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How multi-purpose is multi-residue pesticide analysis for the busy testing laboratory?
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Abstract

CSL owns three Applied Biosystems Sciex API2000 mass spectrometers which are all used for LC-MS/MS determinations, mainly pesticide residues.  These are nominally identical instruments.  During method development, a number of compound and mass-dependent parameters must be optimised to provide the highest intensity response for the ions.  Once the optimum values have been determined for a particular ion on one instrument, the assumption is that this value is directly transferable to another instrument of the same make and model without further re-optimisation. Recent experience has demonstrated that the declustering potential on one instrument is not transferable to another.  The implication for this is that the work done on more than 70 compounds on one instrument [1] would need to be repeated to ensure optimum response on another.  This flexibility in working practice becomes more important as analytical suites become larger and reporting deadlines ever tighter.

A group of pesticides based on varying mass and sensitivity to collisional activation were selected and detailed optimisations of all six compound and mass-dependent parameters were performed. The results highlighted differences in the optimum declustering potentials across the three instruments; where low declustering potentials were observed on one instrument, the corresponding values on the other two instruments were significantly larger.  The collision energy values, however, could directly be transferred from one instrument to the other.  To ensure optimum response, the declustering potential would need to be optimised for each compound on the individual instrument.

Reproducibility of the data on each instrument was tested over a three month period.  A tuning mixture was devised, which contained compounds giving significantly different declustering potential response curves across the three instruments.  The tuning mixture was tested at the beginning of each week after routine maintenance and cleaning of the curtain plate.  Comparison of the declustering potential response curves with the reference data for the tuning mixture enabled the operator to ensure that the optimum declustering potential values for that instrument were still valid.  The results over three months of testing showed that optimum declustering potentials for each instrument were reproducible.

[1] Hetherton et al,  A multi-residue screening method for the determination of 73 pesticides and metabolites in fruit and vegetables using high-performance liquid chromatography/tandem mass spectrometry.  Rapid Commun. Mass Spectrom, 2004, 18, 2443-2450.

