
INTRODUCTION

Copper (Cu) is an ubiquitous element in nature.

Having fungicide properties, it is widely used in

agriculture (fruits, vegetables, and cereals) both in

conventional and organic farming [1]. Besides that,

Cu is an essential micro-nutrient for living

organisms and is therefore used as an additive in

food, feed and fertilizers [1]. With Cu compounds

being classified as active substances for plant

protection, Cu levels in food and feed fall under the

pesticide residue legislation [1].… .

Despite being classified as a pesticide, Cu has

traditionally been analyzed within the framework of

contaminants as it can be efficiently and

conveniently covered by methods analyzing

multiple heavy metals [2]. Recently, Cu was added

into the scope of the EU coordinated multi-annual

control program (MACP) for pesticide residues with

the analysis becoming mandatory for all MACP

commodities of plant and animal origin from 2024

onwards [3]. Since Cu analysis requires

methodologies and instrumentation different from

those typically employed in pesticide residue labs,

Cu has usually been covered by lab-sections

specializing in heavy metal analysis. The

homogenates used for analysis often derived from

sampling & subsampling procedures that followed

the contaminant rather than the pesticide

regulations [2,4].

The concept of using a harmonized measurement

uncertainty (MU) is well established in the area of

pesticide residues as it ensures legal certainty

among all stakeholders. For the majority of

pesticides covered by MRMs and SRMs, a default

expanded MU of 50% has been used, which was

derived based on the evaluation of results of

multiple proficiency tests (PT) using the top-down

approach [5]. The vast majority of laboratories

apply the harmonized expanded MU of 50% for

those pesticides fulfilling the SANTE performance

criteria. But is it reasonable applying the default

expanded MU of 50% also on residues of Cu?

RESULTS

The EURL-SRM has collected a total of 61 datasets

of Cu-results from PTs organised between 2013

and 2025 by various PT-providers. The raw data of

these PTs was evaluated using robust statistics and

the robust variation coefficients (CV*s) were plotted

against the derived robust mean levels

differentiating between commodity types through

coloring (see Fig. 1). Looking at the data it

becomes clear that the between-lab variability of

Cu results is much lower compared to that of other

pesticides and in the case of results >1 mg/kg (i.e.

half of the lowest MRL) the average CV* is around

8% and thus much lower than the fit-for-purpose

relative standard deviation (FFP-RSD) of ±25%

established for other pesticides (see Fig. 2).
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With these figures in mind, a FFP-RSD for Cu of

±10% instead of the common ±25% established for

other pesticides was deemed reasonable

(highlighted with a red line in Fig. 1 and 2). On this

basis, a default and harmonized expanded MU for

Cu of ±20% (=FFP-RSD multiplied by a coverage

factor of 2 to cover a confidence interval of ~ 95%)

was proposed to be used as a harmonized value

within the framework of pesticide residue controls.

This value was finally taken up in the recently

adopted regulation on sampling and analysis that

will become effective as of January 2027 [6].
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SUMMARY …
Long-term PT data on Cu covering a variety of

matrices and concentrations were collected and

evaluated in order to establish a harmonized

expanded MU that is „fit-for-purpose“ in the case of

Cu. It could be shown that for Cu levels above the

lowest MRLs in food, the vast majority of PT-CV*s

remain below 10%. On this basis, a default and

harmonized expanded MU of ±20% was legally

established for the official control of Cu contents in

food within the framework of pesticide residue

controls within the EU.
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Does the default MU of 50% also apply to Copper?

=Evaluation of proficiency test data to derive a default 

and harmonized MU value for copper

Fig. 2: Average CV*’s depending on the copper concentration

range applied in PTs (data from different PT providers in the

period 2013 to 2025). The newly set expanded MU for Cu

marked in red.
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Fig. 1: Overview of CV*’s for Cu in various matrix groups (data

from different PTs organized between 2013 and 2025). The

common FFP-RSD of 25% for pesticide residues is marked in

blue and the elaborated FFP-RSD of 10% for Cu in red.
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