
Pesticide Determination Using the Integrity LC/MS System

Highlights: Trace analysis of common pesticides found in drinking water performed using                
a typical HPLC separation on the Integrity LC/MS System.

A new screening method has been developed for the analysis of pesticides in drinking water 
utilizing an integrated HPLC system combining PDA and ThermaBeam MS detection. In order 
to achieve lower limits of detection, Solid Phase Extraction (SPE) is used to concentrate 
samples  prior to analysis. Following the chromatographic separation, high resolution PDA 
detection generates spectral information such as peak homogeneity and accurate compound 
quantitation, while the MS detector provides unambiguous qualitative compound identification.

System:  Waters Integrity System
Column:  Waters Nova-Pak C18 150 x 2.0 mm
Eluent A: 100mM Ammonium Acetate 
Eluent B: 100% Acetonitrile
Linear Gradient :  85%A:15% B, hold 2 minutes,
then to 35% B at 17 minutes, hold 3 minutes, then to 
100%B at 22 minutes, hold 3 minutes, back to initial 
conditions, 3 minutes
Flow rate:  0.35 ml/min
Detection:  Waters 996 PDA, Max Plot Display (210 nm to 
310 nm)

Analytical Conditions Extraction Procedure

Spike 500 ng each into 500 mL  (1 ppb)

Solid Phase Extraction 500 mL to 1 mL  (500 ppb)

HPLC with 10 uL injection  (5 ng on column)

PDA Spectrum Index Plot
Pesticides, 300 ng on Column
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1.  2,4-D
2.  Warfarin
3.  Dinoseb
4.  Atrazine
5.  Carbaryl
6.  Diuron 
7.  Linuron  

Mass Spectrum Index Plot
Pesticides, 300 ng on Column
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The Spectrum Index Plot uniquely displays chromatographic and spectral data. Here the UV spectrum over the 
preselected wavelength range is shown for each chromatographic peak analyzed in a standard pesticide mixture. 
The spectrum of every peak can then be automatically compared to spectra stored in a user created PDA or MS 
library.  Mass spectra can also be searched against the commercially available Wiley library.
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 Positive Compound Identification 
of 1 ppb Atrazine 

Match #1 Fit 1.834 Atrazine
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Wiley Library Match # 1Fit 96 Atrazine
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PDA Library Match #1 Fit 0.467 Atrazine

Combined PDA/MS Data for Confident 
Atrazine Identification

SIM Mode Determination of Atrazine

0.0010

0.0014

0.0018

0.0022

0.0026

0.0030

Intensity

17.00 18.00 19.00 20.00 21.00 22.00
Minutes

m/z = 200.0

m/z = 215.0

Unknown

1 ppb/5 ng on Column
Spiked Tap Water Sample

Millennium software enables peak 
homogeneity to be determined  quite 
easily.  Simultaneously, library search 
results can be displayed which can help to 
identify chromatographic peaks. These 
data can then be shown together on a 
single report from a single injection. A 1 
ppb atrazine injection was matched against 
PDA library spectra injected at 300 ng.

Integrity has the unique ability to collect and display both 
PDA and mass spec data from a single injection in one 
report.  This affords visual inspection of two channels of 
information simultaneously including library search results. 
In this way, the Integrity System is an unparalleled tool for 
positive compound ID. 

Selected (single) Ion Monitoring (SIM) 
allows for the acquisition of signal from 
chemically significant, or unique ions from 
the spectrum of known or targeted 
compounds. This technique allows for 
greater specificity and better S/N ratio (more 
sensitivity) during detection. Here the 
molecular ion for Atrazine (m/z 215) and a 
confirming ion (m/z 200) are monitored for 
accurate compound identification.


