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Determination of Eight Kinds of Pesticide Residues in Soil by Ultra-high Performance Liquid Chromatography-tandem Mass Spec-
trometry

ZHANG Da-wei
Abstract

eight pesticide residues in soil. [ Method ] The soil samples were extracted by ultrasonic extraction with 0. 1% formate-acetonitrile solution , puri-

(SEP Analytical Services( Shanghai) Co. ,Ltd. ,Shanghai 201108)

[ Objective ] To establish an ultra-high performance liquid chromatography-tandem mass spectrometry method for the analysis of

fied by PSA/C 5 or PEP solid phase extraction column. The compounds were separated by gradient elution with acetonitrile and 0. 1% formic
acid water as mobile phases on ACQUITY UPLC BEH C 4 column. Qualitative and quantitative analysis was performed in multiple reaction mo-
nitoring mode (MRM). [ Result] The eight pesticides had a good linear relationship between 0. 1 and 100. 0 wg/L (R> =0.995) . The recovery
rates of the methods were 82. 4%—109. 0% ,and the RSDs were 0. 709%—2. 740%. The detection limit of the method was 0. 1 wg/kg. [ Conclu-
sion ] This method is rapid, efficient, accurate and high sensitivity ,and can be used for simultaneous determination of 8 pesticide residues in

soil.
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Table 1 Mass spectrometry analysis conditions of eight pesticide com-

ponents
P T FET HEFLEL I Al RE
i ’lJ i Precursor Product Cone hole  Collision
eshieide ion(m/z) ion(m/z) voltage//V  energy//V
H K% Methamidophos 142.1 94.07/125.0 38 16/12
LB e Acephate 183.9 143.27/95.2 6 6/20
A AL SRR Omethoate 214.0 183.27/125.2 10 10/20
5 Dimethoate 230.0 199.17/125.2 20 8/20
H SR I 306.2 108.4"/164.3 36 32/20
Pirimiphos-methyl
=3 W} Tricyclazole 189.9 163.27/136.2 16 20/26
ZE455 R Carboxin 236.0 143.2"/87.2 20 14/24
WRIHEE Fenpyroximate 422.3 366.17/138.3 20 14/34

W+ ERET
Note: * means quantitative ion
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Fig.1 Extraction efficiency of different extraction solvents
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Fig. 2 The MRM chromatogram of eight pesticides components( 1 ng/mL)
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2.4 ARG HER B 37 SRS RGN ARER
W AE L S57 R L. 67 ALAR AT HevR B2 phy (I3 oy AT R
UCHEREINE , LA B G W0 45 2100 1 B T T AU LA AR
(V) LA B R B BE AR AR (X)L hnrfE i 2. 45
REWI(F£2),8 MACZYAE 0. 1~100. 0 pg/T ZEPESE R R4
(R*=0.995) , H. 8 PR 2GR BRI N 0. 1 pg/ke, 5 i B
Y0 0.4 pwg/kgo
R2 SRR ML IS R H IR

Table 2 The linear regression and LOD of eight pesticide components

28 M =} /T\ ==X

K2 % H:jj—fi Determination - HiBR S EERR

.. Linear - LOD  LOQ
Pesticide . coefficient

equation (R®) ne'ke  pg/kg

A Jtie i Meth- Y=9 001. 12X+123. 001 0.999 0.1 0.4
amidophos
T e Y=28 210X+1 477. 69 0.998 0.1 0.4
Acephate
EA RS Y=14 861X+672. 492 0.997 0.1 0.4
Omethoate
IR Y=19 480. 5X+1 219. 61  0.995 0.1 0.4
Dimethoate
FH R I Y=35076. 1X+941. 644 0.998 0.1 0.4
Pirimiphos-methyl
= mg Y=4219. 18X+ 84.898 1 0.999 0.1 0.4
Tricyclazole
Z45 R Carboxin Y=15 186. 1X+649. 817 0.995 0.1 0.4
eI TE Fenp- Y=8 939. 48X+666. 254 0.999 0.1 0.4
yroximate

2.5 REEMERERE DULKRASH IR, 8
PR 25T A HEVE WA I 85 LR B2k 1 gk 1R AR
FE 6 4, SR Ab B , EHLINE , TH5 6 YA P AR X AR
HEDR 2% (RSD) FUINAR A% S5 R0 (£ 3) ,8 P 2 1k
431 RSD 7E 0. 709% ~ 2. 740% , i &7 [8] Wit 2R 75 82. 4% ~
109. 0% , FH1Z 7 75 B IR EDSCR RIS 25 B R4S

F3 LTHHRSHRAGNDHBEZEEMMIRERE(n=6)

Table 3 Precision and recovery rate of 8 pesticides in soil samples

Vil S lle]j/J\i RSD JJl]Rff/\lElqﬁl/?
Pesticide piked amount % ecovery
ng/kg rate//%
FH izt Methamidophos 1.0 0.748 101.0
LR et Acephate 1.0 2.740 96. 1
B AL SR Omethoate 1.0 1. 360 84.2
5 Dimethoate 1.0 0.709 109.0
A ZL MR IERS Pirimiphos-methyl 1.0 1.510 96.0
=3 Tricyclazole 1.0 1. 400 95.0
Z45 R Carboxin 1.0 0.945 103.0
IR s Fenpyroximate 1.0 2.070 82.4
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