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Hamburg, 20.12.2019 
 
 
 
 
 
 

Chlorate in Fish and Seafood 
 
 
 
 
Legal Background 

Chlorate is a so-called multiple-source substance which was used as a herbicide as well as disinfectant 

(biocide), among other things. 

With the decision SANCO/196/08 by the Standing Committee on the Food Chain and Animal Health, 

however, the authorisation for the active substance chlorate as pesticide was revoked in the European 

Union in July 2008. It is now no longer lawful to use chlorate as a pesticide or in biocide products in the 

European Union. 

Moreover, chlorate is produced as a disinfection by-product from a lawful drinking water treatment with 

chlorinated products. The drinking water used can therefore contain chlorate residues which are formed 

from disinfection with chlorinated agents and lead to corresponding residues in foodstuffs within the 

scope of preparation e.g. as an ingredient. Generally speaking, these values are very low in Germany 

and play a rather minor role domestically, but this is not the case in countries where it is common to 

chlorinate the drinking water. 

The benchmark for chlorate in drinking water recommended by the World Health Organisation (WHO) is 

0.7 mg/kg. 

In comparison with this, the maximum values for chlorate in the “List of Preparation Substances and 

Disinfection Procedures pursuant to Section 11 of the ‘Trinkwasserverordnung’ (the regulation governing 

drinking water)” in Germany are governed as follows: 

 0.07 mg/L for long-term dosage 

 0.2 mg/L for occasional dosage if the disinfection cannot be guaranteed in any other way 

 0.7 mg/L for short-term emergencies 
 

This shows that the value established by the WHO and applied globally, which should make the sensitive 

foodstuff water microbiologically safe, may only be used for short-term emergencies in Germany. 
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Analysis and Evaluation of Chlorate 

When examining chlorate, it must be taken into account that the foodstuff is tested as it is consumed. I.e., 

where applicable, the glaze must be applied as specified on the label (as manufacturer information), or 

removed using another common method. An internal random trial by Eurofins demonstrated that the 

differences in chlorate content, whether examined with or without glaze, can be very large. When carrying 

out the evaluation, it can also be considered whether it is possible to reduce the chlorate content with a 

preparation. For instance, desorption through heating or a shift to boiling water are possible options, 

whereby the absolute chlorate content in foodstuffs could be reduced further before consumption. 

In fact, a general maximum content of 0.01 mg/kg pursuant to Regulation (EU) 396/2005 would have to 

be applied for unlawful pesticides. In the case of fish and seafood, the assessment of pesticide residues 

is made according to the RHmV (regulation governing maximum volumes of residues of pesticides and 

insecticides and other agents in or on foodstuffs). This was originally done by the official monitor. 

Since a marketable foodstuff (fruit/vegetables) may not lead to a product being non-marketable through 

treatment with marketable drinking water as an ingredient, on 6 June 2015 the German Federal Ministry 

of Food and Agriculture (Bundesministerium für Ernährung und Landwirtschaft (BMEL)) released a 

statement and moved away from an evaluation according to the general maximum residue level. From 

this time onwards, the toxicological evaluation is carried out. This approach has been adopted for fish and 

seafood and abstains from applying the general maximum content of 0.01 mg/kg pursuant to Section 1 

(4) No. 2 RHmV. No statutory maximum value for chlorate in fish or seafood has been established so far. 

According to EFSA SCIENTIFIC OPINION “Risks for public health related to the presence of chlorate in 

food” of 24 June 2015 [1], the ARfD value of 0.036 mg/kg of body weight determined there must be taken 

into consideration for the toxicological assessment. 

The WHO defines the acute reference dose (ARfD) as that volume of substance per kg of bodyweight 

which can be ingested through food with a meal or within one day without recognisable risk for the 

consumer. It is determined for such substances which could cause damage to health with once-off or 

short-term exposure due to their acute toxicity. The ARfD value is determined taking into account a safety 

factor of 100 %. 

It is currently possible to calculate the ARfD value for an infant according to the PRIMo – Pesticide 

Residue Intake Model Revision 3.0 [2] with the corresponding intake volumes for “fish, fish products and 

other foodstuffs from the sea and fresh water”. However, it is not possible to do so in the revised model 

3.1, although the basic data were taken over unchanged. 

The utilisation of the ARfD value is usually calculated for the most at-risk population groups. This 

definitely includes infants, since the food quantity ingested in relation to bodyweight is the greatest. 

In the EFSA PRIMo 3.0 model, there is an entry for a large portion in the spreadsheet “Acute Overview 

Children”. For all children in Europe, a “UK infant” (with 8.7 kg bodyweight) with a percentile of 97 % and 

an accepted intake (“large portion”) of 77 g form the basis of the worst-case calculation basis for the 

product group fish and seafood. This results in a standardised intake of 8.85 g fish/kg of bodyweight in 

Europe. 

In Germany, the value in the model must therefore be adjusted to the national circumstances, and an 

average German child weighing 16.15 kg. A portion size of 143 g rounded off for a German child results 

from this. But this is an extrapolation of another national consumption study (UK), even though there is 

already a study on consumption for a German infant (VELS, see below). 
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As an example, here all calculations are carried out for a German child with an average weight of 16.15 

kg, derived from the EFSA PRIMo 3.0 model and the “UK infant” as a basis: 

ARfD 0.036 mg chlorate / kg bodyweight 

German child 16.15 kg bodyweight 

acute admissible for a 16.15 kg 

child  

0.036 mg/kg KG x 16.15 kg = 0.5814 mg 

intake 8.85 g/kg KG x 16.15 kg ≈ 143 g “large portion” 

portions per kg foodstuff 1000 g / 143 g ≈ 6.99 portions 

with regard to 1 kg foodstuff 6.99 portions x 0.5814 mg ≈ 4.06 mg chlorate / kg foodstuff 

 

100% ARfD utilisation therefore corresponds with 4.1 mg chlorate/kg foodstuff. 

 

 

Further Consideration 

The intake volumes accepted in the table above are the values commonly used in risk assessment. 

Moreover, there are additional means to evaluate the average toxicological exposure because the 

calculation of the ARfD value depends on different factors like presumed bodyweight and presumed 

intake. These may accordingly lead to a different risk assessment. 

For instance, the EFSA study “Compiled European Food Consumption Database” from 2013 [3] gives 

different intake volumes for fish. These should only be applied if no data are available in PRIMo: 

 Fish meat 
178.4 g (97.5th percentile) 

 Fish products 
237.2 g (97.5th percentile) 

 

An additional scientific basis is the so-called VELS study (intake study to determine food intake of babies 

and infants to estimate an acute toxicity risk from pesticide residues) by the BfR [4]. 

16.15 kg is the reference weight of an average German infant which the VELS study draws upon 

regarding consumption habits; in the case of acute risk (i.e. short-term intake), the intake volumes are: 

 Fish, fish products, shellfish, mussels and other products obtained from salt water and fresh 
water fish 
152.5 g (97.5th percentile) 

 Sea fish 
128.1 g (97.5th percentile) 

 

A maximum consumption of 325.7 g is also specified for freshwater fish. This value appears exceptionally 

high for an infant weighing 16.15 kg  as used for the calculation.  
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Current Status 

Different calculation models have been used by German officials for the public recalls carried out so far. 

This is due to the non-standard procedure on the German federal state level. 

In doing so, different portion sizes, groups of persons and body weights were estimated and contrasted 

with the ARfD value. 

Besides acute toxicity (ARfD), chronic toxicity was also taken into consideration on the basis of the TDI. 

The tolerable daily intake (TDI) is the estimate of the volume of any desired substance which can be 

absorbed per day across an entire lifetime, without noticeable effects on the health of the consumer. The 

utilisation of TDI is to be calculated using average intake volumes. 

The procedure was also not standardised here: in some cases, portion sizes (individual portion, large 

portion) were calculated with TDI for the ARfD calculation. In addition, intake volumes were sometimes 

applied as the basis without additional information about the origin. 

Besides the aforementioned scientific reasons, trading partners have the most varied standards and 

define the most varied maximum values of chlorate in their specifications. In this case, the contractually 

agreed values must be adhered to. 

 

Conclusion 

According to Art. 14 (2)(a) of Regulation (EC) 178/2002, foodstuffs are considered unsafe if it is to be 

assumed that they pose a risk of injury to the health of the consumer. 

In order to assess this, at-risk groups of people must be considered which in this case are infants. Taking 

into account the consumption quantity according to PRIMo “large portion” for an infant weighing 16.15 kg, 

this results in a 100% ARfD utilisation at 4.1 mg chlorate/kg food. 

If there is a presumed additional measurement uncertainty in the method of 30 %, then from 5.3 mg/kg 

this would lead to a foodstuff which is unsafe because it is potentially harmful to health. This would also 

lead to an obligation of the private laboratory to report pursuant to Section 44 (4a) LFGB for products 

sampled in Germany. 

However, considering the aforementioned principle, it is necessary to consider a worst case analysis in 

order to guarantee the greatest safety of foodstuffs and preventative consumer protection: If there is a 

presumed expanded uncertainty of 30 %, the measurement values should therefore be below 3.1 mg 

chlorate/kg foodstuff in order not to exceed 100 % ARfD utilisation, including after the uncertainty mark-up 

and in order to safely put foodstuffs into circulation. If there is a presumed expanded uncertainty of 50 %, 

the volume of chlorate still to be accepted is reduced to 2.7 mg chlorate/kg foodstuff. 

Since the measurement uncertainties are individual, we recommend coordinating these with the particular 

laboratory carrying out the analysis. 
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