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Introduction: LC/MS and LC/MS/MS techniques require careful optimization of all API source conditions in order to obtain the best sensitivity. Typical parameters that are adjusted in electrospray ionization techniques (ESI) include flow rate and temperature of the drying gas used to evaporate the HPLC effluent. For a typical analysis, an operator is only able to set the drying gas temperature isothermally in such a way as to minimize sample contamination carryover and insure that the electrospray droplets are desolvated effectively.

Methods: Most HPLC separations start out highly aqueous. As the program progresses, more organic phase is mixed in, thus the need for a high drying gas temperature should decrease throughout the gradient program. Constant temperatures may result in excess heating of the electrospray droplets and will cause destruction of thermally labile compounds. A programmable drying gas feature allows the operator to specify a drying gas temperature for an individual mass analysis segment in an analytical run. The drying gas temperature can also be set to decrease over the entire gradient separation and then at the end, be ramped up to a high temperature during equilibration. This serves to clean out the API source, resulting in a more robust analysis.

Results: Carbamate pesticide analysis on an LC/MS/MS triple quadrupole instrument provides an excellent example of how a programmable API source is an immediate benefit. Carbamate pesticides readily form ammonium adduct ions [M+NH4] in the electrospray source using a mobile phase consisting of 0.1% formic acid:2mM NH4Ac in water (v/v)and acetonitrile. Compounds such as aldicarb and 3-hydroxycarbofuran form intense ammonium adduct ions that are ideal precursors for MS/MS analysis. However, these compounds are thermally labile and show rapid decomposition at API drying gas temperatures above 250°C. A second class of chemicals that are subject to thermal degradation are select chlorinated acid herbicides. Preliminary data demonstrates that several of these aromatic and benzoic acid herbicides perform much better at lower drying gas temperatures, such as 150°C. A signal-to-noise increase of up to 30 has been realized for Dicamba when the drying gas temperature is programmed down from 360°C to 150°C.



