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Introduction

Three workflows for the analysis of pesticides and other
environmental contaminants in water are discussed. [1,2]
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Extract samples using a
validated protocol

&

Analyze samples by GC/Q-
TOF in the El and NCI modes

|

Perform quantitative
analysis for calibrated
compounds using NCI data

: 2

Perform Find-by-Fragments
analysis using the
Pesticides PCDL with ElI
data

.

Perform Unknowns Analysis
on El data using the NIST14
mass spectral library and
the Agilent Pesticides PCDL

1) Target Quantification

2) Suspect Screening

3) Nontarget Screening

Sample Extraction

Filter 1 L of water = Spike with two surrogates - SPE
- Elute with EtOAc = Rinse bottle with DCM - Combine

extracts = Reduce t0 0.2 mL.

Spike filter with surrogates = Sonicate with hexane/acetone
1:1 (2 X 20 mL)> Combine & reduce to 0.2 mL.

GC/Q-TOF Analysis
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Figure 1. Agilent 7250 GC/Q-TOF is shown. An Agilent 7200 GC/Q-TOF

was used for this work.

Gas Chromatograph Agilent 7890B
Agilent 7200 Q-TOF
NCI and EI (TOF only)
2.5 pL Splitless

30m x 0.25 mm x 0.25 pm
HP-5MS

100°C (1 min),15°C/min to
200°C, 3.8°C/min to 290°C,
10°C/min to 300°C (4 min)

60°C (1 min), 40°C/min to
120°C, 5°C/min to 310°C

Automated after every other
sample

35 pA EI; 90 pA NCI
Methane (40%)

Mass Spectrometer
Acquisition modes
Injection

Column

Oven Temp Program (NCI)

Oven Temp Program (El)
Mass Calibration

Emission Current

NCI reagent gas

Results and Discussion
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Table 1. Some compound validation results and number of
times each compound was detected in 51 water samples.

Recovery
MDL Water
ng/L Extraction

Recovery
Filter
Extraction

Compound Name (No. times
detected in 51 water samples

4 6 8

16 18 20 22 24 26 28 30 32 34 36 38 40
Counts vs. Acquisition Time (min)

Figure 2. Chromatogram of Cache Slough water extract.
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Figure 3. Coelution plot of 6 EICs for ions characteristic of Boscalid.
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Figure 5.. Theoretical (red rectangles) and measured molecular ion
isotope pattern for boscalid found in a Cache Slough water extract.
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Suspect Screening Results

Forty-one additional suspects were identified through this technique, with
most being confirmed by the analysis of standards. Of these 41, 24 were
also found by LC/Q-TOF, and 17 compounds were uniquely detected by
GC-EI-Q-TOF.

3) Nontarget Screening using Agilent Unknowns Analysis

MassHunter Unknowns Analysis:
- Deconvolutes spectra in the chromatogram
- Searches libraries for tentative identification (NIST was used)
- Searches the PCDL for matches. Component RT must match PCDL
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Figure 4. Find by Formula results for boscalid showing a) coelution
scores, b) difference between the measured and theoretical
monoisotopic molecular ion mass and c¢) difference between the
measured and database retention times.
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Three workflows used to identify pesticides and
environmental pollutants in 57 river water samples.

*Quant method validated for 21 pesticide targets using NCI
GC/Q-TOF. 15 found in at least two water samples.

*Suspect Screening tentatively identified 41 additional
pesticides and environmental pollutants. 24 also found by
LC/Q-TOF. 17 found only by GC/Q-TOF.

*Nontarget analysis used MassHunter Unknowns Analysis
software. 45 compounds tentatively identified, 36 with
verified retention times. Pesticides, transformation
products, organophosphates and other classes of water
pollutants were found this way.
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