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Abstract
This study demonstrates a multi-residue pesticide analysis method 

for complex food matrices prepared by a modifi ed QuEChERS proto-

col using a Bruker SCION GC-MS/MS and EVOQ LC-MS/MS system.  

The sample preparation method is well suited for direct injection on 

both GC-MS/MS and LC-MS/MS systems. The Compound Based 

Scanning (CBS) feature enables fast multiple reaction monitoring 

(MRM) method development on both the EVOQ and SCION. Excel-

lent linearity was achieved on both instruments and good sensitivity 

of low ppb (1 ppb) for GC-MS/MS analysis and sub-ppb (0.1 ppb) for 

LC-MS/MS analysis is demonstrated. 

Introduction
Tandem mass spectrometry coupled to chromatography systems 

such as GC-MS/MS and LC-MS/MS, operating in MRM mode, has 

emerged as the industry standard method for monitoring residues in 

fruits and vegetables. However, a continuing challenge in multi-res-

idue MS analysis is fi nding a sample preparation method that is as 

easy, fast and cost-effi cient as possible.

A modifi ed QuEChERS preparation protocol has been developed at 

the US FDA laboratory in Irvine.1 QuEChERS, an acronym for quick, 

easy, cheap, effective, rugged and safe, is an encompassing method 

that can extract multiple classes of pesticides from a wide variety 

of samples. The methodology developed by the US FDA lab in Irvine 

presents an alternative to the conventional QuEChERS technique, 

allowing the extracted matrix to be diluted and injected directly into 

the GC/LC-MS to save time. In the following study, the modifi ed 

QuEChERS sample preparation protocol is shown to be a simple, 

less expensive and unifi ed alternative to the conventional QuECh-

ERS techniques.

Samples prepared by this method can be analyzed by both GC-MS 

and LC-MS, and so in this study analysis by both the Bruker SCION 

GC-MS/MS and EVOQ LC-MS/MS is demonstrated. The novel fea-

tures offered by the EVOQ and SCION instruments make them emi-

nently suited to the detection of trace pesticide components within 

complex food samples. The Vacuum Insulated Probe Heated Elec-

trospray (VIP-HESI), IQ Dual Ion Funnel and Active Exhaust on the 

EVOQ ensure high signal-to-noise ratios and superior robustness 

while SCION’s Axial Ion Source and novel Lens-Free design delivers 

ultra-high sensitivity and reproducibility for routine analyses.  Both 

systems come with CBS, an easy to use software feature which en-

ables rapid method development for multi-residue assays.



Method
Three vegetable matrix samples of rice, avocado and spinach repre-

senting low moisture content, fatty content and high moisture con-

tent vegetable groups, respectively, were extracted using the following 

modifi ed QuEChERS protocol developed at US FDA Lab at Irvine (Fig-

ure 1).

Thirty pesticides amenable for both GC-MS and LC-MS were spiked 

into the three extracted vegetable matrices. Calibration solutions were 

diluted using extracted blank matrices and prepared for analysis using 

the EVOQ LC-MS/MS and the SCION GC-MS/MS.

The MRM method development workfl ow was set up using CBS as

shown in Figure 2. The target pesticides (Table 1) were selected from 

the software’s MRM library before being exported to the CBS method 

editor. The dwell time for each MRM is automatically calculated based 

on its retention time window (timed MRM). A “built-in” processing 

method allows for easy updates of the retention times and method pa-

rameters and automatically updates qualitative and qualitative ion ratios 

based on the standards.

Instrumentation set up  

Figure 1: A modifi ed QuEChERS sample preparation protocol de-
veloped at the US FDA lab at Irvine, USA. 



Figure 2: MRM method development workfl ow using Bruker Compound 
Based Scanning (CBS) software: a) select target pesticides from MRM library; 
b) export to CBS compound method editor; c) auto-calculate scan time for 
timed-MRM; d) “built-in” processing method; e) easy update of RT and meth-
od parameters; f) auto update Quan/Qual ion ratios from the result of a stan-
dard.

Table 1: MRM transitions of 30 pesticides by GC-MS/MS and LC-MS/MS 
systems. 
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Figure 3: (a) MRM chromatograms for selected pesticides at 1 ppb in a spin-
ach extract by LC-MS/MS. (b) MRM chromatograms for selected pesticides at 
5 ppb in a spinach extract by GC-MS/MS.

Results and Discussion 
Excellent sensitivity was achieved for multi-residue pesticide in various vegetable matrices using both the Bruker SCION GC-MS/MS and 

EVOQ LC-MS/MS systems. Examples of 1 and 5 ppb spiked samples in a spinach QuEChERS matrix analyzed by LC-MS/MS and GC-MS/MS 

is shown in Figure 3. Table 2 illustrates the calibration results for the pesticides in different matrices for the two systems. R2 values show that 

excellent linearity was achieved within each matrix. 

For research use only. Not for use in diagnostic procedures.

 

Bruker Daltonik GmbH        Bruker Daltonics Inc.        Bruker Daltonics Inc.

Bremen · Germany
Phone +49 (0)421-2205-0
Fax +49 (0)421-2205-103
sales@bdal.de

www.bruker.com/ms

Billerica, MA · USA
Phone +1 (978) 663-3660
Fax +1 (978) 667-5993
ms-sales@bdal.com

Fremont, CA · USA
Phone +1 (510) 683-4300
Fax +1 (510) 490-6586
ms-sales@bdal.com

Table 2: R2 values for the calibration of pesticides in different matrices us-
ing GC-MS/MS and LC-MS/MS.

Conclusion
The multi-residue pesticide methods developed on the Bruker SCION 

GC-MS/MS and EVOQ LC-MS/MS systems have shown superior sensi-

tivity and reproducibility for the analysis of complex food matrices pre-

pared by an FDA modifi ed QuEChERS protocol. The Compound Based 

Scanning feature and Bruker’s pesticide libraries enabled rapid method 

development and ensured optimal dwell times for each MRM transition.  

Unique hardware innovations such as the EVOQ’s Active Exhaust and IQ 

Dual Ion Funnel and the SCION’s Axial Ion Source and Lens-Free design 

ensure sustained high performance is maintained during routine, high 

volume, high throughput quantitative analyses.
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