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Screening and confirmation of non-target pesticide residues in plant samples
using a combined system of GPC-GC-MS, LC-ToF and GC-MS/MS

LU Da-Sheng, XU Qian, CHEN Chong, FENG Chao, LIN Yuan-Jie, JIN Yu-E,
XIONG Li-Bei, WANG Guo-Quan’

(Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336, China)

ABSTRACT: Objective To establish a method for the screening and confirmation of non-target pesticides in
plant samples based on the techniques of gel permeation chromatography-gas chromatography-mass spec-
trometry (GPC-GC-MS) and liquid chromatography-quaqrupole-time of flight mass spectrometry (LC-QToF).
Methods After a sample pretreatment including extraction with acetic acid/acetonitrile buffer system follow-
ing water immersion, cleaning up with dispersive solid-phase extraction and concentration, the sample was
separately analysed with GPC-GC-MS and LC-QToF in full scan mode and subsequently selected. Based on the
suspicious target analytes of the screening, gas chromatography-triple quadrupole mass spectrometry (GC-MS/
MS) was used to confirm the analytes and determine them. Results Four suspicious target analytes were suc-
cessfully screened by the combined techniques based on GPC-GC-MS and LC-QToF, and subsequently con-
firmed and determined by GC-MS/MS. The results were in accord with FAPAS test. Conclusion The method
based on a combined system with GPC-GC-MS, LC-QToF and GC-MS/MS is feasible and accurate for

screening and confirmation of non-target pesticides in plant samples.
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B.05.00.412 B.03.01(Service
Pack 3) B.04.00
22 KRWHZE
22.1 BESATEMF
2.2.1.1 GPC-GC-MS
GPC: 0.1 mL/min; 40 C;
4~6 min; 0.1
min; / (3 :7,Vv)
GC: PTV 120 C(5.3 min)
Wemin 250 “C(38 min); ;
7.2 min; 82 "C(4.8 min)
Lo, 280 C(18 min); (17.4 psi);
1.75 mL/min
MS: 220 'C 280 C;
8 min; 1.05 kV,
(45~650 m/z); 10 pL
2.2.1.2 LC-QToF
e , A B 0.2%
, B

20% (0 min) 20% (2 min) 50% (5 min) 99% (12
min) 20% (18 min) 99% (14.8 min) 20% (15 min),

0.25 mL/min; QToF ESI(+) ESI(-)
R 300 'C 8 L/min,
35 psi,
350 C 11 L/min, ToF (100~1000 m/z),
1.03 spectra/s, (VCap) 3500
V, (Nozzle Voltage) 1000 V,
(Fragmentor) 175 V, (Skimmer) 65
Vv, (Oct 1 RF Vpp) 750V,
: ESI(+) 121.050873  922.009798,
ESI(-) 122.985587  966.000725;
10 uL

2.2.1.3 GC-MS/MS

GC , 280 C,
14.794 psi, 3 mL/min,
60 mL/min(0.75 min ),

80 C (2 min)2™5.280 °C(7 min),
(1.5 mL/min); MS
280 C 320 'C 150 C, He
N, 225 mL/min 1.5 mL/min, MS
MRM , 1; 1 uL
222 MRk
1.006 g FAPAS

( 0971) 15mL ,
2g , 40 C 30 min, 2
mL1% 02 g , R
08¢g ) 1 min,
4000 r/min 1 min,
, 0.5 mL 60 mg
25mgPSA 25mgC;s 10 mg
(Carb) s 1 min, 4000
r/min 2 min, ;
GPC-GC-MS
, 4 ,LC-QToF GC-MS/MS
(=20 C)
223 HaReg B
GPC-GC-MS
LC-QToF ,
( D,
GC-MS/MS
224 Rk AH
( 1), GPC-
GC-MS , GC-MS-
solution (compound list) ,

£1 TEBHRSHTY GC-MS/MS £ 47H MRM S5
Table1 MRM parameters of GC-MS/MS for the analysis of suspicious target pesticides

(min) (m/z) (m/2) (eV) (m/z) (eV)
13.106 213 154(10) 127(10)

18.28 214 187(10) 172(10)

18.843 222 125.1(10) 82.1(10)

23.518 125 99(15) 89(15)

233 198 129.1(10) 102.1(10)

27.069 344 329(10) 300.6(10)

28.176/28.593 181/167

125.1(15) 125.1(15)
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Fig. 1 Flow chart of screening, identification, determination
and confirmation of pesticides residues
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Table 2  Screening parameters and results of compounds using the method of GPC-GC-MS

GPC-GCMS
1 SI
(min) (miz)( ) » S
40257 344 67(A),
. (100),372(15.7),388(35.4),345(32.5) 0.10 23088 85 P 71(M)
25.268 79(100),80(21.6),77(21.6),151(4.1) 034 9244 74 / N
19.388 127(100),213(25.9),154(18.0),153(4.2) 0.06 38767 66 P 32((1;/1))’
3 33.858 163(100),227(9.8),165(90.1),206(63.4) —0.42 39357 61 / N
27.032 222(100),139(106.5),224(37.0),125(70.4) 0.22 19595 79 P 59(M)
33.625 198(100),125(111.5),129(390.5) 0.15 233028 64 P 74(M)
28.55 97(100),301(5.9),179(5.6),177(13.6) ~0.30 325684 64 / N
27.388 278(100),125(519.4),109(388.9),279(402.8) -1.07 13640 69 / N
-1 32.497 167(100),125(275.1),181(54.7),152(71.3) ~0.47 5344 67 / S
26.082 123(100),83(55.3),164(29.5),219(26.8) ~1.00 1126585 68 / N
26.266 83(100),214(22.8),216(18.2),82(37.5) -0.52 38807 68 / S
2 30.265 125(100)70(74.6),83(56.9),153(12.1) ~125 6662 74 / S
28.847 125(100),70(85.5),83(69.6),250(51.9) ~0.09 5406 70 / N
25.445 112(100),128(50.2),168(46.4),70(31.5) 1.69 94267 62 / N
28.138 116(100)131(7.9),59(48.5),222(14.3) -1.57 5874 60 / N
:P s/ ;M ;N ;S
; (EIC) ( 3.3 LC-QToF ik
2- m/z 127, 213 154
), ( ) ) LC-QToF ’
m/z 91,
S m/z 91 s [1,10,13]
a ) ESI(+) .3
b ); ( ( )  GPC-GC-MS
2- ), ( 2- ), ( 3), 2
SI 58 73; ( )
TIC (c , ( 4) ,
2- ) 2- , LC-
( 2- ,SI 80), QToF :
( ) (
34,
, 3 [10]
- s 8
, -1 :
2 , ESI(+) ,
(2 , C @,
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Fig. 2 Manual searching and confirmation of chlorpropham using mass spectrometry library
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Table 3 Screening results of the cleaned up samples after the analysis of LC-QToF-ESI(+) with accurate mass full scan

GPC-GCMS
(Da) (Da) (ppm)
238.1441 238.143 4.87 80.8 10 1737367 N
291.114 291.1138 0.6 87.38 4 258144 P
403.1171 403.1168 0.66 74.29 6 15155794 P
336.1143 336.1142 0.44 76.97 5 1070705 P
297.2671 297.2668 0.97 92.73 5 361685 N
281.1378 281.1376 0.76 47.45 1 55528 N

R4 TRIKERSWIXFER LC-QTOF-ESI(+) £ 13 S 47 /5 B it 45

Table 4 Comparison of non-cleaned up samples with different dilution ratios after the analysis of

LC-QToF-ESI(+) with accurate mass full scan

(g/mL) (Da) (Da) ( ) (ppm)
0.5 336.1142 336.1142 99.67(A) 0 2.83
0.25 336.1145 336.1142 98.78(A) 0.9 2.85
0.1 336.1146 336.1142 98.09(A) 1.12 2.60
0.05 336.1145 336.1142 97.5(A) 1.08 2.47
0.5 403.1172 403.1168 98.34(A) 0.91 /
0.25 403.118 403.1168 M 2.98 /
0.1 403.1175 403.1168 M 1.74 /
0.05 403.1172 403.1168 M 0.99 /
0.5 291.1143 291.11384 M 1.14 3.33
0.25 291.1142 291.11384 M 0.89 3.08
0.1 291.1141 291.11384 M 0.65 2.72
0.05 291.1141 291.11384 M 0.65 2.39
/ ;A M
QToF ,
[12]’ GC ’
, GC-MS/MS GC-MS/MS MRM
; 2002/657/EC ,
GPC-GC-MS —_— (IP: 4)
3 (IP: 5)( 1), ( 3)
( 3), ESI(-) GPC-GC-MS  LC-QToF
; ESI(-) , GPC-GC-MS 3
( -1 -2)
3.4 MS/MS #EIEF0 E , 3
MS/MS  MRM FAPAS
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Fig. 3 MRM spectrum of 7 suspicious target pesticides using GC-MS/MS
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