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Overview
We here report the quantification of 272 pesticides in water matrix. This method use a
SPE-UHPLC-MS/MS from Shimadzu. The performance of the method was evaluated on
surface, underground and drinking water. Excellent results were showed independently of
the matrix . The obtained LLOQs fits the requirements of the EU guidelines and could also
be used to get an agreement in France. Because of its sensitivity, its automation and its
adaptability to different waters, this method saves a tremendous amount of time.

1. Introduction
Pesticides are used for crops protection but their intensive use and their slow natural
degradation makes them serious contaminants for surface water and underground water.
This exposition can be more or less dangerous for animals, humans and ecosystems, with
an immediate or long-term impact. Some studies revealed that these compounds cause
health problems such as alterations of the nervous system, immune system diseases,
fertility and development problems as well as cancer.
Reference separation techniques require tedious pretreatment protocol to reach thresholds
set by environmental standards. Shimadzu proposes a new sensitive online SPE-LCMS/MS method for simultaneous high sensitive quantification of 272 pesticides in surface
water and groundwater.

2-1. SPE-UHPLC conditions : Nexera X2
System: Shimadzu Nexera X2
Column SPE: Mayi-ODS C18
Column LC: C18AQ CS Interchim 2,6μm 150*3 mm
A/B (SPE): water/acetonitrile + 0.002% formic acid + 2mM ammonium formate
A: water + 0.002% formic acid + 2mM ammonium formate
B: 50/50 acetonitrile/Methanol + 0.002% formic acid + 2mM ammonium formate
LC flow: 0.7 mL/min
SPE elution flow: 0.2 mL/min
Oven temperature: 40°C
Injection volume: 1000 μL

2-2. MS conditions : LCMS-8050

3. Results
One of the previous matrix spiked at different levels was selected to draw the calibration
curve. The other doped water samples were used as controls. The 23 different isotopic
standards were added to perform internal calibration. To overcome the matrix effect, ISTD
were choose to cover the main families of pesticides: phenylureas, triazines, carbamates,
sulphonylureas, organophosphorus compounds ...

The limits of quantification were established for each compound by a signal to noise ratio (S/N)
greater than 10. The compounds are classified in the following table according to their limits of
quantification: 1, 10 and 25 ng/L.
The obtained LLOQs fits the requirements of EU and French guidelines.

Two surface waters and one groundwater were spiked with standard pesticides purchased
from Sigma. Six calibration levels at 1, 10, 20, 50, 100 and 500 ng/L were prepared 3 times
in each matrix.

Nicosulfuron, sulphonylurea (1 ng/L)

Malathion, organophosphorus
compound (1 ng/L)

Figure 3. Example of chromatogram at the LLOQ.

Desolvatation line: 150°C
Heat block temperature: 300°C
Interface temperature: 350°C

3-2. Performance Evaluation
Repeatability is determined at low level of concentration for each water with 3 injections.
Whatever the water matrix, the repeatability is less than 15% for all the 272 targeted
compounds.
The obtained results show that the calibration standards and the controls were analysed with an
accuracy between 85 and 115%.

2. Method
To perform this method, we use high quality solvents and reagent for mobile phase (LCMS
grade BiosolveTM).

Aldicarbe, carbamate (10 ng/L)

3-1. Calibration curves

System: Shimadzu TQ LCMS-8050
ESI ionization mode: positive and negative
Dwell time: 4 to 199 msec to obtain at least 15 points per peak
Nebulizing gas flow: 2,8 L/min
Heating gas flow: 10 L/min
Drying gas flow: 10 L/min

Terbuthylazine, triazine (1 ng/L)

2-3. Typical chromatogram
The different levels prepared on three waters were analysed. Their injection allows to
obtain the following chromatogram (Figure 2.)

4. Conclusion
Shimadzu offers a unique, automated and sensitive method to
quantify a large number of pesticides in water. Limits of
quantification are ranging from
1 to 25 ng/L with 1 mL injection of sample. The accuracy is between
85-115% and the repeatability is less than 15% for the full list.
Finally, this method is consistent with the actual normative
environment.
Shimadzu solution with high sensitivity, automation and water matrix
adaptability is the most powerful and time saving procedure in
harmony with the real customer needs.

Figure 1. Schema SPE on-line UHPLC-MS/MS (Number of patent : WO
2016/098169 A1).

Figure 2. Chromatogram ground water spiked at 100 ng/L.

Table 1. Limit of quantification in ng/L for each compound.
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