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A new, simple, efficient and robust multi-residue method based on pressurized-liquid extraction of agricultural soils to analyze pesticides by liquid chromatography coupled with a high-resolution quadrupole time-of-flight mass spectrometer

INRAE -INSTITUTE

➢ Creation in 2020 from two scientific and technologic public institutes :

-INRA, a French national institute of research for agronomy created in 1946 -IRSTEA, a French national institute of research for environment created in 1971 ➢ 6 major themes :

-Climate change and risks -Agroecology -Biodiversity -Food, overall health -Bioeconomics -Society and territories ➢ Some informations :

-8,400 public officials -3,100 private contract agents -18 research centers -14 research department -268 research, service and experimental units Development of targeted and non-targeted screening methods for trace organic compounds in soils using high performance liquid chromatography coupled with a high resolution and time-of-flight mass spectrometer.

SCIENTIFIC INTERESTS OF THE PROJECT

Contribute to the diagnosis of the Environment state (Soils) and to the monitoring of its evolution.

Develop targeted and non-targeted screening methods in order to acquire comprehensive data on CTO in soils.

Innovate the methodological approach to determine the comprehensive content of soils in polluting or natural CTO, ideally from a single analysis of soil extract.

PROJECT'S OBJECTIVES

Develop a CTO analysis method by LC-QTOF-MS.

Select and acquire CTO of different chemical families susceptible to be found in soils.

Select and prepare soils of different nature to lead performance studies of selected CTO.

Select a CTO extraction technique for soils and define its optimal configuration. EXTRACTION MODE REQUIREMENTS Extraction likely to be total.

Possible variation of extraction parameters.

Automation of extraction.

Repeatability and Reproducibility of extractions.

Reduced extraction volumes of organic solvents.

Short duration for extraction.

Ease of implementation of extractions.

Extraction method usable for other environmental solid matrices.

EXPERIMENT PLAN 

➢

  Triazines (herbicides) ▪ Ametryn, Atraton, desethyl-Atrazine, deisopropyl-Atrazine, Atrazine, Cyanazine, Desmetryne, Methoprotryne, Prometryne, Prometon, Propazine, Simazine, Terbutylazine. ➢ Phenylureas (herbicides) ▪ Diuron, DCPU, DCPMU, Isoproturon, IPPU, IPPMU, Fenuron, Linuron, Methabenzthiazuron, Monuron, Monolinuron, Neburon. ➢ Emerging pesticides (herbicides. fongicides. insecticides) ▪ Acetochlore, Aclonifen, Boscalide, Clomazone, Epoxiconazole, Fenpropidine, Imidaclopride, Metazachlore, Metolachlore, Thiaclopride. LC-QTOF-MS SYSTEM LC Thermofisher Ultimate 3000 / QTOF MS Bruker Impact II CTO ANALYSIS (LC-QTOF-MS) HPLC analytical conditions : -Column : Acclaim C18 100 mm x 2.1 mm x 2.2 µm -Column oven : 30°C -Gradient : H20 / Methanol (90/10) to (10/90) in 20 min -Flow : 0.200 µl/min -Injection volume : 5 µL Mass parameters : -ESI + Ionisation -MS and MS/MS Analysis : -Identification by individual solutions and screening tool -External calibration solutions : 0.010 to 400 µg/l

  for each soil (total of 80 analyzes) ▪ LC-QTOF MS (ESI+)external calibration ▪ Soils study : -5 soils of the North region of France -spiked soils to 40 µg/kg

  

  

  

  

  

-Service unit for researchers from INRAE and other institutes, -AgroEcoSystem soil analysis by agriculture minister, -Accreditation for soil analysis by COFRAC N°1-1380.

-RSD < 21 % and Mean recoveries > 82 % excepted for 3 compounds with Mean recoveries > 72%

-Efficiency of extraction procedure for all types of soils.

-Degradation of organic compounds up to 100°C.

-Extended linearity of external calibration.

-Good sensitivity of LC-QTOF-MS.

-Little or no effect of non-purified extract matrices.

The method developed could be qualified as a simple, efficient and robust method.