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Improving performance,
selectivity and stability

In many application areas, the determina-
tion of pesticides in food for one, extensive
sample preparation and sample clean-up is
necessary in order to reach the required lim-
its of determination and in order to keep the
analysis system sufficiently stable for a rou-
tine analysis environment. Method devel-
opment and sample preparation for GC/MS
and LC/MS analysis is not a trivial matter.
In recent years, opinions have been voiced
that samples can be introduced to the anal-
ysis system without any or much prepara-
tion and compounds detected and quan-
titated without prior separation. Especially
LC/MS or LC-MS/MS systems, it was said,
would handle the matter nevertheless. Even
with highly sophisticated mass spectrome-
ters, however, a high level of matrix back-
ground can significantly influence system
stability and can produce significant ana-
lytical interferences. The benefits of auto-
mated sample preparation and automat-
ed matrix elimination for the determination
of pesticides by GC/MS and LC/MS are
demonstrated in the material shown in this
GERSTEL Newsletter, which is published
for ISC 2008 in Miinster.

About GERSTEL

GERSTEL develops, produces and sup-
ports solutions that include automated
sample preparation and sample introduc-
tion for GC/MS and LC/MS. The available
techniques include automated Solid Phase
Extraction (SPE), which can be performed
in combination with Standard Addition, De-
rivatization, and Eluate Concentration with
or without Keeper Solvent. Additionally, in
combination with a GC or GC/MS system,
Automated Liner Exchange (ALEX) enables
automated matrix elimination in the GC, al-
lowing the user to dramatically reduce the
amount of effort going into sample prep-
aration, for example by using the QUECh-
ERS sample preparation method for the de-
termination of pesticides in non-fatty fruits
and vegetables.

Sample preparation is performed simul-
taneously with the LC/MS or GC/MS run
of the preceding sample enabling highest
possible productivity and system utiliza-
tion. The system is controlled through the
GERSTEL MAESTRO software in stand-
alone mode or fully integrated with the
Agilent Technologies GC/MS or LC/MS
software. One method and one sequence
table controls the complete system.
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Pesticide analysis EZ

When the sample matrix no longer matters

Application specialists from TeLA GmbH,
Germany, have developed a new method
that dramatically simplifies LC/MS deter-
mination of pesticide levels, providing high-
quality results independent of the sample
matrix type and complexity.

The standard QUEChERS method en-
ables rapid sample preparation for determi-
nation of pesticides in fruits and vegetables.
The main benefit of this sample prepara-
tion method is that the overall analysisisless
time-consuming and less error-prone than
more traditional approaches. The limits of
QuEChERS are encountered whenever sam-
ples with more complex matrices need to be
analyzed, such as garlic, onion, artichoke or
avocado with high fat content. This can lead
to problems with interferences, that can es-
pecially influence quantification unless fur-
ther clean-up steps are performed.

The GERSTEL SPE system provides an
excellent solution, enabling
reliable and rugged analy-
sis independent of the sam-
ple matrix. The system was
previously used successful-
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The SPE LC-MS/MS system used by the TeLA
scientists for the pesticide multi-residue method
consisting of an Agilent Series LC 1200 and a
GERSTEL SPE system mounted over an Agilent
6410 MS/MS Triple Quad.
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80 to 100 %.

A Europe-wide

round robin was
successfully passed.
A vegetable sample
(zucchini) had to be
analyzed for 185 dif-
ferent pesticide res-
idues. Out of 46 lab-
oratories, TeLA using the GERSTEL SPE
was among the 12 that managed to correct-
ly identify and quantify the analytes thus
meeting the round robin requirements and
passing the test.
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Recently, a new multiresidue method for
analysis of fruits and vegetables was pre-
sented (QUEChERS, Quick Easy Cheap
Effective Rugged Safe) [1]. In comparison
with previously used methods, QUEChERS
enables rapid sample preparation for de-
termination of pesticides. In one example
eight samples were prepared in less than 30
minutes. The main benefit of QuEChERS is
that it provides a less time-consuming and
a less error-prone analysis. Unfortunate-
ly extracts obtained following this proce-
dure often contain high levels of matrix that
cause problems in the GC-analysis due to
liner contamination. When dirty extracts
are injected to the GC, liner contamina-
tion is quickly experienced, affecting the
recovery of many pesticides. As an exam-
ple, 20 injections of 5 uL of a standard solu-
tion in bell pepper matrix in a baffled emp-
ty liner (deactivated) were performed in a
study. The peak area trend of three differ-
ent pesticides was presented. For endosul-
fan sulfate and chlorthalonil a decrease in
peak areas was observed within this series
of samples. This can be explained by in-
creasing matrix contamination of the liner
leading to analyte loss. For dichlorphos the
peak areas obtained increased within the
sequence. This effect is described in litera-
ture as “matrix — induced chromatograph-
ic response enhancement” [2]. This is ex-
perienced when matrix components cov-
er remaining active sites in the chromato-
graphic system leading to higher response
for sensitive analytes.
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GERSTEL Automated Liner EXchange ALEX

When analyzing extracts obtained using the
QuEChERS-method, aliner exchange is re-
quired after 10 to 15 runs for difficult vege-
tables such as bell pepper. For this reason,
an automated liner exchange system is re-
quired in order to perform the analysis on
a routine basis with a reasonable sample
throughput.

Pesticide Analysis of non-fatty foods
with reduced sample preparation

The GERSTEL Automated Liner EXchange
(ALEX) enables routine GC analysis of sam-
ples containing large amounts of matrix or
other solid residue. ALEX replaces the GER-
STEL CIS inlet liner at user-defined inter-
vals, eliminating the need for time-consum-
ing clean-up steps during sample prepara-
tion. ALEX is an add-on module for the
GERSTEL MultiPurpose Sampler (MPS).
Control of the complete system is provid-
ed by the MAESTRO Software, which can
be operated fully integrated with the Agilent
Technologies ChemStation. One integrated
method and one sequence list operate the
complete system including GC and MSD.
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For more information:

AppNote 4/2006
(http://www.gerstel.com/p-gc-an-2006-04.paf)

Fib . (DARKP BN AV MIAS_ DD _be A SPOSOGOMA001 511 0)

oA

c10

"
Nonanal

&
Q

anoale

Methylcaprate
Dicyclohexylamine

2 4 Drmettylandine
Methylunde

Octanot
Methyllaureats

1/ Dimethyiphenol

| N N

GC FID chromatogram of a Grob test mixture (1 pL splitless) injected into a CIS 4 equipped with the ALEX system



Fast Screening of Pesticide
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Multiresidues in Aqueous Samples

Amethod for fast screening of pesticide mul-
tiresidues in aqueous samples using dual stir
bar sorptive extraction (dual SBSE) - ther-
mal desorption (TD) — fast GC/MS has be-
endeveloped. Recovery of 82 pesticides —or-
ganochlorine, carbamate, organophospho-
rous, pyrethroid and others — for the SBSE
was evaluated as a function of octanol water
distribution coefficients (log Ko/w: 1.7-8.35),
sample volume (2-20 mL), salt addition (0-30
% NaCl), and methanol addition (0-20 %).
The optimized method consists of a dual
SBSE performed simultaneously on respec-
tively a 20 mL sample containing 30 % NaCl
and a 20 mL sample without modifier (pure
sample ). One extraction with 30 % NaCl is
mainly targeting solutes with low log Ko/w
(<3.5) and another extraction with unmodi-
fied sample solution is targeting solutes with
medium and highlog Ko/w (> 3.5). After ex-

traction, the two stir bars were placed ina sin-
gle glass desorption liner and were simulta-
neously desorbed. The desorbed compounds
were analyzed by fast GC/MS using a Modu-
lar Accelerated Column Heater (MACH). The
method showed good linearity (12 > 0.9900)
and high sensitivity (limit of detection: < 10
ng/L) for most of the target pesticides. The
method was applied to the determination of
pesticides at ng/L levels in river water and
brewed green tea.

For more information:

AppNote 12/2006 (http://www.gerstel.de/
p-gc-an-2006-12.pdf); AppNote 4/2004
(http.//www.gerstel.com/p-gc-an-2004-04.pdf);
AppNote 3/2005 (http://www.gerstel.com/
p-gc-an-2005-03.pdf)
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Automated SPE

GERSTEL has introduced automated Solid Phase
Extraction (SPE) for the MultiPurpose Sampler
(MPS). The system is based on standard 6, 3
and 1 mL cartridges, using disposable needles
for liquid transfer to eliminate carry-over. Users
can work on a variety of sample types due to the
flexible rinse and elution capabilities offered by the
MPS. It is possible to combine automated SPE
with sample prep steps and with introduction to
LC/MS or GC/MS systems. By performing SPE
and chromatography in parallel, productivity can
be optimized. The complete system is controlled
by the GERSTEL MAESTRO software or integrat-
ed with Agilent Technologies ChemStation.
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To get more information
about GERSTEL innovations
for GC (GC/MS) and LC (LC/MS),
please visit the GERSTEL booth B5 !

Automated Dynamic Headspace

Automated Dynamic Headspace (DHS) has
been introduced for the GERSTEL Multi-
Purpose Sampler (MPS) based on newly de-
veloped technology.

A DHS station in the MPS is used to effici-
ently extract and concentrate VOCs from
liquid or solid samples placed in standard
Headspace vials. The DHS station provi-
des thermostating and agitation as well as
purging of the sample headspace with in-
ert gas. Sample temperatures can be selected
from 200 °C to aslowas 10 °C, enabling con-
trol of the amount of water vapour released
and ultimately retrapped. The DHS station
additionally holds a replaceable adsorbent-
or sorbent filled tube used for analyte con-
centration. The temperature of the adsor-
bent tube during the DHS process can be
varied from 20 °C to 70 °C for optimal trap-
ping of the analytes in question.
Adsorbent tubes used are standard
GERSTEL TDU Thermal Desorption Unit
tubes. Following analyte concentration, the
tubeisautomatically transferred to the TDU

for Thermal Desorption and analyte trans-
fer to the GC. Tubes are fitted with indivi-
dual adapters enabling both automated mo-
vement and leak-free sealing
during the DHS and Ther-
mal Desorption steps and du-
ring storage in the autosam-
pler tray.

Automated liquid handlingin
the MPS can be used for ad-
ditional sample prep steps. As
part of the sample prep pro-
cedure, standard addition
can be performed automati-
cally for best possible analy-
tical results.

Automated DHS combined
with sample introduction to
aGC or GC/MS system is performed by the
MPSand TDU. Up to 98 samples can be pro-
cessed automatically in one sequence.
Parallel processing of samples enable the
DHS process to be performed during the
chromatographic run of the preceding sam-

ple for optimal productivity and for high-

est system utilization.

Sample prep steps are selected by mouse-
. click from a pull-down menu
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using the PrepBuilder func-
tion of the GERSTEL MAES-
TRO software.

A graphical scheduler display
for the DHS process provi-
des an overview of the time
required for each individual
step and for the complete se-
quence of samples for easier
planning.

Just one method and one se-
quence table controls the
complete process from DHS
through sample prep and sam-
ple introduction to GC/MS analysis. Inte-
grated control ensures a more efficient ope-
ration with less risk of error. The GERSTEL
MAESTRO Software operates stand-alone
or fully integrated with the Agilent Tech-
nologies ChemStation Software.



Sample Prep by Mouse-Click

The MultiPurpose Sampler (MPS) is an autosampler and
sample preparation robot for GC and LC. Sample prepara-
tion steps are performed during the analysis of the preceding
sample for best possible system utilization and highest sam-
ple throughput. Sample preparation steps are performed in a
controlled and highly accurate and reproducible manner for
best possible results. Every step is selected by mouse-click
from a pull-down menu in the MAESTRO software and add-
ed to the overall GC/MS or LC/MS method. Available sam-
ple prep techniques are:

e Solid Phase Extraction (SPE)

e Automated Liner EXchange (ALEX)

e Automated Twister desorption and analysis (SBSE)
e Dynamic Headspace (DHS)

e Automated TDU-Liner EXchange (ATEX)

e Twister Back Extraction (TBE)

e Thermal Desorption and Thermal Extraction (TDS/TDU)
e Solid Phase Micro Extraction (SPME)

e Multi Column Switching (MCS)

e Standard addition and derivatization

e Weighing

e Extraction and dilution

e Heating, conditioning, mixing and sonicating

e Centrifuging

GERSTEL Newsletter ISC 2008

GERSTEL MAESTRO software

Next generation software for automated sample
preparation and sample introduction. MAESTRO
optimizes performance and throughput of GERSTEL
modules and systems.

e Stand-Alone operation or fully integrated in the Agilent
ChemStation Software

¢ One sequence table operates the entire system including
LC/MS or GC/MS

e Sample Prep by Mouse-Click using the PrepBuilder
functions

e Scheduler for easy planning

* PrepAhead / Multiple Sample Overlap: Automated
overlapping of sample preparation and analysis for
maximum throughput

e Priority samples can be added to the system at any
point in the analysis sequence

e LOG file and Service LOG file functions ensure
traceability

e Automated E-mail notification if the sequence is stopped
e Control of up to 4 systems from one PC

e Real-time monitoring of all modules and parameters

e |Interactive on-line help function
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MAESTRO Software enables Sample Prep by
Mouse-Click. All sample preparation steps are
conveniently and easily selected from a drop
down menu and added to the method. Example:

i, ADD
Add solvent, internal standard or reagent
MOVE

Move the vial or cartridge
MIX

Agitate or stir and incubate the sample
at a set temperature

INJECT

Introduce an aliquot of the sample
to the GC or LC system
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