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Introduction

Behind every analytical result lies a deeper layer

Correct residue

definition?

Reporting limit?

Uncertainty 

range?

Accepted

by retailer?
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Introduction

Sampling

Homogenisation – Extraction – Analysis  - Verification

Report

Transport



Analysis limits
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Analysis limits

Noise Noise
3:Limit of Detection (S/N >=3) 2:Limit of Quantification (S/N >=6)

1:Reporting Limit
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Analysis limits

Technical abbreviations

LOD: Limit of Detection:

Lowest level that can be identified on a statistically significant level

Typically: Signal/Noise = 3

LOQ: Limit of Quantification:

Lowest level that can be identified and quantified on a statistically significant level 

Typically: Signal/Noise = 6-10

LC/RL: Limit of communication/Reporting Limit

Lowest level that the labs chooses to communicate to its customers 

Primoris:

• highest LOQ of validated matrices and indicator matrices

• Primoris guarantee applicable to 99,9 % of the sample types

Often confused with LOQ

Analysis limits  MRL  ML !!



Measurement 
uncertainty
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Sources of variability

Sampling

Not at the same time

Pesticides distribution is not uniform

Different procedures by different people

Stability of the active ingredients

Sample transport: mainly temperature

Analytical uncertainty in the lab → identical samples

Biggest impact on the final 

result
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What is measurement uncertainty?

The quantified doubt about the
accuracy of a specific result
produced by a laboratory

Can be caused by:

- Deviations during weighing

- Instrumental variability

- Operator variability

- Environmental factors

- Matrix variability
- …

For pesticides: always 50%
(SANTE guidelines)
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What is measurement uncertainty?

What does this percentage mean in practice?

Defines the range within which 95% of the measurements of the same sample will fall, 

even when performed by different labs

For example: a results of 0,10 mg/kg with a MU of 50%:

95% of the measurements will lie between 0,05 mg/kg and 0,15 mg/kg 

0,100,05 0,15
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What is measurement uncertainty?

Is a 50% measurement uncertainty very high?

Standard RL lab

= 0,01 mg/kg

10 cent (5 g) 

in a standard 

swimming pool 

(500.000 litre)
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Example 1: Chlorate

0,024 mg/kg 0,066 mg/kg 

RL = 0,01 mg/kg

MRL = 0,1 mg/kg
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Example 1: Chlorate

RL = 0,01

MRL = 0,1

Result 

lab 1

Result 

lab 2

Overlapping zone: 

0,033 mg/kg – 0,036 mg/kg
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Example 2: Chlorpyrifos

No findings 0,014 mg/kg 

RL = 0,01 mg/kg

MRL = 0,01 mg/kg
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MRL = RL = 0,01

Result 

lab 1

Example 2: Chlorpyrifos
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MRL = RL = 0,01

Resultaat 

lab 1

Result 

lab 2

Example 2: Chlorpyrifos

Overlapping zone: 

0,007 mg/kg – 0,012 mg/kg



Complex 
residue 

definitions
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What is a residue definition?

Goal is to check GAP

Compounds that reveal ‘use’ must be included

Compounds with specific extreme toxicity must be 

included

Includes usually the mother-molecule (not always! e.g. 

fosetyl)



21

Examples

Examples of simple residue definitions:

Trifloxystrobin → trifloxystrobin

Boscalid → boscalid

Examples of complex residue definitions:

Captan → sum of captan and THPI, expressed as captan

Captan: mother molecule

THPI: metabolite

2,4-D → sum of 2,4-D, its salts, its esters and its conjugates, expressed as 2,4-D

Has an influence on the needed analysis technology

Hydrolysis step is necessary during extraction
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Examples

Examples of conflicting residue definitions

Cypermethrin vs alpha-cypermethrin

Thiophanate-methyl vs carbendazim

Sum of all DTC’s vs thiram

→ Residue definitions are changed frequently, therefore 

competent laboratories MUST follow up the definitions regularly
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Example: Dithiocarbamates

0,19 mg/kg 
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Example: Dithiocarbamates

0,19 mg/kg 

Can this finding be explained by the natural occurring

sulphur compounds in broccoli?
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Example: Dithiocarbamates

Residue definition: 

“Dithiocarbamates (dithiocarbamates expressed as CS2, including maneb, 
mancozeb, metiram, propineb, thiram and ziram)”

Could result

in a false positive result

or an overestimation
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Example: Dithiocarbamates
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Example: Dithiocarbamates

Can this finding be explained by the natural occurring

sulphur compounds in broccoli?

DTC DTC3F_01_A

0,19 mg/kg No findings > RL



Retailer 
evaluations



29

Retailer evaluations

Many retailers apply stricter criteria than EU legislation — often 

without full transparency

Common evaluation criteria:

Stricter MRLs (e.g. 30% or 50% of EU MRL)

Maximum number of residues allowed

Maximum total residue concentration (mg/kg)

Banned substances list (even if not legally enforced)

→ Retailer evaluations can lead to product rejection, even when the lab report shows 

     ‘compliant results’
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Retailer approach Germany
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Retailer evaluations Primoris

Retailer
Max %MRL/ 

a.i.
Max. sum 

%MRL/sample
Max %ARfD/ 

a.i.
Max. sum 

%ARfD/sample
Max. number of 

a.i./sample Blacklist
Retailer

evaluation
Aldi NOK OK OK OK OK OK NOK

Dohle OK OK OK OK

Edeka OK OK OK OK

Globus OK OK OK OK OK

Jung 
Gartenfrisch

OK

Kaufland OK OK OK OK OK NOK NOK

Lidl OK OK OK OK

Metro OK OK OK OK OK OK

Netto OK OK OK OK

Norma OK NOK NOK NOK

Rewe OK OK OK OK OK OK OK

Tegut OK OK OK OK

Tengel
mann

OK OK OK OK OK

Albert 
Heyn

OK OK OK OK



Conclusion
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Conclusions

Limits aren’t just numbers — interpretation depends on 

context

Uncertainty defines risk — especially near legal thresholds

Residue definitions can mislead — if not fully understood

Retail expectations ≠ legal compliance — creating 

tension
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