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Introduction 1

Hardware/Software
Chromatographic separation was conducted with a PerkinElmer
QSight LX 50™ ultra-high-performance liquid chromatography
(UHPLC) system and determination of the pesticides were
achieved using a PerkinElmer QSight® 420 triple quadrupole
mass detector with a dual ionization source. All instrument
control, data acquisition and data processing were performed
using Simplicity™ 3Q Software.

Figure 4: Example calibration curves with concentrations from 0.1 to 10 g/L (ppb) 

Summary

• A rapid and sensitive LC-MS/MS screening method was 
developed for a multi-residue pesticide (190 
pesticides) analysis in rapeseed extract

• Heavy matrix effect were found for most of the 
analytes in rapeseed extract matrix

• It is recommended that calibration method using 
stable isotope internal standards, or matrix matched 
calibration method,  should be used in order to 
accurately quantify these pesticides
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Rapeseed crops are a major oil commodity and pesticides are 
regularly used for crop protection. In order to ensure the safety 
of food, regulatory bodies have set maximum residue levels for 
pesticides in plants, such as rapeseed crops, to protect human 
health. In this study, we present a simple, sensitive multi-
residue method for fast screening of 190 pesticides in Rapeseed 
extract by using QSight® 420 UHPLC-MS/MS with rapid polarity 
switching in both negative and positive ionization mode in a 
single analytical run. 

Experimental Conditions2

LC Method Parameters and Source Conditions
The LC Method and MS Source parameters are shown in Table 1. 
An inert sustain C18 HP (3µm, 2.1x100 mm) and a guard column 
C18 (2.1x10mm) were used in this study. 

Standards and Sample Preparation
A laboratory reagent blank was prepared with 75% methanol 
and 25% water. Calibration standards were prepared in both 
neat solution and in the matrix ranging from 0.1 to 10 µg/L 
(ppb) to evaluate matrix effect of the sample on the pesticides. 
The rapeseed oil sample was extracted using Acetonitrile as the 
extraction solvent. 

Table 1: LC conditions and MS Source conditions

LC conditions

LC model LX-50

Column oven 40C

Sample cooler 5C

Injection volume 5 L

Column Inert Sustain C18 HP (3µm, 2.1x100 mm) 

Guard column C18 (2.1x10mm)

Flow rate 0.3 mL/min

Mobile phase A 5mM Ammonium Acetate in H2O

Mobile phase B 5mM Ammonium Acetate in Methanol

MS source conditions

MS/MS system QSight 420

Ion Source ESI

ESI Voltage (-) -4000

ESI Voltage (+) 2500

Nebulizing Gas 180

Drying Gas 120

HSID T(C) 200

Source T (C) 320

The rapeseed extract sample was also prepared by spiking with 
pesticides and then diluted 40 times. This sample was then injected 15 
times to calculate reproducibility. 

The separation of the 190 pesticides was carried out by gradient elution 
with a flow rate of 0.3 ml/min and an injection volume of 5 L. All 190 
pesticides were separated within a 20-minute run time. Figure 1 below 
shows an overlay of the laboratory reagent blank (LRB) chromatogram in 
red and the 0.1 g/L standard mixture of the 190 pesticides. Figure 2 
below shows the chromatogram for the 10 g/L standard mixture. Rapid 
polarity switching in both negative and positive ionization modes was 
implemented in this method. Figure 3 shows example chromatograms of 
pesticides in positive and negative modes at 0.1 g/L concentration. This 
demonstrates good signal to noise ratio for the pesticides at the lowest 
level standards. 

Figure 1: Overlay of laboratory reagent blank (red) and standard mixture of 190 
pesticides at 0.1 g/L (green)

The following calibration standard levels were prepared in both neat 
solution and as matrix matched calibration in the rapeseed extract: 
0.1, 0.5, 1.0, 2.5, 5.0, 10.0 g/L. Excellent linearity were achieved for 
all 190 pesticides with R2 > 0.99 in both neat solution and matrix 
matched calibration. Figure 4 below shows example calibration curves 
of the pesticides. 

Figure 3: Example pesticide MRM chromatograms of standard mixture of 190 
pesticides at 0.1 g/L in positive and negative ion mode.

Figure 2: Total ion chromatogram of standard mixture of 190 pesticides at 10 g/L

Matrix effect was evaluated in this study by comparing the slopes 
obtained with neat solution and those that were prepared in matrix. It 
was found that some analytes were  experiencing ion suppression 

effect as shown in Figure 5. The matrix effect calculated was -88.9% for 

Oxamyl, indicating ion suppression effect. In total, about 39% of the 

pesticides (75 out of 190) suffered heavy matrix effects which is 
greater than 20%.

Red: Sample 2 (diluted rapeseed extract)

Green: Sample 3 (diluted spiked sample: 0.125ppb)
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Figure 7: Overlay of diluted rapeseed extract and diluted spiked rapeseed extract sample

The rapeseed sample extract was diluted to 40 times before 
injection. As shown in Figure 6, there were two pesticides that were 
identified: Anilofos and Pyraclofos to be of 2ppb concentration. 

A spiked sample was prepared and diluted to 40 times dilution. Figure 
7 shows an overlay of the chromatogram for the diluted rapeseed 
extract (red) and the diluted spiked rapeseed extract (green). The 
spiked sample was injected 15 times and good reproducibility was 
obtained for 89% of the analytes with RSD <20%
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Figure 6: Total ion chromatogram of rapeseed sample extract after 40x dilution.

Figure 5: Example calibration curves for Oxamyl prepared in neat solution and in matrix.
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