % B A Ay ik e
177 38, A oS R A HPLC A 7 32 v it g
5% B8 | 4 i S SR AT A 7L 45 HPLC-FLD Al
FEOK P S N U AR B 5, (BAFTERTAL AL IR 2
S SR BRI BEAR A AN o 28 DR I R 8 R A
o - FL 55 HR I T i 1 (UPLC-ESI-MS/MS ) 45 &2l
K QuEChERS {8y [ —& Rl  MErf R U5k &
A3BT T35 P TR] B A0 Ao 1 S5 PR gl A e P A
FES AR B, T4 AW TS R AR A e
FVD = Hi A FE RIS , A7F 5 7K e v bt ) R S P4 J 52
it ek 77 R 7 7K A R 14 5% BR TR S5 BR AR, LA R
HAZ VEPFN SR AR

| MR

L1 R &SHE
Acquity UPLC —Quattro Premier XE MS/MS J&
ACQUITY UPLC™ BEH C18 &%+ (2.1 mmx50 mm,

N Pyme:trozine

1.7 pm, 3E[E Waters 23 1) ) ; DHZ-DA KA R 1E IR
PG MR B2 w]) s R-210 Jighh 28 &L K% V=700
75 % (Bt BUCHI A #] ) ;N-EVAP 11 &AL (#T
MR T2 7] ) s Anke DL-5-B B0 HL( B RESAH])
Koy S A5 LA AR R o

NHH2F i ( pymetrozine ) F11 5 4 J& (isoprocarb ) Fi
i (2L 99.0% ) 5 30% ML i - S5 A Jali ek 72 591 5 T s A
N R (ke ) ; ToKBREREN (48 350 CHIHE 4 h
HHD s Haxin iy h bt

B AVEY MoK RS, R a0 R - Wi VL IE (55 K
09),fE A E T 1(R5] 88), WIRF K VP GRIAL 10 5 ).
1.2 f&AERGRIEIE T

HERFE L FIAERIRR 5% B TR 3 B et B
H 53R 3 AN/ NX, BEAS/NX TR 30 m?, /)8 X ] 5 £
PAT ARG BE PR G2 At 2477 i A il 750 P
900 g-hm™ (270 gai.-hm™), JtizyJ5 2h f11.3.5.7.
14 21 d RAf, B/ NXFEALR A 1~2 kg fEAE, THIAE
FHE T B LY 50 m? (/N X, DAL SR 7E 1
A E AP PIR TR R sh & bR A LRI E Y, B
IKZ)5 em PR, FRic KO fE 2y, W B il 1 g
m2 ifiZh )5 2 h F11.3.5.7.14 .21 d RbE, A/ NXCREE
0~10 cm 3¢ 1~2 kg JKFE 2~3 L, il ke FHS, Jiikeas
FIXFHE
L3 A%
1.3.1 HESL SRR L

FRE 10.0 g £HEF 50 mL 20, A 10 mL
EBFK, FE 10 min, F A 10 mL 21, HER
1 min, HIA 3 gNaCl F15 g MgSO,, Wl 1 min, 4000 r-
min™' B0 3 min J5H FIEWR 2 mL, 1 0.22 um JERR,
RIS

FREX 10.0 g FEFFAESL T 250 mL #EEGH, A
20 mL 2B F/K, #1510 min, FA 50 mL 2 , 3§
T ELE 30 min, 3IUEE A 5 ¢ NaCl F1 8 g MgSO, 1Y
HIERME P, RZHES) 1 min, HE 10 min J5, BRI
W 2 mL, 15 0.22 wm JEME, FRi

HH 100 mL L3 JEKEE 7 #2500 mL (#53
W=F e, 15 g NaCl JEiRA395T, - A e
PR, BRI 50 mL, YAE T 2, 5 R 0B HLAHZ ToK i
FRENBR /K G TE 40 CARIRI R 4r 23T, AT
JEFH 2 mL 2R REZE 1) 0.22 wm JERE, FEIN
1.3.2 UPLC-MS/MS 43#7 44

K FERR 1o 50BORE 03 £ I BT 1S A6 I, UPLC SR
FHBREE BRI (R 1), 413 30 °C, AT 10 wL, Faik
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SR FH ESTCHL IS 25 3 1150 1E 5 22 31 52 o 4G (MR M)
B (3R 2), BT R 2.5 kV, B IR 120 °C,
Js FELEE 350 °C, B A & 500 L-h, #EALS
Mk 40 L-h7,
* | BENRA G R
Table 1 Gradient elution conditions of UPLC

5[] i Flow rate/ 0-19%H /AR 0.1%

. . 2N Acetonitrile
) Formic acid aqueous

Time/min mL+min~ solution V/V % VIV ,%
0.00 0.20 50 50
0.80 0.20 50 50
1.50 0.20 20 80
2.00 0.20 20 80
2.50 0.20 50 50
5.00 0.20 50 50
* 2 Rik s EREKNSEH
Table 2 MRM parameters used in study
WA 0T OB gL G
Pesticide on/mlz iz Dwell time/s  Cone/V energyleV
MM ] 218 79 0.245 20 36
Pymetrozine 105 0.245 20 16
SN 194 95 0.245 20 25
Isoprocarb 137 0.245 20 15

1.4 tREHLAIL T

2 HRE5HM

2.1 FENRGERREMZE

TEPLAL G 3BT 2544 T, MHCASE P R0 S PN g P O B
B IE] 43 S22 1.2 min F1 2.9 min , R R R0 52 D4 8% 4
B 7 BT E L E 1 A G e/ NG H 3
A 1.0x10" g, FE 0.001~1 mg-« L™ i PN 1) IHAeF e 0
SEPUEAS AR e L (B 38 e B 5 R APt G R
IR 3,
22 FENERESREE

B K AR R 1S3 | W3S 0 3R 91 32 A bt g
Vil 5 PR SR AR A 7 [T R g (18] 2), e i 4
PREEAE 5K, S50 (3K 4) R, Rl 2578 = Fh 3L 5
FES, TR A2 EISCE  75.2%~115.9%, 6B 50
TR FIORG 235 FE A AR 2R B o A ) 255K
2.3 HEMELRIEE R

B0 45 S R MR I 7R S PR gl A A HH PR
HR R AR TR B A R 35k K> -3 AR , FH K
WIHAUUR R HAE AR A 1 3 R Y 106.1~568 175 (&
3)o XTI T RN ST A5 B — R IR 3

* 3 FEAERMRETLEHZ
Table 3 Standard curves of pymetrozine and isoprocarb at

concentrations of 0.001 to 1.0 mg+ L™ in different matrixes

WA 2y R FrifEph 2k 7 e REL
ﬁ%u’lﬂ&‘ 1.0 mg'mL‘] E]/‘J ntkﬂﬂ:@ﬂ R %W@dﬁ;zﬁ?ﬁ?& Pesticide Sample type Standard curve equation R?
F 2 I 5 BE 41 0,001 .0.01 .0.1.0.5 1.0 mg- L &7 MEEA5F ] :]E;};Wlater Y=270 379X+848.285  0.994 9
s N N - N Pymetrozine ¢ Plant Y=182 245X+1 449.43 0.987 3
PRI, P R b AR R I 0.001, L3 Soil Y=200 673X-41.301 9 0.999 2
0.01,0.1,0.5.1.0 mg- L™ f#mifl AR 15 13t UPLC~ SN K Water V=145 452X+123.878  0.987 4
MS/MS 44 F 43 A T 22 , R FHAMR L a1, LAiE Tsoprocarb  HiFk Plant  Y=9 503.53X+1.041 64  0.992 5
FEHE A X Bl R AEN Y SR B bR T AR M2k . FHESol V=74 361.6X+92.4873  0.998 8
3 4 MLUFER 5 ETE E K AERRFD T2 R B T AN E g R
Table 4 Average spike recoveries of pymetrozine and isoprocarb in water, plant and soil
- — N4 Pymetrozine SN Tsoprocarb
Sample type  Spike level/mg-kg” R B xR RsDe OOt iz RsDY
Average recovery/% Average recovery/%

7K Water 0.001 1159 8.1 108.8 2.6

0.02 101.4 6.7 98.9 55

0.2 112.8 5.7 86.5 7.5

THAR Plant 0.005 103.9 19.1 103.6 15.1

0.2 79.7 6.3 109.2 8.6

1 103.3 14.3 102.6 17.0

+ 4 Soil 0.005 86.4 7.3 97.6 6.6

0.2 75.2 32 100.0 16.0

1 93.0 4.0 79.3 35
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100% 1 .
’ (A) F#F Production 51 Precursorion
/”f,/z:los 218.26
50% -
’ FB5+ Production 217.45
mlz=79
216.14
215.0675 219.59
3828 49.74  73.42 %80.12 107.15 S
e YT g o YN | s
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mlz
95.06
100% | .
(B) F#F Production B+ Production
m/z=95 m/z=137
\.‘ z‘ 451 Precursorion
09 137.34 19421
| /
136.64 152.06
B9 6s.86 7939 19613 114.18 151301153 13 191.70 {194.53
o346 0235586 69577662 348 |08 06. 123543571570, | 1 ogrr0 391073 19578
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Figure 1 Mass spectrum of pymetrozine( A ) and isoprocarb(B)
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(AFREE 0.01 mg-kg™; (B)HZKFESD 0.2 mg-kg™ KA N (COREMRFE S 1 mg-kg™ ACFAS NI (D) - 3ERES 1 mg-kg™ K EN
(A )Standard pesticides(0.01 mg-kg™); (B)water(0.2 mg-kg™); (C)Plant(1 mg-kg™); (D)Soil(1 mg-kg™)

B 2 FHnEbnkeg ik E

Figure 2 Chromatograms of spike recovery test
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Figure 3 Dynamic curves of pymetrozine and isoprocarb in paddyfield water( A ), plant(B) and soil(C) samples

TIZESH(ER S, W R H EREE b i) TR A sh 2 ih 28
MARFFA—Hsh J12¢ R (B 3), LI e g R 2
FIRHR VD = Mo FH K . AERRRD 158 b i 2 5 1 43 51 R
0.7~1.9 d.0.7~1.5 d Fl1 4.5~12.6 d, T 5 N g 73X = Hb
7K . AR RN -3 i 89 3 50 R 0.4~0.9 d.0.5~

1.2d f12.1~5.2d,
3 e

TESCRE A A R, 3 2 3l P e A

PR, M AF P R0 S5 AR A3 ) FE R FL S 16,36 V T 15,
25 VI HEWAE TR, HFEEMETFE TR
FREER BB M KAE T BRI R, e
MR, H A T O VB KTEAN TR 2H
AL LT X B AR, AR RIS G K iR
Frp i AR , TR ABIRTRR , DT F -k A
Fo MR RPINA R RIS , 52 B S e A, R
AT R, ik, i€ LE-0.19%F iR
KRR BIAH . A, XL R S5 H b S 5t itk

&S MWEFER SR B E K AR TR BB

Table 5 Kinetics of pymetrozine and isoprocarb in water, plant and soil

R SR Hb MEAFER Pymetrozine ST Isoprocarb
LEESS VU EVE . ). . N 7 . Ny, - ). . N 7 N
Sample type  Trial location B FE Degradation  H15& R HL Correlation  2ZEH] 325 H 2 Degradation LIET Y T2
kinetic equation coefficient Half life/d  kinetics equation Correlation coefficient  Half life/d
MK Water  #fi{l. Zhejiang Ct=10.352¢%" 0.898 6 1.9 Ct=369.33e™% 0.960 7 0.4
i Fujian Ct=1.889 5¢™ 0.973 4 0.7 Ct= 6.964 67 0.902 6 0.6
517 Hunan Ct=6.351 8" 0.954 3 0.8 Ct=11.338e ™% 0.798 7 0.9
FEAK Plant WYL Zhejian Ct=0.038 3e*" 0.9370 1.5 Ct= 0.150 4e5% 0.833 8 1.2
Jjrang
fi# Fujian Ci= 0.022 7% 0.860 1 1.3 Ci= 0.327 2e747¢ 0.997 5 0.5
17 Hunan Ci=0.111 2798 0.983 0 0.7 Ct=0.092 3¢ % 0.8715 0.7
14 Soil WiTT. Zhejian Ct=0.086 0e™*'>" 0.563 7 4.5 Ct=0.279 8e ™" 0.718 7 2.1
Jjrang
i Fujian Ct=0.047 8% 0.776 1 7.1 Ct= 0.077 9e*5% 0.637 6 52
157 Hunan Ct=0.021 6™ 0.764 5 12.6 Ct=0.052 1" 0.927 7 43
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T3 T Ak, (A I % 1 i 30 d5e (4 , (] Bof 38 o e
TH BRSO, (T 3RAS I i B 2 B i b o

26D R O A Il 0 S5 AT A K 7 e R R
PR (MRL)435024 0.1 mg-kg™ F1 0.2 mg-kg™™, Bl
A SEPIRI ] UPLC I 2 A A P i i 19 LOQ 4 0.02
mg-kg™ s 4TV SN A AE K H S R LOQ K 0.01
mg - kg™, REAS T I FEAS A HR A BT EE5K o Ak, B
S50 2 HPLC 43 Bl 52 74 % 78 Hr b i (1) LOQ 353
0.005 mg kg™, HHEFIAL B AT 4 M 2. FBA
SENERIEY. T2 PN I I - S TN 8, WG A5 FH P ) 5% P
SIS0 DA A5 32 0 SRS I T IE A e A S DS
BREA o [H ST I A0S DN R v A EE T AR
¥ 09 LOQ M E k%) 0.001 mg-kg™, HA = HY R
JE | FLRA 5 i 5 f 4, BE A% Ay HC IS I R R PN R
IREE U PP B AL A ) R AR TR o

it 24 24 K, WHC A 0 S5 P9 JE A FE K HR ) e
K3 23.759~121.139 mg kg™, Tt T HAEFERR AN 1
B vk B X R i TS it 2 1y R Ak
SR AT 43 AT T F K s iy , i Bl i ) ) JE
FH 7K e 25— 53 B A Rt , — 0404 R A 10
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R i, ] B2 i TR 30 P K Hh A 28 B R fi
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A5 A R 15 R A, 2 M K S5 T AR
Fh SR EE 57 2 BRI 5 55— 51T, FK 28 55 T4 H
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BRI A IR - ) 22 RS Y DR E i T
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T SRR P 18 5 i R LRI ST 25 SR 22 1 BH
ARSI ST HC A P ZE AR AR A A b ok A
S350 09~1.4d . 4.1~53 d, SR EERE 1
BRI B 1.5~2.2d . 1.7~4.1 d, AL
o ) AR AR A - e 2 A4 510 0.7 d (12,6 d,
SEP AR R AT - ) A 4 R 0.7 d 4.3 d
AL DA H P Rh A 245 78 398 ep ) T i R B 7
TR A T R, AL PRACHY , A e 1t
A2 BRI (SC), T SC — AN &5 /0B 1
BRI, it 24 A 24 [ AR/ IN Ay A e R 2 T o P AR X
IKATERIFR (WG )25, 25 G T AR, D ZE A iR 31
ff AR R, WG ZE KR TR — M L SC s, AEARAY
RIHE LG FEH , WG 2500207 /K b FLAE K Hp g
B, 3P R 2 R TR A X

A% 245 A A Al S EAE AR BEA T TR ST 2 B A
ALK P R AR S DR T SR P AR, DXL LA
S KA AR FR b P AT R R AR B R . T
SERT DL SRR 0 A 25~ AT 25 LA, i 245
B AR DN R XA A A 8 )7 A — S Y
SN, A R BRI R LA — P ST B
PRI, PEE A0 T S5 A A PS50 R T o e g Ak
27‘5”6]0

4 #Eig

(LN, ¥ 7 [ ARG I bk S 1 0 7 Nl B )
SIMTr s FEE IO ARSI A5 R R A BEAE IR A
R 1A Y S AERE ATHRA T R A R o 33Xy AT R
TN P PRI H A AR 1 0 S5 P B )R B P R LA T
PSPl SR AL T BRI AR S

(2) A 507 il 60 S5 A B 7 A T P A9~ 22 300 O 0.4~
12.6 d, UIHIPIETERGE PR T oM ey, H
SC FITIAHXT T WG FIRY, HATTE 358 if e A A
15, FEAE IR R A S A PR R R A, R IITFR) X A 2
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