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• National Reference Laboratory (NRL)

1. Residues of pesticides in fruit and vegetables – multi methods

2. Residues of plant protection products – single methods

3. Residues of plant protection products in Cereals and feedstuff 

4. Residues of plant protection products in Food of animal origin and commodities with 

high fat content

5. Residues of plant protection products in products of organic farming



WHY?



Sample Preparation (QuEChERS)

EURL SRM – Method
Abamectin



LC-MS/MS Analysis

Column: Zorbax XDB Eclipse 150 x 2.1 mm; 3.5µm

Eluents:

•  A: 950 mL water, 50 mL ACN, 10mmol ammonium formate brought to pH 4 with formic 

acid;

•  B: 920 mL ACN and 80 mL water, 10 mmol ammonium formate (should be solved in water

before diluting with ACN)

Gradient: 

The gradient starts with 30% B and goes to 100% B

Flow: 0.3 ml/min

Injection volume: 10µl

EURL SRM – Method
Abamectin



SRM Comment

High source temperature may reduce signals (better set 300 °C or below) 

With the ammonium adduct being used as the mother ion for the MRM-transition the buffer 

concentration, as 

well as the pH, are of high importance.

EURL SRM – Method
Abamectin



https://www.eurl-

pesticides.eu/library/docs/srm/meth_Abamectin_CrlSrm.PDF

EURL SRM – Method
Abamectin



Sample Preparation (QuEChERS)

EURL SRM – Method
Quaternary Ammonium Compounds   (QACs)



EURL SRM – Method
Quaternary Ammonium Compounds   (QACs)

LC-MS/MS Analysis

Column: Phenomenex Aqua C18, 20x50 mm, 5 µm, 125 A at 40 °C

Eluents:

•  A: 5 mmol NH4-formiate in H2O + 0,01 % formic acid;

•  B: 95 mmol NH4-formiate in methanol (MeOH) + 0,01 % formic acid

Gradient:

The gradient starts with 5% B and goes to 90% B

Flow: 0.4 ml/min

Injection volume: 5µl



SRM Comment

QAC background contaminations of variable intensity and composition are often reported. These background 

levels seriously compromise their ability of the labs to analyze those compounds at low levels and to control

MRL compliance. Background contaminations deriving from the LC system in front of the autosampler, e.g.

from contaminated eluents and tubing appear to be the most crucial to address. A simple and practical way of

separating the background contamination deriving from the LC-system is the use of the trap column, between 

the pump and the autosampler of the LC-system. Any QAVs contaminants eluting from the system in-between 

chromatographic runs (e.g. during column equilibration), are trapped onto this trap column, and prevented

from accumulating at the beginning of the analytical column or pre-column. During the chromatographic run, 

these contaminants will eventually also elute through the analytical column, but they will experience additional 

retention (in the trap column), and will thus separate from their analogues introduced through the injection 

of sample extracts.

EURL SRM – Method
Quaternary Ammonium Compounds   (QACs)



https://www.eurl-
pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation
_QAC_V6.pdf

EURL SRM – Method
Quaternary Ammonium Compounds   (QACs)



Sample Preparation (QuEPPe Methode)

EURL SRM – Method
Chloridazon-desphenyl



LC-MS/MS Analysis

Column: Acquity BEH Amide, 2x100 mm, 1.7 µm

Eluents:

•  A:  50 mmol NH4formate in purified water

•  B:  Acetonitrile

Gradient:

The gradient starts with 97% B and goes to 40% B

Flow: 0.5 ml/min

Injection volume: 2µl

EURL SRM – Method
Chloridazon-desphenyl



LC-MS/MS Analysis

Or

SFC-MS/MS

Or

A different HILIC column

Or

The same column and  High Mass Resolution

EURL SRM – Method
Chloridazon-desphenyl



https://www.eurl-

pesticides.eu/userfiles/file/EurlSRM/EurlSrm_meth_chlo

ridazon-desphenyl_honey_V1.pdf

EURL SRM – Method
Chloridazon-desphenyl





Method Development
3 different Methods



3 very different Methods

Not very much in common at the beginning

Lots of different injections for a handful of analytes

Method Development



2 of 3 methods have a Quechers based extraction approach

3 of 3 methods should have some ammonium in the solvents

2 of 3 methods have analytes which do not have very much sensitivity with Sciex

LC-MS/MS

Method Development
What does the methods have in common?



3 Instruments at the lab [at that point]

1x Sciex 6500+ for pesticides in fruit + vegetables + feed + animal origin

1x Sciex QTrap 5500 for QuEPPe

1x Sciex QTrap 5500 for the rest
Sudan Dyes, Tropane alkaloids, QACs, Avermectins, Chloridazin + Chloridazon-

desmethyl

Method Development
LC-MS/MS Instruments 



1x Sciex QTrap 5500 for the rest
Sudan Dyes, Tropane alkaloids, QACs, Avermectins, Chloridazin + Chloridazon-

desmethyl

Every method needs a different solvent

Quit often to measure something of these samples

Quit often to change the solvent

Method Development
LC-MS/MS Instruments 



Starting with Chloridazon and Chloridazon-desmethyl

Chloridazon

Chloridazon-desmethyl

Method Development



Starting with Chloridazin-desmethyl

Method Development



Chloridazin-desmethyl – applying the same column

Method Development



Chloridazin-desmethyl – and change the solvents a little

Solvent A:

97,3%Water + 1,9% Acetonitril

0,4% Ammonium acetate solution + 0,4% formic acid

Solvent B:

99,8% Acetonitril + 0,2% formic acid  

Method Development



Chloridazin-desmethyl – and speed up a little

Method Development



Chloridazon + Chloridazin-desmethyl

Method Development



Avermectins – adding some Avermectins because they need ammonia in the 

solvents

Avermectin B1a

Emamectin B1a

Ivermectin B1a

Azadirachtin

Method Development



Avermectins – adding some Avermectins because they need ammonia in the 

solvents

Method Development



And finally adding the QACs in the method 

BAC 8 – BAC 18 + DDAC 8 – DDAC 14

Method Development



QACs

Method Development



Because of the differences in the sensitivity in the analytes there are 2 Experiments 

applied

Method Development



And everything is working great

Method Development



The method is fully validated and accredited

in fruits, vegetables and grain

The MRRL is validated at 0,010 mg/kg

Except Abamectin @ Apples and Pears

Even the low MRRL of 0,006 mg/kg is applied

We are allowed to report the results

Method - Discussion 



Some Chromatograms:   Grapes QC @ 0,020 mg/kg

Method - Discussion 



Some Chromatograms:   Aspargus QC @ 0,010 mg/kg

Method - Discussion 



Some Chromatograms:   Worms QC at 0,010 mg/kg

Method - Discussion 



Some Chromatograms:   Worms QC at 0,040 mg/kg

Method - Discussion 



Some Chromatograms:   some Fish QC at 0,010 mg/kg – for the PT

Method - Discussion 



And everything is working great

Method - Discussion 



Method - Discussion 
And everything is working great



Shifting Retention Time for some analytes in different matrices

My already known issues



Shifting Retention Time for some analytes in different matrices

My already known issues



Different responses in different matrices

My already known issues



And suddenly some surprise

My already known issues



And suddenly some surprise

My already known issues



And everything is working great

My Summary



My Summary

It is a good method to work with

With the known limitation



Thank You
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