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Pesticides are ubiquitous in our environment and food. They are reported to induce health issues including cancer,
neurological pathologies and endocrine disruption. The Green Party set up a large-scale campaign to measure
human exposure for a selection of 30 pesticides, reported as endocrine disruptors, among EU population.

Hair analysis has been chosen to investigate pesticides exposure because they are easy to sample and to ship to
the laboratory. Moreover, xenobiotics that are present in blood are incorporated into the hair structure during
hair synthesis in the scalp. As hair grows about 1 cm per month, the analysis of each centimeter informs about
exposure over a one-month period.

A total of 148 hair samples were collected from 6 EU countries: Germany, Denmark, United Kingdom (Wales),
Italy, France and Belgium between end of July and October 2018. Samples were analyzed to search for a selection
of 30 pesticides including insecticides, fungicides and herbicides.

Main results of the study indicate:

15 pesticides out of 30 were detected at least one time

60.1% of analyzed samples contain at least one pesticide residue
23.6% of analyzed samples contain at least two pesticide residues
Most occurring pesticides are:

fipronil (insecticide) found in 29.7% of samples,
propiconazole (fungicide) found in 18.9% of samples,
permethrine (insecticide) found in 18.9% of samples,
chlorpyriphos-ethyl (insecticide) found in 10.1% of samples
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Highest proportion of sample with pesticide residues (84.6%) was found for United Kingdom (Wales)
Lowest proportion of sample with pesticide residues (44.1%) was found for Germany
Highest number of different pesticide residues (4) was found for 4 samples from Belgium
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Highest concentration of pesticide residues (3941.9 pg/mg) was found for one sample from France

Populations from the 6 countries studied are exposed with variable number and quantity of pesticides depending
on their country and their age category.
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3. Customer information
The Greens | European Free Alliance in the European Parliament, Rue Wiertz 60, B-1047 BRUXELLES, Belgium
4. Aim of the report

The Greens | European Free Alliance in the European Parliament organized a campaign to investigate pesticides
exposure among European population in 6 countries: France, United Kingdom (Wales), Italy, Belgium, Danemark
and Germany.

Hair samples from volunteers were collected in each country and sent to IRES for pesticide residue analysis. The
aim of this report is to present the results of this study.

5. Analytical methodology

Hair samples were collected from volunteers using sampling kits provided by IRES and sent to the laboratory by
postal mail. They were checked at their arrival to ensure that sufficient material was available to perform the
analysis, and stored at 4°C until analysis.

Hair samples were cut to keep 3 cm of the proximal segment when length was longer than 3 cm. Entire sample
was used when length was shorter than 3 cm. Proximal segment was cut in small segments with stainless steel
scissor and grinded in stainless steel buckets to get a fine powder.

An accurate mass of hair powder was weighed in a glass test tube. An accurate volume of organic solvent was
added and the suspension was incubated in an ultrasonic bath for a precise time. The suspension was centrifuged
and the supernatant collected to be analyzed by liquid chromatography coupled with tandem mass spectrometry
detection (LC-MS/MS) and gas chromatography coupled with tandem mass spectrometry detection (GC-MS/MS).

6. List of selected pesticides

The complete list of pesticides is presented in the table below with CAS number (Chemical Abstract Service) and
category (I: Insecticide; H: Herbicide; F: Fungicide).
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Compound CAS Category
Bifenthrin 82657-04-3 |
Boscalid 188425-85-6 F
Chlorotoluron 15545-48-9 H
Chlorpyrifos-ethyl 2921-88-2 |
Chlorpyrifos-methyl 5598-13-0 |
Cypermethrin 52315-07-8 |
Cyproconazole 94361-06-5 F
Deltamethrin 52918-63-5 |
Dimethoate 60-51-5 |
Dimethomorph 110488-70-5 F
Diuron 330-54-1 H
Epoxiconazole 106325-08-0 F
Fenamidone 161326-34-7 F
Fipronil 120068-37-3 |
loxynil 1689-83-4 H

Compound CAS Category
Iprovalicarb 140923-17-7 F
Isoproturon 34123-59-6 H
Lambda-Cyhalothrin 91465-08-6 |
Linuron 330-55-2 H
Malathion 121-75-5 |
Myclobutanil 88671-89-0 F
Pendimethalin 40487-42-1 H
Permethrin 52645-53-1 |
Propiconazole 60207-90-1 F
Propyzamide 23950-58-5 H
Pyrimethanil 53112-28-0 F
Spiroxamine 118134-30-8 F
Tebuconazole 107534-96-3 F
Tetraconazole 112281-77-3 F
Triadimenol 55219-65-3 F

A total of 148 hair samples were analyzed for 30 pesticides residues. Results showed presence of pesticides
residues in 60.1% of the samples and 15 pesticides were never detected.

The table below summarizes for each chemical the occurrence (number of sample with pesticide residue divided
by total number of sample) and the maximum concentration measured (in pg/mg, or ppb). Only detected or
quantified pesticides are presented.

Maximum Conc.

Compounds Occurrence %
(pg/mg)
Bifenthrin 0.7% 0.0
Chlorpyrifos-ethyl 10.1% 1011
Chlorpyrifos-methyl 1.4% 215
Dimethomorph 0.7% 8.1
Diuron 3.4% 13.9
Fenamidone 0.7% <LQ
Fipronil 29.7% 1122.1
Iprovalicarb 0.7% <LQ
Isoproturon 1.4% 6.6
Myclobutanil 0.7% <LQ
Pendimethalin 4.7% <LQ
Permethrin 18.9% 39419
Propiconazole 18.9% 542
Pyrimethanil 5.4% 22.7
Tebuconazole 2.7% 7.8
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Four pesticides were found with occurrence higher than 10.0%: chlorpyrifos-ethyl (insecticide, 10.1%), fipronil
(insecticide, 29.7%), permethrin (insecticide, 18.9%) and propiconazole (fungicide, 18.9%).
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