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LESSONS FROM QuEChERS FOR SAMPLE PREPARATION APPLICATIONS:  

THE BABY HAS BECOME A TEENAGER

Steven J. Lehotay

US Department of Agriculture, Agricultural Research Service, 

Eastern Regional Research Center; 600 E. Mermaid Ln.; Wyndmoor, PA  19038; USA
Email:  Steven.Lehotay@ars.usda.gov 

QuEChERS stands for “quick, easy, cheap, effective, rugged, and safe.”  The concept was born to two “fathers” (Anastassiades and Lehotay) in the USDA lab as a multiclass, multiresidue sample preparation method for pesticide residues in fruits and vegetables.  Lehotay introduced the original QuEChERS method to the pesticide monitoring community at the 4th European Pesticide Residue Workshop in Rome in 2002, and the development of the method was detailed in a subsequent publication.1  QuEChERS lives up to its name by incorporating highly streamlined extraction and cleanup techniques to provide practical and analytical performance advantages over previous methods.  Taking advantage of LC-MS/MS and GC-MS analytical tools, the QuEChERS method achieves ≈100% recoveries with ≈10% RSD for hundreds of pesticides at concentrations <10 ng/g in a wide variety of food samples.  An analyst can prepare an extract in 10 min or 20 extracts in about an hour while using $1-3 of materials and generating only 10 mL of non-chlorinated solvent waste per sample, with few labware needs.  


The QuEChERS approach entails salt-out partitioning/extraction in a centrifuge tube between a minimal amount of acetonitrile solvent and water in the sample using magnesium sulfate followed by dispersive solid-phase extraction (d-SPE) for cleanup.  The co-developers of QuEChERS have conducted two independent and interlaboratory-validated QuEChERS methods under the auspices of AOAC International (AOAC Official Method 2007.01)2 and European Committee for Standardization (CEN Standard Method EN 15662).3  The original unbuffered method and these official buffered methods have been validated for hundreds of pesticides and commodities and implemented in countless residue monitoring labs worldwide.  At least 11 companies are marketing QuEChERS sample preparation products for use in pesticide residue analysis and for adaptation in other applications.

The approach is very flexible and it has evolved into a sample preparation template for many modifications and other applications.  More than 100 peer-reviewed papers have been published on QuEChERS and d-SPE, and the original QuEChERS paper has been cited >200 times.  QuEChERS concepts have been used for acrylamide, clinical compounds, veterinary drug residues, food quality, supplement testing, perfluorinated compounds, polycyclic aromatic hydrocarbons, alkaloids, environmental, and mycotoxin analytical applications.  The QuEChERS “baby” has become a “teenager” that does not know its full potential or its limits yet.
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