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Introduction 

Methods Results 

Ta n d e m m a s s s p e c t r o m e t r y c o u p l e d t o 
chromatography, such as GC-MS/MS and LC-MS/MS, 
operated in MRM mode, has become the method of 
choice for targeted screening of multi-residue analysis 
in complex food matrix samples. A fast,  easy and 
efficient sample preparation of food sample is the key 
to multi-residue pesticide MS analysis, which in fact still 
remains as a challenge. On the other hand,  the multi-
residue MRM method is labor-intensive and time-
consuming. For production labs, it is always desired to 
have a ease-of-use software which integrates MRM 
method development flow to significantly speed up the 
method set-up. 

In the current study, an improved QuEChERS sample 
preparation protocol as an alternative to the 
conventional QuEChERS is employed for vegetable 
matrix extraction. It is easy, fast, and has comparable 
recovery rate.1 The exacted matrix can be diluted and 
directly shoot into GC/LC-MS for pesticide analysis 
which largely simplifies sample prep and saves time. 
We also demonstrate MSWS 8.1 software with 
Compound Based Screening (CBS) workflow for fast 
MRM method development using Bruker Scion GC-MS/
MS and EVOQ LC-MS/MS system. 

 

Three vegetable samples rice, avocado and spinach 
representing low moisture content, fatty content and 
high moisture content vegetable group were extracted 
using the following modified QuEChERS protocol 
recently developed at US FDA Lab at Irvine.2 

Figure 1. Bruker ScionTM GC-MS/MS with Scion 436 
GC (left); EVOQTM Elite LC-MS/MS with Bruker 
AdvanceTM UHPLC (right) 

Conclusions 
•  The modified QuCHERS Method 

developed at FDA Irivine office is a 
simple, less expensive, and unified 
sample preparation for pesticide 
analysis on both GC-MS and LC-MS 

•  Compound-based Screening (CBS) 
work flow along with Bruker factory 
MRM libraries simply multi-residue 
method development on GC-MS/MS 
and LC-MS/MS system 

•  Good sensitivity of low ppb (1 ppb) 
on Scion TQ GC-MS/MS and sub-ppb 
(0.1 ppb) on EVOQ LC-MS/MS were 
demonstrated; great linearity was 
achieved on both instruments  

Food Safety-Pesticides 

References: 
 
 
 

1.  FDA/ORA/DFS, LIB# 4495, Irvine Rapid Analytical Method: A 
rapid SPE Multiresidue Method for the Analysis of Polar and 
Nonpolar Pesticides in High Moisture Food products by Olusegun 
Ajayi, et. al. 
2.  2012 AOAC Conference Poster, Los Angeles Micro Method: A 
Rapid SPE Multiresidue Method for the Analysis of Polar and 
Nonpolar Pesticides in High Moisture by Olusegun Ajayi, et. al. 

Helen (Qingyu) Sun; Zicheng Yang; 
Kefei Wang 

Bruker Corporation, Chemical and Applied 
Markets (CAM), Fremont, CA, USA 
 

30 pesticides were spiked in to the three extracted 
vegetable matrix. Calibration solutions were  diluted 
using extracted blank matrix.  
Scion GC-MS/MS analysis 
Ionization mode: EI mode 
Calibration: 1, 2, 5, 10, 20, 50, 100 ppb 
Column: Bruker BR-5MS 30m x 0.25 mm, 0.25 µm 
Run time: 36 min 
EVOQ LC-MS/MS analysis 
Ionization mode: ESI positive 
Calibration: 0.1, 0.5, 1, 2, 5, 10, 20, 50, 100 ppb 
Column: Phenomenex Synergi  Hydro-RP, 100mm × 
2.0 mm ID, 2.5 µm 
Run time: 14 min 

Table 1. The MRM transitions of 30 pesticides by GC-
MS/MS and LC-MS/MS system 

Compound based Screening (CBS) MRM 
method development workflow 

GC and LC-MS/MS MRM method 

Rice 

Avocado 

Spinach 

Figure 2. MRM method development workflow using CBS. 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 method parameters; f) auto update Quan/
Qual ion ratios from the result of a standard. 

Sensitivity 

Figure 3. Total ion chromatogram of 1 ppb spiked-in 
pesticides in spinach QuCHERS matrix by LC-MS/MS 
(left) and 5 ppb spiked-in pesticides in spinach 
QuCHERS matrix by GC-MS/MS (right) 

Linearity 

Table 2. Calibration of pesticides in different matrices using GC-
MS/MS and LC-MS/MS, shown above are R2 values of calibration 
curve; excellent linearity was achieved in each matrix 

1 ppb, spinach 
LC-MS/MS 

5 ppb, spinach 
GC-MS/MS 
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