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Reduced Cost for Pesticides Residues Analysis by GC/MS/MS Using Mini-QUEChERS and a High Efficiency

Source

Introduction

Laboratories responsible for ensuring food safety seek to
reduce the cost per analysis without compromising the
accuracy and reliability of their results. A promising
approach involves miniaturization of the QuEChERS
extraction method and the use of smaller sample injection
volumes. We found cost savings of >40% due to reductions
in solvent, sorbent and labeled ISTD. Use of a High
Efficiency Source and only 0.5 pL injection further reduces
sample cost through decreased maintenance while still
enabling lower LOQs. In carrot, tomato and celery matrix,
recovery-based LOQs for 86-90% of the 126 pesticides
analyzed were 1 ng/g, and 95-98% of the pesticides had
L0Qs < 5 ng/g, or half the default MRL of 10 ng/g.
Challenging captan and folpet residues were guantified at 5
and 1 ng/g, respectively, by employing the commercially
available 1STDs captan-d6 and folpet-d4 for only $0.04 per
sample.

Refer to GC/MS/MS “Pesticide Analysis Reference Guide”,
Agilent Technologies publication 5991-2389EN.

Sample Preparation: Extraction/Partitioning (AOAC)

2 g of sample, 2 ceramic homogenizers
2 mL ACN (1% HAc), vortex
1 g of Agilent Bond Elut AOAC salts; shake and centrifuge

Dispersive SPE:

Transfer 1 mL of extract to 2 mL Agilent Bond Elut dSPE:
General fruit & veg [PSA] or Universal [PSA, C18, GCB]
vortex and centrifuge

transfer 250 ul to vial for analysis

QC samples were fortified with a 1 pg/mL pesticide stock
solution (126 pesticides) yielding concentrations of 1, 5, 10,
and 50 ng/g. A 10 pL volume of internal standard spiking
solution (10 pg/mL of Parathion-d10, DDT, p.p-13C12, TPP,
captan-d6 and folpet-d4 ) was added to all samples except
the control blank to yield a 50 ng/g concentration in each
sample. Calibration standards were prepared by spiking the
extracted blank at 0.5, 1, 5, 10, and 50 ng/g.

Analysis by GC/MS/MS

An Agilent 7890 GC coupled to a 7010 Triple Quadrupole
GC/MS system with High Efficiency Source was used. The
GC system was equipped with a Multi-Mode Inlet (MMI)
with air cooling and a back flushing system based on a
Purged Ultimate Union controlled by an AUX EPC module.
Agilent Mass Hunter Software was used for instrument
control, and for qualitative and quantitative data analysis.

Method Transfer— No Re-optimization

What is new to this method:

* 2g QuEChERS sample instead of 15 g sample

* 0.5 pl injected instead of 2 pl

The GC/MS/MS analysis method, with no change except
injection volume, was seamlessly transferred to the 7010

GCMS with its High Efficiency Source, which maximizes
ion production and leads to greater sensitivity.

Agilent 7010

A true improvement in
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not just lower noise

MS sensitivity depends on the number of
ions measured. The 7010 Triple Quadrupole
GC/MS system’s ulta-effiient El source
maximizes the number of ions that are
created and transterred out of the source

a 20X increase in the siope:
of the calibration curve.

Response

body and into the quadrupole analyzer —

giving you the advantages of

= Increased response and better
precision at all levels

Other GC/MS.

Agilent 7010
= Lower detection fimits

= More precise ion ratios and better
qualitative information

Reach lower detection limits —
up to an order of magnitude lower
for many analytes. Other GC/MS

R Redefining
Simplified sample low-velume injections
preparation and

. o The benefits include:
system maintenance

From smaller injection volumes to scaling-
down sample preparation, the benefits of
more ions are many

Less frequent liner replacement
for longer consistent response

Longer column life, which reduces
maintenance time and costs

Faster sample preparation and
less need for sample preconcentration

NOW:
0.5 pl

- Agilent Technologies

LOQs are based on %RSD < 20 for n=6 Recovery
Samples, where Average Recovery is in the range
of 70 <= 120%

LOQs of 5 ng/g or lower were reached for 95, 98 and 97% of
the 126 pesticides analyzed in carrot, tomato and celery,
respectively.

In the case of carrot, 86% of the pesticides had LOQOs of 1
ng/g. For tomato, 89% had LOQs of 1 ng/g and for celery
90% of the 126 pesticides had LOQs of 1 ng/g.
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Recovery-Based LOQs are 1 ng/g For 86-90% of Residues

Distribution of Average Recoveries (n==6) for 126 Some Challenging Pesticides Monitored in Carrot,
Pesticides Spiked at 1, 5, 10 and 50 ng/g in Carrot, Tomato and Celery:
Tomato and Celery A Partial List of Recovery-based LOQs (ng/g)
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Precision Maintained With 2 g Sample and 0.5 pL Injection

Individual Recoveries of Captan and Folpet Spiked in Celery, 2g sample

1ng/g 5ng/g 10 ng/g 50 ng/g
%RSD captan = 12 %RSD captan = 11 %RSD captan = 7 %RSD captan = 5
folpet = 10 folpet= 5 folpet= 2 folpet = 3
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Sample tube
Average recovery for folpet
at 1 ng/gis 72% (n=6)

Captan and folpet are base-sensitive compounds and are often the most problematic in terms of recovery when using
QuEChERS and precision during analysis. Miniaturization allowed for 100 ng each of captan-d6 and folpet-d4 ISTD to be added
to a 2 g sample at a cost of $0.012 and $0.028 per tube ($0.04 total). Resulting LOQs for captan and folpet are 1 ng/g in celery
(MRLs are 50 ng/g for each commodity). Results are shown above.

LOQs for captan in carrot and tomato are 5 ng/g (%RSD 8 and 15, respectively) and 1 ng/g for folpet (%RSD 10 and 13,
respectively). MRLs are 100 pg/g for captan and 20 ppb for folpet in carrot and 3 pg/g for both in tomato. Additional labeled
compounds such as captan-d6 and folpet-d4 could be included without significant cost increase per sample (below).

Reduce Sample Prep Costs by Over 40%

Cost Breakdown and Cost Savings for Sample Preparation with QuEChERS and Mini-QuEChERS Technique

Sample Centrifuge Internal Standards: dSPE Total
Preparation Tube Captan-d6, Folpet-d4 | General F&Y | Cost/Sample
Cost/Sample or Universal
QuEChERS $0.43 $1.50 $2.96 $0.30 $1.32/$1.96 $6.51/87.15
Mini-QuEChERS $0.42 $0.20 $0.80 $0.04 $1.32/$1.96 $2.78/83.42  43%/48%

Significant cost savings were realized through both scaled down sample prep and decreased instrument maintenance. This was
made possible by using a miniaturized QUEChERS method and a High Efficiency Source for GC/MS/MS analysis. LOQs for the
majority of challenging pesticides in carrot, tomato and celery were 1 ng/g despite injecting less sample to improve ruggedness
of the overall method.
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