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THE RELATIVE BENEFITS OF GC/MS-DECONVOLUTION AND GC/MS/MS FOR TRACE ANALYSIS IN COMPLEX MATRICES

Terry Sheehan1, Melissa Churley1, Kai Meng2 & Phil Wylie2
1Agilent Technologies, Santa Clara, CA, USA 

terry_sheehan@agilent.commelissa_churley@agilent.com, 
2Agilent Technologies, Wilmington, DE, USA 

chin_meng@agilent.com, phil_wylie@agilent.com
For decades, the combined selectivity of high efficiency capillary separations and unit mass resolution mass spectrometry has provided an adequate solution for many analytical problems amenable to gas chromatography. But evolving government regulations and increasing public awareness about product quality and safety have steadily forced method detection limits toward lower levels and necessitated the analysis of increasing complex samples. The food & beverage industry has been heavily impacted by these new expectations, but other analytical areas such as environmental, toxicology and doping are facing similar demands for improved methods.

Two solutions provide lower detection limits in complex matrices: (a) post run, deconvolution of the MS spectral information from overlapping analytes and matrix to include reconstruction of deconvoluted chromatographic peaks and (b) more selective detection of target analytes with MS/MS. Extracts of vegetable (lettuce, pepper, etc) and fruits (oranges, peaches. etc) were prepared using the QuEChERS method (1).  Extracts were spiked with 100 to 160 pesticides at 5, 10, 20, 50, 100, and 500 ppb. Column backflush was used to control matrix carryover artifacts, which was especially valuable for the GC/MS-deconvolution method to minimize the increase of spectral noise. Large volume injections were used to differentiate method limitations related to amount on column versus matrix interference. 

Both approaches demonstrated a significant advantage relative to standard GC/MS methods (SIM or scan). In the case of GC/MS-deconvolution, detection limits in matrix were as much as 50x to 100x lower than standard methods. Even better and more consistent performance gains were achieved with MS/MS. Improvements on the order of a factor of 100 to 1000 were common for MS/MS.
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