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INTRODUCTION

Pesticides are widely used in the production of fruit and vegetables across the globe. Governments, food producers and food retailers have a duty to ensure they are not present in final products for consumption. Most countries have regulations governing
pesticide residues in food. For pesticides in food products, legislation imposes Maximum Residue Limits (MRLs) which lead to the requirement for analytical techniques that are sensitive, selective and reproducible. Multi-residue pesticide analysis is
challenging due to the low limits of detection required in a diverse range of food commodities. As there are currently in excess of 1000 pesticides in use, laboratories are under increasing pressure to broaden the range of pesticides determined in ever
shorter turnaround times. The renowned QUEChERS extraction method has been pivotal in this approach, however different chromatographic techniques are typically required for the efficient detection of the multitude of pesticide residues; either by gas
chromatography or liquid chromatography, typically coupled with tandem mass spectrometer systems.

Typically, GC analysis is carried out using a dedicated GC-MS/MS system with an EI source. As shown by Portoles et al, [1] EI causes extensive fragmentation of some pesticides leading to poor sensitivity and selectivity, as demonstrated in Figure 1.
APGC is a soft ionisation technique which generates high relative and absolute abundance molecular ions resulting in highly sensitive and selective MRM transitions. Furthermore, the APGC source is interchangeable with the LC electrospray source
enabling a single MS instrument to be used for the analysis of both LC and GC amenable pesticides [Figure 2]. In this study, we demonstrate sensitive, accurate and repeatable results for the analysis of pesticides in QUEChERS extracts of a selection of
commodities below the regulatory limits.

METHODS RESULTS AND DISCUSSION

Analysis of 20 GC amenable pesticides, difficult to analyse in EI due to excessive fragmentation, was performed using positive ion MRM mode. By varying
A variety of commodities (strawberry, pear and spinach) were extracted by source conditions either charge exchange or protonation can be selected for an APGC analysis. For the analysis of pesticides, protonation provides more
QUEChERS (CEN method 15662 DisQUE #186004831) protocol to generate a nine efficient ionisation than charge exchange. Therefore, a vial of water was added to the source to promote protonation. The MRM transitions with optimised
point calibration range from 0 to 50 pg/kg and replicates at 1 pg/kg (to measure cone voltages and collision energies are shown in Table 1. Two transitions were monitored for each pesticide to increase method specificity. The high
repeatability) A deuterated internal standard, chrysene-d;>, was added to give a intensity of the precursor/molecular ion generated by APGC makes it possible to use specific and sensitive MRM transitions. In contrast, many pesticide
fixed concentration of 2 ng/mL to each vial prior to analysis and was used as an MRM transitions used with EI MS/MS use lower m/z, less specific fragment ion as the precursor. The inherent specificity provided by use of the molecular
injection standard to correct for injection volume variation. All standards were ion as the precursor in an MRM transition over the use of a fragment ion results in more confident detection of lower levels of analytes even in these
analysed in triplicate and the low level spike in each matrix was analysed ten times complex matrices prepared with a simplified, generic sample preparation technique.
using the Waters® Xevo TQ-S with the APGC source using the conditions described

| A. NIST EI Spectrum 195
below. 100

241

GC Conditions

207

170 265

Column DB5-MS 30 m x 0.25 mm x 0.25 pm film o] s g
_ 41 5 143 - e
Carrier gas Helium 1.2mL/min » | T 7 K - . m . N
Temp' Gradient Initial ?ﬂ DC fDr ﬂ'l minLItEf 33 ﬂC‘Iirmin t':} 18[’ o 20 ; AD B0 [] 1l] H 120 1EI ‘i[] 180 ” 200 240 [] QRE!NiillmllE;llgEI I|'II32|LI‘II 340 3@03133@0 4Iit+‘ll‘; M+
hold for 1 minute, 7 °C/min to 300 °C, hold 6.52
minutes. Total run time 30 minutes. | B. APGC Spectrum
Injector temperature 250 °C
Injection type Pulsed split/splitless
Pulse time 1 minute
Pulse pressure DD psi
Injection volume 1l |
Make up gas flow Nitrogen 300 mL/min e Tt Tt s i L L M M )
Transfer temperature 310 °C Figure 1. GC-MSMS spectra for endosulfan by A. EI and B. APCI (APGC) Figure 2. UPLC and APGC on Xevo TQ-S
To assess the accuracy and precision of the method each sample matrix was spiked at 1 pg/kg (10 times below the blanket MRL of 10 ug/kg) and ten repli-
cate injections made. The concentration of each pesticide was calculated using matrix matched calibration curves. Figure 3 and Table 2 show the mean
MS Conditions calculated recoveries and concentrations for each pesticide in all three samples matrices.
_ Table 2. Mean concentration of each pesticide (n=10) in the three sample ma-
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Azinphos-Methyl 20 20 0.5 0.99
> ' ' a collaborator in Table 3, with the additional advantage of running UPLC analysis on the same MS/MS.
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Buprofezm 15.9 3065203 30 10 0.05 0.99 Table 3. Comparison of APGC-MS approach versus EI-GC-MS. (Table courtesy of NofaLab, NL)
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