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Can the lower analytical limit of 
quantification under reg. (EU) 396/2005 
provide more legal certainty?
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Reg. (EC) No. 396/2005
article 3 section 2 - Definitions

Maximum residue level (MRL):
The maximum residue level of a pesticide residue in or on food or feed is set 
in accordance with this Regulation on the basis of good agricultural practice
and the lowest level of human exposure necessary to protect vulnerable 
consumers.
The value is a balance of interests between the need for application in 
agricultural practice, and the protection of consumers. 
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Aspects for the development of
limit values for organic products

• Protecting consumers from deception
• Technical detection limits for the active substance/product 

combination
• Background level(s) of the harvest at the place of production
• Unavoidable contamination during harvest, transport, storage, 

and processing
• Degradation, dilution or concentration of the active substance 

during processing
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Threshold value and official investigation

Presence as trigger limit for the official investigation

à Implementing Regulation (EU) 2021/279 Art. 2 sect. 3:

Main results of an official investigation are
• determination of the integrity of the organic product
• determination of source (origin) and cause of presence
• answers rel. to EU Reg. 2018/848 Art. 29 sect. 2: 

Application? Precautionary measures? Response to 
previous controls?
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What does “Presence” mean?

The presence of 0.01 mg glyphosate in 
(one)1 kg of wheat corresponds to a number of 

35 quadrillion molecules in this kilogramme, 
i.e. 35 x 1015 molecules.

In digits: 35.000.000.000.000.000 molecules.
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Pesticides Database - Active Substances 
(File created on 07/02/2025)

ID Substance CAS Number
Status under Reg. (EC) No 
1107/2009 Date of approval

472Boscalid (formerly nicobifen) 188425-85-6 Approved 01/08/2008
473Brandol (hydroxynonyl-2,6-dinitrobenzene) No CAS allocated Not approved
474Brodifacoum 56073-10-0 Not approved
475Bromacil 314-40-9 Not approved
476Bromadiolone 28772-56-7 Not approved 01/06/2011
477Bromethalin 63333-35-7 Not approved
478Bromocyclen 1715-40-8 Not approved
479Bromofenoxim 13181-17-4 Not approved
480Bromophos 2104-96-3 Not approved
481Bromophos-ethyl 4824-78-6 Not approved
482Bromopropylate 18181-80-1 Not approved
483Bromoxynil 1689-84-5 Not approved 01/03/2005
484Bromuconazole 116255-48-2 Approved 01/02/2011

1381Bronopol 52-51-7 Not approved
485Bupirimate 41483-43-6 Approved 01/06/2011
486Buprofezin 69327-76-0 Approved 01/02/2011

Non-authorised substances
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Pesticides Database - Active Substances 
(File created on 07/02/2025)

Active Substance ID Substance CAS Number Status under Reg. (EC) No 1107/2009 Date of approval
505 Captan 133-06-02 Approved 01/11/2024
508 Carbofuran 1563-66-2 Not approved

Non-authorised substances



Non-authorised substances
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11.02.2025

• There is also a signidicant number of unauthorised 
substances for conventional products. 

• *MRL = LOQ (Limit of Quantification)
Non-authorised active substances may not be present in 
principle, but in concentrations below the *MRL they cannot 
be validly quantified and therefore should not be taken into 
account.

9BioFach 2025 - Presence and Suspicion

Non-authorised substances



Definitions
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Definitions

Reg. (EC) No. 396/2005.  Article 3
Definitions

(f) ‘limit of determination’ (LOD) means the validated lowest residue 
concentration which can be quantified and reported by routine monitoring with 
validated control methods.
à LOD thus corresponds with LOQ!
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asterix-MRLs (*MRL)

(*) Limit of analytical determination 

Reg. (EC) No. 396/2005

0,02* mg/kg is both the maximum content 
AND the analytical limit of quantification 
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= LOQ

Application of the expanded 
measurement uncertainty of +/- 50 %

Result minus 
exp. 
measurement 
uncertainty 
still above 
*MRL

*MRL

Result above 
*MRL but with
measurement 
uncertainty 
possibly below 
*MRL

Result below 
*MRL but with
measurement 
uncertainty 
possibly also 
above *MRL

Result below 
*MRL even 
plus 
measurement 
uncertainty
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DG AGRI „non-compliance check if > LOQ“
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DG AGRI „non-compliance check if > LOQ“
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DG AGRI „non-compliance check if > LOQ“
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Contamination below LOQ
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= LOQ

Application of the expanded 
measurement uncertainty of +/- 50 %

Result minus 
exp. 
measurement 
uncertainty 
still above 
*MRL

*MRL

Result above 
*MRL but with
measurement 
uncertainty 
possibly below 
*MRL

Result below 
*MRL but with
measurement 
uncertainty 
possibly also 
above *MRL

Result below 
*MRL even 
plus 
measurement 
uncertainty



Henri Delange to Georg Eckert: 
“In the event of a contamination at a level below LOQ, there is no need for an 
investigation is not what the letter says.

The letter says:
If a contamination is found at a level below the LOQ (taking account of 
measurement uncertainty), it is the responsibility of the competent authority to 
assess and to decide whether to follow up on the finding.”
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…  at a level below the LOQ (taking account of measurement uncertainty), …

Request of Georg Eckert to Henri Delange (analogous): 
Is it correct, that in the event of a contamination at a level below LOQ, there is no 
need for an investigation?

Contamination below LOQ
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= LOQ

…  at a level below the LOQ
(taking account of measurement uncertainty), …

Result minus 
exp. 
measurement 
uncertainty 
still above 
*MRL

*MRL

Result above 
*MRL but with
measurement 
uncertainty 
possibly below 
*MRL

Result below 
*MRL but with
measurement 
uncertainty 
possibly also 
above *MRL

Result below 
*MRL even 
plus 
measurement 
uncertainty
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Example (by Georg Eckert to Henri Delange):
Cloves – Anthraquinone: MRL 0,02* mg/kg = LOQ (*MRL)

Case A) Result pesticide analysis:
0,03 mg/kg minus. 0,015 mg/kg (expand. measurement uncertainty of 50%): 
0,015 mg/kg 
==> Result is below the *MRL and at the same time the LOQ, but only taking into 
account the expanded measurement uncertainty

The result of 0.03 mg/kg stated in the test report is validated and therefore also 
legally ‘safe’, as it is above the ‘official’ limit of quantification (LOQ)!

Contamination below LOQ
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= LOQ

Application of the expanded 
measurement uncertainty of +/- 50 %

Result minus 
exp. 
measurement 
uncertainty 
still above 
*MRL

*MRL

Result above 
*MRL but with
measurement 
uncertainty 
possibly below 
*MRL

Result below 
*MRL but with
measurement 
uncertainty 
possibly also 
above *MRL

Result below 
*MRL even 
plus 
measurement 
uncertainty
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Example (by Georg Eckert to Henri Delange):
Cloves – Anthraquinone: MRL 0,02* mg/kg = LOQ (*MRL)

Case A) Result pesticide analysis:
0,015 mg/kg
The result itself is already below the *MRL and at the same time the LOQ and 
therefore NOT valid and NOT ‘safe’, as the value is below the ‘official’ limit of 
quantification (LOQ)!

If a contamination is found at a level below the LOQ (taking account of 
measurement uncertainty), it is the responsibility of the competent authority to 
assess and to decide whether to follow up on the finding.

Contamination below LOQ
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The result itself is already 
below the *MRL and at the 
same time below the LOQ 
and therefore NOT valid and 
NOT ‘safe’, as the value is 
below the ‘official’ limit of 
quantification (LOQ)!

= LOQ

Contamination below LOQ

Result minus 
exp. 
measurement 
uncertainty 
still above 
*MRL

*MRL

Result above 
*MRL but with
measurement 
uncertainty 
possibly below 
*MRL

Result below *MRL 
but with
measurement 
uncertainty 
possibly also above 
*MRL

Result below 
*MRL even 
plus 
measurement 
uncertainty
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• Product groups are listed in the Pesticide MRL 
Regulation 396/2005 according to their usual supply 
form with the corresponding MRLs!

• This means that the *MRLs (= LOQ) can often be 
applied directly! 

• If not: processing factors!
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Product groups acc. reg. (EC) 396/2005
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Product groups acc. reg. (EC) 396/2005
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grapes - raisins

VF > 1 = 
Enrichment
VF < 1 =
Depletion

within the 
processed 
product
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Processing factors



11.02.2025

• If possible, use analytical data from the raw products themselves for 
an assessment. 

• Pesticide levels in processed foods can only serve as an indication
for further investigations.

• In any case, it is advisable to refer to the analysis of the raw 
material, as the influence of processing on the respective pesticides 
cannot be assessed (in a legally binding manner). 

European database of processing factors for pesticides in food:
https://zenodo.org/record/1488653#.XjrjSy2bpR6
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Processing factors

https://zenodo.org/record/1488653
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In the case of pesticide findings 
below the (asterisk) *MRL, it must 
be assumed that these do not give 
rise to any suspicion with regard 
to the presence of unauthorised 
substances and products.

Results below the *MRL = LOQ 
are not validated!

Procedure for pesticide findings
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For pesticide results below the 
(asterisk) *MRL, it can be assumed 
that this does not give rise to any 
suspicion regarding the presence of 
unauthorised substances and 
products.

Results below the *MRL = LOQ are 
not validated!

= LOQ

Result minus 
exp. 
measurement 
uncertainty still 
above *MRL

*MRL

Result above *MRL 
but with
measurement 
uncertainty possibly 
below *MRL

Result below 
*MRL but with
measurement 
uncertainty 
possibly also 
above *MRL

Result below 
*MRL even 
plus 
measurement 
uncertainty

Procedure for pesticide findings
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Pesticide results that are above the 
(asterisk) *RHG, taking into 
account the measurement 
uncertainty (50%), give rise to 
suspicion regarding the presence 
of unauthorised substances and 
products.

= LOQ

Procedure for pesticide findings

Result minus 
exp. 
measurement 
uncertainty still 
above *MRL

*MRL

Result above *MRL 
but with
measurement 
uncertainty possibly 
below *MRL

Result below 
*MRL but with
measurement 
uncertainty 
possibly also 
above *MRL

Result below 
*MRL even 
plus 
measurement 
uncertainty
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For pesticide results that are below
the (asterisk) *MRL including the 
measurement uncertainty (50%), it is 
the responsibility of the control 
authorities or control bodies to 
assess and decide whether follow-up 
measures are necessary.

= LOQ

Result minus 
exp. 
measurement 
uncertainty still 
above *MRL

*MRL

Result above *MRL 
but with
measurement 
uncertainty possibly 
below *MRL

Result below 
*MRL but with
measurement 
uncertainty 
possibly also 
above *MRL

Result below 
*MRL even 
plus 
measurement 
uncertainty

Procedure for pesticide findings



Thank You!
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