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Highlights

The QUEChERS method was applied for the extraction of pesticides in pet food; GC-MS was employed for
compound determination; The method will be used to monitor pesticide residues in commercial samples.

Abstract

The growing concern regarding animal health has increased the monitoring of potential pesticide residues in
pet food. Exposure to such compounds may result in several adverse effects, including endocrine disruption,
hyperthyroidism, and carcinogenesis!. However, current legislation establishes Maximum Residue Limits (MRLS) only
for the raw materials used in feed production, without defining specific values for the final product. Considering the
complexity of pet food as a matrix—marked by its high levels of fats, lipids, and additives2—sample preparation becomes
a critical step to ensure analytical compatibility and accuracy. In this context, the present study aimed to develop a
method for determining pesticide residues in commercial pet food. The QUEChERS method was employed for sample
treatment, followed by gas chromatography coupled to mass spectrometry (GC-MS) for compound identification and
guantification. Sample preparation involved homogenization through grinding, addition of water at a 1:1 ratio to obtain
a slurry, thus enhancing solvent—-matrix interaction. Subsequent steps were conducted according to the original, acetate,
and citrate QUEChERS protocols. GC-MS analyses were carried out in Selected lon Monitoring (SIM) mode, with
conditions optimized for each analyte. Method validation was performed in accordance with INMETRO guidelines,
evaluating selectivity, linearity, limits of detection (LOD) and quantification (LOQ), accuracy (recovery), and precision,
ensuring reliability and traceability of results. Preliminary findings demonstrated the efficiency of the method. Recovery
tests (R%) applied to the three QUEChERS variations showed promising results: the original protocol recovered 22 out
of 26 analytes (R% between 61% and 107%); the acetate version recovered 24 analytes (R% between 70% and 113%);
and the citrate procedure recovered 23 analytes (R% between 72% and 114%). These initial results confirm the
applicability of the QUEChERS method for extracting and quantifying pesticide residues in complex pet food matrices.
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