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Overview

Purpose: Develop and test an intelligent software to sreamiine the analysis of pesticides in a seed oil
matrix

fethods: An extract of seed oil was spiked with various levels of pesticides. The samples
analyzed o0 TRACE™ GC i gas chromeiogreph (GC) conigured it & andemn Eiecton Capture
(ECDIFPD)

pesicides. Any samples with a detected Concontaton ot s lavge( wmwund Py predetermined limit
were automatically added to a lst of samples 1o be injected on the PolarisQ mass spectrometer (MS).
An fon trap MS was chosen because of its superior quanitation ability in matrix via the MS/MS
experiment. A robotic TriPlus™ liquid autosampler with a 150 sample ray was used 10 inject on either
the inlet that led to the GC detectors or to the inlet that led into the MS, as directed by the Smart
Screening software program.

Results: Of the 44 pesticides studied, 35 were sufficiently halogenated to be detected at a 1 pg on
column load with the ECD. 15 were uexecxaue at 10 pg column load using the FPD, and all of the
pesldes wa soun o ha P s 2 MS expotiment t 5.1 0 e, T near s of
the dat greater than 0.99.

100 pg infcted on catum forthe mase spectiomelor and ECD and was 10 pg 1 1000 g for the o
18 replicate injections were made at the 10 pg/uL level on the PolarisQ. The median precision for the
mass spectrometer was 8%.

Introduction

Pesicides generally fall into two groups. The frst s a lass of halogenated products, ke pp-DDT
\which has 5 chlorine atoms per molecule, that have a strong response on the ECD. The second ciass is
asetof are based inhibiton. This lass is not
always halogenated, but it always has a phosphate moiety. These compounds are observed selectively
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FIGURE 2. Diagrams of the electron capture detector (ECD), flame photometric detector (FPD), and
the PolarisQ ion trap mass spectrometer (MS)
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Mass Spectrometer
A diagram of what a multistage mass spectral experiment entails is shown in Figure 1. The first stage of the
MSIMS experiment isthe isolation of the precursor ion. The isolation s then followed by the second stage
of WS, colsion nduced dissociaton (CD), of ht precursoron t generate praduct s, whichare

ut o the ion trap. in the isolation and the
precursor fon, parameter g, ge are found in Table 1. These
parameters are cnmpnunu specifc and st Table 1 lists the pr

sed fo the
parinens. A Compaison of the 1l Scan,or Single tage MS, and MSIMS experment  ound:in Figure

Gas Chromatograph
A GC method for the separation of 44
chiorinated and o

pesticides was developed using the tandem ECD/FPD to detect both

temperature was held for 10 minutes and then ramped at 5°C/min until 320°C was reached. This
used

e Thermo Electron Corporation

Smart Screening Software
Smart Screening makes inteligent sequence
decisions automatically. Using the defined
cis in the XDK, a programming sysiem
for the Xcalibur™ data system, the software:
eviews the resuls of the GC ECD/FPD.
analyses to determine if any samples

FIGURE 4. Smart Screening decision flow chart

‘These limits typically relate to the limit of
detection, limit of quanification, or a
regulatory limit. These limits can be

a compor P
basis 50 each compound can have a unique
imit for confirmation. Ifthe GC analysis of a
sample shows the presence of any tar
compounds above the threshold, that sample:
is added to a new sequence to be used for
GC-MSIMS analysis to provide confirmation
and quantiaton.
Once the data review for the enire GC

e has been completed, the GC-

TABLE 1. Mass spectrometer and ECDIFPD detector information
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GC and the GC-MS/MS analyses will be
letely automated

mpemure was held for 10 minutes.
Itwas usedina for 1.0 minutes. The initial temperature of the.
injector was 80°C and was held for 6 seconds. The Injector was ramped at 10°5ec 0 a inal temperature of
90°C, where it was held for 1.5 min. The injector was cleaned between samples by holding the
temperature at 320°C for 10 minutes. Table 1 lsts the retention times of the pesticides for both of the
chromatographic conditions.

xychlor spectra in full scan mode and MS/IMS mode

Relative Abundance

manner. The decision flow chart for the

‘Smart Screening software is shown in Figure
1

FIGURE 5. Comparison of FPD, ECD, and MS/MS analysis of Chiorpyrifos at an equivalent
ntration of 50 ppb in matri
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Results

‘The linearity of response was excellent for all
detectors. The correlation coeffcient

all compounds. The 10
PO/ concentration was the lowest sample
tha could be seen on the FPD. As a resull,
the calibration curves were run from 10 to
1000 pgiL for this detector. The ECD was
an order of magnitude more sensitive and
was able to detect the 1 pg/L samples,
However, as is seen in Figure 5, the

of the PolarisQ is

o y hgher a s same

test of the reliabilty of
the ana\ys\s, 1 repnca«e sampls at 10pg
injected on column were run in matrix on the
PolansQ. The average precsion was 0.3%.
Toe s of cecon (L0D) for e PolrisQ
s vl b e 50 pos schle

Discussion

8y using selective detectors for screening, the
likelinood of co-eluting marix interferents is
greatly reduced. The FPD detector s selective to
phosphorus containing compounds only. For
Screening, the detector was able o find levels
near 10 pg infected on colurmn. Thisis an order
of magnitude farger than for both the ECD
detector and the PolarisQ. The

detector is also selective; it is only sensitive to
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is limited to higher concentrations. In fact, there
were three samples that were flagged for re-
analysis by MS/MS because they contained ECD
sensitive pesticides. The PolarisQ found and
quantied them, and it also found
organophosphorus compounds at levels below
the 10 pgiuL cutoff concentration for the FPD.
‘The power of the MS/MS experiment easily pulled
outthe target pesides n matixin e
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An example of the different chromatograms is shown in Figure 6. The compound of interest is eluting at

19.00 minutes for the top two traces. For the MSIMS run, the elution time is obvious. This is a remarkable

inrease nsgna-to-nase, The equlent concenraton i the nnglna\ sample, assuming perfect recovery

ino the analyzed sample. s 50 b Tho amount nected

v methods.For the GC detectorun, the fnal

compound, melhosychior, outes at 26 Minutcs. Forthe GOIMSIMI run, methosychior s st the finl

compound.and t s at 34 minuts quve ork il focus on decrasing th chramatograph run e of
based method in ple throughp. long

Inaditon,

ail version of the alow o e
lfcrent g chromalogratns with mace Spectal conrmation made on the one POATSQ i he sysem. This
system will have 2 GCs, 3 njectors, 2 stacks of GC detectors, and the PolarisQ MS. This wil effectively
ouble the throughput of the screening system.

Conclusions

A seres ofprot ot concept experimerts have shown that an nteligent sequencing oftvare can use @

this work, a series of 44 pesticides
were. smked mm a seed oil matrix. The samples were scveeneﬂ using a tandem ECD/FPD setup. This dual

the LOD was 10 DD’uL |ur me FPD a1
PO/ for the EC of the
robusiess o e analyison e o0,

vmecnun o o 100 . pure standard s
20%

eary all
Compaunts. The dcepionswire casedby

Gautsan ek shapes, The resuts are
Tables 2 and 3.

for of halogenated pesticides.
toa sequence for the

rference. A

The Polasq used S
was used 10 inject the ie two inlets on the TRACE GC Ulira. In
i jon, the sensitivity of the PolarisQ is significanty higher than that of the screening techniques. The ideas.
presented here will also reduce sample preparation ime because the same samples are used for both the.
screening and confirming method,




