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10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• “The Food and Agriculture Organization (FAO) has defined pesticide as:
any substance or mixture of substances intended for preventing, destroying, or controlling any pest, 
including vectors of human or animal disease, unwanted species of plants or animals, causing harm 
during or otherwise interfering with the production, processing, storage, transport, or marketing of 
food, agricultural commodities, wood and wood products or animal feedstuffs, or substances that may 
be administered to animals for the control of insects, arachnids, or other pests in or on their bodies. 
The term includes substances intended for use as a plant growth regulator, defoliant, desiccant, or 
agent for thinning fruit or preventing the premature fall of fruit. Also used as substances applied to 
crops either before or after harvest to protect the commodity from deterioration during storage and 
transport.”

(see:  "International Code of Conduct on the Distribution and Use of Pesticides". Food and Agriculture Organization of the United 
Nations. 2002)

• As you can see here, FAO has broad definition on the use of pesticides not connected to any legal framework.

Definition of pesticide from FAO

What is meant by multiple source substances? (1)
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What is meant by multiple source substances? (2)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• The definition of the European Commission on the internet: is a little bit strange. 

• “What are Pesticides?

– A 'pesticide' prevents, destroys, or controls a harmful organism ('pest') or disease, or protects 
plants or plant products during production, storage and transport.

– They include, amongst others: herbicides, fungicides, insecticides, acaricides, nematicides, 
molluscicides, growth regulators, repellents, rodenticides and biocides.”

(https://food.ec.europa.eu/plants/pesticides_en#what-are-pesticides) 

• This definition is a little bit strange due to the naming biocides in the second indent describing use 
categories. 
The mentioned use categories are same as for biocidal uses, not only in main group 3 “Pest control” 
(may be the intention to name biocides).

Definition of Pesticides in the EU
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What What is meant by multiple source substances? (3) 

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Article 2 Scope of the mentioned Directive explains in number 4

– “4. This Regulation shall apply without prejudice to Directives 98/8/EC (²), 2002/32/EC (a) and Regulation 
(EEC) No 2377/90 (³).“ [(a) added by author]

• This means the MRLs apply also to 

– (²) active substances in biocidal products  (in the meantime replaced by Regulation (EU) No 528/2012 of 
the European Parliament and of the Council of 22 May 2012 concerning the making available on the 
market and use of biocidal products. OJ L 167, 27.6.2012, p. 1)

– (a) undesirable substances in animal feed (Directive 2002/32/EC of the European Parliament and of the 
Council of 7 May 2002 on undesirable substances in animal feed. OJ L 140, 30.5.2002, p. 10)

– (³) active substances in veterinary medicine (in the meantime repealed by Regulation (EC) No 470/2009 of 
the European Parliament and of the Council of 6 May 2009 laying down Community procedures for the 
establishment of residue limits of pharmacologically active substances in foodstuffs of animal origin, 
repealing Council Regulation (EEC) No 2377/90 and amending Directive 2001/82/EC of the European 
Parliament and of the Council and Regulation (EC) No 726/2004 of the European Parliament and of the 
Council. OJ L 152, 16.6.2009, p. 11)

Definition from Regulation (EC) No 396/2005 for MRL setting
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What is meant by multiple source substances? (4)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• As can be seen from the text before, an active substance might be used in different areas of the 
production of food and feed.

• Nevertheless, these texts describe just the main sources but do not cover all sources where substances 
are used or occur and add to the pesticide residues.

– There are more areas were to find substances.

– And substances does not only mean active substances but also metabolites. 

• Thus I believe you can now imagine, what is meant by multiple source substances.

• In the next slides I will give you some examples.

Page 6



10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Alpha-cypermethrin is an active substance used in plant protection products, in veterinary medicine 
and in biocidal products (main group 3 “Pest control”, product type 18 “Insecticides, acaricides and 
products to control other arthropods”)

• In the past European Commission tried to harmonise MRLs between the areas of plant protection and 
veterinary medicine – both areas have its own MRL Regulation - while the biocidal sector relies on the 
plant protection area especially for main group 3 “Pest control”. 

• The number of active substance used in veterinary medicine and in plant protection is relative small, 
mainly insecticides.

• For biocidal products the number of active substances which have also uses in plant protection is 
higher due to the overlap with main group 3 “Pest control” and some other product types mainly from 
main group 1 “Disinfectants”.

• Using an active substance in all three areas at the same time is rare. The use in two areas is more likely.

• Thus you may get a first impression of multiple use sources.

Concerning pesticide residues from biocides, veterinary medicine and plant protection

Examples (1)
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10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Bromide

– Source in plant protection is use of methyl bromide. It is naturally occurring. In areas near to oceans 
higher bromide concentrations can be found. Furthermore, bromide can be taken up from the soil, 
especially from soils from former ocean beds. 

• Copper compound

– Copper is a naturally occurring substance.

• Dithiocarbamates

– MRLs for the dithiocarbamates are based on residues of carbon disulphide. This substance can also found 
in plants that are not treated with dithiocarbamates. EU-RL for single methods is working on methods to 
detect single dithiocarbamates. 

– It is especially problem in plants with high amount of sulphur compounds like brassicaceae or caper buds.

• For copper and carbon disulphide the background residues was analysed in the meantime. In the case of 
bromide this is an ongoing project in the EU. EFSA has launched recently a Scientific Opinion on the risk for 
human and animal health. [EFSA Journal 2025;23:e9121. https://doi.org/10.2903/j.efsa.2025.9121]

Naturally occurring substances

Examples (2)
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Examples (3)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Nicotine
– Nicotine is a problem in a few products. First problem occurs with wild mushrooms with MRLs set in Annex 

IIIA of Regulation (EU) No 765/2010. In 2011 additional MRLs were set for rose hips, herbs and edible 
flowers, teas, herbal infusions, and spices. The necessity is regularly checked.For other products nicotine is 
found from time to time. Contamination from smoking is one source. A correlation between growing tea 
and tobacco plants was seen in India. 
[A. Romanotto, A. Hofmann, K. Gassert, T. Heidorn, K. Speer: Tabakanbau als Quelle einer Nikotinbelastung indischer Tees. 
Lebensmittelchemie 72 (2018), 143-144.]

• Folpet and Phthalimide
– For folpet residues phthalimide is a better indicator (EFSA Journal 2014;12(5):3700) and thus included in 

the residue definition. Nevertheless, phthalimide can be build from phthalic anhydride (or phthalic acid) 
amino compounds during analysis. And residues of phosmet are degraded to phthalimide during 
processing (cooking, processing). 
[Position paper from a working group of the German Chemical Society (GDCh) ”Keine zweifelsfreie Überwachung des 
Rückstandshöchstgehaltes von Folpet möglich 
https://www.gdch.de/fileadmin/downloads/Netzwerk_und_Strukturen/Fachgruppen/Lebensmittelchemiker/Arbeitsgruppen/pestizide/2
016_positionspapier_phthalimid.pdf]

Contaminations

Pixabay Foto
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Examples (4)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Trimesium

– The trimesium (trimethyl sulphonium-cation was used for the glyphosate-anion. It has an own 
toxicology and own MRLs. There are indications that trimesium might be build during heating or 
prolonged storage in dried plants (enzymatic process proposed). Furthermore, trimesium is used for 
different chemicals as cation. And trimesium is described as product of methylation of carbon 
disulphide, being eliminated with human urine.

Bassam Lajin, Kevin A Francesconi: The Association between Urinary Excretion of Trimethylselenonium and Trimethylsulfonium in 
Humans. https://pubmed.ncbi.nlm.nih.gov/27870899/.

F. Antonaros et al.: First clinical evidence that trimethylsulfonium can serve as a biomarker for the production of the signaling
molecule hydrogen sulfide. Clinica Chimica Acta 554 (2024) 117780. https://doi.org/10.1016/j.cca.2024.117780.

• Trizole metabolites

– These metabolites are degradation products from triazole fungicides and become part of the risk 
assessment. Triazole fungicides are also used in human and veterinary medicine! 

Metabolites
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Examples (5)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Despite uses of active substances in plant protection, veterinary medicine or biocidal products uses in 
other legislation is known

– Regulation concerning food additives (mostly substances are covered by Annex IV of Regulation (EC) 
No 396/2005)

– Regulation concerning feed additives (mostly substances are covered by Annex IV of Regulation (EC) 
No 396/2005)

– Biostimulants (here phosphonates like potassium or copper salts; maybe others) [Regulation 
concerning fertilizers]

– May be nitrification inhibitors (nitrapyrin: bactericide and nitrification inhibitor) [Regulation 
concerning fertilizers]

– Regulations concerning human medicine (e. g. triazole fungicides – the problem here (human and 
veterinary medicine) is resistance against triazole fungicides) 

Substances from other legislation
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Examples (6)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Now you can imagine the problem. 

• Residues may and will not always occur from one source.

• This makes an legal assessment of residues in enforcement and consumer protection more difficult.  

Resulting remarks
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Problem (1)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Two main problems exist.

• The first problem concerns the origin of the substances 

• We do not have an complete overview of substances that are used somewhere in food production.

– We do not know enough concerning occurrence of substances from natural or other sources.

– As far as metabolites are involved, we may not know enough of their occurrence in other areas of 
use.

• Many problems arise from analytical daily work as was mentioned above in same examples.

Description of the problem (1)
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Problem (1)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Two main problems exist.

• The second problem concerns consumers safety (see next slide)

– The current risk assessment is based on the use of the plant protection product. All residues coming 
from uses after the use of the plant protection product may not be adequately covered.

– We do not have enough input data from other sources.

• I will provide further input in the next slides.

Description of the problem (2)
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Problem (2)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Biocides

– A biocidal use is safe in case it can be confirmed that the MRL in Regulation (EC) No 396/2005 is met.

– This is not correct when the substance is applied to a processed product. In this case residues in the 
processed product from the use in plant protection and the residues from the biocidal use should be 
added at the level of the processed product and the risk assessment need to be done for this 
processed product. For the biocidal use we cannot recalculate the residue in the raw agricultural 
product.

– Thus we need an updated way to do the consumer risk assessment.

– And we need MRLs for processed products.

Consumer risk assessment

Pixabay Foto
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Problem (3)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Veterinary medicine

– In theory, the same applies to the use of veterinary medicine since the application of veterinary 
medicine followed after the use of the plant protection product in animal feed, i.e. the residues 
made be ingested at the same time as the animals are treated and have to be summed up.

– But here we look to the same products.

– And we have some overestimation of the residues in animal products after 
feeding due to the model used for intake calculation.

Consumer risk assessment

Pixabay Foto
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Problem (4)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Metabolites in the residue definition for risk assessment (for metabolites different from the residue 
definition for enforcement)

– The amount of metabolite residues is known from the use of plant protection products. 

– In other jurisdictions the level of these metabolite residues are not always known.

– Thus the current risk assessment may underestimate the risk for consumers when doing a risk 
assessment for some active substances.

– And the number of metabolites to be included in the residue definition for risk assessment may rise 
in future. (OECD revision on the Guidance document on residue definition)

Consumer risk assessment
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Problem (5)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Contaminants and naturally occurring substances

– This point cannot really predicted since we are diving more deeply into methods of analysis.

– With lower LOQs and more knowledge you will find more substances.

Consumer risk assessment
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10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• First step could be to gather all substances used in food and feed production in a database to get an 
overview.

• Second step could be a literature search to find possible natural occurrence of such substances or possible 
contaminations with such substances and amending of the database. 

• These searches need to be replied from time to time.

• Third step could be an enlargement of the database mentioned above to cover metabolites for risk 
assessment. 

• Fourth step could be a literature search findings of these metabolites in other areas of use, and additionally 
contaminations or natural occurring substances and amendment of the database. 

• These searches need to be replied from time to time.

• All these efforts are necessary to provide a better consumer risk assessment. 

• The new PRIMo4 could be a starting point.

• The final vision is one Regulation containing MRLs for all the different substances used in food and feed in 
their specific area of use.

Pixabay Foto

Possible Solutions (proposal)
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Contact:

Thank you for your attention!
Any questions?

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

Dr. Karsten Hohgardt
via BVL
MRL@bvl.bund.de
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Examples (6)

10th June 2025Dr. K. Hohgardt / formerly Federal Office of Consumer Protection and Food Safety

• Trifluoroacetic acid (TFA)

– TFA is a metabolite from different active substances containing a CF3 moiety. EFSA proposed in the 
past the setting of MRLs.

– TFA is also a precursor of many other fluorinated compounds. Some known substances forming TFA:

• metabolic breakdown product of the volatile anesthetic agent halothane

• may be formed by photooxidation of the commonly used refrigerant 1,1,1,2-tetrafluoroethane 
(R-134a)

• formed as an atmospheric degradation product of almost all fourth-generation synthetic 
refrigerants such as 2,3,3,3-tetrafluoropropene

(examples from https://en.wikipedia.org/wiki/Trifluoroacetic_acid) 

– TFA is in the meantime an ubiquitary substance.

Metabolite and contamination
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