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ABSTRACT
Investigation of Pesticide Metabolites in Food Matrices by LC/MS
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Pesticide residue research in food is an important topic of modern analytical chemistry. Because of
the toxicological properties of some pesticides could remain in their metabolites, designing efficient
strategies for pesticide metabolite investigation in food is necessary. There are thousands of
potential metabolites resulting from the metabolism of hundreds of parent pesticides in plants, in
animals, and from different transformation processes in the environment. Some pesticide
metabolites are specifically included in the residue definition and they are commonly determined in
routine analysis, as they are included in analytical methods as target analytes. However, there are
still differences in the international regulations when considering a metabolite as relevant. At
present, the analyst has to face to many potential unknown compounds with little information
available. In addition, many reference standards are commercially unavailable (especially if the
metabolite is unregulated), being their discovering in samples still more difficult.

LC-TOF MS has shown a great potential for searching pesticide metabolites in food [1], especially
when these metabolites are unexpected, due to the combined characteristics of high full-spectral
sensitivity and increased mass accuracy and mass resolution, which facilitate the reliable
identification of the compounds detected in samples. Moreover, hybrid QTOF MS provides additional
features for confirmation [2], because of the useful information given by accurate mass product ion
spectra after performing MS/MS experiments.

Investigation of parent-positive samples is an interesting option when searching for pesticide
metabolites in food. In this lecture | will show the use of two different strategies that facilitate this
task, avoiding the tedious manual selection of “relevant” peaks in the Total lon Chromatogram given
by TOF MS. The work has been performed using UHPLC coupled to (Q)TOF MS. One strategy is based
on considering a common fragmentation pathway between the parent pesticide and their potential
metabolites. After an enhanced fragmentation in the collision cell when acquiring in TOF MS mode (it
was feasible thanks to the use of a QTOF instrument), this approach was applied to several fruit
samples collected in the market. Parent positive samples were analyzed in this way, and it allowed
the discovering of (non-target) post-harvest fungicide metabolites in lemon and insecticide
metabolites in grape without previous selection of the compounds to be searched.

The other strategy is based on using specific software (Metabolynx, Waters) and applying it to
treated and untreated samples from field residue trials. This has led to the discovering of insecticide
metabolites in treated samples. In both strategies, every metabolite detected after a first acquisition
in TOF MS has been confirmed using QTOF and/or triple quadrupole (QqQ) instruments. Accurate
masses given by TOF MS together with the valuable information on product ions given by QTOF
MS/MS experiments were crucial for the safe identification of metabolites.
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