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Overview

Purpose: To test the implementation of the QUEChERS (Quick, Easy, Cheap, Effective, Rugged, Safe)
sample prep procedures for GCIMS analysis by performing a large volume injection of extracts prepared in
acelonitrile (MeCN). *

Methods: The extracts were prepared according to AOAC Method 2007.01 and injected via Programmed
Temperature Vaporizing inlet (PTV) in the Large Volume Injection Mode (LV1) and detected using a Thermo
Scientific DSQ™ Il single quadrupole operated in E1 selected ion monitoring (SIM)

Results: The linearity of a st of pesticides was evaluated in matrix. The Limit of Detection (LOD) and
percent of recovery at a marix spike level of 45 nglg were determined. Precision was determined by
running seven replicates of the matrix spiked standard,

Introduction

The analysis of pesiicides infruits and vegetabies is dependent upon the effciency ofthe extraction and
accurate detection of low levels of pesiicides in a high concenlration of matrx background. The purpose of
this study was to st extraciion reproducibiity in a spiked lefiuce marix and determine the sensiiviy the
Thermo Scientiic DSQ Il GCIMS system operated in SIM. The marix chosen for the study was iceberg
lettuce

Methods

The validation of the method was divided into two phases: the sample preparation procedure and the
instrument analysis method. The sample preparation pracess was evaluated to determine if minor
modifcations of the procedure would adversely aifect the exiraction efficiency. The validation of the
instrument method was performed by working with the pesiicide listin reagent solvent first and then in the
matix. The pesticide standard i reagent solvent was fun to oplimize the injection, separation and detection
of the pesticides by setiing up discreet SIM segments. Then the pesticide standard was spiked nto the
matix and analyzed to determine the LOD and precision from the replicate runs of spiked matrx extacts.

Extracts were injected with a 10 i syringe using the Thermo Scientiic AS 3000 liquid autosampler on a
Thermo Scientific TRACE GC Ultra™ configured with a PTV inlet with the LV1 option (Figure 1). The DSQ I
ed with the closed exition volume (CI 'e mass spectrometer was set up for
emission current was Set (0 50 A at a Detector Gain of 3 using the Autotune Tune File.
Each day a maintenance tune was performed to monitor the airhwaler spectrum and sensitvity of the mass
spec.

‘Sample preparation was performed using Thermo Scientfic HyperSep™ dispersive solid phase extraction
(QUECNERS) products along with Fisher Scientific chemicals and solvents of the appropriate grade.

“The following topics wil be addressed in the Results section of this poster
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FIGURE L DSQ Il single quadrupole, TRACE GC
Results: Instrument Ultra, and AS 3000 autosampler

Performance

The instrument did not require cleaning during the
study and the liner and column were not changed
At the beginning of each shift, a performance mix
Solution containing endrin and 4,4-DDT was run to
monitor the activity in the liner and column. The
breakdown for endrin was calculated as shown
below:

9% breakdown = ((endrin aldehyde + endrin ketone)!
(endrin + endrin breakdown products)) X 100

The daily endrin breakdown was < 10%. Noleaks
were observed and the response was stable.

Part of Thermo Fisher Scientifi

Results: Sample Preparation

The QUEChERS sample prep procedure consists of the steps shown in Figure 2. There are two main
parts: the extracton and clean up. Since an LVI injecton is made, the extraction solvent, acetonirie
(MeCN), will be injected and evaporated out of the split vent of the inlet to minimize the adverse effects of
ihis polar solvent on the colum. This also performs a 5X conceniraton of the extract. A Solvent exchange
would be required i the extracts vil b injected into a standard spifiess njector.  This saves time in the
sample preparation phase of the analysi.

FIGURE 2. Flow diagram of QUEChERS sample prep

Thermo Fisher Scientific Inc. Austin, Texas, USA

Results: LVI Optimization

The parameters for the LV inection are set based upon the volume of extract nected, the bailng point o
he solvent, and the volatiity of the farget compounds and heavy matrices i the sample. For this
applcation, the solvent was acetonitie (MeCN) with a boling point of 81.6 °C. A5 L injection was made.
“The final parameters are shown in Figure 3. The phases of an LVI injection are shown in the diagram in
Figure 4, vith a cross sectional view of the PTV wih the balfid liner. The baffled liner provides a surface
area for evaporation wihou the adiion of glass wool, which is important because glass wool can cause
Ioss of some very acive pesiicides.

FIGURE 3. Final PTV injection parameters FIGURE 4. Diagram of LVI injection phases:

injection, evaporation, transfer, and bakeout

PTV with Baffled
Liner

“Then the extraction solvent was.
sulfate and sodium

s, Atercantuging. a1t

an-up tube was vortexed,
Centuged, and he exract was vansented 1o an utosampler val ot mecton by parameters are
shown in Table 1 below.

Figure 5 shows both an injection of a standard with too much solvent (a), creating skewed peak shapes and
an optimized injection with Gaussian peak shapes with a narrow solvent plug (b)

IGURE 5. Distortion of peak shape with poor evaporation parameters (a) and optimized
vuummrs (b) of a standard with a5 L injection in acetonitrile
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The width of the solvent plug may be measured by monitoring the rise in the vacuum of the mass.
spectrometer as the solvent enters the manifold. The solvent width is shown at various evaporation times
(Figure 6). The optimum evaporation time selected was 0.5 minutes. At an evaporation time of 0.75 minutes,
loss of the targets were observed. Figure 6 Also Shows a step-by-step guide for Setting up an LVI injection.

FIGURE 6. Solvent plug measured by monitoring the manifold pressure during elution of solvent at
various evaporation times with a 5 L injection of acetonitrile and general guidel
parameter

Results: Separation and Detection
Once the njection parameters have been opiimized, the siandard is run n full scan to determine the retention
time for each pesicide. Retenion time windows are made to set the segment breaks for the Sib ons for

ds) and acquiring > 6 scans. Figur ‘e parameters in the Instrument Setup View for a
Segmentuith © S ons. The fna Sit parameters or he method are isted n Tablo 2

Afull scan analysis of the sample matrix was performed to determine the final oven temperature for elution of
the matrix. During the analysis of samples the filament s turned off after the last target compound elutes and
the GC will continue to bake the column. This is a very important analysis to prevent the accumulation of
matrix on the column and to minimize the contamination of the mass spec by the ionization of non-target
compounds.

FIGURE 7. Scan parameters for SIM with view of scans across a peak

TABLE 2. DSQ I SIM ion parameters
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Results: Validation Data — Linearity and LOD

A calibration curve was prepared in marix as specfied in the flow chartin Figure 1. The linearity was.
evaluated by applying a least square it and determining the R to be > 0.99. The results of the study are
Shownin Table 3 vith graphic plots. The LOD was determined by preparing seven replicate spikes in
Jettuce at 45 nglg

TABLE 3. Linearity (5, 25, 50, 250, 500 ng/g) in iceberg lettuce matrix (TN TIE]

ith selected calibration curves

Conclusions

The DSQ Il was evaluated fornearity and sensitvityfor @ group of pesticides i iceberg letuce matrix.
The QUEChERS sample preparation procedure specified in AOAC Method 2007.01 was used with direct
imecion o e aceloniri oatusg an emperatre programmabl ot and . . s vl
imcton. The LV and M parmeters were optinize 1 provie accurat values forsped pestcide

Tmatin. The inoarty of el pesicides showed an R i of > 089, The averag LOD was
8 ng/g e average percent recovery of 85% and average precision of 5 %RSD.
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