R
N\
N

Maintaimin

NN

lon Source tor:

. Ny N e T
~

beth Almasi?

-

™ NS .

1Agilent Technologies, WiI@ing_i@@,lDE 19808 USA; ?Agilent Technologies, Santa Clara, CA 95051 USA

Introduction

The global agricultural industry uses over a thousand pesticides for food and
foodstuffs cultivation. Producers are compelled to use pesticides to meet the
growing demand for reasonably priced food, resulting in the need for pesticide
residue monitoring in commodities worldwide. Concurrently, simple sample
preparation practices, such as QuEChERS are routinely used for the
preparation of food and feed samples, often leaving significant amount of
matrix in the extracts. Analytical laboratories are challenged by these matrix
residues, which with time negatively affects the response of the analyzed
pesticides, and eventually requires source cleaning. Agilent’s JetClean self-
cleaning ion source (JetClean) reduces the need for manual source cleaning
while still allowing for the analysis of complex samples without losing
_sensitivity and reproducibility.
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Experimental

fl\llethodology: The analysis was conducted on an Agilent 7890B GC and 701
Series Triple Quadrupole GC/MS. See Tables 1 — 3 for method parameters.
The system was configured with a Multimode Inlet, equipped with an ultra-
inert liner (p/n: 5190-2293). The inlet was then connected to two HP-bms Ul
columns (15 m x 0.25 mm x 0.25 pm; p/n: 19091S-431 Ul) coupled to each
other through a purged ultimate union (PUU) for the use of backflushing (see
Figure 1).

The H, cleaning was operated in the “"Acquire & Clean” mode which allowed

constant H, flow during the analytical runs.
Table 3. 7010 MS/MS Parameters
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Operation

~

fPrevioust the introduction of H, flow in to the MS source was introduced via
EPC module. The next stage of Agilent’s innovative technology, the JetClean
SCIS, moves the control of H, flow to the MS. MassHunter GC/MS Data

Acquisition and the MS acquisition control are shown below.

For this application JetClean was initiated in the acquire and clean mode for
continuous cleaning. The MassHunter software allowed for the simple setup
and operation of the process, all controlled in the MS domain.
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Results and Discussion

Agilent’s Self-cleaning ion source has been successfully used for the extended, 64 analyte PAH analysis in environmental' and labs and also in food laboratories, resulting in remarkable precision, accuracy, linearity and detection levels, which were sustained
for extended periods of time (several months) without manual cleaning. Considering the benefits of the Self-cleaning ion source for PAH analysis, the use of JetClean was applied for cleaning the MS source during pesticide analysis.

Chromatographic Performance: The following chromatograms show analytes at 2.5 pg concentrations, eluting at the beginning, middle and at the end of the chromatographic run. The ion plots are of target compounds and their respective matrix optimized
MRM transitions in organic honey using standard source configuration and with the JetClean source. The JetClean benefits on peak shape and baseline are more obvious on the later eluting, higher MW analytes.
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Results and Discussion

Quantitative results: Table 5 lists the R? values and the statistically derived MDLs for representative target analytes of the over 170 various pesticides tested. The calibration ranged from 0.12 pg/ul - 50pg/ulL for the majority of the analytes, although some
were not included at the lowest level. The resulting R? values were very comparable by both source type. The MDLs were calculated from 10 replicate measurement of 1.25 pg/pL concentration spiked honey extract using 99% confidence level. Lower MDLs
were obtained for the majority of the analytes using the JetClean source, with an average of 0.151 pg MDL for the standard source and 0.081pg for the JetClean source. The replicate measurements performed at 1.25pg level resulted lower %RSD using the

JetClean source, although they were comparable at the 2.5 pg level.
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%RSD ratio of the Standard source/JetClean source results obtained at 2 lower

concentration levels
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