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Fipronil and Amitraz are broadly used insecticides for the treatment or prevention for animal
health, indoor pest control, and commercial crop protection. As the use of Fipronil or Amitraz
on food-producing animals was not allowed by the EU legislation, the Maximum Residue Limit
(MRL) values of Fipronil and Amitraz were set at the detection limit of 5 ng mL-1 and 10 ng mL-1,
respectively. According to the database of Rapid alert system for food and feed (RASFF), after
the Belgian authority reported Fipronil residues in chicken eggs in 2017, there were 719 follow-
up reports from 34 countries. Fipronil and Amitraz are included in the Italian National Residue
Program so it is necessary to develop a selective, sensitive, specific and rapid method. Three
extraction methods were evaluated on fresh egg blank samples to determine the presence of
Fipronil, as well as its metabolites and Amitraz. In the solvent-salt method the sample was added
by water, NaCl and formic acetonitrile, followed by hexane to remove potential fat. In the Quick,
Easy, Cheap, Effective, Rugged, and Safe (QUEChERS) method the sample was extracted by
Superl® Que Citrate powder and acetonitrile, followed by Superl® PSA powder. In the water-
associated QUEChERS method the sample was mixed with water and acetonitrile, followed by
Superl® Que Citrate powder, then the supernatant was collected and mixed with CaCl2. The
analyses of the extracts were performed with high performance liquid chromatography coupled
to Q-Exactive Orbitrap high-resolution mass spectrometer (LC-HRMS). Furthermore, Thompson
(2000) mentioned that the Coefficient of variation(CV) is acceptable if it is lower than 22%. Based
on the obtained recovery values (72 to 113%) and CV (1.67 to 14.69&), the water-associated
QuEChERS method was selected because the recoveries rates obtained with the other methods
were lower than 70%.

Calibration curves exhibited correlation values ranging from 0.9653 to 0.9999(Figure 1); the
limits of detection ranged from 0.08 to 1.21 ng mL-1, and the limits of quantification were from
0.28 to 4.04 ng mL-1. The preliminary results fulfilled the European criteria for the validation of
the analytical methods. Further analyses have been performed to evaluate the repeatability and
reproducibility.
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Figure 1: The calibration curve of Fipronil. The figure plots 5 concentrations (0.5, 1, 2, 5
and 15 ng g-1) in X-axis and instrument response (peak area value) in Y-axis, respectively.
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