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Abstract 

In accordance with Regulation (EU) No. 16/2011, the exceedance of a legal limit, i.e. ‘non-compliance’ 

with a regulatory framework (European or National) does not systematically trigger a RASFF 

notification. An evaluation on the level of risk is necessary to decide if a notification should be issued. 
EFSA was requested to propose a risk evaluation methodology that would allow a rapid and consistent 

risk-based classification of RASFF notifications. The methodology aims to provide a transparent set of 
criteria that can support the decision whether to notify in RASFF and increase transparency and 

harmonization. The methodology was developed for evaluation of contaminants (arising from food 

contact materials, pharmacologically active substances and other food contaminants) in food. The risk 
evaluation is based on the assessment of toxicological properties and dietary exposure. The result, 

expressed as the comparison of exposure to a relevant toxicological reference point, can be classified 
as no risk; low probability of adverse health effects or low concern for public health; potential risk; or 

risk. To facilitate the evaluation, the “Rapid Assessment of Contaminant Exposure (RACE)” tool was 
developed. It uses food consumption information from the EFSA Comprehensive European Food 

Consumption Database to provide estimates of acute and chronic exposure from single foods and 

compares the result to the relevant toxicological reference points. The implementation of the FoodEx2 
(food categories) and PARAM (hazards) controlled terminologies in the RASFF system is recommended 

to improve harmonization and facilitate the evaluation.  
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1. Introduction  

1.1. Background and Terms of Reference as provided by the European 
Commission  

1.1.1. Background 

In accordance with Article 50 of the General Food Law, Regulation 178/2002, EFSA has the specific 

role to ‘supplement the notification with any scientific or technical information, which will facilitate 
rapid, appropriate risk management action by the Member States’.  

EFSA has provided essential input into various incidents reported through RASFF in the past. This 
input has been done using the normal procedures in which the Commission can request urgent advice 

from EFSA, outside the RASFF. 

The RASFF has, over time, adopted a detailed modus operandi that was consolidated in implementing 
Regulation 16/2011 and the RASFF Standard Operating Procedures (SOPs). A corner stone of the 

RASFF is the risk-based way of working, described in the SOPs, focusing on alert notifications for 
which rapid action is required from identified members of the network.  

The need for rapid action (and therefore rapid exchange of information) is decided by the level of risk. 

Three basic levels of risk are identified: no risk, not serious risk, and serious risk. The Commission’s 
RASFF team started with this risk-based classification in 2008 but, from 2011, Regulation 16/2011 

obliged Member States (MSs) to make this classification prior to sending the notification to the 
Commission. For ‘no risk’, no RASFF notification will be made as the scope of RASFF is limited to 

identified risks. 

Because of varying levels of scientific support and interpretations of risk between MSs, the need has 

emerged for more guidance in order to harmonise this risk evaluation. Such guidance needs to fulfil 

specific conditions in order to be functional for RASFF. Of course, this guidance should have a robust 
scientific basis, but it should at the same time be very practical allowing non-scientists to perform a – 

perhaps preliminary – rapid evaluation to instruct the most appropriate classification of the RASFF 
notification. 

The guidance document used on the evaluation of pesticide residue levels exceeding the maximum 

residue limits (MRL) illustrates well the usefulness of the EFSA’s acute and chronic risk assessment 
model (PRIMO tool). This model has been used for over 10 years to calculate an estimated short-term 

intake that, after simple comparison with the acute reference dose (ARfD), leads to a decision on the 
risk. A similar tool should be developed in the area of food and feed contaminants but should include 

besides the risk for human health also the risk for animal health and should allow evaluation of both 
acute and chronic risks. This approach would allow the development of a harmonised risk evaluation 

in the frame of the RASFF notifications. The improved guidance on risk evaluation will immediately 

lead to a more consistent classification of RASFF notifications into alert or information notifications. 
Alert notifications get more focus and priority in the RASFF because of the higher health risk. 

However, also for border rejections, it is useful to add a risk evaluation that can assist in focusing 
reinforced border checks more consistently on the level of the risk identified. 

1.1.2. Terms of Reference 

In view of the above, and in accordance with Article 31 of Regulation (EC) No. 178/2002, the 

Commission asks the EFSA to provide scientific and technical assistance concerning methodologies in 
order to arrive at simplified approaches for risk evaluation of RASFF notifications in the area of 

chemical contaminants in food and feed. 

The RASFF Standard Operating Procedures (SOPs) were written by the RASFF network members to 

complement the RASFF Regulation (Regulation (EU) No. 16/2011). On the basis of the existing legal 

framework, the RASFF SOPs codify the experience gained over the years by the members of the 
network, in particular the European Commission’s RASFF contact point (ECCP), regarding the following 

key elements: 

 types of notifications;  
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 duties of the members of the network; 

 requirements for transmitting the different types of notifications; 

 Commission’s contact point’s specific tasks; 

 withdrawal and amendment of a notification; 

 exchange of information with third countries. 

The RASFF SOPs are the subject of regular review. Changes can be proposed by any member of the 

network and considered and discussed with all members of the network in a RASFF Working Group 
meeting prior to incorporation into the SOPs. The ECCP coordinates the versioning of the SOPs and 

makes the updated RASFF SOPs public on the RASFF web pages of DG SANTE. 

RASFF SOP 2, heading 2B indicates the current broad criteria used when classifying a contaminant 

finding in food as a serious risk (excerpts from the lists of findings applicable for contaminants): 

 food or feed containing substances prohibited according to European Union or national 
legislation; substances for which a reference point for action (RPA) according to Reg. (EC) 
No. 470/20091 or Decision 2005/342 has been set only if the RPA has been reached or 
exceeded; 

 food containing (potentially) mutagenic or carcinogenic substances (IARC groups 1, 2A and 
2B) or substances toxic for reproduction for which the level found exceeds a legal limit laid 
down in the Union legislation or, in the absence thereof, a legal limit laid down in national 
legislation unless a particular risk assessment allows defining a higher alert threshold; 

 food containing (potentially) mutagenic or carcinogenic substances (IARC groups 1, 2A and 
2B) or substances toxic for reproduction for which no legal limit is set but for which the 
predicted short-term intake exceeds the acute reference dose (ARfD) or the tolerable daily 
intake (TDI) or the margin of exposure (MoE) is too low taking into account the predicted 
short-term intake. 

A second list under the same heading, lists findings that require an ad hoc risk evaluation in order to 

decide on the risk. All feed findings are listed in this section, except for feed that contains a prohibited 

substance, meaning that they require an ad hoc risk evaluation in every case: 

 food containing substances other than those mentioned above, exceeding a maximum level 
according to Union legislation or, in the absence thereof, a maximum level laid down in 
national legislation or in an international standard; 

 foods that have been adversely affected through contact with materials and articles as 
defined in Regulation (EC) No. 1935/2004;3 

 food contact materials, as defined in Regulation (EC) No. 1935/2004, that are not suitable to 
be used in contact with food (e.g. exceeded migration limits). 

As regards feed: 

 exceedance of the EU-maximum level of an undesirable substance according to Directive 
2002/32/EC;4 

 exceedance of a maximum level (national or other) of other undesirable substances than 
mentioned under a; 

 presence of unauthorised veterinary medicinal products or use of veterinary medicinal 
substances outside of their approval conditions; 

 presence (above technically unavoidable concentrations) of prohibited materials according to 
Annex III to Regulation (EC) No. 767/2009.5 

                                                           
1 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, OJ L 152, 16.06.2009, pp. 11–22. 
2 Commission Decision of 11 January 2005 laying down harmonised standards for the testing for certain residues in products of animal 
origin imported from third countries, OJ L 16, 20.01.2005, pp. 61–63. 
3 Regulation (EC) No. 1935/2004 on materials and articles intended to come into contact with food, OJ L 338, 13.11.2004, p. 4. 
4 Directive 2002/32/EC on undesirable substances in animal feed, OJ L 140, 30.5.2002, p. 10. 
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The EFSA is requested to evaluate and propose a methodology that would allow a risk-based 
classification of RASFF notifications on chemical contaminants. The methodology should clearly 

reference available sources of data to calculate the exposure and sources of toxicological parameters 

used. It should be clarified how data should be stored to enable such rapid evaluation and more in 
particular what information standards should be adhered to (hazards, analytical results, products, 

etc.). Insofar as possible international standards such as UN/CEFACT should be duly taken into 
account. 

The proposed tool(s) should be able to translate the analytical findings (quantities found) into a 

quantifiable risk level in the area of chemical contaminants with the exception of those contaminants 
that are regulated through Regulation (EC) No. 2073/2005 on microbiological criteria. Some examples 

are given here: 

- heavy metals (e.g. mercury, cadmium, lead, arsenic... plus migration from food contact 

materials); 
- industrial and environmental contaminants (e.g. polycyclic aromatic hydrocarbons (PAH), 

dioxins, DL-PCB, non-DL-PCB, mineral oils, 3-MCPD); 

- migration of organic substances from food contact materials [e.g. PAA, formaldehyde, 
melamine, phthalates, overall migration]; 

- mycotoxins and other biotoxins (e.g. aflatoxins, ochratoxin A, DON, zearalenone, fumonisins, 
patulin, rye ergot, gossypol, theobromine, hydrocyanic acid, tropane alkaloids); 

- residues of veterinary medicinal products (e.g. coccidiostats, antibiotics, malachite green etc.) 

- other chemical contamination. 

1.2. Interpretation of the Terms of Reference  

The background and Terms of Reference were discussed with DG SANTE (EC). In its letter of reply 
accepting the mandate and the subsequent kick off meeting with the requestor representatives, EFSA 

has clarified the Terms of Reference and proposed: 

1. In accordance with Regulation (EU) No. 16/2011, the exceedance of a legal limit, i.e. ‘non-
compliance’ with a regulatory framework (European or National) does not systematically 

trigger a RASFF notification. An evaluation on the level of risk is necessary to decide if an 
alert/information or no notification should be done. The RASFF classification is: no risk, not 

serious risk, and serious risk (Figure1). The Working Group will propose a framework that 

would link EFSA terminology, no risk, low probability of adverse health effects or low concern 
for public health, potential risk, and risk to the RASFF classification (Figure 7). 

2. Subsequent actions to the detection of a ‘non-compliance’ or the exceedance of a reference 
point for action (RPA – for substances for which a RPA is established solely on analytical limits 

of quantification) are independent from the evaluation of the health risk and the RASFF 
notification and are under the responsibility of the Member State (MS) competent authorities.  

3. The criteria and guidelines of RASFF SOP26 are used as a starting point, however EFSA may 

propose a different approach that would allow for a scientific risk-based classification. 

4. The output of this mandate does not intend to replace the safety evaluation carried out by 

European and/or National Food Safety Authorities, for instance prior to authorisation of 
regulated products or a full risk assessment that can be performed by experts. It is intended 

to provide, as appropriate, a guidance on risk-based classification of RASFF notifications with 

the goal of ensuring a rapid and consistent evaluation to have a similar level of public health 
protection. The output should be a practical tool allowing non-scientists to perform a – 

perhaps preliminary – rapid evaluation. 

5. Although the mandate requests the development of a guidance on risk evaluation for chemical 
contaminants in food and in feed, the present technical report is exclusively focused on 

contaminants in food. Further extension of the guidance to contaminants in feed will be 
considered at a later stage depending on the feasibility of the extension. 

                                                                                                                                                                                     
5 Regulation (EC) No. 767/2009 on the placing on the market and use of feed, OJ L 229, 1.9.2009, pp. 1–28 
6 https://ec.europa.eu/food/sites/food/files/safety/docs/rasff_reg-guid_sops_01-05_en.pdf 
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6. The guidance on risk evaluation will address the need for a more consistent classification of 
RASFF notifications into alert notifications.  

7. The chemical contaminants for which a guidance for risk evaluation will be developed are 

classified in contaminants arising from food contact materials, pharmacologically active 
substances, and other food contaminants.  

8. The work will be carried out in three different work packages (WP) to facilitate the 
consultation of interested parties (i.e. MSs and EFSA) and to have a more reliable estimate of 

resources necessary for the mandate completion. The three WPs are:  

i. WP1 having the major focus on the principles of risk evaluation to be applied and on the 
drafting of toxicity-based decision trees.  

ii. WP2 focusing on the estimate of the exposure.  

iii. WP3 combining the various information on an IT tool.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  Context of the EFSA mandate - EFSA was requested to support risk evaluation, levels 

two and three (output and RASFF classification). 

 

2. Scope of this report 

The detection of a ‘non-compliance’ or the exceedance of a reference point for action (RPA) for a 

contaminant in food is often the trigger for the evaluation of the health risk which may lead to a 
RASFF notification. The output of this mandate is intended to provide guidance on the risk-based 

classification of RASFF notifications with the goal of facilitating a rapid and consistent risk evaluation. 
The present technical report is exclusively focused on chemical contaminants in food. The guidance 

for risk evaluation was developed for contaminants arising from food contact materials, 
pharmacologically active substances and other food contaminants.  

The current report is the final output of EFSA addressing the received TORs (section 1.1) and their 

interpretation (section 1.2.) and considers the comments received from the consultation to the RASFF 
network members. 
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3. Data and methodologies  

3.1. Data sources 

3.1.1. RASFF notification statistics  

The RASFF team of the EC provided the Working Group with the list of chemical substances notified 

via the RASFF and their frequency of reporting during the period 2011–2016. The Working Group 

analysed the data in the context of this mandate.  

During 2011–2016, 85 residues of veterinary medicinal products, 96 chemical substances belonging to 

the RASFF classification categories heavy metals, mycotoxins, industrial contaminants, chemical 
contamination (others) and 34 substances related to food contact materials were reported. The 

outcome of the analysis for food contact materials (FCM) is given in Appendix A. 

3.1.2. Sources of toxicological information  

The following sources of toxicological information may help in providing answers to the questions 
raised in the decision trees referred to in Section 5:  

 EFSA scientific outputs published on its website for information on the toxicological evaluation 

and health base guidance values set by EFSA. For individual substances, a summary of hazard 
assessments has been collected and structured into EFSA’s chemical hazards database called 

‘Open Food Tox database’.7 

 ToxTree8 (Toxic Hazard Estimation by decision tree approach - Computational Toxicology), a 

tool which categorises chemicals and predicts toxic effects however, its use requires specific 

expertise.  

 For FCM, information on EU-harmonised legal limits, which can be found on the EC website on 

EU legislation9 or on the EC database on food contact materials.10 

 The so-called ‘Belgium database’,11 which compiles substances known by the MSs of the 

Council of Europe (CoE) and used in FCM. It comprises substances authorised at EU 
(harmonised) and/or national level (non-EU harmonised) and also includes information on 

hazard prediction following the use of in silico tools such as ToxTree. 

 European Medicines Agency (EMA) opinions published on its website for acceptable daily 

intake (ADI) values for pharmacologically active substances. 

 JEFCA database12 for the summaries of all the evaluations of flavours, food additives, 

contaminants, toxicants and veterinary drugs carried out by JECFA.  

 Archive of opinions of the former Scientific Committee on Foods.13 

 Scientific outputs of toxicological evaluations and health base guidance values set by non-EU 

national authorities (e.g. from Australia and New Zealand, Canada, Japan, Switzerland, USA 

etc.)  

The most recent version of the above-mentioned databases should be consulted. The above list is not 
exhaustive, and other sources of information may also be consulted.  

Appendices G and H list Health-Based Guidance Values (HBGV14) for mycotoxins and FCM respectively 
that were retrieved from the above-mentioned sources. Whilst the lists are not exhaustive, they 

                                                           
7 https://www.efsa.europa.eu/en/data/chemical-hazards-data  
8 https://eurl-ecvam.jrc.ec.europa.eu/laboratories-research/predictive_toxicology/qsar_tools/toxtree; ToxTree site: 

http://toxtree.sourceforge.net  
9 http://ec.europa.eu/food/safety/chemical_safety/food_contact_materials/legislation_en  
10 The database is currently accessible only to Authorities and upon request to the Commission. It is not up to date but, waiting 

for its update, it may still be of interest. 
11 https://fcm.wiv-isp.be/  
12 http://apps.who.int/food-additives-contaminants-jecfa-database/search.aspx 
13 https://ec.europa.eu/food/sci-com/scf_en  

file:///C:/Users/afonsan/AppData/Roaming/OpenText/OTEdit/dms_efsa_europa_eu-otcs/c17376035/chemical-hazards-data
file:///C:/Users/afonsan/AppData/Roaming/OpenText/OTEdit/dms_efsa_europa_eu-otcs/c17376035/toxtree
file:///C:/Users/afonsan/AppData/Roaming/OpenText/OTEdit/dms_efsa_europa_eu-otcs/c17376035/toxtree.sourceforge.net
file:///C:/Users/afonsan/AppData/Roaming/OpenText/OTEdit/dms_efsa_europa_eu-otcs/c17376035/legislation_en
file:///C:/Users/afonsan/AppData/Roaming/OpenText/OTEdit/dms_efsa_europa_eu-otcs/c17376035/%233fsector=FCM&auth=SANCAS
https://dms.efsa.europa.eu/otcsdav/nodes/17376035/
file:///C:/Users/afonsan/AppData/Roaming/OpenText/OTEdit/dms_efsa_europa_eu-otcs/c17376035/scf_en
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demonstrate the available toxicological information that can support the use of the decision trees 
described in Section 5.  

3.1.3. Food consumption data use and availability  

Food consumption data reflects what either individuals or groups consume in terms of solid foods, 

beverages (including drinking water) and supplements. Food consumption can be estimated through 
food consumption surveys at an individual or household level or approximated through food 

production statistics. Individual dietary surveys are the only surveys that provide information on the 
distribution of food consumption in well-defined groups of individuals and are therefore preferred for 

the assessment of dietary exposure within the risk assessment process. Data from individual dietary 

surveys are also understood to more closely reflect actual consumption (Kroes et al., 2002; WHO, 
2009).  

The EFSA Comprehensive European Food Consumption Database15 (hereafter referred to as 
Comprehensive Database) provides a compilation of existing national information on food 

consumption at individual level. The WG considered this database as the most adequate for the 

dietary exposure estimation under this mandate. It was first established in 2010 (EFSA, 2011a; 
Huybrechts et al., 2011; Merten et al., 2011). Within the dietary surveys, subjects are classified in 

different age groups as follows: 

1. Infants:    1 up to and including 11 months old 

2. Toddlers:   ≥ 1 year to < 3 years old 

3. Other children:    ≥ 3 years to < 10 years old 

4. Adolescents:    ≥ 10 years to < 18 years old 

5. Adults:     ≥ 18 years to < 65 years old 

6. Elderly:    ≥ 65 years to < 75 years old 

7.  Very elderly:   ≥ 75 years old 

Additional surveys which provided information on specific population groups (pregnant women and 

lactating women) are also available.  

Overall, the Comprehensive Database is the most complete and detailed collection of food 
consumption data currently available in the EU. Consumption data were collected using single or 

repeated 24- or 48-hour dietary recalls, or dietary records covering 3-7 days per subject.  

A long-term objective of EFSA is the acquisition of a harmonised pan-European food consumption 

database within the framework of the EU Menu process “What’s on the Menu in Europe?” (EU Menu). 

Since 2011, under the EU Menu umbrella, EFSA is supporting organizations from EU Member States to 
carry out dietary surveys at national level according to the EFSA guidance on the EU Menu 

methodology. The Comprehensive Database is updated as most recent, accurate and harmonised food 
consumption data from the national EU Menu framework projects is available. 

3.1.4. Food categorisation systems  

3.1.4.1. FoodEx2  

In 2008 EFSA evaluated the appropriateness of several food classification systems in providing 

accurate dietary exposure assessment results for chemical compounds in food. Existing systems were 
not considered suitable for all exposure assessments within EFSA’s remit and it was therefore decided 

to create a new food classification system (referred to as FoodEx, Food Classification and Description 

System for Exposure assessment) (EFSA, 2011). FoodEx was developed as a hierarchical system 
based on 20 main food categories that are further divided into subgroups up to a maximum of four 

levels. It did not use a catalogue of properties (facets) in order to describe food and beverages. In 

                                                                                                                                                                                     
14

 Health-based guidance value: Guidance on safe consumption of substances that takes into account current safety data, 

uncertainties in these data, and the likely duration of consumption (https://www.efsa.europa.eu/en/glossary-taxonomy-terms) 
15 https://www.efsa.europa.eu/en/food-consumption/comprehensive-database 
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2011, based on the gained experience with the FoodEx system and user experience, the FoodEx 
system was refined into FoodEx2. Until recently, this system was used for the classification of both 

food consumption and contaminant concentration data on a trial basis. As of April 2018, all data 

contained in the database are classified according to FoodEx2 providing a more detailed and precise 
description of foods and beverages consumed across the EU.  

FoodEx2 is a comprehensive food classification and description system aimed at covering the need to 
describe food in data collections across different food safety domains. The system is a flexible 

combination of classifications and descriptions, consisting of a large number of individual food items 

aggregated into food groups and broader food categories in hierarchical structures of parent-child 
relationships. Central to the system is a “core list” of food items that represent the minimum level of 

detail needed when coding or identifying a food collected in any domain. The core list comprises food 
items or generic food descriptions in common use across domains, including the food consumption 

domain. More detailed terms may exist below the core list and these are identified as the “extended 
list”. Several hierarchies, aggregating the core and extended list elements in different ways according 

to the needs of specific food safety domains are possible. The “exposure hierarchy” was created for 

use in the remit of dietary exposure assessment of chemical residues. 

The hierarchical classification may be further complemented by additional information through the use 

of facets and facet descriptors. Facets and facet descriptors are fundamental features of the proposed 
system. Facets may be defined as collections of terms (facet descriptors) describing properties and 

aspects of foods from various perspectives. The use of facets facilitates the addition of further details 

to the information recorded for the food list terms. For example, a facet can be used to specify that a 
specific beverage is sugar- or alcohol-free or the processing of potatoes, e.g. frying or boiling. 

EFSA has developed a FoodEx2 catalogue browser, which allows the browsing, analysis and 
maintenance of EFSA’s catalogues. All the functionalities of the tool can be accessed from the main 

user interface16 and more information is available at the EFSA's Catalogue browser user guide.17 

3.1.4.2. Raw primary commodities  

For estimating dietary exposure, data on levels of chemicals in food as consumed are more adequate 

than levels in primary agricultural products. However, in many cases - especially for natural toxins, 
pesticide and veterinary drug residues or environmental contaminants - occurrence data are often 

only available for basic crops or staple foods (Kroes et al., 2002). Sampling for pesticide monitoring is 
almost exclusively carried out on primary agricultural products or at early processing steps of such 

staple foods since maximum residue levels (MRLs) set for pesticides most often refer to raw primary 

commodities (RPCs). RPCs include parts of the plant that are either inedible or usually removed before 
marketing or consumption, like outer leaves or peel, and it is necessary to use consumption data 

expressed accordingly (sometimes in terms of RPC and sometimes in terms of food product ready for 
consumption). Food consumption data (i.e. mean consumption (MC), 97.5th percentile consumption 

(P97.5 consumption) and large portion (LP)) used in the PRIMo18 are reported by the Member States 

after a transformation of processed and composite food into unprocessed raw agricultural commodity 
(RAC). Recently EFSA has developed a model using standardised factors to convert the food 

consumption information from the Comprehensive Database to the RPC level (EFSA 2019). 

3.2. Methodologies 

A Working Group consisting of external experts and EFSA staff was established to work on this 

mandate. EFSA followed its specific standard operating procedure detailing the steps necessary for 
establishing, updating, or closing the Working Group that prepared this output. The standard 

operating procedure implements the Decision of the Executive Director19 on the selection of experts of 
the Scientific Committee, Panels, and Working Groups.  

                                                           
16 https://github.com/openefsa/catalogue-browser/wiki/MainPanel 
17 https://zenodo.org/record/1407103/files/Internal%20Guidance%20EFSA%20Catalogue%20browser.pdf?download=1 
18

 https://efsa.onlinelibrary.wiley.com/doi/pdf/10.2903/j.efsa.2018.5147 
19 See http://www.efsa.europa.eu/en/keydocs/docs/expertselection.pdf  
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The Working Group used EFSA guidance documents, other EFSA scientific outputs, and scientific 
literature as the scientific basis for this output. The list of these documents is given in the References 

section. 

The RASFF contact points were consulted three times during the development of this document. The 
first consultation took place during WP1, the second during WP2 and the third once the WP2 was 

finalised. The EFSA Working Group considered the comments received (see a summary in Appendix C, 
D and E) before finalising the document. 

The mandate and a draft version of the decision trees were presented and discussed for consultation 

at the EFSA Food Contact Materials working group, as well as at the EC working groups for Industrial 
Contaminants and Agricultural Contaminants.  

4. EU legal framework  

4.1. EU legal framework for food contaminants  

According to Regulation No. 315/93/EC,20 "contaminant means any substance not intentionally added 
to food which is present in such food as a result of the production (including operations carried out in 
crop husbandry, animal husbandry, and veterinary medicine), manufacture, processing, preparation, 
treatment, packing, packaging, transport, or holding of such food, or as a result of environmental 
contamination. Extraneous matter, such as, for example, insect fragments, animal hair, etc., is not 
covered by this definition.” 

According to Article 2 of Regulation (EEC) 315/93, food shall not be placed on the market if it contains 
a contaminant in an amount that is unacceptable from the public health viewpoint and in particular at 

a toxicological level. Furthermore, contaminant levels shall be kept as low as can reasonably be 
achieved by following good practices at all production stages. 

To protect public health, Article 2 (3) of Regulation (EEC) No. 315/93 stipulates that, when necessary, 

maximum tolerances for specific contaminants shall be established. Several maximum limits (MLs) for 
various contaminants in different foodstuffs were laid down in the Annex of Commission Regulation 

(EC) No. 1881/200621, as amended. The contaminants currently22 regulated by this Regulation are 
summarised in Table 1.  

The MLs for the contaminants are not based on their toxicological characteristics but were derived 
from the frequency distribution of the respective food classes following the principle ‘strict but 

feasible’. In general, the MLs were set around the 90th percentile of the respective frequency 

distribution. 

According to Article 3 of Regulation (EC) No. 1881/2006, foodstuffs not complying with the MLs set 

out in the Regulation shall not be used as food ingredients and foodstuffs complying with the MLs 
shall not be mixed with foodstuffs which exceed the MLs. 

When applying the MLs to foodstuffs which are dried, diluted, processed, or composed of more than 

one ingredient, changes of the concentration of the contaminant caused by drying, dilution processes 
and by processing as well as the relative proportions of the ingredients in the product shall be taken 

into account. The Regulation lists a number of provisions for specific food commodities, such as nuts 
and lettuce, as well as a few derogations concerning fish caught in the Baltic Sea, and traditionally 

smoked meat, meat products, fish, and fish products.  

Sampling and analysis for official control of the maximum levels specified in the Annex shall be 
performed in accordance with Article 8 of the same Regulation. 

 

 

                                                           
20 OJ L 37, 13 February 1993, pp.1–3 
21 OJ L 364, 20 December 2006, pp. 5–24. 
22

 As per working group expert knowledge 8/2/19 
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Table 1:  Contaminants for which maximum limits (MLs) are set in the Annex of Commission 

Regulation (EC) No. 1881/2006 (accessed 8/2/19) 

Contaminant group Contaminant 
Nitrate  

Mycotoxins Aflatoxins 
Ochratoxin A 
Patulin 
Deoxynivalenol 
Zearalenone 
Fumonisins 
T-2 and HT-2 toxins 
Citrinin 
Ergot sclerotia and ergot alkaloids 

Metals Lead 
Cadmium 
Mercury 
Tin (inorganic) 
Arsenic (inorganic) 

3-MCPD and glycidyl fatty acid esters  3-monochloropropanediol (3-MCPD) 
Glycidyl fatty acid esters expressed as glycidol 

Dioxins and PCBs  

Polycyclic aromatic hydrocarbons (PAHs)  

Melamine and its structural analogues  

Inherent plant toxins Erucic acid 

 Tropane alkaloids 

 Hydrocyanic acid 

 

The European Commission has also set action levels (ALs) in addition to MLs for both dioxins and 
dioxin-like PCBs (DL-PCBs) in various foods as an early warning tool. The ALs generally amount to 

approximately 2/3 of the respective ML. The most recent amendment was stipulated by Commission 
Recommendation 2014/663/EU.23 ALs are meant as a tool for competent authorities and operators to 

highlight those cases where it is appropriate to identify a source of contamination and to take 
measures for its reduction or elimination. Whilst MLs apply to dioxins, and in addition to the sum of 

dioxins and DL-PCBs, separate ALs for dioxins, and DL-PCBs were established due to the fact that 

their sources are generally different. In cases where levels of dioxins and/or DL-PCBs in excess of the 
ALs are determined, the food can still be marketed. However, it is recommended that Member States, 

in co-operation with operators, initiate investigations to identify the source of contamination, and take 
measures to reduce or eliminate the source of contamination. 

In contrast to the process contaminants 3-MCPD and PAH which are covered by Commission 

Regulation (EC) 1881/2006, acrylamide which is formed in a number of food processing steps is 
regulated by Commission Regulation (EU) 2017/2158.24 This Regulation establishes mitigation 

measures and benchmark levels for the reduction of the presence of acrylamide in food. According to 
this Regulation, food business operators which produce and place on the market specific foodstuffs 

shall apply mitigation measures set out in the Annexes of the Regulation in view of achieving levels of 

acrylamide as low as reasonably achievable below the corresponding benchmark levels. When the 
benchmark levels are exceeded, food business operators shall review the mitigation measures applied 

and adjust processes and controls with the aim to achieve levels of acrylamide as low as reasonably 
achievable below the benchmark level.  

                                                           
23 OJ L 272, 13 September 2014, pp. 17–18. 
24 OJ L 304, 21 November 2017, pp. 24-44 
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4.2. EU legal framework for food contact materials  

As described below, EU-harmonised legal limits for substances used to manufacture FCMs are 
available for a minority of FCM types. For the majority, there is either one or more national legal limits 

or no legal limit at all in Europe.  

The legal EU framework for materials and articles intended to come into contact with food is provided 

by Regulation (EC) No. 1935/2004. As general principle of safety, it is required that materials do not 
release their constituents into food at levels harmful to human health. According to this regulation, it 

is foreseen to adopt specific measures for groups of materials and articles. Over the 17 groups of FCM 

described, specific measures, i.e. EU-harmonised, are in place for four groups, namely plastics 
(Regulation EU No. 10/2011), ceramics (Directive 84/500/EEC), regenerated cellulose film (Directive 

2007/42/EC) and Active and Intelligent Materials [Regulation (EC) No. 450/2009]. Amongst those four 
groups, specific limits for the transfer of substances from FCM into food exist for plastics, ceramics, 

and regenerated cellulose film. For Active and Intelligent Materials, a Union list of permitted 

substances with specific limits is also foreseen but is not published yet. 

Beyond those measures on specific materials, a few other measures with specific limits exist on 

individual substances such as certain epoxy derivatives (BFDGE, NOGE, BADGE and certain of its 

derivatives  Regulation 1895/2005/EC), N-nitrosamines and N-nitrosatable substances for rubber 

teats and soothers (Directive 93/11/EEC), and on products originating or consigned from China or 

Hong Kong with requirements on the release of primary aromatic amines and formaldehyde 

[Regulation (EU) No. 284/2011].  

Limits for the extraction of lead and cadmium under specified test conditions are defined by Directive 

84/500/EEC. These are however not consistent with the current knowledge of toxicological evaluation, 
hence compliance with the current legal limits does not exclude a risk. For regenerated cellulose, 

limits are based on the composition instead of migration.  

The most comprehensive measure applies to FCM made from plastics (approximately a thousand 
substances). It is based on a positive list of substances that are permitted for use in the manufacture 

of plastic FCM with or without specific restriction. Specific restrictions, such as specific migration limits 
(SML) in food and/or conditions of uses (e.g. food in contact, plastic type, function) and/or 

compositional limits25 may apply. In addition, an overall migration limit (OML) for constituents into 
food of 60 mg/kg food or 10 mg/dm2 FCM is defined. This limit is set as a criterion for the inertness of 

FCM made from plastics and it is not directly related to health risks. 

Compliance to legal limits such as SMLs and compositional limits, can be tested (measurable limits), 
hence exceedance of such limits (i.e. non-compliance) results in an assessment for the need for a 

RASFF notification. However, legal limits related to the conditions of use need to be addressed 
differently.  

Specific restrictions in Regulation (EU) 10/2011 are based on safety assessments conducted by EFSA 

and before EFSA, by the former Scientific Committee on Food (SCF). For the addition of new 
substances, an application procedure is in place. The data requirements are defined by the SCF 

guidelines26 and the EFSA Note for Guidance.27 The same principle and data requirements are usually 
also applied at national level for specific safety assessment of substances migrating from FCM into 

food. Toxicological information requested on the substance and on migrating reaction products and 
impurities, if applicable, is included in the EFSA guidance. The extent of toxicological information to be 

submitted is defined by the level of migration of the substances. For this purpose, a tiered approach 

was established. The data that must be provided are summarised in Table 2. 

 

 

 

                                                           
25

 Compositional limits mean amounts used in the manufacture of food contact materials. They may be restricted at EU and MS 

levels. 
26

 https://ec.europa.eu/food/sites/food/files/safety/docs/sci-com_scf_out82_en.pdf 
27

 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2008.21r/epdf 
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Table 2:  Tiered approach for the toxicological data requirement according to the level of migration 

 Migration (mg/kg food or food simulant) 

<0.05 0.05–5 >5 

In vitro studies on genotoxicity  + + + 

90-day oral toxicity study,  
data on the absence of accumulation potential in human 

– 
– 

+ 
+ 

+ 
+ 

Studies on long-term toxicity, on absorption, distribution, 
metabolism and excretion, and on reproduction and 
developmental toxicity  

– – + 

 

If the toxicological dataset is comprehensive (migration > 5 mg/kg food) and adequate, a TDI can be 

derived and used to further set an SML. However, most SMLs are based on a limited or reduced 
toxicological dataset (migration < 0.05 mg/kg food or between 0.05 and 5 mg/kg food). In these 

cases, it must be pointed out that: (i) it is not possible to calculate a TDI level; and (ii) an exceedance 

of these SMLs derived from the tiered approach is not automatically associated with a health risk. The 
migration of the substance was demonstrated to be safe for consumers up to that limit and further 

toxicological data would be needed at a higher migration level (see table above).  

Regulation (EU) No. 10/2011 also allows the use of substances for which no migration is permitted 

due to their toxicological properties. In these cases an SML ‘not-detectable’ (ND) designation is set, 

unless otherwise specified, a detection limit of 0.01 mg/kg applies. 

Substances structurally and toxicologically related are subject to group restrictions. If it is known that 

a significant part of exposure to a substance is not caused by its migration from plastic materials, an 
allocation factor may be used to attribute only a fraction of the toxicologically tolerable amount to 

exposure from FCM. Therefore, the SML is set below the TDI. For instance, the TDI for benzophenone 

is 0.03 mg/kg body weight (bw) per day and the corresponding calculated SML from plastic would be 
1.8 mg/kg food. Nevertheless, to account the other sources of exposure, the SML was set at 0.6 

mg/kg food. 

For non-harmonised FCM, the Joint Research Centre (JRC) provides detailed information on the 

current national measures or other measures in place.28 In addition, the so-called ‘Belgium database’ 

compiles substances known by the MSs of the Council of Europe and used in FCM (see Section 3.1.2 

for more details). 

4.3. EU legal framework for Pharmacologically active substances  

According to Regulation (EC) No. 470/2009,29 any pharmacologically active substance intended for use 

in the Community in veterinary medicinal products that are to be administered to food-producing 
animals shall be subject to an opinion of the European Medicines Agency (EMA). The opinion consists 

of a scientific risk assessment and risk management recommendations. The scientific risk assessment 

considers the metabolism and depletion of the respective substance in relevant animal species, the 
type of residues, and generally the amount of it that may be ingested by human beings over a lifetime 

without an appreciable health risk, which is expressed as an acceptable daily intake (ADI). The risk 
management recommendations are based on the scientific risk assessment and consist of an 

assessment of, amongst others, whether or not a (provisional) MRL should be established or whether 

the data provided are not sufficient to allow a safe limit to be identified. Pharmacologically active 
substances may only be placed on the market if the residues in animal products do not pose any harm 

to the consumer. Substances fulfilling this condition are classified as ‘Allowed substances’ in Table 1 of 
Regulation (EU) No. 37/2010.30 This table includes, in addition to substances with (provisional) MRLs, 

also pharmacologically active substances for which the EMA concluded that no MRLs are necessary. 

                                                           
28https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/non-harmonised-food-contact-materials-

eu-regulatory-and-market-situation-baseline-study  
29 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, pp. 11–22 

30 Commission Regulation (EU) No. 37/2010 of 22 December 2009 on pharmacologically active substances and their 
classification regarding maximum residue limits in foodstuffs of animal origin. OJ L 15, 20 January 2010, pp. 1–72. 

file:///C:/Users/afonsan/AppData/Roaming/OpenText/OTEdit/dms_efsa_europa_eu-otcs/c17376035/non-harmonised-food-contact-materials-eu-regulatory-and-market-situation-baseline-study
file:///C:/Users/afonsan/AppData/Roaming/OpenText/OTEdit/dms_efsa_europa_eu-otcs/c17376035/non-harmonised-food-contact-materials-eu-regulatory-and-market-situation-baseline-study
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Substances not listed in this table are considered as ‘non-allowed substances’ and a specific subgroup 
of these non-allowed substances is the group of ‘Prohibited substances’, which are listed in Table 2 of 

Regulation (EU) No. 37/2010.  

Article 11 of Directive 2001/82/EC31 lays down rules regarding the treatment of food-producing 
animals affected by a condition for which no veterinary medicinal product is authorised in a Member 

State (“Cascade”). In particular, paragraph 2 of that article, read together with Article 29 of 
Regulation (EC) No 470/2009, provides that such animals may be treated with medicinal products 

containing pharmacologically active substances only if those substances are included in Table 1 of the 

Annex to Regulation (EU) No 37/2010. Detailed rules on the MRLs to be considered for control 
purposes of such animals are laid down in Commission Implementing Regulation (EU) 2018/470.32 

This Regulation stipulates inter alia that food producing animal species should be placed into groups 
and related to each other according to the different anatomical and metabolic relationships between 

them in order to define MRLs for residues of veterinary medicinal products in animal species not listed 
in Table 1 of Regulation (EU) No 37/2010. 

A special situation exists for equidae (e.g. horses and related animals) intended for slaughter for 

human consumption. Commission Regulation (EU) No 122/201333 amending Regulation (EC) No 
1950/2006 lays down a list of substances essential for the treatment of equidae and substances 

bringing added clinical benefit compared to other treatment options available for equidae. The 
withdrawal period for each of the substances listed is set to six months.  

Currently there are 11 coccidiostats and histomonostats authorised as feed additives for use in animal 

nutrition for specific target animal species. During the production and processing of these feed 
products a carry over into non-target feed, i.e. a contamination of feed for which the use of 

coccidiostats and histomonostats is not authorized may happen. As the carry-over of coccidiostats and 
histomonostats into non-target feed may result in the presence in derived food, the Commission has 

adopted MRLs for these active compounds in various food commodities of animal origin. These MRLs 
are laid down in the Annex of Commission Regulation (EC) No 124/2009.34  

Regulation (EC) No. 470/2009 stipulates that for non-allowed pharmacologically active substances a 

reference point for action (RPA) may be established when it is deemed necessary to ensure official 
controls for food of animal origin. So far, RPAs were set for chloramphenicol, nitrofuran metabolites, 

malachite/leucomalachite green, and medroxyprogesterone acetate. The numerical values of these 
RPAs are the same as the four existing minimum required performance limits (MRPLs) for these 

substances laid down in Commission Decision 2002/657/EC.35 Initially, the MRPLs values were meant 

as a tool to harmonise the analytical performance of methods applied in the Member States based on 
the instrumental and methodological capabilities. They were solely driven by the analytical 

methodology and not based on toxicological considerations.  

With Decision 2005/34/EC36 the analytically driven MRPLs became RPAs for checking the compliance 

of products imported from Third Countries with EU legislation. In this Decision it is stipulated that a 

consignment shall be considered non-compliant with Community legislation when results of analytical 
tests are at or above the MRPLs laid down in Decision 2002/657/EC. In contrast, when the results of 

analytical tests on products are below the respective MRPLs, the products will not be prohibited from 
entering the food chain. However, the competent authority shall retain a record of the findings in case 

                                                           
31 Directive 2001/82/EC of the European Parliament and of the Council of 6 November 2001 on the Community code relating to 

veterinary medicinal products. OJ L 311, 28. November 2001; p1-6.  
32 Commission Implementing Regulation (EU) 2018/470 of 21 March 2018 on detailed rules on the maximum residue limit to be 

considered for control purposes for foodstuffs derived from animals which have been treated in the EU under Article 11 of  
Directive 2001/82/EC. OJ L 79, 22. March 2018, p. 16-18. 

33 Commission Regulation (EU) No 122/2013 of 12 February 2013 amending Regulation (EC) No 1950/2006 establishing, in 
accordance with Directive 2001/82/EC of the European Parliament and of the Council on the Community code relating to 
veterinary medicinal products, a list of substances essential for the treatment of equidae. OJ L 42, 13. February 2013, p. 1-
17. 

34 Commission Regulation (EC) No 124/2009 of 10 February 2009 setting maximum levels for the presence of coccidiostats and 
histomonostats in food resulting from the unavoidable carry-over of these substances in non-target feed. OJ L 40, 11, 
February 2009, p. 7-11. 

35 Commission Decision 2002/657/EC implementing Council Directive 96/23/EC concerning the performance of analytical 
methods and the interpretation of results. OJ L 221, 17 August 2002, pp. 8–36. 

36 Commission Decision 2005/34/EC laying down harmonised standards for the testing for certain residues in products of animal 
origin imported from third countries. OJ L 16, 20 January 2005, pp. 61–63. 
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of recurrence. As some products originating from Member States were also found to contain non-
allowed substances below and above the MRPLs, the European Commission and the Member States 

agreed to apply the approach laid down in Decision 2005/34/EC, with the necessary changes, also to 

food of animal origin produced within the Community (SANCO-E.2(04)D/521927).  

As mentioned before, RPAs have been only established so far for chloramphenicol, nitrofuran 

metabolites, malachite/leucomalachite green, and medroxyprogesterone acetate based on their 
MRPLs. In order to evaluate if the existing RPAs for chloramphenicol, nitrofuran metabolites, and 

malachite/leucomalachite green are adequate to protect human health, the Commission has asked the 

EFSA for corresponding full risk assessments. For these three substances the EFSA concluded that is 
unlikely that exposure to food contaminated at or below the respective RPAs represents a health 

concern.  

As RPAs should not only be based on analytical considerations but should also take potential health 

risks into account, the Commission has asked the EFSA to ‘define the relevant methodological 
principles and scientific criteria to be taken into account when establishing RPAs for non-allowed 

pharmacologically active substances present in food of animal origin for which an MRL is not available 

or cannot be laid down using other procedures in EU legislation to protect public health’. The tiered 
approach proposed by the EFSA CONTAM Panel (2013) is currently under revision and the revised 

approach considers factors such as analytical capability, toxic potential and pharmacological activity of 
the substance in question, and includes the identification of the reasonably achievable lowest Decision 

limit (CCα) and the establishment of a Toxicological Screening Value (TSV).  

5. Decision trees 

For the development of the guidance on risk evaluation in the context of RASFF, the EFSA Working 

Group developed a generic approach that can be applied to the large majority of situations when an 
analytical result is of potential concern or a non-compliance with a legal limit is detected in food or 

FCM.  

The decision trees propose a rapid and consistent risk evaluation. In order to include chemicals with 
different characteristics in the proposed decision trees, the EFSA Working Group has made some 

assumptions which are described in the subsequent sections. 

The risk evaluation proposed by the EFSA Working Group is based on the EU regulatory framework 

and takes in consideration: (i) pharmacologically active substances; (ii) substances from FCM; and (iii) 

all the other chemicals in a generic category named ‘food contaminants’. Certain chemical substances, 
such as plant toxins can either be used as pharmacologically active substances or be present in food 

as naturally occurring contaminants. In such cases and based on the information available, the user 
should decide which of the decision trees to use. The case of multiple chemical contaminants 

occurring in the same food matrix is not considered in the proposed approach. 

For the groups food contaminants and FCM, the Working Group proposes that if a legal limit is 

established, the pre-decision trees 1 and 2 (Figures 2 and 3 respectively) shall be used. If legal limits 

are exceeded or if an analytical result shows potential concern, decision tree 1 (Figures 4 and 5) shall 
be followed for both groups to assist in the evaluation of risk. For pharmacologically active 

substances, a pre-decision tree is not needed as the proposed decision tree 2 (Figure 6) takes into 
account if the substance is authorised or not (Table 3).  

Risk evaluation is based on the assessment of toxicological properties and dietary exposure. The result 

can be a classification of no risk, low probability of adverse health effects or low concern for public 
health, potential risk or risk. When potential risk or risk exists, other considerations may need to be 

considered which are difficult to quantify or standardise in a practical tool. These considerations are 
discussed in Sections 6 and 7 and their applicability is explored in case studies (Appendix F).  

 

 

 

 



Risk evaluation RASFF 
 

 

 
www.efsa.europa.eu/publications 18 EFSA Supporting publication 2019:EN-1625 
 

 

Table 3:  Pre-decision trees and decision trees proposed per group of chemical substances 

Group of chemical substances 
Considering exceedance of 
legal limits as a trigger  

Decision tree proposed 

Food contaminants Yes. Pre-decision tree 1 
Decision tree 1 

Food contact materials Yes. Pre-decision tree 2  

Pharmacologically active substances  Yes Decision tree 2 

5.1. Food contaminants and FCM 

5.1.1. Pre-decision tree 1 – Food Contaminants 

The detection of non-compliances leads to certain actions by the EU MS competent authorities, but 

also to the need to perform a risk evaluation which will determine if a RASFF notification is required 

according to Regulation (EU) No. 16/2011.  

Oftentimes the presence of a chemical is detected, for which no specific EU or national legal limit 

exists. The contaminants legislation Regulation 1881/2006/EC caters for some of these cases through 
the application of article 2, which provides for the application of correction factors (such as 

concentration and dilution factors) to foodstuffs derived from or containing the foodstuff for which a 

legal limit has been set. Otherwise when a harmonised EU legal limit is not available, national 
legislation or a limit set by another EU MS may be applied in accordance with RASFF SOP2. 

Furthermore, legal limits established for comparable food items may be consulted (Figure 2; box 2), 
however this approach requires caution as contaminant occurrence can be influenced by several 

parameters that can vary considerably from one foodstuff to the next, even when the foodstuff is of 
similar origin, nature, species or prepared following the same production method. In this context, it 

may also be useful to compare findings with historical or published data to establish if the level is 

elevated compared to typical levels recorded for the foodstuff in question.  

Exceedance of an established EU or national legal limit or an analytical result of potential concern for 

a specific contaminant in food will trigger the need for a risk evaluation (Figure 2; Box 4) but might 
not necessarily lead to the need to submit a RASFF notification. 
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Figure 2:  Pre-decision tree 1; food contaminants. (Note: MSs are not obliged to consider legislation 

of another MS or a non-EU-harmonised legislation).  

5.1.2. Pre-decision tree 2 – Food contact materials 

For FCM, two main situations need to be considered depending on the existence of an EU-harmonised 
legal limit (pre-decision tree 2; Figure 3). In the case EU-harmonised FCM legislation exists, such as 

for plastics [Regulation (EU) 10/2011], the EU legal limit must be applied (Box 1 Figure 3).  

When the substance originates from an FCM type that is not specifically regulated in the EU, such as 
paper and board, printing inks, rubbers, metals and alloys, etc. [13 out of 17 FCM types described in 

the Regulation (EC) 1935/2004], existing national limits or EU limits set for other FCM types could be 
used. The latter approach requires caution and an understanding on what basis the level was set (Box 

2 Figure 3).  

If neither an EU or MS legal limit exists, nor a non-specific limit is available, the finding could be 

regarded as a ‘potential concern’ per se, indicating the need for a risk evaluation (Box 4 Figure 3). 

Specific restrictions such as those applicable to the conditions of use of the chemical or the materials 
and articles in the manufacture of which it is used, may be considered on a case by case basis. Also, 

in the specific case of ceramics, current EU migration limits set for lead and cadmium are outdated 
and not consistent with the current scientific knowledge of toxicological effects associated with these 

metals. Therefore, compliance with the current legal limits does not exclude a potential risk. 

With regard to the exceedance of ‘non-detectable’ legal limits, which mostly restrict substances (e.g. 
some primary aromatic amines) for which the genotoxicity potential was demonstrated or could not be 

ruled out, the Working Group recommends that they are further assessed through decision tree 1, 
which is consistent with the approach for food contaminants. It should be noted that the detection at 

1. Is the specific contaminant in the food covered by the EU legislation?

Yes

No

2. Does a limit from national 
legislation on this contaminant in this 

or similar food exist?
OR

Does a limit for this contaminant in a 
similar food exist in EU legislation 

(see note)?
OR

Does a limit from another MS 
legislation on this contaminant in this 

or similar food exist (see note)?

4. Risk evaluation. 

Start of the decision tree (Figure 3)

3. Is the legal limit exceeded?

5. No concern/ out of scope

Yes

Yes

No

No

Trigger: analytical result showing potential concern or exceedance of legal limits
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a level below the 10 µg/kg food limit of detection of a substance with a ‘non-detectable’ restriction 
would be interpreted as a “potential concern”.  

 

 

Figure 3:  Pre-decision tree 2; food contact materials. (Note: MSs might consider legislation of 

another MS or a non-EU-harmonised legislation). 

5.1.3. Decision Tree 1 (part 1) - Food Contaminants and Food contact 

materials 

The rationale for each step (where a ‘yes’ or ‘no’ decision is required) in decision tree 1 (Figures 4 and 
5) is detailed below.  

Step 0: Identification of potential genotoxic and carcinogenic properties of the 
contaminant  

The first step is the identification of potential genotoxic and carcinogenic properties of the identified 

chemical contaminant (e.g. according to IARC37 and CLP Regulation38 categorisation - see Appendix 
F). It is known that the vast majority of chemical carcinogens are genotoxic (Hernández et al., 2009). 

For substances not classified by the EU or international bodies, information on genotoxic and 
carcinogenic properties can also be derived by using in silico tools such as ToxTree,39 which, however, 

                                                           
37 The International Agency for Research on Cancer (IARC) classified chemical agents according to their carcinogenic potential: 

http://monographs.iarc.fr/ENG/Classification/ 
38 CLP stands for ‘Classification, Labelling and Packaging’ of chemical substances and is in connection with REACH regulation. 

Consolidated version of the CLP Regulation (EC) No 1272/2008: 
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02008R1272-20170101 
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require specific expertise, hence they are not aimed to be used by the “non-scientist”, for whom the 
practical tool is intended. Consequently, when both genotoxicity and carcinogenicity cannot be ruled 

out in the first instance, and the option of in silico modelling is not available, the precautionary 

approach to treat the chemical as genotoxic carcinogen should be followed (chapter 5.1.4, part 2 of 

the decision tree 1).40
  

For chemicals that do not possess genotoxic and carcinogenic properties, typically assessment of 

exposure to the chemical, and comparison to existing HBGVs should be performed (Alexander et al., 

2012). For threshold chemicals with acute toxic effects, the acute reference dose approach (ARfD) has 
been developed (Dorne et al., 2009), and should be used according to Step 1 (available ARfD). For 

the limited number of substances that are categorized as non-genotoxic carcinogens (i.e. do not cause 
direct DNA damage but are able to induce cancer through other mechanisms), a threshold exists and 

a no-effect level can, in principle, be determined. Whether this approach can be considered fully 
protective is still under discussion (Hernandez et al., 2009; Braakhlus et al., 2018). 

Chronic (long-term) toxicological reference values such as tolerable daily/weekly/monthly intake 

(TD/W/MI) cover average daily/weekly/monthly exposure over several years or an entire lifetime 
(EFSA, 2011; WHO, 2005). Acceptable daily intake (ADI) may be available and used in case of FCM. 

Step 1: Available ARfD  

Noting that the need for an evaluation of the risk is triggered from an analytical detection of a 

contaminant in a foodstuff, the first issue to be considered is the possible effect on human health 

after one or few intakes. An acute reference dose (ARfD) is indicative of such an effect as these are 
generally derived from intakes within 24 hours (Alexander et al., 2012; Dorne and Fink-Gremmels, 

2013).  

The ARfD has been defined in 2002 by the Joint FAO/WHO Meeting on Pesticide Residues (JMPR): 

‘‘The ARfD of a chemical is an estimate of the amount a substance in food and/or drinking water, 

normally expressed on a body weight basis, that can be ingested in a period of 24 h or less without 
appreciable health risk to the consumer on the basis of all known facts at the time of the evaluation’’ 

(JMPR, 2002).  

For substances from FCM, ARfDs are only available in exceptional cases. In addition, an exceedance of 

a legal limit or a potential concern is likely to be related to a period that corresponds to a sub-acute, 
sub-chronic or chronic exposure rather than to an acute exposure. In that case, the use of a 

HBGV/reference dose/point other than acute may be appropriate (see section 7). 

Depending on the nature of the hazard, population group affected and duration of exposure (see 
section 6), acute and/or chronic exposure assessments may be needed. 

Step 2: Available TDI, TWI, TMI or other chronic HBGV  

If an acute HBGV is not available, it is recommended to look for other HBGVs that provide an estimate 

of tolerable intake in a context of repeated consumption. 

It should be noted that for most of the chemicals used in FCM that were notified in the RASFF (period 
2011–2016), a HBGV such as a TDI (or a temporary TDI) was available (see Appendix E). This does 

not reflect the general situation of EU-regulated products for which an SML of 0.05 mg/kg food is set 
on the basis of the lack of genotoxic potential or for those with a restriction in use. For these 

chemicals, neither a HBGV nor other reference point are likely available. This is also the case for non-
intentionally added substances migrating from FCM (NIAS, which are not regulated through a positive 

list and for which an SML has not been set).  

It may happen that, instead of a HBGV, a RP is available in EFSA opinions e.g. for migration between 
0.05 and 5 mg/kg food from FCM for which a sub-chronic toxicity study should be provided. In that 

case, a NOAEL (LOAEL or NOEL) rather than a BMDL would be available and could be used in the 

                                                                                                                                                                                     
39 ToxTree – Toxic Hazard Estimation by decision tree approach RC Computational Toxicology; https://eurl-
ecvam.jrc.ec.europa.eu/laboratories-research/predictive_toxicology/qsar_tools/toxtree; ToxTree site, http://toxtree.sourceforge.net  
40 As this would increase the number of ‘alert notifications’, involving experts in structural alerts and in silico tools such as ToxTree would 
allow addressing the question of Step 0. This could increase the threshold up to 1.5 or 30 µg/kg bw per day in case the substance is not 
genotoxic and depending on its Cramer classification. 
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decision tree (Figure 4, step 5). Acceptable daily intake (ADI) may be available and used in case of 
FCM. 

Step 3: Available Reference Point  

RPs refer to the NOAEL (no observed adverse effect level) or preferably to the more accurate BMDL 
(lower bound of benchmark dose confidence interval) (EFSA Scientific Committee, 2017) and can be 

considered if the available toxicological dataset is not sufficiently robust to allow the establishment of 
a HBGV (Alexander et al., 2012). In these cases, a higher level of uncertainty is assumed and 

calculation of the ratio between the RP and estimated exposure is recommended. Although the 

absence of a HBGV is in principle adding uncertainty, this does not automatically imply the need of an 
additional correction factor. A factor ranging from 1 to 10 should be applied to the default uncertainty 

factor of 100 on a case-by-case basis, with the exception of those substances for which the use of 
lower safety margins has been indicated (e.g. lead; EFSA CONTAM Panel, 2010). The EFSA Working 

Group considers that, in general, a margin of at least 300 would be adequate to ensure a low concern 
from a public health point of view.  

Steps 4: Exposure assessment (see additional considerations in section 6)  

When no health-based guidance value is available, either or both a chronic and/or acute exposure 
assessment may be required and will depend on the adverse effects associated with the chemical 

under evaluation (i.e. acute versus chronic toxicity). Acute exposure is, by definition, higher than the 
chronic and if both are considered for the risk characterization the acute exposure estimates will lead 

the assessment.  

Steps 5, 6a, 6b and 7: Use of the Threshold of Toxicological Concern (TTC) approach  

In cases in which no or very limited toxicological information is available, an attempt to categorise the 

chemicals following the threshold of toxicological concern (TTC) approach (EFSA Scientific Committee, 
2012b; Dorne and Fink-Gremmels, 2013) is proposed in which the classification of substances 

according to their chemical structure (the Cramer classification) is an essential component.  

Considering that the chemical of interest is not genotoxic and does not fall into the list of exclusion for 

application of the TTC as stated in the opinion of the EFSA Scientific Committee, a threshold of 1.5 

µg/kg bw/day (corresponding to 90 µg/person/day) should be used for substances classified in 
Cramer class III or class II41 to ensure a low probability of adverse health effects. For Cramer class I 

substances the threshold is 30 µg/kg bw/day – corresponding to 1800 µg/person/day. The 
categorisation under Cramer classes is generally considered sufficiently protective (except for 

organophosphate and carbamate substances for which a threshold of 0.3 µg/kg bw/day – 

corresponding to 18 μg/person per day is proposed). 

Exclusion categories for application of the TTC are: high potency carcinogens (i.e. aflatoxin-like, 

azoxy-, or N-nitroso-compounds, benzidines, hydrazines), inorganic substances, metals and 
organometallics, proteins, steroids, substances that are known or predicted to bioaccumulate, 

nanomaterials, radioactive substances, and mixtures containing substances of unknown structure 

(Kroes et al., 2004; EFSA 2012b; EFSA and World Health Organization (WHO), 2016). Substances 
included in the exclusion categories should be evaluated on a case-by-case basis. 

The concept of TTC is based on chronic toxicity data (EFSA TTC opinion 2012, Kroes et al 2004). 
Endpoints such as acute toxicity, irritation and sensitisation are not covered by the TTC concept.  

Some investigations about the possibility to use TTC in acute oral exposure have been described in 
peer reviewed literature (Felter et al. 2009, 2001; Buist et al. 2016). The databases used to derive 

TTC do not address effects from acute exposure. EFSA and WHO reviewed the TTC in 2016 and 

recommended that “a database for acute or other less than lifetime toxicity should be produced and 
methodology determined. Until such databases and analyses are developed, it is recommended 

considering the TTC for less than lifetime or intermittent exposure on a case-by case basis.” (EFSA 
and WHO, 2016). 

                                                           
41 “The Scientific Committee considers that the TTC value for Cramer Class II is not well supported by the presently available 

databases and therefore concludes that consideration should be given to treating substances that would be classified in 
Cramer Class II under the Cramer decision tree as if they were Cramer Class III substances” (EFSA Scientific Committee, 
2012b). 
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Chronic exposure assessment should be performed in steps 5 and 7.  

Steps 8: Exposure assessment (see additional considerations section 6)  

Depending on the nature of the health-based guidance value available, either or both a chronic and/or 

acute exposure assessment may be required.  

 

Figure 4:  Decision tree 1 (part 1) - food contaminants and substances migrating from food contact 
materials. 
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5.1.4. Decision Tree 1 (part 2) - Food Contaminants and Food contact 

materials 

Step 1G: Reference Point (RP)  

For chemicals where no threshold for toxicity can be assumed (i.e. both genotoxic and carcinogenic 

substances), the HBGV approach is not considered applicable (EFSA, 2012). When a RP is available, 

use of the Margin of Exposure (MoE) approach is recommended.  

For other substances for which an RP is not available, the TTC approach may be used to categorise 

the substance. The selection of which approach to choose depends of the availability of a BMD (Step 
1G in Figure 5). 

Step 2G: Use of the Margin of Exposure (MoE) approach  

For both genotoxic and carcinogenic substances that are defined as ‘non-threshold’ substances a 

HBGV cannot be established, since a dose totally free of effects cannot be identified by definition. In 

these cases, it is typically advised to apply the MoE approach, and an adequate MoE is the 
precondition to exclude a concern for public health.  

When a BMD is available, the MoE approach can be considered in order to calculate the margin 
between the RP and the estimated exposure. The MoE is only suggestive of a level of concern with 

respect to the carcinogenic effect and takes into account additional uncertainties. It does not quantify 

the risk. In the risk assessment of substances that are both genotoxic and carcinogenic, the EFSA 
Scientific Committee considers a MoE of 10000 or higher, if it is based on the BMDL10 from an animal 

carcinogenicity study, of low concern from a public health point of view (Benford et al., 2010; EFSA 
Scientific Committee, 2005, 2012c) and might be reasonably considered as a low priority for risk 

management actions. Moreover, a margin of exposure of that magnitude should not preclude the 

application of risk management measures to reduce human exposure. 

In the absence of dose–response data allowing for the application of the benchmark dose (BMD) 

approach, as reported in EFSA (2005), the T25 is a simplified method to estimate the carcinogenic 
potency of a given substance. T25 is defined as ‘the chronic dose rate in mg/kg bw per day, which will 

give 25% of the animal tumours at a specific tissue site, after specific correction for the spontaneous 
incidence within the standard lifetime of that species’. In such a case, an additional uncertainty factor 

shall be considered and a MoE of 25000 (vs 10000) or higher is considered of low health concern.  

However, a MoE lower than 10000 (25000) does not automatically imply a serious risk and other 
considerations need to be taken into account and/or other aspects need to be assessed (section 7.3). 

Step 3G: Use of the Threshold of Toxicological Concern (TTC) approach  

In case no RP is available, categorisation according to TTC as genotoxic carcinogens (with the 

exception of exclusion categories) is recommended (EFSA, 2012b) 

A threshold of 0.0025 µg/kg bw/day (0.15 µg/person per day) is suggested to ensure the low 
probability of adverse health effects according to TTC categorisation for genotoxic carcinogens with 

the exception of exclusion categories (section 5.1.2; steps 5-7). 

Steps 2G and 3G: Exposure assessment (see section 6)  

The toxicological characteristics (i.e. carcinogenicity) of the substances considered determine the need 
for a chronic exposure assessment 

 

 

 

 

 

 



Risk evaluation RASFF 
 

 

 
www.efsa.europa.eu/publications 25 EFSA Supporting publication 2019:EN-1625 
 

 

Figure 5:  Decision tree 1 (part 2) - food contaminants and substances migrating from food contact 

materials. 
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5.2. Pharmacologically active substances  

The rationale for each step (where a ‘yes’ or ‘no’ decision is required) in decision tree 2 (Figures 6) is 
detailed below.  

Step O: Differentiation between allowed and non-allowed/prohibited substances 

All pharmacologically active substances that are intended for application in food-producing animals 

have to be authorised by the European Medicines Agency (EMA). Based on the risk assessment of 
EMA, maximum residue limits (MRLs) and provisional MRLs were established that are listed in Table 1 

of Regulation (EU) No 37/2010. This Table also contain substances for which an MRL is not needed 

based on an opinion of EMA. All pharmacologically active substances that are not listed in Table 1 of 
Regulation (EU) No 37/2010 are not allowed for application in food-producing animals. Exceptions are 

substances applied on the use of the “Cascade” (see section 3.8) and specific dual use compounds. A 
specific group of non-allowed substances is the group of ‘prohibited substances’ in Table 2 of 

Regulation (EU) No 37/2010. 

5.2.1. Decision Tree 2 - Non-allowed/prohibited substances 

Steps 1a and b: Substances allowed in the EU but not regulated for the specific food  

The first question is whether the substance in question is authorized for use in the EU and regulated 

for the specific product under Regulation (EU) No 37/2010. If this is the case, one goes directly to 
Step 9. If the substance is allowed in the EU but not regulated for the specific food commodity, it has 

to be checked whether there is an MRL due to other European legislation, such as the pesticide 
Regulation or the “Cascade” system or e.g. whether the substance is present due a cross-

contamination from non-target feed (see section 3.8). If this is the case, the next step is to check 
whether this MRL is exceeded (Step 9). If there is no “other” MRL, it should be checked whether for 

the specific substance an ADI exists from JECFA or another international organization. In case an ADI 

exists, it is estimated whether the estimated exposure exceeds the respective ADI (Step 10). 

Step 2: Is a Reference Point for Action (RPA) set? 

Commission Regulation (EC) 470/2009 stipulates that for non-allowed pharmacologically active 
substances an RPA may be established when it is deemed necessary to ensure official controls for 

food of animal origin. So far, RPAs were set by the Commission for chloramphenicol, nitrofuran 

metabolites, malachite/leucomalachite green, and medroxyprogesterone acetate based on their MRPL 
values. These are laid down in Commission Decision 2002/657/EC.  

Step 3: Comparison of analytical result with RPA 

For the first three substances EFSA performed full risk assessments and concluded that it is unlikely 

that exposure to food contaminated at or below the respective RPAs represents a health concern. For 

the first three substances EFSA performed full risk assessments and concluded that it is unlikely that 
exposure to food contaminated at or below the respective RPAs represents a health concern. 

However, the necessary legal measures for the competent authority remain unaffected. If the result is 
above an existing RPA, there is a concern which should trigger a RASFF notification/information 

provided the other provisions are fulfilled.  

Step 4 to 8: Non-allowed/prohibited substances for which no RPAs are set 

If a non-allowed/prohibited substance is determined and there is no RPA, then the further decision 

tree as proposed by the ‘Guidance on methodological principles and scientific methods to be taken 
into account when establishing Reference Points for Action (RPAs) for non-allowed pharmacologically 

active substances present in food of animal origin’ (EFSA CONTAM Panel, 2013, 2016) should be 
followed. In a tiered approach, it is first checked whether there is sufficient evidence that the 

substance is not genotoxic.42 If this is not the case, an exposure estimation should be performed 

checking whether the exposure exceeds 0.0025 µg/kg bw per day (Step 5). The CONTAM Panel 
(2013, 2016) decided to use this value as a Toxicological Screening Value (TSV) for non-allowed 

pharmacologically active substances for which there is sufficient evidence for genotoxicity or for which 

                                                           
42

 For example, through a check for IARC and CLP Regulation categorization (see Appendix F). 
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there is an alert for genotoxicity (from structural activity or relationships or read across). In addition, 
the CONTAM Panel concluded that this TSV could also be used for non-allowed pharmacologically 

active substances for which there is lack of information on genotoxicity, and hence genotoxicity 

cannot be excluded. If the exposure is below this TSV, there is low probability of adverse health 
effects. In contrast, an exceedance of an exposure of 0.0025 µg/kg bw would indicate a (potential) 

risk which should trigger a RASFF notification/information. 

If there is insufficient evidence for genotoxicity, the substance is checked for absence of 

pharmacological effects on the nervous or reproductive system and/or if it is a corticoid (Step 6). If 

this is not the case, a RASFF notification/information should be initiated if the estimated exposure 
exceeds 0.0042 µg/kg bw per day (Step 7). This TSV is derived from the lowest ADI of the 

authorised pharmacologically active substances acting on the nervous or reproductive system or being 

a corticoid (EFSA CONTAM Panel, 2013, 2016). 

If the substance does not belong to the before-mentioned groups, a TSV of 0.65 µg/kg bw per day is 

applied (Step 8). This value represents the overall 5th percentile of authorised anti-infective, anti-
inflammatory, anti-parasitic and ‘other’ substances (EFSA CONTAM Panel, 2013, 2016). If the 

exposure exceeds the TSV of 0.65 µg/kg bw, a (potential) risk cannot be excluded; this event should 

trigger a RASFF notification/information. 

Steps 5, 7 and 8: Exposure assessment (see Section 6) 

5.2.2. Decision Tree 2 -Allowed substances 

Steps 9 and 10: Comparison of the analytical result with the respective MRL and ADI 

Except for those few substances for which an MRL is not needed, for each of the other allowed 
substances EMA did not only establish substance/matrix specific MRLs, but also published an 

acceptable daily intake (ADI). The ADIs are based on the NOELs that are most relevant for the safety 

assessment, considering specific uncertainty factors. Thus, findings of allowed pharmacologically 
active substances for which an MRL is not needed, or below MRLs do not pose a risk. Conversely, if an 

exceedance of the MRL resulted in an exceedance of the ADI for the respective substance (Step 10), 
this situation represents at least a concern. Whether this situation triggers a notification/information in 

RASFF depends on additional considerations (see section 7). This holds also true for substances that 

are allowed in the EU but are not regulated for the specific food commodity in question under 
Regulation (EU) No. 37/2010 (Step 1) but are regulated in other EU Regulations or are characterized 

by an ADI from JECFA or another international organization. 
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Figure 6:  Decision tree 2 - pharmacologically active substances. 
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6. Exposure assessment  

Exposure assessments combine data on concentrations of a chemical substance present in food with 
the quantity of those foods consumed. The EFSA Comprehensive European Food Consumption 

Database is the main source of information on food consumption at an EU level (see section 3.1.3). 

Dietary exposure assessments are often performed according to the fit-for-purpose principle with the 

consequence that there is little harmonisation across disciplines with each having their own agreed 
international guidelines. In order to calculate reliable estimates of the amounts ingested through the 

diet for a specific chemical substance, three elements must be considered:  

1) levels and fate of the chemical in food,  

2) food consumption patterns, and  

3) integration of these elements to determine exposure.  

In all three areas, the limitations of the approaches currently used lead to uncertainties which can 

either cause an over- or underestimation of real intakes and thus of risk. 

There are a number of different models for combining or integrating the consumption data with the 
residue/concentration data. The method chosen usually depends on a number of factors, including the 

purpose of the assessment (target chemical, population group, degree of accuracy required) and the 
availability of data.  

The following paragraphs describe particular considerations to be taken into account in estimating 
exposure. 

6.1. Individuals with above-average intakes 

The methodologies to assess exposure to chemical substances through the diet must always take into 
consideration non-average individuals (also referred to as “above average”/high or higher percentile 

consumers), and in particular those who consume relatively large quantities of foods containing higher 

concentrations of substances that may lead to a health risk (European Commission, 1998; WHO, 
2009, EFSA 2011a). The definition of high consumers is crucial to the outcome of the risk assessment 

because, in practice, it provides a measure of the proportion of the population that could exceed 
health-based guidance values and indicates if risk management measures should be considered.  

Typically, high percentiles (90th, 95th, 97.5th, 99th and even 99.9th) of the distribution of individual 
intake values are used to describe high consumers. The reliability of high percentiles is however 

related to the number of observations used to calculate them. EFSA currently applies cut off values of 

n >60 and  
n ≥ 298 for the 95th and 99th percentile, respectively. In the area of contaminants and food 

ingredients (e.g. food additives), EFSA usually reports the 95th percentile for high consumers whereas 
in the case of pesticide residues higher percentiles are used (EFSA 2011).  

6.2. Population groups 

With respect to the different population groups for which special consideration is needed, infants and 
young children are considered the most exposed. This is because infants and young children present 

the highest food consumption levels per kilogram body weight (Lowik, 1996; WHO, 2009). In most 
cases, exposure assessed in this population group is consequently higher than that estimated for all 

other age groups and it guides the risk assessment process.  

In relation to vulnerability, infants, young children, pregnant and lactating women are considered 
important population groups within most areas related to food safety studies (WHO, 2009). For 

example, exposure to chemicals with demonstrated potential for developmental toxicity in utero is of 
particular concern in women of childbearing age (Kroes et al., 2002).  

Children may also be more susceptible to certain effects. An expert Panel in the Netherlands, in 2007 

"identified that children may be more sensitive to neurotoxic, endocrine and immunological toxic 
effects up to 4 years of age due to significant postnatal development of different organ systems 

during childhood”. This is also true for children aged 5 to 12 years, however to a lesser extent for 
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immunological toxic effects (VWA, 2008). “For compounds with these types of effects a ‘temporary’ 
exceedance of the health limit during childhood may be adverse, even though the exposures decrease 

below the limit when the children mature" (RIVM, 2009).  

In order to identify consumption patterns that might be associated with a higher risk of exposure, 
subjects with special dietary habits due to their personal choice (e.g. vegetarians) or special dietary 

requirements due to health problems (e.g. diabetics and celiacs) can be also considered. 

6.3. Acute and chronic exposure  

The need to estimate acute and/or chronic exposure is dependent on the nature of the toxicity of the 

contaminant of interest (Alexander et al., 2012) and the duration of exposure.  

Chronic dietary exposure assessments are used to estimate long-term exposure to a substance and 

typically compare average daily exposure over several years or an entire lifetime with a chronic (long-
term) toxicological HBGV (EFSA, 2011; WHO, 2005). These chronic HBGVs are typically derived from 

long term studies (e.g. a year of the lifetime of test animals) (WHO, 2005) and involve the derivation 

of a level of exposure at or below which there would be no appreciable risk to health if the chemical 
were consumed daily throughout life (Renwick et al., 2003). For calculation of chronic consumption, 

intake statistics are calculated based on individual average consumption over the total survey period. 
For example, if subjects in a population had recorded their consumption by means of a 7-day food 

record, the average intake of each individual over the 7 days is calculated. The average value for each 
subject is then considered only once when calculating the “chronic” average consumption and other 

statistics related to chronic consumption at population level.  

Dietary surveys with only one day per subject are normally excluded when calculating chronic 
consumption statistics, since they are considered not adequate to assess chronic exposure because 

the number of assessment days of a survey affects the distribution of consumption, particularly at the 
upper tails (EFSA, 2006). In particular, as survey duration increases, also the observed percentage of 

subjects reporting non-zero consumption for commonly and rarely eaten foods becomes larger 

(Nusser et al., 1995), whereas the observed mean and high percentiles consumption, in consumers 
only, decreases, as also illustrated by Lambe et al. (2000).  

Acute exposure assessments are typically used to estimate short-term exposure to a substance and 
are typically compared to acute reference doses (ARfD). For acutely toxic compounds where an ARfD 

or an ADI associated with acute effects, e.g. veterinary medicines, is available, an acute exposure 

assessment needs to be carried out, and exceedance of an acute HBGV will be of concern. For 
calculation of acute consumption, intake statistics are calculated based on every single reporting day 

independently. All eating occasions within each day, of the food under consideration are summed up. 
All days from each subject (7 days in the above reported example) are then used to calculate the 

acute average consumption and the other statistics related to acute consumption at population level.  

If the substance is not acutely toxic, then other HBGVs such as a TDI may be used. If chronic HBGVs 

are used, a chronic exposure assessment should be performed.  

6.4. Total population versus consumers only 

In the assessment of exposure, the question may arise if it should refer to the total population or 

specific population subgroups, such as consumers or consuming days, when the acute consumption is 

of interest. As to the concept of ‘‘consumers only’’ or “consuming days only”, there are potentially 
different aggregation levels, namely brand, product, product group, chemical and food. As the risk is 

generally characterised for chemicals from all dietary sources, the total population or total days is the 

starting point in most of the cases. The concept of consumers only means that the calculations of 
characteristics of the distribution, such as mean and percentile values, are based on survey subjects 

having reported consumption (i.e. "consumers") of a particular food or food group, within the survey 
period or in a single day. The lower the proportion of consumers, the higher the difference between 

consumption statistics calculated for the total population and consumers only will be. In estimating 
dietary exposures from chemical residues in a single commodity or food, it may be appropriate to use 

food consumption data for only those subjects or days for which the consumption of the single food 

was reported (“consumers only” or “consuming days only”). This is particularly important if these 
foods are rarely consumed, as use of total population/days statistics would considerably dilute 
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exposure. However, consumer only data is likely to overestimate intake in the long term, as survey 
periods are restricted in time, and survey subjects not having reported consumption of a particular 

type of food within this period, are not automatically non-consumers of such food. 

Assessment of acute exposure to a single food commodity is typically calculated on consuming days 
only, since adverse effects are associated with short term exposure.  

Chronic exposure to a single food commodity is also typically calculated for consumers only, however, 
at a higher aggregation level, the use of total population statistics may be warranted. A certain level 

of expert judgement will be required to decide which is more appropriate, and the number of 

consumers versus the total number of survey participants will provide some level of information on 
the potential dilution of exposure. For example, most surveys will have a high number of consumers 

of staple foods (e.g. milk, bread), and the difference between consumers only and total population will 
be minimal. It could be argued that use of total population figures in such instances is more reflective 

of the fact that not all participants with reported zero consumption days are actually non-consumers.  

The same might be true for foods that are consumed less frequently, however, the amount of 

reported zero-consumption days might proportionally be so large for such foods, that true 

consumption of actual consumers would become too diluted if the total population was considered in 
such instances. 

By including subjects who did not report consumption of a particular food in question (but may well be 
consumers of such food outside the reported survey period), the risk of overestimating long term 

average exposure can be reduced, provided that the food in question is consumed frequently. For less 

frequently consumed foods, inclusion of non-consumers would result in the opposite, i.e. the long-
term average consumption would be underestimated. It is always recommended to use consumer only 

statistics.  

6.5. Exposure to chemicals migrating from food contact materials and 
articles  

Potential concern may arise from the contamination of food by substances migrating from FCM due to 
the use of unregulated/non-evaluated chemicals, improper conditions of use of an 

evaluated/authorised substance (e.g. level used, time, temperature, food types) or the manufacturing 
process of the food contact material and article (e.g. reaction/degradation products). The range of 

affected foods, and the frequency and duration of exposure are often unknown. Migration may have 

occurred over decades, during a short period or even be a single isolated incident. Potentially harmful 
migration may involve all articles of a given material or be limited to a manufacturer, a limited or large 

number of samples or only a single or many types of products. It may also be difficult to evaluate the 
measured concentration data: the finding may be an exceptionally high level of contamination, 

however, the sample with the highest contamination or other types of strongly contaminated foods 

may equally have been missed, at the same time.  

Unless sufficient information is available, a precautionary approach should be followed in classifying 

the exceedance of a legal limit (or analytical result showing potential concern) as alert and for 
deciding to notify other Member States. Exposure to FCM migrants should be assessed assuming 

chronic exposure at similar concentrations, and brand loyalty should be assumed taking into account 

that frequent eaters of a product typically consume the same brand. 

For assessing exposure from FCMs and articles in the context of official control by the competent 

authorities, two cases can be considered: i) FCMs already in contact with foodstuffs, such as pre-
packaged food for which migration in food can in principle be measured, and ii) articles not yet in 

contact with foodstuffs, such as packaging material, kitchenware and utensils, for which migration into 
food must be estimated (usually by simulation). Analysis of the information notified in 2017 (excluding 

“border rejections”) (see. Appendix B) shows that most of the notifications concerned kitchenware 

and utensils (using simulants) rather than foodstuffs already in contact with FCM. Therefore, in most 
cases, food expected to be in contact with FCM need to be identified in order to determine the 

consumption pattern. 
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6.5.1. Food already in contact with Food Contact Materials 

For migrated substances measured in food, it is proposed to follow the same approach as for food 
contaminants (see section 4.1). The exposure assessment should be based on the consumption of the 

food(s) analysed. When needed, average exposure data of different foods in contact with the given 
FCM could be added, i.e. adding up the average consumption of each affected food multiplied with the 

migration into that food.  

If only one food product was analysed, the exposure should be estimated for that analysed food type 

only. It is considered inappropriate to use the migration in the analysed food to derive the occurrence 

in food types other than the one analysed because of the potential variability (e.g. due to different 
materials or conditions of contact). It may nevertheless be appropriate to consider an upper level of 

food category (e.g. ‘sauces’ instead of ‘pesto sauce’, ‘fish’ instead of ‘sprat’) if the 95th percentile food 
consumption of that upper level is higher.  

If there are any reasons to believe that other food types may be affected, it is recommended to 

sample and analyse those foods.  

6.5.2. Articles not in contact with foodstuffs yet 

For this category, there are inbuilt limitations/constraints compared to direct analysis of foodstuffs and 

these include experimental migration simulation, identification of the foodstuffs intended or likely to 
be in contact with the FCM, and the time/temperature conditions of use. Bearing in mind that the 

mandate aims to support Member States in classifying the exceedance of a legal limit (or an analytical 

result showing potential concern) as an alert to be notified to other Member States, it is proposed to 
follow a pragmatic approach with default scenarios. This approach deserves further discussion and 

refinement by an expert group in FCM food safety assessment, exposure and RASFF. 

This being said, one should consider that articles are diverse in their material types (e.g. melaware, 

ceramics, wood; see Reg. 1935/2004) and in their uses (e.g. plates, jugs, cookware). Unless justified, 

it is suggested to treat the same uses in a similar way, irrespective of their material type. For 
example, the food contact uses of a melaware plate should be treated in the same way as for a 

ceramic or bamboo plate. Further considerations may be needed for particular cases such as for 
occasional uses (e.g. silver cutlery).  

With regards to occurrence (migration), the testing conditions recommended by the EURL-JRC43,44,45 46 

for kitchenware and utensils, are considered to cover intended and foreseeable uses of the food 
contact articles tested in terms of food simulants, the surface-to-volume ratio, time, temperature, 

contact mode (e.g. filling, immersion) . 

With regard to the food simulants, when testing food contact articles expected to come into contact 

with several food types, control laboratories are likely to use the worst case food simulant (e.g. 3% 
acetic acid for melaware, glass, ceramic), whereas the consumed foodstuffs likely to come into 

contact with the article are not all acidic and will hence become contaminated to a lesser degree. 

Therefore, applying the migration into an acidic simulant as an indication for non-acidic foods would 
be conservative. However, analysing only and applying the migration into an acidic simulant to only 

acidic food consumption data would not take into account possible contributions to the exposure from 
other food types represented by other (less severe but still non-zero) food simulants such as alcoholic 

or aqueous. This may need to be considered when estimating exposure.  

                                                           
43 Guidelines on testing conditions for articles in contact with foodstuffs (with a focus on kitchenware), 2009. 

http://publications.jrc.ec.europa.eu/repository/handle/JRC51601. 
44 Report of an inter-laboratory comparison from the European Reference Laboratory for Food Contact Materials: ILC 003 2013 

– Food Contact Surface Area of Kitchen Utensils, 2013.https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-
research-reports/report-inter-laboratory-comparison-european-reference-laboratory-food-contact-materials.  

45 Critical aspects in the determination of the surface in contact with foods for migration testing of kitchen utensils. Results from 
two investigations by interlaboratory comparisons organised by the European Reference Laboratory for food contact 
materials, 2014.  http://publications.jrc.ec.europa.eu/repository/handle/JRC93296. 

46 Technical guidelines on testing the migration of primary aromatic amines from polyamide kitchenware and of formaldehyde 
from melamine kitchenware, 2011. https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-
reports/technical-guidelines-testing-migration-primary-aromatic-amines-polyamide-kitchenware-and  

http://publications.jrc.ec.europa.eu/repository/handle/JRC51601
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/report-inter-laboratory-comparison-european-reference-laboratory-food-contact-materials
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/report-inter-laboratory-comparison-european-reference-laboratory-food-contact-materials
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/technical-guidelines-testing-migration-primary-aromatic-amines-polyamide-kitchenware-and
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/technical-guidelines-testing-migration-primary-aromatic-amines-polyamide-kitchenware-and
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With regards to food consumption, the EFSA CEF Panel currently considers in its safety assessment of 
chemicals used to manufacture plastics prior to authorisation by the Commission, that an adult 

weighing 60 kg bw consumes every day, 1 kg food in contact with a material containing the substance 

under evaluation and that the food is contaminated at the highest migration level permitted (EFSA 
CEF Panel, 2016; EC, 2001). This corresponds to 17 g of affected food consumed per kg bw each day. 

The EFSA CEF Panel also considers that consumer exposure assessment is one major area to revisit 
(EFSA CEF Panel, 2016) and proposed four food consumption categories and figures with the aim to 

afford a higher level of protection, particularly for infants and toddlers which are the critical age 

groups with regard to food consumption with respect to body weight (see section 6.2 and table 4). 
This is in line with the consideration for the exposure to melamine from kitchenware and utensils for 

which toddlers are the critical population (compared to infants and adults) (EFSA CONTAM Panel, 
2010).  

Table 4:  Food consumption figures based on the use(s) of the food contact material(s) set by the 

CEF Panel (2016) and modified for the food consumption of food category 1 initially set at 

150 g/kg bw per day (see additional considerations in Appendix B) 

Category  Food categories for which the FCM 
containing the substance under 
evaluation are intended to be used  

Population driving 
the consumption(a) 

Food consumption to be 
considered for the 
estimation of exposure 
(g/kg bw per day) 

1 Water and baby bottle contents such as 
reconstituted milk formula 

Infants 260 

2 Milk, milk products and other non-
alcoholic drinks (e.g. fruit and vegetable 
juices) 

Toddlers 80 

3 Solid foods specifically intended for 
infant and toddlers 

Toddlers 50 

4 Foodstuffs not covered by categories 1, 
2 and 3 

Toddlers 20 

(a): This means that the critical population (infants or toddlers) consuming the foods grouped in a category has the highest 
consumption of one or more of the foods in that category; this does not mean that the critical population consumes all 
food types falling into that category. 

 

The use of the current default ‘SCF’ scenario and also of the model proposed by the CEF Panel in 2016 
for SML is questionable for the purpose of evaluating the exposure to chemicals migrating from an 

identified kitchenware and utensil. These methods would likely overestimate the exposure and trigger 
a potential risk/concern in the large majority of non-compliances.47 In addition, intended conditions of 

uses of materials and articles (requested in an application for evaluation prior to EC authorisation) 

may easily cover a wide range of uses, and they are rarely, if any, limited to kitchenware and utensils 
for which the evaluation may be more specific. The use of the ‘SCF’ scenario or of the ‘2016 CEF Panel 

proposal’ for the assessment of exposure to chemicals migrating from an identified kitchenware and 
utensil may need additional considerations to take into account the conservativism in the 

determination of the migration and potentially in the consumption of food. The possibility of applying 

reduction factors should be discussed, together with other approaches. Instead of the default 
scenario, an ad hoc model could be developed based on real consumption data related to the food 

categories for which the migration was simulated (e.g. acidic). These food categories could be based 
on the classification presented in Annex III of Regulation 10/2011 or directly on the FoodEx2 

classification system (cf. 3.1.4.1). Differences between fillable versus non-fillable articles may be 

considered too, as appropriate. 

The WG is not able to propose an alternative methodology for the estimation of exposure to chemicals 

migrating from articles not yet in contact with food. The WG recognises the need for development of 
such methodology and possible options are provided in Appendix B for further consideration. It should 

                                                           
47 For instance, in the case of a SML of 50 µg/kg food based on the lack of genotoxicty, the evaluation addresses the safety up 
to that value whereas an upper migration/exposure was not evaluated. 
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be noted that any new methodology may lead to discrepancies with the current considerations for 
evaluating exposure and setting SMLs for chemicals prior to their authorisation. 

6.6. Proposed exposure assessment methodology 

Consumption of food (as consumed or as RPC where appropriate) derived from the EFSA 
Comprehensive Database (see section 3.1.3) is used to assess exposure to chemicals bearing in mind 

specific considerations concerning age class and special population groups (see sections 6.1, 6.2 and 
6.4). 

Depending on the type of effect on which the available health-based guidance value has been set (i.e. 

acute or chronic toxicity), either or both a chronic and/or acute exposure assessment may be required 
(see section 6.3 and 6.5). The decision on which assessment is required depends on the toxic 

properties of the chemical under consideration as well as the estimated exposure duration.  

For chemicals displaying acute toxic effects, an acute exposure assessment needs to be performed. 

The so estimated exposure should then be compared to an ARfD or for pharmacological active 

substances to the ADI (when based on acute effects). If it can be reasonably assumed that exposure 
to the chemical substance under consideration will be of a prolonged nature, then a chronic exposure 

assessment is also warranted. However, in many cases the chemical will not display acute effects and 
the exposure will be of short duration. In these cases, a chronic exposure assessment and use of 

chronic HBGVs may be used to provide an indication of potential risk. It must be borne in mind, 
however, that chronic HBGVs are based on lifelong sustained exposure to a chemical, and temporary 

exceedance of a chronic HBGV does not necessarily indicate a risk. In these situations, risk managers 

need to take additional considerations into account, which are discussed in section 7. 

As already mentioned in section 6.3: 

 For chronic exposure assessments, dietary surveys with only one reporting day per individual 

cannot be considered as they are not adequate to assess repeated exposure. For each 
individual, the chemical concentration data is combined with the average daily consumption of 

the corresponding food categories, and the resulting exposure per food category is then be 

summed in order to obtain total chronic exposure at individual level (standardised by using 
the individual body weight) from all food sources. The mean and the higher percentile (usually 

the 95th percentile) of the individual exposures is subsequently calculated for each dietary 
survey and each age class separately. 

 Acute exposure is assessed using all dietary surveys available (including surveys with only one 

reporting day). In this case, the chemical concentration in the food under assessment is 

combined with the total consumption of that food for each single day. The higher percentile 
(usually the 95th percentile) exposure is based on the consuming days only and is calculated 

for each dietary survey and age class separately.  

In either case, high-level exposure/intake should be calculated for only those population groups, in 

which the sample size is sufficiently large to allow calculation of the 95th percentile (i.e. n=60 
subjects) (EFSA, 2011). 

7. Risk evaluation  

Risk evaluation comprises the need to characterise the risk to consumers posed by exposure to the 
substance under evaluation. This is typically done by comparing statistical exposure output 

parameters with toxicological threshold levels or other reference points. The results of such 
comparisons are typically expressed as percent contribution to a threshold level or a margin of 

safety/exposure between the observed exposure in relation to a benchmark dose limit. As outlined in 

6.3, emphasis is put on above average exposure, and risk management measures are typically based 
on high percentile exposure to the substance of interest. Other statistical parameters, such as the 

mean and 50th percentile exposure will provide information on the distribution of exposure and 
provide valuable information concerning the proportion of the population likely to be exposed at a 

level of potential concern. Such parameters may also be used for risk evaluation purposes in absence 

of information on above average exposure. 
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7.1. Rapid Assessment of Contaminant Exposure tool 

Two dietary exposure assessment tools that allow the direct use of the food consumption data at 
individual level have already been developed by EFSA. For the assessment of chronic exposure to food 

additives, the "Food Additives Intake Model" (FAIM) and for feed additives, the Feed Additives 
Consumers’ Exposure (FACE) calculator (EFSA FEEDAP Panel, 2017), were developed. These tools can 

also be used for assessment of exposure when the food is compatible with one of the food categories 
used by the tool domains. For example, raw primary commodities of animal origin (e.g. meat, fat, 

liver, other offal, milk, eggs, honey, fish and seafood) are covered by the FACE calculator and 

therefore, this tool is suitable for the exposure assessment of residues from pharmacologically active 
substances, since they are commonly measured in the same food matrices as feed additives.  

The Rapid Assessment of Contaminant Exposure (RACE) tool was developed with the objective to 
providing estimates of acute and chronic exposure from single foods (or single food categories) and 

comparing the result to HBGVs or other relevant reference points. The tool uses food consumption 

data from the EFSA Comprehensive European Food Consumption Database. The FoodEx2 exposure 
hierarchy is available for selecting single foods and the user can drill down up to its seventh level. This 

flexibility will allow the user to select the most relevant food category or item with respect to the food 
in which the chemical was detected. 

The tool requires the following input parameters: 

a) 'Substance': Presented as drop-down menu with the option of providing an unlisted substance 

(contaminant) as free text; 

b) 'Food item': Drop-down menu using the FoodEx2 classification system; 

c) 'Analytical value': Numerical value of the analytical result detected; 

d) 'Analytical value unit': Drop-down menu providing different units of measurement associated 
with the analytical value; 

e) 'Reference point acute value' and 'Reference point chronic value': Numerical value of 

acute and/or chronic toxicological reference value;  

f) 'Referent point type acute' and 'Reference point type chronic': Dropdown list providing 

different types of toxicological reference points; 

g) 'Unite acute' and 'Unit chronic': Drop-down menu providing different units of measurement 

associated with the acute and/or chronic toxicological reference point(s); 

h) Source of toxicological reference point: A reference to be provided as free text. 

The toxicological reference points available for selection in the tool are listed in table 5.  

The tool calculation outputs are expressed as: 

 the acute and/or chronic exposure (mean, P50 and P95)  

an output that compares the exposure to the relevant toxicological reference point. The calculations 

in use are summarised in table 5. 

The tool generates an excel output file, which provides an overview of the input parameters, an 

output summary, as well as country and survey specific information on acute and/or chronic exposure 

and RP point evaluation for both the total population and consumers only. 

The tool also provides a warning message when the number of consumers is insufficient to provide a 

robust estimate at the median (n<5) and the 95th percentile (n<60).  

The tool output summary worksheet contains the “worst case scenario”, that compares the consumer 

only exposure (Mean, and 95th percentile) to the HBGV or other relevant reference point by population 

group and country. Output values are coloured differently to indicate existence or absence of a 
potential risk. Output values at the 95th percentile is only provided if the number of consumers is >60, 

mean values are always provided irrespective of the number of consumers or observations. A user 
guide for the tool is available in Appendix J. 
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Table 5:  Reference points and RACE outputs 

Decision 
Tree 1 steps 

Reference point type Acronym Output 
Comparison of exposure to the toxicological reference point  

 
  

1 and 8 Acute reference Dose ARfD Exposure/ARfD*100 = % If result ≥100% then RED If result <100% then GREEN 

2 and 8 Tolerable Daily Intake  TDI** Exposure/TDI*100 = % If result ≥100% then RED If result <100% then GREEN 

2 and 8 Tolerable Weekly Intake  TWI Exposure*7/TWI*100 = % If result ≥100% then RED If result <100% then GREEN 

2 and 8 Tolerable Monthly Intake TMI Exposure*30/TMI*100 = % If result ≥100% then RED If result <100% then GREEN 

2 and 8 Upper Tolerable Intake Limit UL Exposure/UL*100 = % If result ≥100% then RED If result <100% then GREEN 

3G Threshold of Toxicological Concern 
(0.0025 µg/kg bw) 

TTC0.0025 Exposure value If result ≥ threshold then 
RED.  

If result < threshold then GREEN 

5 Threshold of Toxicological Concern 
(1.5 µg/kg bw) 

TTC1.5 Exposure value If result ≥ threshold then 
RED.  

If result < threshold then GREEN 

7 Threshold of Toxicological Concern 
(30 µg/kg bw) 

TTC30 Exposure value If result ≥ threshold then 
RED.  

If result < threshold then GREEN 

4 No Observable (Adverse) Effect 
Level 

NOAEL/NOEL NOAEL/exposure  If result < 100, then RED. GREEN > 1000. In other case 
AMBER# 

4 Lowest Observable (Adverse) Effect 
Level 

LOAEL/LOEL LOAEL/exposure  If result < 100, then RED.  GREEN > 1000. In other case 
AMBER# 

ok4 Benchmark Dose Lower1 (for Safety 
factor of non-genotoxic substances) 

BMDL (not 
genotoxic(NG)) 

BMDL/exposure If result< 100, then RED.  GREEN > 1000. In other case 
AMBER# 

2G Benchmark Dose Lower1 (for Margin 
of Exposure of genotoxic 
substances) 

BMDL 
(genotoxic (G)) 

BMDL/exposure  If result ≤10000 then RED If result >10000 then GREEN 

2G T25 T25 T25/exposure If result ≤ 25000 then RED If result >25000 then GREEN 

*Multiplied by; # safety/uncertainty factor ranging from 1 to 10  

** ADI can be used in the case of FCM and Pharmacologically active substances (Decision tree 2)
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7.2. Considerations associated with the food in question, substance 
occurrence and fate 

Whether an acute or chronic exposure is to be estimated and how to assess the analytical results, 

depend on the substance detected, the food matrix in which it occurs and the fate (metabolism, 

accumulation, etc) of the substance. The following points may need to be considered for calculating 

the exposure (section 6) and/or to inform and justify the risk evaluation: 

 

a) Is the exposure likely to be restricted to the food in which the substance was detected, or is there 

a likelihood that other foods may contain the substance also?  

 

For example, an FCM is found to contain a substance above the associated SML. This same FCM may be 

used in a multitude of applications and exposure might be much larger than associated with the single FCM 

tested. Restricting exposure to the one application therefore might result in an underestimation of true 

exposure. Another example is a finding of elevated levels of mycotoxins in a crop, which may be due to 

improper or absence of use of food agricultural practice and may hence only affect the particular lot. The 

elevated levels may however also be due to climatic conditions, in which case an entire crop within a season 

may be affected. In the latter case, it would be reasonable to assume that several food groups may be 

affected and that exposure may continue for a sustained period. 

 

b) Is the exposure likely to be restricted to a particular product/brand and is the type of food likely to 

evoke brand loyalty? 

 

For example, a process contaminant such as furan may be detected in a specific brand of coffee. In this 

case, consumers of coffee, and in particular consumers of the particular type of coffee are at risk. If brand 

information is available (for example the name of the brand is recorded together with the amount consumed 

as part of a food consumption survey, or market share data), this can be used here. 

Currently, the EFSA Comprehensive Database does not contain brand information. Therefore, in a consumer 

only assessment of a particular product, a brand loyal scenario will assume that all products recorded are of 

the same characteristic (e.g. assessment of intake of all lemonade type beverages to indicate exposure to 

one particular brand of lemonade). 

 

c) Is the substance likely to be influenced by food processing, manufacturing or preparation 

processes (e.g. pasteurisation, roasting, heating, etc.)? 

 

For example, the concentration of Ochratoxin A detected in barley for the production of beer may need to be 

adjusted to take into account losses during brewing, in addition to converting from the RPC barley to beer 

(or vice versa). Another example is the influence of pasteurisation on the concentration of patulin in apple 

juice. Therefore, detection of patulin in apples cannot be directly extrapolated to levels in pasteurised apple 

juice. 

 

d) Has the food been analysed in the same condition as it would be consumed in? If not, conversion 

factors may need to be applied (e.g. removal of peel/bone, water loss or gain during cooking, 

dilution with water, etc.). 

 

For example, rice is typically analysed as raw, but takes up approximately twice its weight of water during 

cooking. Therefore, a dilution factor needs to be applied to the substance determined in raw rice when 

calculating exposure based on cooked rice. Similarly, foods analysed as dry (instant soups, sauces, etc) may 

require dilution prior to consumption. Combination of concentration data with food consumption data of 

different state (e.g. raw versus cooked) will result in considerable over- or underestimation of exposure. 

 

e) Is the food a raw primary commodity (RPC) (e.g. eggs, wheat, raw meat), and therefore likely to 

occur in composite foods containing the RPC as ingredient? 
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For example, a veterinary residue is detected in eggs. If widespread contamination and stability during 

processing and heat treatment can be assumed, composite foods containing eggs need to be considered in 

the exposure assessment, otherwise exposure will considerably be underestimated. In such cases, the use of 

raw primary commodity data is recommended (e.g. the FACE tool could be used in such cases). 

 

f) Is the presence of the contaminant likely to be temporary or likely to be present for a sustained 

period of time? 

 

For example, a previously undetected (e.g. FCM) or unknown substance (e.g. acrylamide) has been found for 

the first time; in these cases it can be assumed that exposure has been ongoing for a long time. In addition, 

the batch size and/or frequency of consumption of a food may influence the length of time of exposure. For 

example, a batch of raisins with a long shelf-life may be contaminated with mycotoxins; consumers may take 

several weeks to consume a packet of raisins. Storage conditions may also lead to an increase of the 

mycotoxins. In addition, the length of shelf-life and potential for repeat exposure needs to be considered, for 

example infant formula has a shelf-life of up to 18 months. In these cases, the use of a chronic exposure 

model (in addition to acute, where indicated) is recommended. 

 

g) Is the food specifically targeting a sub-group of the population (e.g. infant formula, food 

supplements)? 

 

In such cases, only the specific sub-group of the population needs to be considered. A food supplement 

designed for adults does not require an exposure assessment in children, as this would provide an incorrect 

assessment outcome. 

 

h) Does the labelling of the food provide a recommended daily dosage? 

 

For example, most food supplements provide recommended intake levels. These can be used to determine 

exposure when consumed as instructed. 

 

i) Is population exposure to the chemical in question already of concern? 

 

For several chemicals, exposure in the entire population, or particular sub-groups of the population has been 

identified by EFSA to exceed existing HBGVs (for example mercury exposure in children). In these cases, 

albeit only of temporary duration, additional exceedance of HBGVs may be considered of concern. However, 

for some contaminants, where it is known that exposure is of concern, but presence can only be controlled 

to a certain extent (e.g. acrylamide), only severe cases and/or where total absence of mitigation measures 

has been identified, should be notified through the RASFF system. 

 

Examples of how these considerations are incorporated in the risk evaluation are also provided by the 

Working group in Appendix F. 

7.3. Considerations in characterising the risk 

In the context of RASFF, oftentimes the period of exposure will be limited in time and an assessment 

reflective of the short time of exposure is required. In cases where acute HBGVs are available, these 
should be used, however in absence of the latter, typically other available HBGVs or reference points 

that provide an estimate of tolerable intake in a context of repeated consumption are used. The use of 

chronic HBGVs in the risk evaluation in such situations assumes that the food in question will always 
be contaminated to the extent determined and continuously consumed, which will potentially result in 

an overestimation of the true risk and must hence be considered as conservative. While this is not a 
problem if the resulting exposure estimates are below the HBGV, it may lead to unnecessary concern 

if the HBGV appears to have been exceeded, since a temporary exceedance of a chronic HBGV does 

not automatically indicate a risk. In these cases, the nature and severity of the adverse effect, time 
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span and the magnitude of exposure need to be considered, in tandem with information on half-life 
and associated body burden of the chemical (Renwick et al, 2003).  

In the context of RASFF, which often focus on the exposure to a contaminant occurring at a certain 

concentration in one particular type of food, background exposure from all dietary sources may need 
to be taken into consideration. For certain groups (e.g. toddlers and young children), chronic exposure 

to some food contaminants is known to be already above the chronic HBGV. Therefore, whilst a slight 
exceedance of a chronic HBGV may not be cause for immediate concern per se, a sustained additional 

source of (chronic) exposure is not desirable in such cases. For chemicals assessed by EFSA, the 

relevant scientific opinions (see section 3.1.2) should be consulted to assess general exposure status 
of the population (and sub-groups). Some substances used in FCM are also used in food additives, 

cosmetics and toys, which may need to be considered for estimating total exposure, but this is out of 
the scope of this document. 

For example, exposure to a contaminant found in a food product at a non-compliant level was 
assessed and found to contribute 60% to the HBGV. Typically, such a situation would be considered 

as of no concern. However, if overall exposure from all dietary sources to this particular contaminant 

was already in exceedance of the HBGV, this substantial additional exposure might be of concern, and 
the conclusion of not serious risk/serious risk would depend on the case specific characteristics (e.g. 

nature of hazard, duration of exposure, etc.). Furthermore, such deliberations have to be put into 
context in cases where maximum limits are set on the ALARA (as low as reasonably achievable) 

principle or where benchmark levels have been established as achievability reference points and 

where non-compliance with an ML will automatically always result in potential concern (e.g. 
acrylamide, aflatoxins), as total exposure from all sources already exceeds existing HBGVs, or margins 

of exposure (MoEs) are below levels considered to be of no concern. In such cases, risk managers 
may consider other aspects such as related to risk-benefit analysis and taking into consideration socio-

economic factors and unavoidability of exposure. 

In some cases, detection of an elevated level of a chemical substance in a specific food may be linked 

with long-term exposure. This may for example, be the case for FCM substances (where exposure 

may be prolonged due to the FCM being used in every-day-use items) or contaminants where the 
contaminant level is influenced by food processing methodologies. In such cases, and in absence of 

historical data (e.g. control data on contaminant presence and occurrence), the likelihood of sustained 
presence of the substance in food needs to be taken into consideration in addition to an acute 

assessment. Some chemicals also possess a very long half-life (e.g. years) and cumulative effects of 

subsequent exposures cannot be ruled out (e.g. dioxins). In such cases, assessment of the impact on 
the existing body burden may be more useful but require expert knowledge. 

These considerations will not only influence the choice of exposure modelling but will also inform the 
characterisation of the risk. Whilst some findings may be truly incidental and of short duration, others 

may be of a chronic nature. Or whilst initial findings in a commodity may indicate a concern, 

application of technical factors may result in much lower concentrations in the food actually 
consumed. 

The EFSA WG proposes that when a potential risk is identified, risk managers/RASFF Network 
members should decide on the need and type of notification required, taking into account the 

following aspects: 

a) The rate of exceedance of a HBGV (or magnitude of MoE) 

b) The population exposed  

c) The severity of the effect on human health and effects on specific population groups 

d) The duration of exposure (see section 7.2) 

e) The characteristics of the food in which the contaminant occurs (see section 7.2) 

Figure 7 provides an overview of the considerations to be taken into account in deciding whether a 
"serious health risk" exists, which would require notification to the RASFF system. 
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Figure 7:  Framework for RASFF risk evaluation 

8. Conclusions 

In accordance with Regulation (EU) No. 16/2011, the exceedance of a legal limit, i.e. ‘non-compliance’ 
with a regulatory framework (European or National) and analytical results of potential concern does 

not systematically trigger a RASFF notification, although a product which is non-compliant with food 

safety regulations must be withdrawn from the market irrespective of the health risk. An evaluation of 
the level of risk is necessary to decide if an alert/information notification is required, or not. EFSA was 

requested to evaluate and propose a methodology that would allow a risk-based classification of 
RASFF notifications on chemical contaminants. 

The methodology proposed by the EFSA WG aims to provide a transparent set of criteria that can 

support the decision to notify in RASFF at the same time increasing harmonization in the evaluation 
process. 

The EFSA WG developed a generic approach that can be applied to the large majority of situations 
when an analytical result is of potential concern or a non-compliance is detected in food or for FCM. 

The case of chemical mixtures occurring in the same food matrix is not considered in the proposed 
approach. 

The risk evaluation proposed by the EFSA WG is based on the EU regulatory framework and takes in 

consideration: (i) pharmacologically active substances; (ii) substances migrating from FCM; and (iii) all 
other chemicals contaminants in a generic category named ‘food contaminants’.  

The criteria and guidelines of RASFF SOP248 heading 2 B indicates the current broad criteria used 
when classifying a contaminant finding in food as a serious risk. According to the methodology 

proposed by the EFSA WG all chemical contaminants should be evaluated before a decision is taken. 

The risk evaluation is based on the assessment of toxicological properties and dietary exposure. The 
result, which is expressed as the comparison of the exposure to a relevant toxicological reference 

point, can be classified as 'no risk', 'low probability of adverse health effects or low concern for public 
health', 'potential risk' or 'risk'. When a 'potential risk' or 'risk' is indicated, other considerations may 

need to be taken into account which are difficult to quantify or standardise in an automatic IT tool. 
Whether or not to notify in RASFF is a risk management decision.  

 

 

                                                           
48 https://ec.europa.eu/food/sites/food/files/safety/docs/rasff_reg-guid_sops_01-05_en.pdf 
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9. Recommendations 

The methodology proposed by the EFSA WG takes into account the existing information in RASFF, the 
feedback by RASFF network members and available EFSA data on EU food consumption. However full 

compatibility between EFSA data collection framework and RASFF is not yet available. The 
implementation of the FoodEx2 (food categories) and PARAM (chemical substances) controlled 

terminologies in the RASFF system is recommended to improve harmonization and facilitate the 
evaluation. 

The RACE tool was tested by the EFSA WG and a tool guide has been developed. It is recommended 

that the tool is made available to registered users (RASFF Network members), with a view to 
collection feedback and improve the tool, as appropriate. 

Further developments of the RACE tool should consider the automatic retrieval from sources of 
toxicological information for example from Open Food Tox database.49 

The use of the RACE tool should be included in the RASFF workflow SOPs and adequate training 

provided.  

The development of a guidance on risk evaluation for chemical contaminants in feed and chemicals in 

food other than contaminants should be considered at a later stage. 

An alternative methodology, and related consumption data for the estimation of exposure to 

chemicals migrating from articles not yet in contact with foodstuffs needs to be developed, possible 
options are provided in Appendix B of this report for further consideration. 

  

                                                           
49 https://www.efsa.europa.eu/en/data/chemical-hazards-data.  
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Abbreviations 

ADI Acceptable daily intake 

AL Action levels 

ARfD Acute reference dose 

BMD Benchmark dose 

BMDL Benchmark dose lower limit (lower bound of benchmark dose confidence interval) 

bw Body weight 

CLP Classification, labelling, and packaging 

EC  European Commission 

EMA European Medicines Agency 

FCM Food contact material 

HBGV Health-based guidance value 

IARC International Agency for Research on Cancer 

JECFA 

LOAEL 

Joint FAO/WHO Expert Committee on Food Additives  

Lowest observed adverse effect level 

ML Maximum level 

MoE Margin of exposure 

MoS Margin of safety 

MRL Maximum residual limit 

MRPL Minimum required performance limit 

MS Member State 

ND Non-detectable 

NOAEL No observed adverse effect level 

NOEL No observed effect level 

OML Overall migration limit 

RASFF Rapid Alert System for Food and Feed 

RP Reference point 

RPA Reference point for action 

RAC Raw agricultural commodities 

RPC Raw primary commodities 

SCF Scientific Committee on Food 

SML Specific migration limits 

SOP Standard operating procedures 

TDI Tolerable daily intake 

TMI 

TSV 

Tolerable monthly intake 

Toxicological screening value 

TTC Threshold of toxicological concern 

TWI Tolerable weekly intake 
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UF Uncertainty factor 

WP Work package  
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Glossary 

Exposure assessment: One of the key steps in risk assessment, this relates to a thorough 

evaluation of who, or what, has been exposed to a hazard and a quantification of the amounts 
involved. (https://www.efsa.europa.eu/en/glossary-taxonomy-terms) 

Hazard characterisation: The second step in risk assessment, this involves defining the nature of 

the adverse health effects associated with biological, chemical and physical agents which may be 
present in food. The process should, if possible, involve an understanding of the doses involved and 

related responses. (https://www.efsa.europa.eu/en/glossary-taxonomy-terms) 

Hazard identification: The first step in risk assessment, this involves the identification of biological, 

chemical, and physical agents capable of causing adverse health effects. 
(https://www.efsa.europa.eu/en/glossary-taxonomy-terms) 

Health-based guidance value: Guidance on safe consumption of substances that takes into 

account current safety data, uncertainties in these data, and the likely duration of consumption. 
(https://www.efsa.europa.eu/en/glossary-taxonomy-terms)  

Margin of Exposure (MOE): The MOE is the ratio between a defined point on the dose-response 
curve for the adverse effect and the human intake, and therefore it makes no implicit assumptions 

about a “safe” intake. The margin of exposure (MOE) approach is proposed by EFSA as a harmonised 

approach for the risk assessment of substances that are both genotoxic and carcinogen (Risk 
assessment on contaminants- EFSA Journal 2012;10(10):s1004) 

Reference Value: The estimated maximum dose (on a body mass basis) or the concentration of an 
agent to which an individual may be exposed over a specified period without appreciable risk. 

Reference values are established by applying an uncertainty factor to the reference point. Examples of 

reference values in human health include acceptable daily intake (ADI) for food and feed additives, 
and pesticides, tolerable upper intake levels (UL) for vitamins and minerals, and tolerable daily intake 

(TDI) for contaminants and food contact materials. For acute effects and operators, the acute 
reference dose (ARfD) and the acceptable operator exposure level (AOEL). In animal health and the 

ecological area, these include safe feed concentrations and the Predicted no effect concentration 
(PNEC) respectively (EFSA Scientific Committee, 2018). 

Reference point: Defined point on an experimental dose–response relationship for the critical effect. 

This term is synonymous to Point of departure (USA). Reference points include the lowest or no 
observed adverse effect level (LOAEL/NOAEL) or benchmark dose lower confidence limit (BDML), used 

to derive a reference value or Margin of Exposure in human and animal health risk assessment. In the 
ecological area, these include lethal dose (LD50), effect concentration (EC5/ECx), no (adverse) effect 

concentration/dose (NOEC/NOAEC/NOAED), no (adverse) effect level (NEL/NOAEL), hazard 

concentration (HC5/HCx) derived from a Species Sensitivity Distributions (SSD) for the ecosystem 
(EFSA Scientific Committee,2018). 

Risk assessment: A specialised field of applied science that involves reviewing scientific data and 
studies in order to evaluate risks associated with certain hazards. It involves four steps: hazard 

identification, hazard characterisation, exposure assessment and risk characterisation. 

Risk characterisation: Risk characterization is the fourth step of the risk assessment process, 

integrating information from the hazard characterization and the exposure assessment to produce 

scientific advice for risk managers (WHO, 2009). 

Risk management: The management of risks which have been identified by risk assessment. It 

includes the planning, implementation and evaluation of any resulting actions taken to protect 
consumers, animals and the environment. (https://www.efsa.europa.eu/en/glossary-taxonomy-terms) 

Uncertainty (safety) factor: Reductive factor by which an observed or estimated no observed 

adverse effect level or other reference point, such as the benchmark dose or benchmark dose lower 
confidence limit, is divided to arrive at a reference dose or standard that is considered safe or without 

appreciable risk (WHO, 2009). 

 

https://www.efsa.europa.eu/en/glossary-taxonomy-terms
https://www.efsa.europa.eu/en/glossary-taxonomy-terms
https://www.efsa.europa.eu/en/glossary-taxonomy-terms
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Appendix A – RASFF notification statistics on food contact materials 

The EFSA Working Group was provided with information on the notified FCM ‘substances’, their 
occurrence and related decisions (in term of risk) from 2011 to 201650. Over those 6 years, 

notifications have been reported in the RASFF on 34 ‘substances’ defined as per ‘high content’, 
‘migration of’, ‘to high level of’ and ‘no definition’. It should be noted that the extract does not cover 

all FCM notifications as some have been defined differently, for instance as ‘industrial contaminants’ 
(e.g. benzophenone). Nevertheless, a further analysis and a review of the notifications in the area of 

FCM allowed completing the list of most recurrent notifications even though the list in Appendix E is 

not exhaustive.  

With regard to the ‘substances’, a few substances are repeated when notified under different 

definitions, e.g. ‘high content’ versus ‘migration’ (e.g. for phthalates) which is likely to illustrate the 
sample tested (i.e. the material or article not in contact with food yet, or the food or food simulant) 

and/or the legal limit set either on migration or on maximum content. A few are rather groups of 

chemicals than unique chemicals (e.g. primary aromatic amines and phthalates). And a few others do 
not refer to the chemicals but to physical damage (like cracking of coatings, metal pieces) or to 

quality (like organoleptic characteristic, volatiles organic loss from silicones) or to the inertness 
principle (i.e. overall migration). Overall migration and loss of volatile organic constituents from 

silicones are criteria in terms of Good Manufacturing Practice and their exceedance is not a direct 
safety matter. Therefore, along with notifications on organoleptic characteristics and physical pieces, 

they are considered out of the scope of the mandate. Accordingly, the refined list of notifications 

concerns approximately 27 chemicals including the groups of phthalates and primary aromatic amines 
counted as two chemicals (Appendix E). Overall, seven ‘substances’ present most notifications. They 

are metals (Cr, Mn, Ni, Pb and Cd) and organic substances (formaldehyde and the group of primary 
aromatic amines). 

When looking at the notifications irrespective of the frequency of occurrence, one can identify 

categories of interest such as metals (e.g. from metal and alloys), plasticizers like phthalates (e.g. 
from glass jars gaskets); melamine, formaldehyde and primary aromatic amines (e.g. from melaware 

and polyamides kitchenware); printing ink constituents (e.g. from paper and boards); and bisphenol A 
related substances (from epoxy based coatings, polycarbonate). They are likely to reflect the national 

control plan(s) established for substances and/or FCM already identified as of (potential) concern with 

or without EU-specific regulations.51 Notifications do not cover the wide range of possible migrating 
substances from FCM, such as those specifically regulated for their use in plastics, those used and not 

specifically regulated in the EU, and those non-intentionally added substances (NIAS) which could 
potentially represent significative migrations (in number of migrants and concentration) especially, 

and not only, for reactive systems like coatings (EFSA, 2016;52 Grob et al., 199953). 

For most of the chemicals notified, a specific migration limit (SML) exists in the plastics Regulation 

(EU) 10/2011 and/or in the ceramics Directive 84/500/EEC – this does not mean that the notifications 

relate systematically to plastics but that it is used as a reference. In most cases the SML is based on 
an extended set of toxicological data from which a health-based guidance value such as a TDI (or a 

temporary TDI) could be derived. A few chemicals reported were not found in the plastic regulation 
(EU) 10/2011; they have no SML and no health-based guide value was identified from the EFSA’s 

chemical hazards database ‘OpenFoodTox’.54 The limits for the transfer of lead and cadmium as set by 

the ceramics Directive 84/500/EEC do not correspond to the current state of health assessment. For 
metals, in addition to the ‘ceramic Directive’ on lead on cadmium, there are limits in national 

legislations. Moreover, specific release limits (SRL) are established by the CoE in the ‘Practical guide 

                                                           
50

 Data extracted from the RASFF MS Access database on 13 December 2016. 
51 Regulation EU No. 284/2011 on for the import of polyamide and melamine plastic kitchenware originating…, Regulation 

1895/2005/EC restricting use of certain epoxy derivatives in materials and articles intended to come into contact with food, 
Directive 93/11/EEC on the release of N-nitrosamines and N-nitrosatable substances from rubber teats and soothers 

52 EFSA CEF Panel (EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing Aids), 2016. Scientific opinion 
on recent developments in the risk assessment of chemicals in food and their potential impact on the safety assessment of 
substances used in food contact materials. EFSA Journal 2016;14(1):4357, 28 pp. doi:10.2903/j.efsa.2016.4357. 

53 Grob et al., 2010. Need for a better safety evaluation of food contact materials produced from resins. Food Control 21 (2010) 
763–769.  

54 EFSA’s chemical hazards database: OpenFoodTox – https://www.efsa.europa.eu/en/data/chemical-hazards-data on 22 March 
2107. 
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for manufactures and regulators on metals and alloys used in FCM and articles’ (EDQM, 201355). 
Nevertheless, SRLs may be based on the ‘As Low as Reasonably Achievable’ (ALARA) principle rather 

than on a risk assessment. For most of those metals, Health-Based Guide Values such as TDI, 

Tolerable Weekly Intake (TWI), PMTDI, BMDL, UL set by EFSA, SCF, WHO, and JECFA are available. 

In order to better understand and illustrate the situation of current FCM notifications, the WG looked 

at information notified in 2017. Excluding “border rejections”, there were 75 notifications: 34 “alerts”, 
26 “information for follow up”, 14 “information for attention” and 1 “news” notification.  

FCM statistics notifications reported for 2011-2016, mainly concerned a limited number of known and 

regulated chemicals56 and a narrow range of applications, such as metals (e.g. from metals and 
alloys), melamine, formaldehyde and primary aromatic amines (e.g. from melaware and 

polyamide kitchenware) as well as plasticizers (e.g. from gaskets of lids for glass jars). Melamine, 
formaldehyde and primary aromatic amines represented about half of the notifications. Most of the 75 

notifications concerned kitchenware and utensils, based on tests carried out with simulation (using 
simulants under standardized conditions) rather than on foodstuffs already in contact (such as 

plasticizers from gaskets). This means that in most cases, foodstuffs expected to be in contact need to 

be identified in order to determine the consumption pattern.  

The review of several “alert notifications” on FCM (e.g. 2017.1820, 2107.2147, 2017.2126) revealed 

that no qualitative or quantitative safety evaluation and no argumentation behind classification was 
reported. For primary aromatic amines, the classification of the notification as alert is likely based on 

the Standard Operation Procedure (SOP) 2B “food containing (potentially) mutagenic or carcinogenic 

substances (IARC group 1, 2A and 2B), for which the level found exceeds a legal limit laid down in the 
Union legislation”. In most case, the exposure would need to be estimated considering the 

consumption of the foodstuffs expected to be in contact and the likely migration into the food, 
time/temperature conditions in reasonable worst cases, as well as the frequency of use and the 

lifetime of the article. 

  

                                                           
55 Metals and alloys used in food contact materials and articles – A practical guide for manufacturers and regulators 

https://www.edqm.eu/medias/fichiers/list_of_contents_metals_and_alloys_1st_edition.pdf 
56 The notifications provide a picture of the type of controls performed rather than the safety of FCMs: presently the range of 

substances controlled by authorities is narrow, since the way to act is clear only for regulated substances and validated 
analytical methods are established only for few substances. The migration of only few regulated substances is checked; most 
of the migrating substances are not regulated, mostly consisting of reaction products or impurities.  
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Appendix B – Possible exposure scenarios to chemicals migrating from 
FCM and articles  

The EFSA CEF Panel proposed four food consumption categories and figures for safety assessment of 

chemicals prior to their authorisation to be used in manufacturing plastics (2016). The food 
consumption for the first category is modified as explained below. Those figures could be used as 

proposed in Option B making also use of table 6.  

Table 6:  Food consumption figures based on the use(s) of the food contact material(s) set by the 

CEF Panel (2016) and modified for the Food consumption of food category 1 initially set at 150 

g/kg bw per day 

Category  Food categories for which the FCM 
containing the substance under 
evaluation are intended to be used  

Population driving 
the consumption(a) 

Food consumption to be 
considered for the 
estimation of exposure 
(g/kg bw per day) 

1 Water and baby bottle contents such as 
reconstituted milk formula 

Infants(b) 260 

2 Milk, milk products and other non-
alcoholic drinks (e.g. fruit and vegetable 
juices) 

Toddlers(c) 80 

3 Solid foods specifically intended for 
infant and toddlers 

Toddlers 50 

4 Foodstuffs not covered by categories 1, 2 
and 3 

Toddlers 20 

(b): This means that the critical population (infants or toddlers) consuming the foods grouped in a category has the highest 
consumption of one or more of the foods in that category; this does not mean that the critical population consumes all 
food types falling into that category. 

(c): Infants are young children aged up to and including 11 months. 

(d): Toddlers are young children aged from 12 months up to and including 36 months. 

 

As for category 1, the CEF Panel proposed in 2016 a consumption of 150 g/kg bw based on water 
consumption by infants (WHO, 2003). In 2017 the EFSA Scientific Committee proposed to use the 

higher consumption value of 260 ml/kg bw per day for infants below 16 weeks of age based on the 
highest consumption figure (14-27 days old) (EFSA Scientific Committee, 2017). It is therefore 

proposed to align and use this latter value when infants are expected to consume food in contact with 

the tested articles (e.g. baby bottles, teats, water bottles). Besides, because of the well identified and 
limited uses, the testing conditions set by JRC are expected to be adequately representative of the 

practical/real uses. 

Concerning the category 2 for FCM used in contact with beverages such as non-alcoholic beverages, 

milk or other liquid milk-based products and for which the critical population is toddlers, the food 

consumption proposed is 80 g/kg bw each day. This corresponds to 0.96 kg food (≈ 1 kg) for a 1-3-
year-old toddler weighing 12 kg57 and is also in line with the considerations made for the exposure to 

melamine from kitchenware and utensils. The CONTAM Panel considered consumption by children 
aged from 1 to 6 years old of any food or beverage that could come into contact with high melamine-

releasing melaware articles (EFSA CONTAM, 2010; table 29). The average of the mean total food 

consumption calculated from table 29 is 89 g/kg bw (average mean body weight 18.2 kg). 

Category 3 intends to cover solid foods specifically intended for infant and toddlers, e.g. cereal-based 

foods, ready-to-eat meals, fruit purée and dairy products. In this category, toddlers are considered to 
be the critical population and the level of consumption of 50 g/kg bw per day is considered 

appropriate to cover the consumption by infants and toddlers of solid foods specifically intended for 
infants and toddlers. 

                                                           
57 A body weight of 12 kg should be used as default for European toddlers (aged 1-3 years) (EFSA Scientific Committee, 2012). 
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Category 4 intends to cover foodstuffs not covered by categories 1, 2 and 3. In that category, toddlers 
are considered to be the critical population and the level of consumption of 20 g/kg bw per day is 

considered appropriate to cover the consumption by all population groups of foods other than those 

covered in Categories 1, 2 and 3. 

For the purposes of evaluating the migration from an identified material or article such as kitchenware 

and utensils, the options below are provided as a starting point for further discussion. No specific 
provisions have been included for fillable versus non-fillable articles, and the differences may be 

considered in addition, as appropriate. It should be noted that those options may lead to 

discrepancies with the current considerations for evaluating exposure and setting SML for chemicals 
prior to their authorisation. 

- Option A: with the exception of food category 1 for which consumption should be kept at 260 
g/kg bw per day, one could stick to the 1 kg food consumed translated in 17 g/kg bw per day 

(60 kg bw). Food consumption (in g/kg bw per day) may then be under-estimated in some 
cases (up to 5 for beverages) whereas migration would be over-estimated. An additional 

factor (Table 758) may be applied to the 1 kg food consumed according to the expected over-

estimation of the testing conditions of migration along with the amount of food expected to 
be in contact with the FCM, that can be consumed in one day. 

- Option B: Use of i) the “classification and information catalogue on kitchenware” from JRC 
that aims to support MSs in selecting parameters for compliance testing conditions (EC JRC, 

20092; chapter 8.5), and ii) the food consumption categories and figures from the CEF Panel 

Opinion (2016). Each ‘Use type’ from table 6, could be linked to one or more food categories 
depending on the food types expected to be in contact. When food types from several 

categories are expected to be in contact, the highest exposure could be used rather than the 
sum of all food categories. An additional factor (given in Table 7) may be applied, as 

described in Option A.  

- Options C, D: Combination of migration data derived from a specific food simulant with 

related food consumption data (e.g. acidic food when using acidic food simulant) and 

considering the time and temperature testing conditions (e.g. hotfill). Either the existing food 
(simulant) classification according to Regulation 10/2011 can be used (option C), or otherwise 

a food simulant type may be matched to foods using the FoodEx classification, (option D, a 
similar approach was used in the EFSA CONTAM opinion on melamine in 2010). 

- Option E: Estimating food consumption according to each use type (e.g. for spatulas, bowl, 

plates, etc.) based on the diet expected to be in contact with the kitchenware and utensils, 
rather than using the four food categories initially set for packaged food.  

Taking a practical example of a mug from which migration of formaldehyde would be non compliant, 

i.e. above the legal SML(T) of 15 mg/kg food, is used to provide some illustration. The example of a 

mug may not cover/apply to all article types. Migration testing conditions need to be linked with the 

critical population and the food types. The mug is intended to be repeatedly used. It is expected to be 

in contact with beverages consumed by children, adults, elderly, etc. Migration was tested in 3% 

acetic acid for 2 hours at 70°C. It is then proposed to consider warm and acidic foods only (incl. 

hotfill).  

 

Option A: Not for infant use, therefore 1kg food consumed per day corresponding to 17 g/kg bw. A 

mug is a ‘drinkware’, so a factor 1 applies (see table 7), so no change -> 17 g/kg bw per day.  

Option B: Proposed scenario: Mug = “Cup glasses (including disposable) – drink ware” –> beverages 

-> category 2 = 80 g/kg bw per day and factor of 1 (see table 7) -> 80 g/kg bw per day. 

                                                           
58 Correspondence of the food categories with the uses, and values of the factors along with the severity and representativity of the testing 
conditions need to be discussed by a group composed of FCM experts in food safety assessment, exposure, control and RASFF and the 
factors be updated accordingly in order to prepare a consolidated approach 
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Option C: Based on the EC Regulation 10/2011 food category classification. It is proposed to consider 

foods categories simulated by acidic simulant59 according to the EC Regulation 10/2011, expected to 

be in contact with a mug and heated (hotfill), e.g. clear drinks (01.01.A), cloudy drinks (01.01.B), 

processed vegetables (04.05.C), any other form than powdered or dried of preparations for soups, 

broths, sauces (08.03.B). Calculate exposure multiplying the 95th percentile consumption of each food 

from the EFSA comprehensive database (disaggregated, e.g. for clear drinks: vegetable juices, 

infusion, coffee, tea) with the result of the migration test. Consider the highest exposure rather than 

summing all the 95th percentile consumption as a high consumer of one hot beverage is unlikely to be 

also a high consumer of another hot beverage consumed in a mug (e.g. a high consumer of tea is 

unlikely to be a high consumer of coffee).  

 

Option D: Expected to be the most consumed from a mug within a day, e.g. tea, coffee, soup, etc. 

Fruit juices and nectars as well as soft drinks would not be heated. Calculate exposure by multiplying 

the 95th percentile consumption of tea from the EFSA comprehensive database (46.45 g tea/kg bw for 

toddler in UK, then 37.7 g tea /kg bw for toddler in DE; 24 g tea/kg bw for adult in DE) with the result 

of the migration test. Do the same for coffee and soup; then consider the highest exposure. 

 

Option E: it is proposed to measure the volume 1 cm below the rim (e.g. average of 3 = 273 ml) and 

assume that it will be used twice a day. Therefore, 546 g/person per day would give 46 g/kg bw for a 

12 kg toddler or 9 g/kg bw for a 60 kg adult.  

Table 7:  Description of kitchenware and utensils based on “classification and information catalogue 

on kitchenware” from JRC that aims to support MSs in selecting parameters for migration testing 

conditions (EC JRC, 20092; chapter 8.5).  

 Example of food contact 
kitchenware and utensils  

Food 
category 
expected 
to be in 
contact 

Testing conditions (JRC, 2009) Additional 
factor 

Food 
preparation 
utensils 

Cold use:  
Pastry spatula/scraper, 
pastry brush, pastry bag, 
cheese grater, peeler, rolling 
pin, lemon zester, food 
scales, etc. 

 
Cat. 2, 3 
and 4 

 
Total immersion 
Simulant B and D and 50% ethanol 
0.5h@40°C 
Repeat use conditions 

 
0.1 

Cold or warm use:     

Mixing bowl (metal, glass, 
copper, plastic, melamine) 

Cat. 2, 3 
and 4 

Article fill 
Simulant B; D; 50% ethanol  
Ambient T: 10d@40°C  
 
Hotfill: 2h@70°C + 10d@40°C 
Cooking/baking -> cookware 
Repeat use conditions 

0.05* 
 
 
 
0.5 

Cooking 
spatulas/ladle/slotted 
spoons, pasta tongs, etc. 

Cat. 2, 3 
and 4 

Total immersion 
Simulant B 2h@>100°C 
simulant D 0.5@175°C or ‘above’  

0.1 

                                                           
59 According to the EC Regulation 10/2011 foods categories simulated by acidic simulant are clear drinks (01.01.A), cloudy drinks (01.01.B), 
undenatured ethyl alcohol (01.04), processed fruit (04.05.B), processed vegetables (04.05.C), preserved fish in an aqueous medium 
(06.01.B.II), crustaceans and molluscs (including oysters, mussels, snails) such as Shell removed, processed, preserved or cooked with the 
shell, in an aqueous medium (06.02.B.II), preserved meat in an aqueous medium (06.04.B), fermented milk such as yoghurt, buttermilk and 
similar products (07.02), cream and sour cream (07.03), Processed cheese (soft cheese, cottage cheese and similar) (07.04.C), preserved 
cheese in an aqueous medium (feta, mozzarella, and similar) (07.04.D.II), vinegar (08.01), any other form than powdered or dried of 
Preparations for soups, broths, sauces, in liquid, solid or powder form (extracts, concentrates); homogenised composite food preparations, 
prepared dishes including yeast and raising agents (08.03.B), sauces (08.04), mustard (except powdered mustard under heading 08.14) 
(08.05), and concentrated extracts of an alcoholic strength equal to or exceeding 6 % vol (08.10). 
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 Example of food contact 

kitchenware and utensils  

Food 

category 
expected 
to be in 
contact 

Testing conditions (JRC, 2009) Additional 

factor 

(nylon, melamine, wood, 
silicone, metal) 

50% ethanol @ 
Repeat use conditions 

Cutting boards (woods, 
plastic, glass, steel, ceramic, 
etc.) 

Cat. 4 Total immersion 
Simulant B; D; 50% ethanol  
2h@70°C 
Repeat use conditions 

0.1 

Cold or hot use:    

Microwave materials (incl. 
containers) 

Cat. 2, 3 
and 4 

Article fill or total immersion 
Simulant B 2h@70°C 

simulant D 0.5@175°C 
50% ethanol 2h@reflux 
Repeat use conditions 

1 

Colander/drum sieve/puree 
masher/ potato masher 

Cat. 2, 3 
and 4 

Total immersion 
Simulant B; D; 50% ethanol  
2h@70°C 
Repeat use conditions 

0.1 

Hot use:    

Cookware-bakeware Cat. 2, 3 
and 4 

 1 

Food serving 
and dishes  

Baby bottles Cat. 1 Article fill 
simulant B and 50% ethanol 
Plastics: sterilised acc. to 
producer’s instruction or for 10 min 
@100°C, then 2h@70°C 
Repeat use conditions 

1 

Food trays (direct contact 
with food intended or not 
intended) 

Cat. 3 and 
4 

Total immersion 
Simulant B; D; 50% ethanol  
2h@70°C 
Repeat use (unless not) 

1 or 0.1 

Carafe / Jugs / decanter / 
flasks (also fitness or bicycle 
bottles) 

Cat. 2 and 
4 

Article fill 
Simulant B and 50% ethanol (for 
alcoholic beverages) 
If hot beverage foreseen: 
2h@70°C, otherwise 1d@40°C 
Repeat use conditions 

1 

Cup glasses (including 
disposable) – drink ware 

Cat. 2, 3 
and 4 

Article fill 
Simulant B and 50% ethanol  
cold drinks only: 1d@40°C 
not labelled: 2h@70°C 

if cups also for cold storage: test 
includes 1d@20°C (?) 
Repeat use conditions unless 
disposable (once) 

1 

Plates - dishware Cat. 2, 3 
and 4 

Article fill 
Simulant B; D; 50% ethanol 
2h@70°C 
Repeat use if applicable 

1 

Food serving 
implements  

Cutlery / silverware 
/tableware / spoon / knife / 
fork / etc. 

Cat. 2, 3 
and 4 

Total immersion 
Simulant B; D; 50% ethanol 
2h@70°C 
If t<30’: 0.5h@70°C 
Repeat use conditions 

0.2 

 

The table is indicative. For each use type different  migration testing conditions are set for compliance 
testing and evaluate. Correspondence of the food categories with the uses, and values of the factors 

along with the severity and representativity of the testing conditions need to be discussed further.  
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Appendix C – Summary of consultation with RASFF contact points 
during WP1  

The national RASFF contact points were consulted during WP1. They were asked to provide 

information on the following questions, as well as on the draft decision trees. The following countries 
responded (22 out of 33 RASFF member countries): Austria, Belgium, Czech Republic, Cyprus, 

Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Italy, Latvia, Liechtenstein, Lithuania, 

Norway, Portugal, Slovakia, Spain, Sweden, Switzerland, and UK. 

All responses were considered by the EFSA Working Group. A summary of the responses is given 

below.  

Question Summary of responses from RASFF contact 
points 

1.  Is risk evaluation of a RASFF 
notification part of your tasks as a 

RASFF national contact point? 

 

In most cases the contact point does not perform 
the risk evaluation. In some countries, this is done 

by different institutions or within the same 

institution as the contact point, but from a different 
department.  

a. If the answer is no, can you get a 

quick risk evaluation from another 
body? Is it always the same body? 

Please give the name of the body. Do 
you have a working 

arrangement/agreement with this 
body? 

 

In some countries, a risk evaluation cannot be done 

quickly. 
Risk evaluation is done by the same bodies or 

group of experts. 
 

b. If the answer is yes, do you consider 
yourself sufficiently capable to 

perform such risk evaluation 

correctly? What kind of support would 
be most needed? 

 

Support may be needed in terms of: (i) tools for 
exposure assessment of food contaminants; (ii) 

databases for HBGVs; and (iii) training and 

workshops for the models to perform risk 
evaluation. 

2.  Note: The following questions are 

directed at the body performing the risk 

evaluation; if the answer to question 1 
is ‘no’, please forward them to this 

body.  
 

In relation to the risk evaluation: 

a. What is your reaction/first step when 
a non-compliance has been detected 

(e.g. the analysis shows a legal 
maximum limit is exceeded or a non-

authorised substance is detected)? 

In some countries risk assessment and risk 

management is performed by different bodies. 

 
The impact of the non-compliance is evaluated 

considering the type of the non-compliance, the 
type of food in concern, the type and number of 

possible consumer groups affected, the exposure to 

the food etc. Based on the evaluation performed it 
is decided what measures should be taken e.g. 

withdrawal or recall. 

b. Do you use Health-Based Guidance 
Values (HBGVs) in your risk 

evaluation? 

All contact points, except one, reported that HBGVs 
are used in risk evaluations if they are suitable and 

available. 

c. Are you preferably using the acute 
reference dose (ARfD) when available 

in your assessment of the risk? 

ARfD is used to assess acute exposure. 

d. Are you also using Tolerable Weekly 
Intake (TWI) if ‘daily’ limits are not 

available? 

TWI is used for substances such as dioxins and 
aluminium. 
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Question Summary of responses from RASFF contact 

points 

e.  Is an exceedance of a chronic HBGV 

(e.g. TDI, TWI, ADI etc.) considered a 

serious risk? Do you apply any factor 
or percentage to interpret or 

categorise an exceedance of HBGV 
(e.g. 200% of HBGV = serious)? 

Not always automatically considered as a serious 

risk, but after a case-by-case evaluation looking at 

affected groups, health effects, type of food etc. 
No factor is applied, with the exception of two 

countries. 

f. Do you consider legal limits or more 

recently established HBGVs (e.g. in 
EFSA Scientific Opinions) in the 

evaluation of risk if these legal limits 
are not in accordance with the 

HBGVs? For example level of lead and 

cadmium in ceramics. 

Most countries use HBGV for risk evaluation, 

however, a few countries use the legal limits.  

g.  Do you use limits from other EU 

Member States, in case neither EU-
harmonised legislation nor national 

limits exist? On which basis do you 

decide? 

Most of the contact points do not consider limits 

from other Member States. A few do so, however, 
in some cases only as guidance and not as the limit 

they apply. 

h. How do you estimate the exposure to 

a (contaminated) food? 

 

National surveys and databases, EFSA 

comprehensive food consumption database and 

intake scenarios are used. 
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Appendix D – Summary of consultation with RASFF contact points 
during WP2  

The national RASFF contact points were consulted during WP2. They were asked to provide 

information on the following questions, as well as on the draft decision trees. The following countries 
responded (21 out of 33 RASFF member countries): Austria, Belgium, Croatia, Cyprus, Czech Republic, 

Denmark, Finland, Germany, Greece, Hungary, Italy, Norway, Poland, Portugal, Romania, Slovakia, 

Slovenia, Spain, Sweden, Switzerland, UK. 

All responses were considered by the EFSA Working Group. A summary of the responses is given 

below.  

Question Summary of responses from RASFF contact points 

1. Do you find the approach 

proposed in the report useful in 
deciding whether to issue a RASFF 

notification? 

 

Overall, it is considered as useful approach. Some 

Member States said it requires expertise (e.g. for MoE or 
TTC) or it is difficult to quantify the risk or the RASFF 

terms do not match with EFSA terminology (e.g. serious 

risk vs. risk/potential risk). Also, some member countries 
use the legal limits at the moment, therefore, deviation 

from legal limits may be complicated. 

2. Are there specific cases where 
the decision trees cannot be applied or 

they do not offer practical guidance? 

The most significant ones are listed here: the risk 
assessor may need to consider additional factors to take 

into consideration before deciding; first question in the 
decision tree for pharmacological active compounds; the 

trees allow a lot of subjectivity; more clarity is needed for 
acute vs chronic risk; how chronic HBGVs can be used 

when acute HBGVs are lacking; natural pharmacological 

active substances; the case of food considered unsafe 
despite conformity (Article 14 (8)); how to deal with a 

contaminated ingredient of a composite dish or with 
chemical mixtures; what the approach should be when a 

genotoxic contaminant does not have a BMDL but does 

have a T25 established or when there is dual use of 
substances such as pesticides and veterinary medicinal 

products; how a similar food is decided upon 

3. Is there any additional 

information to be added to decide on 

the level of risk? 

The most significant ones are listed here: the statement 

“depending also on rate of exceedance, characteristics of 

the substance, population category/ies exposed etc” 
needs clarification; direct/indirect genotoxicity and 

reproductive toxicity; consumption data from different 
countries; time frame of consumption; batch size; 

contamination is likely to be a one-time event or if 

successive batches; length of the exposure to induce an 
adverse effect; suggested dose/ labelling; package size; 

the endpoint for the determination of the HBGV; severity 
of the effect; regarding mycotoxins, the analytical result is 

not necessarily a fixed value; the category of “not serious 

risk” is arbitrary; more detail on acute vs chronic risk, and 
on threshold vs non-threshold effect levels. 

4. To which extent are the 
proposed procedures comparable to the 

ones currently applied in your country? 

Some countries follow similar approach or less detailed; 
others use the legal limits. Two countries may apply MoS 

and TTC rarely; countries ask for more examples on how 

to use the decision trees. 
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Question Summary of responses from RASFF contact points 

5. How do you determine the level 
of risk in case the decision tree 

indicates “Risk/Potential risk” (red boxes 

in the decision trees of the report)? 
What consideration do you take into 

account? For example, do you take 
exposure from other dietary sources 

into account? If yes, in what cases? 
What sources of information do you use 

e.g. total diet studies, estimates 

provided in EFSA Opinions, etc.? 

A few countries say that the level of risk depends on the 
rate of exceedance of HBGV. A few countries say 

exceedance automatically means risk. Some consider 

background exposure, but some don't. Other 
considerations to be considered: process factors; 

pharmacologically active substance also authorized as 
human medicine; labelling and advertising, preparation 

instructions, special consumption habits, expected use of 
the product; distribution of contaminants level (mean, 

percentiles). 

6. What types of sources do you 

access in the absence of European (e.g. 

EFSA, SCF) or national or internationally 
recognised (e.g. JEFCA, Codex) legal 

limits and/or HBGVs? Please list all the 
sources. 

Member States listed sources from USA, Canada, New 

Zealand, Australia, Japan. 

7. In absence of national food 

consumption data, which alternative 
consumption data do you use for 

dietary exposure assessment? 

Member States mentioned reasonable intake; size portion 

from the producer/label; consumption scenarios; default 
values of EFSA; food recipes; statistical data on 

production, import, and export; budget method; national 
exposure models. 
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Appendix E – Summary of consultation with RASFF contact points 
after WP2  

The national RASFF contact points were consulted once the WP2 was finished. They were asked to 

provide information on the following questions. The following countries responded (22 out of 33 
RASFF member countries): Austria, Belgium, Croatia, Cyprus, Czech Republic, Denmark, Finland, 

France, Germany, Hungary, Latvia, Lithuania, Netherlands, Norway, Poland, Romania, Slovakia, 

Slovenia, Spain, Sweden, Switzerland, UK. 

All responses were considered by the EFSA Working Group. A summary of the responses is given 

below.  

Question Summary of responses from RASFF contact points 

1. Is the exposure assessment 

methodology proposed in section 6 
useful in the context of this mandate?  

Most countries found the methodology useful. Comments 

included: (i) chronic RA may not be needed to be 
conducted in all cases; more guidance is needed about 

when to perform acute or/and chronic assessment and 

which percentile to use; (ii) if HBGV is exceeded, no 
further assessment is needed; (iii) there are too many 

case-by-case decisions; (iv) exposure from other sources 
should be taken into account in some cases; (v) the 

methodology is useful, but perhaps complicated and 

expert judgement is needed; (vi) consumers only would 
be more appropriate than total population sometimes; 

(vii) more guidance is needed for FCM. 

2. When you perform exposure 

assessment during a risk evaluation, 

which data would you use? 
a. Data from your own country 

only? If yes, do you use the EFSA 
Comprehensive Database or your own 

national database? What would you do 

if you did not have data for any 
population group or only for some of 

them? 
b. Data from the European 

countries (EFSA Comprehensive 
Database) where the food in question 

has been distributed to, and is known to 

be on the market at the assessment 
time? 

c.  Data from all European countries 
(EFSA Comprehensive Database)? 

Most countries chose option a; most of them use national 

data in first instance and the EFSA Comprehensive 

database if they do not have national data.  
Some countries chose options b and c. 

3. Do the considerations proposed 

in section 7 (Risk evaluation) help in 
determining the level of risk in case the 

decision tree indicates “Risk/Potential 

risk” (red boxes in the decision trees)? 
Would you take other considerations 

into account to decide on the level of 
risk and/or need to issue a RASFF 

notification? 

The considerations discussed in the draft report were 

welcomed by RASFF contact points. Additional 
considerations and comments: (i) background exposure 

may need to be considered; (ii) several critical points 

remain unclear e.g. there is considerable room for 
interpretation of the results with respect to the question 

whether or not there is a health risk and whether or not a 
RASFF notification must be issued (iii) guidance is needed 

about using the methodology for food supplements of 
botanical origin (iv) the methodology is perhaps 

complicated and expert judgement is needed; (v) for 

materials in contact with foodstuffs: the conditions and 
duration of storage of the product and the reasonably 

foreseeable use by operators and consumers. 
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Question Summary of responses from RASFF contact points 

4. The WG has included 
considerable detail on the examples to 

explain the various considerations. Are 

the examples discussed in Appendix D 
helpful in clarifying the proposed 

methodology? If not, please specify the 
information you would like to have 

added. What other examples would you 
like to see? 

The examples were welcomed as they offered practical 
use of the methodology proposed. A list of additional 

examples was recommended. 

Many countries mentioned that the outcome of tool 
should be the decision to issue or not a RASFF 

notification. 

5. The proposed methodology 

(Decision tree 1) of TTC and MOE can 
be applied to contaminants for which no 

EU limits and no HBGV have been set. 

Do you apply similar methodologies for 
Risk evaluation in the RASFF context? 

What should be the final decision 
regarding notification or not in case the 

final outcome is an MOE in the range of 
or less than 10000 (in the case of 

BMDL) or 25000 (in the case of T25) 

12 countries have used MoE/TTC (some said in very few 

cases); 2 of them only MoE, but not TTC. Two countries 
proposed that TTC should not be used in the context of 

RASFF.  

 
Regarding MoE below 10000: some counties said a 

notification is needed without further considerations; 
some others replied that this is a risk management 

decision or further considerations have to be taken into 
account before deciding.  

6. Are the requirements for the 
tool discussed in section 8 (future work 

program) adequate? If not, please 

specify the information you would like 
to have added. 

Most countries said that the requirements described were 
adequate but testing of the tool may generate more. It 

was highlighted that training is needed.  

Some countries expected that the tool would give the final 
conclusion whether a notification was needed or not and 

that it should explain which survey and which percentile 
was used.  
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Appendix F – Examples of possible risk evaluation  

The following examples are hypothetical and used for demonstration purposes of the pre-decision and 
decision trees described in Section 5. The risk evaluation of a contaminant should take into account 

the HBGV (if available) and the estimated food consumption for a given food category in a specific 
population. Additional considerations regarding a possible notification are also described. 

Food contaminants  

1. Mercury in Sword fish 

A total mercury analytical value of 2 mg/kg was determined in a frozen swordfish official control 

sample taken in Spain. 

Pre-decision tree 1: The ‘Legal limit’ as laid down in Regulation (EU) 1881/2006 in swordfish is 1 

mg/kg wet weight → the legal limit is exceeded = TRIGGER for risk evaluation. 

Decision tree 1 / part 1- step 0: Mercury is not considered genotoxic and carcinogenic [IARC 3]  

Decision tree 1 - step 1: No ARfD available 

Decision tree 1 - step 2: Mercury is an environmental contaminant that is present in fish and seafood 
products largely as methylmercury. Large predatory fish, which are at the top of the food chain (e.g. 

swordfish, marlin tuna) often have a higher concentration of methylmercury (EFSA CONTAM Panel, 
2012). Methylmercury is highly toxic particularly to the nervous system, and the developing brain is 

thought to be the most sensitive target organ for methylmercury toxicity. Therefore, a tolerable 

weekly intake (TWI) for methylmercury of 1.3 µg/kg bw based on associations between 
methylmercury exposure and neurodevelopmental outcomes after prenatal exposure was established. 

Unborn children constitute the most vulnerable group for developmental effects of methylmercury 
exposure, and pregnant women can be present in the group of high and frequent fish consumers 

(EFSA CONTAM Panel, 201260).  

Decision tree 1 - step 8: An chronic exposure assessment can be carried out and compared to the 

HBGV.  

 

                                                           
60

 https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2012.2985 
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The food in question is swordfish, which is a well-defined commodity, it is not readily available in all 
countries in the European Union and may also be an infrequently consumed food in certain regions 

within Europe. Food consumption data for “consumer only” will best reflect consumption of swordfish. 
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Food commodity: “Swordfish” is identified in FoodEx2. 

 

 

RACE tool summary (accessed 19/3/2019):  

Chronic exposure; highest % contribution to TWI per population group; mean and 95th percentile. 
Values are coloured in red if the outcome is above 100% of the TWI. No values are given if the 

number of consumers is less than 60 for the 95th percentile. 

Population group Output Mean Output 95 

Toddlers 6,499.507 0.000 

Other children 4,299.572 0.000 

Adolescents 2,069.501 0.000 

Adults 1,125.979 1,384.295 

Elderly 993.567 0.000 

Very elderly 1,086.726 0.000 

Pregnant women 988.394 0.000 

Lactating women 232.669 0.000 

The exposure in all population groups, for which consumption data was available, considerably 

exceeds the TWI (from approximately 2 to 65-fold). 

Chronic exposure; highest % contribution to TWI per country survey; mean and 95th percentile. 

Values are coloured in red or green if the outcome is above or below 100% of the TWI respectively. 
No values are given if the number of consumers is less than 60 for the 95th percentile. 

Survey's country Output Mean Output 95 

Belgium 1,086.726 0.000 

Spain 6,499.507 0.000 

France 1,111.376 0.000 

United Kingdom 330.039 0.000 

Greece 232.669 0.000 

Croatia 83.200 0.000 

Ireland 654.381 0.000 

Italy 1,786.147 1,384.295 

Latvia 1,125.979 0.000 
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Portugal 1,260.202 0.000 

More detailed data is available for each country survey in the tool output. The assessor is interested in 
the exceedance of TWI considering consumption of sword fish in Spain. Since there is an insufficient 

number of consumers (i.e. less than 60) of swordfish in Spain, to calculate a reliable estimate of the 
P95 exposure to methylmercury a surrogate estimate, food consumption data available for Italy was 

used, which is the only country with a sufficiently high consumer number (available for adults only). 

The table below shows, at the concentration detected (i.e. 2 mg/kg), (i) the weekly exposure to 
methylmercury from daily consumption of swordfish and (ii) the comparison between the calculated 

weekly exposure with the tolerable weekly intake of 1.3 μg/kg bw.  

 EU food consumption data 

Population 
group 

Infants Toddlers 
Other 

children 
Adolescents Adults Elderly 

Very 
elderly 

Age range 
 Up to 11 
months 

12–35 
months 

3–9 years 10–17 years 18–64 
years 

65-74 years More than 
75 years 

Survey 
Country 

Spain Spain Spain Spain Italy Spain 
Spain 

Number of 
consumers 

n/a 2 7 18 106 4 
n/a 

Estimated exposure to methylmercury (μg/kg body weight per day) 

Mean  n/a 84.5 55.9 26.9 11.6 12.6 n/a 

P95  n/a       18.0   n/a 

% Contribution to TWI 

Mean  n/a 6500 4300 2070 894 967 n/a 

P95  n/a    1384   

  

→ POTENTIAL RISK  

Considerations for risk manager evaluation 

It can be reasonably assumed that swordfish is not consumed on a daily basis, and true weekly 
exposure is likely to be less than the estimates derived here. In this particular case, average daily 

intake of swordfish for Italy was derived from intake reported over 3-day survey period and for Spain 
for a 2-day survey period. Extrapolating from a 3- and 2-day average to a 7-day intake will therefore 

most likely lead to an overestimation of exposure. In the majority of Member States, specific 

consumption advice exists advising specific population groups to limit or altogether avoid consumption 
of predatory fish due to their known elevated content of methylmercury.  

The assessment also assumes that all swordfish consumed always contains a concentration of 2mg/kg 
methylmercury, which is uncertain. 

It is well known that predatory fish, such as swordfish, marlin, tuna and shark species can contain 
considerable levels of methylmercury and that frequent consumption of these fish, even at the 

existing ML may lead to an exceedance of the HBGV. No effective mitigation measures to reduce 

mercury occurrence in fish exist and therefore risk management actions, such as specific food 
consumption advice to especially the most sensitive population groups (i.e. young children and 

women of child-bearing age) should be reinforced. 
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2. Aflatoxin B1 in cereal bars  

An analytical value of 53.3 µg/kg for aflatoxin B1, total 64.9 µg/kg was reported by the Czech 

Republic competent authority in a snack containing tree nuts. 

Aflatoxins are produced by moulds that are especially found in areas with hot, humid climates. They 
are most likely to contaminate tree nuts, ground nuts, figs and other dried fruits, spices, crude 

vegetable oils, cocoa beans and maize. Because aflatoxins are considered to be genotoxic and 
carcinogenic, it is not possible to identify an intake without risk, and the European Union (EU) 

introduced regulations for these toxins at levels considered to be as low as reasonably achievable. 

Considering that aflatoxin B1 constitutes a major proportion of total aflatoxins in the sample analysed 
(80%), for the purposes of this assessment, the precautionary assumption that the potency of total 

aflatoxins is equivalent to that of aflatoxin B1 has been made. 

Pre-decision tree 1: The ‘Legal limits’ as laid down in Regulation (EU) 1881/2006 in tree nuts are 2 

and 4 µg/kg for B1 and total aflatoxins, respectively → in accordance with article 2 of the Regulation, 

the aflatoxin content has to be converted and expressed on the composite proportion of the nuts, to 

which the legal limit applies. An approximate proportion of 25% of nuts in the snack results in a 
concentration of 213.2 and 259.6 µg/kg AFB1 and AFT in tree nuts, respectively. The legal limits are 

exceeded = TRIGGER for risk evaluation. 

Decision tree 1 / part 2- step 0: Aflatoxins are genotoxic and carcinogenic [IARC 1]  

Decision tree 1 step 1G and 2G: BMDLs are available therefore the MoE approach is followed. Since 

aflatoxin B1 is a genotoxic carcinogen, and long-term exposure is of concern, a chronic exposure 

assessment needs to be carried out.  
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RACE tool summary (accessed 19/3/2019):  

Chronic exposure; MoE per population group; mean and 95th percentile. Values are coloured in red if 

the outcome is below 10000. No values are given if the number of consumers is less than 60 for the 

95th percentile. 

Population 
group Output Mean Output 95 

Infants 3.967   

Toddlers 1.629 1.786 

Other children 2.713 2.060 

Adolescents 5.741 4.513 

Adults 4.088 3.910 

Elderly 7.655   

Very elderly 4.008   

Pregnant women 14.375   

Lactating women 7.938   
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Chronic exposure; MoE per country survey; mean and 95th percentile. Values are coloured in red or 
green if the outcome is above or below 100% of the TWI respectively. No values are given if the 

number of consumers is less than 60 for the 95th percentile. 

Survey's 
country Output Mean Output 95 

Austria 8.001   

Belgium 4.914   

Czech Republic 4.660   

Germany 5.760 3.910 

Estonia 4.040   

Spain 1.941   

Finland 9.880   

France 4.008 5.180 

United Kingdom 3.030 1.786 

Greece 34.611   

Croatia 4.088   

Hungary 14.927   

Ireland 9.806 7.353 

Italy 5.372   

Netherlands 3.250   

Portugal 1.629 5.358 

Romania 16.515   

Sweden 7.359   

More detailed data is available for each country survey in the tool output. The assessor is interested in 

the exposure of the Czech Republic population. Since there is an insufficient number of consumers 

(less than 60) for different population groups in the Czech Republic, to calculate a reliable estimate of 

exposure to aflatoxinB1 (ng/kg bw/day), other countries for which data was available were used as 

surrogates. 

Population group Infants Toddlers Children Adolescents Adults The elderly 

Age range 3–11 months 12–35 months 3–9 years 10–17 years 18–64 years ≥65 years 

Survey country n/a n/a 
Czech 

Republic 
Czech 

Republic 
Czech 

Republic 
n/a 

Number of consumers n/a a/a 18 17 49 n/a 

Survey country n/a 
United 

Kingdom 
United 

Kingdom 
United 

Kingdom 
Portugal Germany 

Number of consumers n/a  119  74 111  118 16 

Estimated exposure to Aflatoxin B1 (ng/kg body weight/day) Czech Republic 

Mean     36.5  17.3  15.7  

P95        

Estimated exposure to Aflatoxin B1 (ng/kg body weight/day) surrogate countries 

Mean      16.2 

P95  38.4  22.9  14,4  15,0  

 

The EFSA Scientific Committee proposed that an MOE of 10000 or higher, based on a BMDL10 from an 

animal study, would be of low concern from a public health point of view (EFSA, 2005). Even if the 
inter-species differences factor may be removed in certain cases, when the reference point (e.g. 

BMDL) is based on human data. Although lower than 10,000 o date there have been no conclusions 

on the magnitude of an MOE based on human data that would be of low concern. 

In 2007, the EFSA CONTAM Panel derived three BMDLs, namely a BMDL10 (10% extra cancer risk) 

value of 170 ng/kg bw per day derived from animal data and a BMDL10 value of 870 ng/kg bw per day 
or BMDL1 (1% extra cancer risk) value of 78 ng/kg bw per day derived from epidemiological data.  
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Margins of exposure (MoEs) were calculated by dividing the BMDL values for AFB1 derived from 
animal (rat) carcinogenicity and human epidemiological data by the estimates of dietary exposure for 

the population groups with the highest mean (Czech children) and P95 (UK adolescents), respectively. 

All population groups covered in 
assessment 

BMDL10 BMDL10 BMDL1 

animal data human data human data 

170 ng/kg bw/day 870 ng/kg bw/day 78 ng/kg bw/day 

MOE 

Highest mean (children Czech Republic) 4.7 23.8 2.1 

Highest P95 (UK adolescents) 4.5 23.1 2.1 

The margin between the estimated exposure for all populations groups and the RP (BMDL10) was 

found to be considerably below 10000. 

→ POTENTIAL RISK  

Considerations for risk manager evaluation 

EFSA (2007) indicated that the MOEs calculated for all estimated intakes compared to the BMDL10 

based on animal data indicates a potential concern for human health and concluded that exposure to 
aflatoxin from all sources should be as low as reasonably achievable. The sample was found to 

contain  considerably elevated aflatoxin content. 

The assessment assumed that all cereal bars always contain a concentration of 53.3 µg/kg of AFB1 

and are consumed on a daily basis. 

This scenario is very unlikely and will hence lead to an overestimation of exposure. Rather, exposure 

to aflatoxins from the nut snack at the concentration detected is likely to only occur episodically 

without significant repeat occurrence. Even a frequent consumer of the particular nut snack is not 
likely to be exposed at the level detected for a long period of time, since aflatoxin concentration in 

nuts is highly variable. 
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3. Acrylamide in biscuits 

An acrylamide analytical value of 380 µg/kg was determined in a plain biscuit official control sample 

taken in Estonia. 

Acrylamide is formed when certain foods are prepared at temperatures above 120°C and low 

moisture, especially in foods containing asparagine and reducing sugars. In 2017 the European Union 

introduced a Regulation providing for the mandatory implementation of mitigation strategies and also 

provided for benchmark limits against which to verify successful implementation of chosen mitigation 

measures. In a guidance document accompanying the Regulation, emphasis was put on the fact that 

where levels of acrylamide exceed the benchmark levels, this does not necessarily mean that the food 

must be withdrawn or recalled from the market. Rather, a risk assessment must be carried out to 

determine whether the food exceeding the benchmark level has to be withdrawn or recalled from the 

market in application of article 14 of the General Food Law 178/2002. 

Pre-decision tree 1: Acrylamide is covered by legislation, but there is no legislative maximum limit, 

however there is a benchmark limit of 350 µg/kg for biscuits and wafers. The benchmark limit is 
exceeded = TRIGGER for risk evaluation 

Decision tree 1 /part 2 - step 0: Acrylamide is considered (probably) genotoxic and carcinogenic - 
IARC 2A 

Decision tree 1 step 1G and 2G: The EFSA CONTAM Panel set two BMDLs, a BMDL10 of 0.43 mg/kg 

bw/day based on neurotoxic effects and a BMDL10 of 0.17 mg/kg bw/day based on carcinogenicity. 
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Food commodity: “Biscuits” is identified in FoodEx2. 
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RACE tool summary (accessed 19/3/2019):  

Chronic exposure; MoE per population group; mean and 95th percentile. Values are coloured in red if 

the outcome is below 10.000. No values are given if the number of consumers is less than 60 for the 

95th percentile. 

Population group Output Mean Output 95 

Infants 173.510 61.886 

Toddlers 188.240 89.474 

Other children 229.064 95.865 

Adolescents 411.877 140.602 

Adults 751.304 306.767 

Elderly 870.254 298.246 

Very elderly 885.011 489.429 

Pregnant women 664.827 286.316 

Lactating women 878.788 373.455 

 

Chronic exposure; MoE per country survey; mean and 95th percentile. Values are coloured in red if the 

outcome is below 10000. No values are given if the number of consumers is less than 60 for the 95th 
percentile. 

Survey's country Output Mean Output 95 

Austria 1,085.762 644.211 

Belgium 387.132 157.895 

Bulgaria 173.510 61.886 

Cyprus 1,446.381 657.632 

Czech Republic 285.160 115.789 

Germany 481.454 156.341 

Denmark 1,126.329 361.623 

Estonia 401.988 159.064 

Spain 257.684 109.357 

Finland 844.636 279.748 

France 374.412 124.874 

United Kingdom 550.564 229.655 

Greece 419.331 157.705 

Croatia 1,167.839 422.763 

Hungary 1,126.875 489.868 

Ireland 1,518.955 563.353 

Italy 237.907 139.803 

Latvia 185.639 103.239 

Netherlands 407.970 179.195 

Poland     

Portugal 307.266 127.820 

Romania 1,289.233 523.009 

Sweden 765.603 273.202 

Slovenia   

More detailed data is available for each country survey in the tool output. The assessor is interested in 

the exposure of the Estonian population. Since there is no consumption data available for infants in 

Estonia, consumption data from Bulgaria was used as a surrogate estimate. 
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Based on average consumption of biscuits and, based on a concentration of 380 µg/kg acrylamide, 
the exposure in all population groups, for which consumption data was available, was calculated.  

Population group Infants Toddlers Children Adolescents Adults The elderly 

Age range 3–11 months 12–35 months 3–9 years 10–17 years 18–64 years ≥65 years 

Survey country Bulgaria Estonia Estonia Estonia Estonia Estonia 

Number of consumers 255  83  263  90  543  133 

Estimated exposure to Acrylamide (µg/kg body weight per day) 

Mean  0.98 0.42 0.37 0.19 0.12 0.09 

P95  2.64 1.07 0.97 0.49 0.34 0.27 

 MoE based on BMDL10 of 0.17 mg/kg bw for neoplastic effects 

Population group Infants Toddlers Children Adolescents Adults The elderly 

Mean  173  402 462  887  1428  1876 

P95  64  159 176 347  505  663 

In 2015,
61 the EFSA CONTAM Panel selected BMDL10 values of 0.43 mg/kg bw/day for neurotoxic 

effects and 0.17 mg/kg bw/day for carcinogenic effects. Based on the highest consumption of biscuits 
by infants (P95=2.64) an MoE above 100 was calculated for neurotoxic effects, which does not give 

rise to concern. 

The EFSA Scientific Committee proposed that an MoE of 10000 or higher, based on a BMDL10 from an 
animal study, would be of low concern from a public health point of view (EFSA, 2005) concerning 
substances that are genotoxic carcinogens. The margin between the estimated exposure for all 

populations groups and the RP (BMDL10) was found to be considerably below 10000. 

→ POTENTIAL RISK  

Considerations for risk manager evaluation 

The assessment assumed that all biscuits always contain a concentration of 380 µg/kg acrylamide. It 

is not unreasonable to assume that biscuits are consumed on a daily basis. It can further be assumed 
that consumers may be brand loyal and always consume the same brand of biscuits. Acrylamide is a 

process contaminant and hence dependant on the choice of raw ingredients used in the manufacture 

of biscuits and the production method employed (i.e. time/temperature combination during baking).  

Several mitigation measures have been identified and have been implemented in an effort to reduce 

acrylamide formation and subsequent exposure of the population. However, current technology and 
knowledge only allow for a certain level of mitigation, and no further reductions are currently possible. 

It is recognised that levels of acrylamide currently encountered in food are not health protective, 

despite all efforts made to keep them as low as reasonably achievable. 

Whilst the level detected in the sample indicates a potential risk to consumers, it only slightly exceeds 

the benchmark level which is currently achievable for the product type of biscuits. It is recognised that 
benchmark levels serve as an indicator for achievable levels, and the slight exceedance observed in 

the sample as such could be due to batch to batch variation or other reasons and would warrant 
further scrutiny (e.g. liaison with the FBO to identify the reason for the finding).  

  

                                                           
61
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4. Deoxynivalenol in corn tortilla 

An analytical value of 4500 µg/kg Deoxynivalenol (DON) was determined in a corn tortilla official 

control sample taken in the United Kingdom. 

in cereal grains. Acute DON toxicosis has been associated with symptoms such as nausea, vomiting, 

diarrhoea, abdominal pain, headaches, dizziness, fever, and in severe cases, bloody stool in humans 
(EFSA, 2017). In 2017, EFSA set an ARfD of 8 μg/kg bw per eating occasion based on gastrointestinal 

effects. Concerning chronic effects, EFSA, in 2017, based on the BMDL05 of 0.11 mg/kg bw per day for 

reduced body weight gain in mice, established a group TDI of 1 µg/kg bw per day using the default 
uncertainty factor of 100 for inter- and intraspecies variability. Since the BMDL values calculated for 

developmental and reproductive toxicity were all larger than the BMDL05 of 0.11 mg DON/kg bw per 
day, the CONTAM Panel concluded that this was also protective for developmental and reproductive 

toxicity (EFSA, 2017). 

Pre-decision tree 1: ‘Legal limit’ (ML) as laid down in Reg 1881/2006 in ‘bread, pastries, biscuits, 
snacks’ is 500 µg/kg → legal limit is exceeded = ‘non-compliance’ and TRIGGER for risk evaluation. 

Decision tree 1 / part 1- step 0: DON is not considered genotoxic and carcinogenic [IARC 3]  

Decision tree 1 - step 1 & step 2: An ARfD is available, therefore an assessment on acute exposure 

can be made; ARfD of 8 µg/kg bw per eating occasion (EFSA CONTAM Panel, 201762). A TDI of 1 
µg/kg (EFSA CONTAM Panel, 2017) also facilitates an evaluation of chronic exposure.  

Decision tree 1 - step 8: Both an acute and chronic exposure assessment needs to be carried out. 

                                                           
62 https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2017.4718 
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Food commodity: The food commodity “corn tortilla” does not exist as such in FoodEx2. The food item 
“Snacks other than chips and similar” is selected as its description is close to corn tortillas. 

 

 

RACE tool summary (accessed 19/3/2019):  

Acute exposure; highest % contribution to ARfD per population group; mean and 95th percentile. 

Values are coloured in red if the outcome is above 100% of the ARfD. No values are given if the 

number of consumers is less than 60 for the 95th percentile. 

 

Population 
group Output Mean Output 95 

Infants 57.731 115.019 

Toddlers 105.469 136.776 

Other children 128.130 134.511 

Adolescents 86.203 134.872 

Adults 220.588 79.225 

Elderly 136.089 0.000 

Very elderly 24.556 0.000 

 

Acute exposure; highest % contribution to ARfD per country; mean and 95th percentile. Values are 

coloured in red if the outcome is above 100% of the ARfD. No values are given if the number of 

consumers is less than 60 for the 95th percentile 

Survey's 
country Output Mean Output 95 

Austria 128.130 0.000 

Belgium 48.038 0.000 

Germany 76.425 0.000 

Estonia 76.745 0.000 

Spain 105.469 101.351 

France 68.619 0.000 

United Kingdom 63.454 136.776 

Ireland 21.334 42.903 

Netherlands 79.743 134.872 

Portugal 220.588 0.000 

Romania 116.660 0.000 

Sweden 136.089 0.000 
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More detailed data is available for each country survey in the tool output. The assessor is interested in 
the exposure of the UK population. Based on a concentration of 4500 µg/kg DON detected in corn 

tortillas, acute exposure to DON was estimated. The calculated acute exposure to DON was 

subsequently compared with the ARfD of 8 µg/kg bw/day. 

 

Population 
group 

Infants Toddlers Children Adolescents Adults The elderly 

Age range 3–11 months 12–35 months 3–9 years 10–17 years 18–64 years ≥65 years 

Number of 
observations 

193 487 262 189 210 n/a 

Estimated exposure to DON (µg/kg body weight per day) 

Mean  4.6 5.1 3.7 2.5 1.6   

P95  9.2 10.9 7.8 5.9 3.7   

% contribution to ARfD 

Mean  57.7 63.5 46.1  31.1 19.5 
 

P95   115.0 136.8  97.2 73.6 45.6 
 

 

The ARfD was exceeded by above average consumers in the infant and toddler population groups. 

Since an acute risk was already identified, calculation of chronic exposure was not considered 
necessary. 

→ POTENTIAL RISK  

Considerations for risk manager evaluation 

Although the estimated exposure is relatively close to the ARfD, an acute risk of gastrointestinal 
effects in infants, toddlers and possibly to children may occurr because of a single eating occasion. 
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5. Beauvericin and pasta  

An analytical value of 50 µg/kg – beauvericin (BEA) was determined in a dry spaghetti official control 

sample taken in the United Kingdom. 

No HBGV or RP are available for BEA. The EFSA Data were insufficient to establish a tolerable daily 
intake (TDI) or/and an acute reference dose (ARfD) for beauvericin. Considering the fact that there 

are only few or no relevant toxicity data available for beauvericin and the four enniatins A, A1, B, B1, 
and that the chemical structure of these five mycotoxins are known the concept of the threshold of 

toxicological concern (TTC) was explored (since for risk assessment compound-specific toxicity data 

would have been required. Therefore, the assessment for BEA would be possible only by application of 
the Threshold of Toxicological Concern (TTC) approach (to be noted that this concept is based on a 

chronic scenario).  

Pre-decision tree 1: No legal limits are set for this mycotoxin. 

Decision tree 1 / part 1 – step 1: Absence of genotoxic potential and clear structural alerts, the first 

step for the assessment  

Decision tree 1 / part 1 – step 3: Absence of HBGV or RP values 

Decision tree 1 / part 1 – step 6: According to a TTC of 1.5 µg/kg bw (90 µg/person day, assuming 
class Cramer III – the most conservative scenario for non-genotoxic substances) and, if needed 

(according to the estimated intake, exceedance of 1.5 µg/kg bw) to explore about the Cramer class to 
which BEA belongs. 

 



Risk evaluation RASFF 
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Food commodity: “Dried durum pasta” is identified in FoodEx2. 

 

RACE tool summary (accessed 19/3/2019):  

Chronic exposure; TTC value per population group; mean and 95th percentile. Values are coloured in 

red if the outcome is above 1.5 µg/kg bw. No values are given if the number of consumers is less 
than 60 for the 95th percentile. 

Population group Output Mean Output 95 

Infants 0.292 0.000 

Toddlers 0.167 0.211 

Other children 0.118 0.240 

Adolescents 0.078 0.172 

Adults 0.041 0.081 

Elderly 0.039 0.078 

Very elderly 0.041 0.084 

Pregnant women 0.070 0.127 

 

Chronic exposure; TTC value per country; mean and 95th percentile. Values are coloured in red if the 

outcome is above 1.5 µg/kg bw. No values are given if the number of consumers is less than 60 for 
the 95th percentile. 

Survey's country Output Mean Output 95 

Bulgaria 0.090 0.138 

Germany 0.099 0.222 

Estonia 0.109 0.000 

Spain 0.078 0.211 

Finland 0.051 0.105 

France 0.040 0.116 

United Kingdom 0.063 0.000 

Greece 0.083 0.182 

Hungary 0.018 0.000 

Ireland 0.007 0.000 

Italy 0.292 0.240 

Latvia 0.070 0.127 

Netherlands 0.053 0.108 

Poland 0.000 0.000 

Sweden 0.015 0.036 

The outcome is always below the threshold of 1.5 µg/kg bw suggesting: 

→ low probability of adverse health effects. Therefore, no RASFF notification would be required.  



Risk evaluation RASFF 
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6. Ochratoxin A (OTA) in dried mulberries  

An analytical value of 47 µg/kg Ochratoxin (OTA) was determined in dried mulberries official control 

sample 

 

Ochratoxin A is a mycotoxin produced by several fungal species in the Penicillium and Aspergillus 
genera which widely occur in nature. Mycotoxins such as OTA are formed as crops grow or more 
commonly develop later during storage and have been reported as contaminants in food commodities. 
The EFSA Panel on Contaminants in the Food Chain (CONTAM) in 2006 concluded that, when 
consumed, OTA accumulates in the kidney and is particularly toxic to this organ. Taking into account 
all then available data the Panel derived a Tolerable Weekly Intake (TWI) of 120 ng per kg body 
weight for OTA, and noted that the estimated weekly exposure of the general population to OTA was 
well below this value. 

 

Pre-decision tree 1: No legal limits are set for this mycotoxin. Analytical result of concern = 

TRIGGER for risk evaluation. 

Decision tree 1 / part 1 – step 1: Absence of genotoxic potential and clear structural alerts, the first 
step for the assessment.  

Decision tree 1 - step 1: No ARfD available. 

Decision tree 1 / step 2: A HBGV for OTA is derived and corresponds to 120 ng/kg bw as TWI (EFSA 
CONTAM, 2006 – new assessment in progress).  

Decision tree 1 - step 8: A chronic exposure assessment can be carried out and compared to the 
HBGV.  

Food commodity: There is no specific food category for dried mulberries in the EFSA food 

classification system, therefore the food is described as “dried fruit” (considered the closest food 

category).  

 



Risk evaluation RASFF 
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RACE tool summary (accessed 19/3/2019):  

Chronic exposure; highest % contribution to TWI per population group; mean and 95th percentile. 

Values are coloured in red if the outcome is above 100% of the TWI. No values are given if the 

number of consumers is less than 60 for the 95th percentile. 

Population group Output Mean Output 95 

Infants 608.639 723.333 

Toddlers 758.200 764.506 

Other children 165.612 524.684 

Adolescents 169.006 258.648 

Adults 142.649 472.701 

Elderly 138.852 540.822 

Very elderly 119.568 0.000 

Pregnant women 156.104 399.826 

Lactating women 152.505 0.000 

 

Chronic exposure; highest % contribution to TWI per country survey; mean and 95th percentile. 

Values are coloured in red or green if the outcome is above or below 100% of the TWI respectively. 
No values are given if the number of consumers is less than 60 for the 95th percentile. 

Survey's country Output Mean Output 95 

Austria 87.352 0.000 

Belgium 274.167 0.000 

Bulgaria 428.385 0.000 

Cyprus 50.741 0.000 

Czech Republic 49.000 73.814 

Germany 232.747 540.822 

Denmark 171.159 479.174 

Estonia 300.397 524.684 

Spain 96.993 0.000 

Finland 253.724 764.506 

France 102.755 373.324 

United Kingdom 197.880 517.296 

Greece 165.612 0.000 

Croatia 41.243 173.292 

Hungary 31.769 76.157 

Ireland 81.664 205.625 

Italy 112.057 125.333 

Latvia 608.639 399.826 

Netherlands 187.066 402.622 

Poland 0.000 0.000 

Portugal 758.200 219.854 

Romania 10.215 0.000 

Sweden 87.886 244.899 

Slovenia 0.000 0.000 

The exposure in all population groups, for which consumption data was available, exceeds the TWI. 

→ POTENTIAL RISK  

 

 



Risk evaluation RASFF 
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Considerations for risk manager evaluation 

In the absence of specific consumption data for dried mulberries, intake of all dried fruit was used, 

which will lead to a considerable overestimation of exposure. It was further assumed that all dried 

fruit always contain a a concentration of 47 µg/kg Ochratoxin (OTA), which is unrealistic.  

EFSA (2009) noted that exposure to OTA from all sources was well below the TWI.  

This scenario is highly conservative and very unlikely and will hence lead to an overestimation of 
exposure. Rather, exposure to OTA from dried mulberries at the concentration detected is likely to 

only occur episodically without significant repeat occurrence. Even a frequent consumer of these 

berries is not likely to be exposed at the level detected for a long period of time, since mycotoxins 
concentrations are typically highly variable. 

 

  



Risk evaluation RASFF 
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7. PAH (polycyclic aromatic hydrocarbons) in dried garlic  
 

An analytical value of 127.63 µg/kg PAH4 in dried garlic from China. (RASFF notification) 

 

PAHs are chemical compounds that are primarily formed by incomplete combustion or heat-induced 
decomposition of organic matter. A number of them are genotoxic and can cause cancer. A major 

route of exposure is through consumption of food which can be contaminated with PAHs from 
environmental sources, industrial food processing and from certain home cooking practices. The 

EFSA Panel on Contaminants in the Food Chain (CONTAM) in 2008 set a BMDL10 of 0.34 mg/kg bw 

per day for PAH4 as a marker for the carcinogenic PAHs in food. The Panel calculated exposure for 

mean and high dietary consumers of PAHs and based on general exposure levels, found that there 

was a low concern for consumer health, but indicated a potential concern for above average 
consumers. 

 

Pre-decision tree 1: No legal limit available but analytical result of concern = TRIGGER for risk 

evaluation. 

Decision tree 1 / part 2- step 0: PAH4 has positive genotoxicity and it is considered “reasonably 
anticipated to be human carcinogens” (NTP (US National Toxicology Program) – 14th report on 

carcinogens, November 2016). 

Decision tree 1 step 1G and 2G: A BMDL10 of 340 µg/kg bw/day (PAH4) [170 and 490 µg/kg bw/day 

for PAH2 and PAH8 were identified respectively] (EFSA, 2008).  

The exposure assessment should be at least 10000 times lower than the RP. 



Risk evaluation RASFF 
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Food commodity: As there is no specific food category for dried garlic, the higher-level food category 

of “dried vegetables”, was chosen (considering the treatment of the food commodity). It is noted that 

using the higher-level food category is likely to result in an overestimation of exposure. 



Risk evaluation RASFF 
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RACE tool summary (accessed 19/3/2019):  

Chronic exposure; MoE per population group; mean and 95th percentile. Values are coloured in red if 

the outcome is below 10.000. No values are given if the number of consumers is less than 60 for the 
95th percentile. 

Population group Output Mean Output 95 

Toddlers 1,141.693 13,510.619 

Other children 2,163.128 13,836.774 

Adolescents 22,792.374   

Adults 10,435.644 7,974.665 

Elderly 5,279.210   

Very elderly 66,643.300   

Pregnant women 112,441.192   

Lactating women 121,598.185   

 

Chronic exposure; MoE per country survey; mean and 95th percentile. Values are coloured in red if the 

outcome is below 10000. No values are given if the number of consumers is less than 60 for the 95th 
percentile. 

Survey's country Output Mean Output 95 

Czech Republic 232,605.715 287,994.647 

Germany 5,279.210 449,541.644 

Denmark 34,415.470 50,721.617 

Estonia 15,247.487   

Spain 25,307.530   

Finland 17,882.229 13,510.619 

France 20,677.918 7,974.665 

United Kingdom 115,838.828   

Ireland 81,313.990   

Italy 51,105.703   

Netherlands 1,141.693   

Portugal 17,584.859   

Romania 269,303.890 85,779.206 

Sweden 27,705.085   

 



Risk evaluation RASFF 
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In the vast majority of cases the Moe was above 10000 (RP Output mean and 95th percentile). 

In the absence of specific consumption data for dried garlic, intake of all dried vegetables was used, 

which will lead to a considerable overestimation of exposure. It was further assumed that all dried 
vegetables always contain a a concentration 127.63 µg/kg PAH4, which is unrealistic.  

 

→ low probability of adverse health effects. Therefore no RASFF notification would be required.  



Risk evaluation RASFF 
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8. TTX (tetrodotoxin) in mussels 

An analytical value of 100 μg/kg TTX in mussels was determined. 

Tetrodotoxin (TTX) and its analogues are produced by marine bacteria and have been detected in 
marine bivalves and gastropods from European waters. The EFSA Panel on Contaminants in the 
Food Chain (CONTAM) in 2017 set a group ARfD of 0.25 μg/kg bw, applying to TTX and its 
analogues, based on a TTX dose of 25 μg/kg bw at which no apathy was observed in an acute oral 
study with mice, applying a standard uncertainty factor of 100. 

Pre-decision tree 1: No legal limit is available but analytical result of concern = TRIGGER for risk 

evaluation. 

Decision tree 1 / part 1- step 0: TTX is not considered genotoxic and carcinogenic [IARC 3].  

Decision tree 1 - step 1: An ARfD is available, therefore an assessment on acute exposure can be 

carried out; ARfD of 0.25 µg/kg bw per eating occasion (EFSA CONTAM Panel, 2017).  

Decision tree 1 - step 8: An acute exposure assessment is to be carried out. 



Risk evaluation RASFF 
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Food commodity: The food commodity is “mussels”. 



Risk evaluation RASFF 
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RACE tool summary (accessed 19/3/2019):  

Acute exposure; highest % contribution to ARfD per population group; mean and 95th percentile. 

Values are coloured in red if the outcome is above 100% of the TWI. No values are given if the 

number of consumers is less than 60 for the 95th percentile. 

Population group Output Mean Output 95 

Infants 20.952 0.000 

Toddlers 130.733 0.000 

Other children 220.514 0.000 

Adolescents 130.483 40.976 

Adults 80.606 92.560 

Elderly 78.475 0.000 

Very elderly 138.728 0.000 

Pregnant women 42.455 0.000 

 

Acute exposure; highest % contribution to ARfD per country; mean and 95th percentile. Values are 

coloured in red if the outcome is above 100% of the TWI. No values are given if the number of 

consumers is less than 60 for the 95th percentile 

Survey's country Output Mean Output 95 

Austria 66.526 0.000 

Belgium 158.462 0.000 

Bulgaria 102.564 0.000 

Czech Republic 19.048 0.000 

Germany 100.000 0.000 

Denmark 2.494 2.987 

Spain 44.304 40.976 

Finland 19.066 0.000 

France 130.733 71.429 

United Kingdom 66.353 0.000 

Croatia 80.606 0.000 

Ireland 33.516 0.000 

Italy 130.483 92.560 

Latvia 42.455 0.000 

Netherlands 220.514 0.000 

Portugal 27.903 0.000 

Sweden 86.667 0.000 

 

 

Although quite close to the ARfD was exceeded by average consumers in several population groups. 



Risk evaluation RASFF 
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→ POTENTIAL RISK  

Considerations for risk manager evaluation 

The finding indicates an acute risk of adverse effects following a single eating occasion or over the 

course of a day. 

   



Risk evaluation RASFF 
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Food contact materials 

9. Di-(2ethylhexyl)phthalate (DEHP) 

Migration of 2.1 ppm DEHP into anchovy filets canned in olive oil in glass jars originating from Peru via 

Italy.  

Pre-decision tree 2 (fig.3): There is a EU legal limit in the EC plastic Union list: a SML of 1.5 mg/kg 

food excluding single use and contact with fatty foods. So, it is not authorised in the lid (gasket) for 
packing anchovy in olive oil and in any case the migration is above the SML. → legal limit is exceeded 

= ‘non-compliance’ and TRIGGER for risk evaluation. 

Decision tree 1 / part 1 – step 0: Knowing that the EFSA AFC Panel set a TDI of 0.05 mg/kg bw per 
day in 2005 (EFSA, 2005), the compound is not considered genotoxic and carcinogen. This 

information can be retrieved by checking the EFSA openFoodTox database. 

Decision tree 1 / part 1 – step 1: No ARfD is available. 

Decision tree 1 / part 1 – step 2: The TDI of 0.05 mg/kg bw per day set by the AFC Panel is used for 

comparing with the exposure.  

Decision tree 1 / part 1 - step 8: A chronic exposure assessment needs to be carried out.  

Food commodity: The food commodity is “canned anchovies”. 

 

RACE tool summary (accessed 19/3/2019):  

Chronic exposure; highest % contribution to TDI per population group; mean and 95th percentile. 
Values are coloured in red if the outcome is above 100% of the TWI. No values are given if the 

number of consumers is less than 60 for the 95th percentile. 

Population group Output Mean Output 95 

Toddlers 3.015  
Other children 0.914 

 
Adolescents 2.604  
Adults 2.262 2.530 

Elderly 1.018  

Very elderly 0.833  

Lactating women 0.066  

 

https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2005.243


Risk evaluation RASFF 
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Chronic exposure; highest % contribution to TDI per country survey; mean and 95th percentile. Values 
are coloured in red or green if the outcome is above or below 100% of the TWI respectively. No 

values are given if the number of consumers is less than 60 for the 95th percentile. 

Survey's country Output Mean Output 95 

Belgium 0.717  

Czech Republic 2.080  

Germany 1.018  

Estonia 0.907  

Spain 2.604  

France 0.833  

United Kingdom 0.064  

Ireland 0.145  

Italy 3.015 2.530 

Latvia 2.262  

Portugal 0.122  

Slovakia 0.717  

 

The tool output showed no exceedance of the TDI, however, 9th percentile estimates were only 
available for Italy, due to the low number of consumers reporting consumption of anchovies. 

→ low probability of adverse health effects. Therefore, no RASFF notification would be required. 

Considerations for risk manager evaluation 

It is likely that other canned/jarred fish products may contain the same substance and there is 

exposure from other sources (foods other than jarred fish and contaminant) contributing to a large 
background exposure, however such information is not available. 

  



Risk evaluation RASFF 
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10. Formaldehyde 

A migration of 24.8 mg/kg from a mug into a water food simulant was measured (for 2 

hours at 70°C - acidic foods excluded and labelled)  

As explained in section 6.5.2, the EFSA WG was not able to propose a methodology for the 

estimation of exposure to chemicals migrating from articles not yet in contact with 
foodstuffs. The example illustrates exposure assessment considerations.  

Formaldehyde is found naturally at low levels in a wide range of foods such as fruits, vegetables, 

mushrooms and seafoods (IPCS, 1989; HEXPOC, 2005), it is a normal product of human metabolism 
and can also be used in various technical applications, such as feed additive. Specific migration limits 

exist in FCM legislation, the specific migration limit for formaldehyde is 15 mg/kg food (15 ppm SML 
from the EC Union list (reg. 10/2011)). A existing TDI of 0.15 mg/kg bw per day was estimated by 

EFSA AFC Panel opinion from 2006 (EFSA, 200663).  

Following pre-decision tree 2 (fig. 3): there is an EU legal limit of 15 ppm in the EC plastic Union list. 
The legal limit is exceeded. TRIGGER for risk evaluation.  

Decision tree 1 / part 1 step 0: Since there is an existing TDI endorsed by EFSA, the compound is not 
considered genotoxic and carcinogen  

Decision tree 1 / part 1 step 2 No ARfD is available  

Decision tree 1 / part 1 step 8: Exposure to be compared with TDI (0.15 mg/kg bw per day).  

The calculation of the exposure will notably depend on the estimation of the consumption of the food 

that could come into contact with the mug, the testing conditions versus the foreseeable conditions of 
uses and the population of concern.  

The WG noted that the existing TDI of 0.15 mg/kg bw per day reported in the AFC Panel opinion from 
2006 would correspond to a 9 mg/kg food migration limit (by applying the FCM default 60 kg bw) 
whilst the SML is 15 mg/kg food. 

                                                           
63

 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2007.415/epdf 

https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2007.415
http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2007.415/epdf
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Appendix G – Health-based Guidance Values (HBGV) for food contaminants: mycotoxins 

HBGVs for mycotoxins are given as an example; similar information can be obtained for other classes of chemical contaminants (e.g. heavy metals) (see 
section 3.1.2).  

Category  Substance CAS no. ML HBGV/
[RP] 

Value ARfD Reference Link Other 
info 

Cramer 
class 

Alert 
m/c 

Mycotoxin Aflatoxin B1 1162-65-8 1881/2006 [RP 
BMDL10]  

870 ng/kg bw/day  – CONTAM, 
2007; JECFA, 
2007 

http://onlinelibrary.wiley.com/doi/10.2
903/j.efsa.2007.446/epdf 

IARC 1 - Yes 

Mycotoxin Citrinin 518-75-2 1881/2006 [RP 
NOAEL] 

20 µg/kg bw/day 90-d 
rat) 

– CONTAM, 
2012 

http://www.efsa.europa.eu/en/efsajou
rnal/pub/2605 

IARC 3 III Yes 

Mycotoxin Deoxynivalenol 
DON 

51481-10-8 1881/2006 TDI 1 µg /kg bw/day 8 µg/kg [JECFA, 
2010] 

CONTAM, 
2017 

https://www.efsa.europa.eu/en/efsajo
urnal/pub/4718 

IARC 3 III Yes 

Mycotoxin Fumonisins B1–
B3 

116355-83-0 1881/2006 TDI 2 µg/kg bw/day – CONTAM, 
2005 

https://www.efsa.europa.eu/en/efsajo
urnal/pub/235 

IARC 2B III No 

Mycotoxin HT-2 toxin 26934-87-2 – TDI 0.02 µg/kg bw/ based 
on a new in vivo 
subchronic toxicity 
study in rats  

0.3 μg for T2 or 
T2/kg bw was 
established based 
on acute emetic 
events in mink. 

CONTAM, 
2017 

http://onlinelibrary.wiley.com/doi/10.2
903/j.efsa.2017.4655/epdf 

IARC 3 III – 

Mycotoxin T-2 21259-20-1 – TDI 0.02 µg/kg bw/ based 
on a new in vivo 
subchronic toxicity 
study in rats 

0.3 μg for T2 or 
T2/kg bw was 
established based 
on acute emetic 
events in mink. 

CONTAM, 
2016 

http://onlinelibrary.wiley.com/doi/10.2
903/j.efsa.2017.4655/epdf 

IARC 3 III Yes 

Mycotoxin Ochratoxin A 
(OTA) 

303-47-9 1881/2006 TWI 120 ng/kg bw/week – CONTAM, 
2006 

http://onlinelibrary.wiley.com/doi/10.2
903/j.efsa.2006.365/epdf IARC 2B III No 

Mycotoxin Patulin 149-29-1 1881/2006 PMTDI 0.4 µg/kg bw/day – SCF, March 
2000 

https://ec.europa.eu/food/sites/food/fi
les/safety/docs/cs_contaminants_catal
ogue_patulin_out55_en.pdf 

IARC 3 III No 

Mycotoxin Zearalenone  17924-92-4 1881/2006 TDI 0.25 µg/kg bw/day – CONTAM, 
2016 

http://onlinelibrary.wiley.com/doi/10.2
903/j.efsa.2016.4425/epdf  

IARC 3 III No 

Mycotoxin Ergot alkaloids 113-15-5 
ergotamine 

1881/2006 TDI 0.6 µg/kg bw/day 1 µg/kg bw CONTAM, 
2012 

http://onlinelibrary.wiley.com/doi/10.2
903/j.efsa.2012.2798/epdf 

-- III – 

Notes: – not applicable/available; BMDL10 benchmark dose lower bound 10; NOAEL/LOAEL no/low observed adverse effect level; PMTDI provisional maximum TDI; alert m/c warning for 

carcinogenicity and mutagenicity according to Benigni/Bossa rule base; TDI/TWI tolerable daily/weekly intake; ADI acceptable daily intake; RP: Reference Point BGVs for selected FCM   
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Appendix H – HBGVs for selected FCM  

  CAS no. SML 
(10/2011) 

SRL (CoE for 
metals) 

HBGV Value EFSA 
panel 

Date Link 

Benzophenone 119-61-9 0.6 mg/kg food   TDI 0.03 mg/kg bw/day CEF 2009 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2009.1
104/epdf 

Di(2-ethylhexyl)adipate 
(DEHA) 

103-23-1 18 mg/kg food 
(32) 

  TDI 0.3 mg/kg bw/day AFC 2005 http://www.efsa.europa.eu/sites/default/files/scientific_o
utput/files/main_documents/217.pdf 

Bis(2-ethylhexyl) 
terephthalate (DOTP) 

6422-86-2 60 mg/kg food 
(32) 

  TDI 1 mg/kg bw/day AFC 2008 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2008.6
28/epdf 

1,2-Cyclohexanedicarboxylic 
acid di-isononyl ester 
(DINCH) 

166412-78-8 60 mg/kg food 
(32) 

  TDI 1 mg/kg bw/day AFC 2006 http://www.efsa.europa.eu/sites/default/files/scientific_o
utput/files/main_documents/395.pdf 

Tri-n-butyl acetyl citrate 
(ATBC) 

77-90-7 60 mg/kg food 
(32) 

  TDI 1 mg/kg bw/day AFC 2005 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2005.2
73a/pdf 

p-Tert-butylbenzoic acid 
(PTBBA)* 

98-73-7 –             

2-Ethyl hexyl palmitate 
(EHOL)* 

29806-73-3 –       

2-Ethyl hexyl stearate 
(EHOL)* 

22047-49-0 –       

Acrylonitrile 107-13-1 ND (10 pp)    – ND SCF 1982 https://ec.europa.eu/food/sites/food/files/safety/docs/sci
-com_scf_reports_13.pdf 

Alkylsulfonic phenyl ester 91082-17-6 0.05 mg/kg 
food, not for 
fatty foods 

  – Potential for acc CEF 2009 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2009.1
398/epdf 

Bisphenol A 80-05-7 0.6 mg/kg food, 
not for PC infant 
feeding bottles 

  t-TDI 4 µg/kg bw/day CEF 2015 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2015.3
978/epdf 

Cyclo-di-BADGE   -   TTC 
(CCIII) 

1.5 µg/kg bw/day BfR 2016 http://www.bfr.bund.de/cm/343/epoxidharz-
beschichtungen-von-konservendosen-stoffuebergaenge-
in-oelhaltige-lebensmittel-sind-moeglich.pdf  

Epoxidised soybean oil 
(ESBO) 

2232918 30, 60 mg/kg 
food 

  TDI 1 mg/kg bw/day CONTAM 
(AFC) 

2011 
(2006) 

http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2011.2
482/pdf 

formaldehyde 50-00-0 15 mg/kg food   TDI 0.15 mg/kg bw/day AFC 2006 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2007.4
15/epdf 
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  CAS no. SML 
(10/2011) 

SRL (CoE for 
metals) 

HBGV Value EFSA 
panel 

Date Link 

Melamine 108-78-1 30 mg/kg food   TDI 0.2 mg/kg bw/day CONTAM/
CEF 

2010 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2010.1
573/epdf 

Primary aromatic amines   ND (10 ppm) for 
those other than 
in 10/2011 

  – ND – –   

2,2-Dimethoxy-2-
phenylacetophenone* 

24650-42-8        

Antimony   0.04 mg/kg food 
(10% allocation 
factor) 

0.04 mg/kg (10 % 
allocation) 
(transitional value 
0.2)  

TDI 0.006 mg/kg bw/day WHO 2011 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2004.2
4a/epdf 
http://www.who.int/water_sanitation_health/dwq/gdwq0
506.pdf 

Arsenic   – 0.002 mg/kg (10 
% allocation) 
(transitional value 
0.01)  

BMDL01 0.3µg/kg bw/d  CONTAM  2009 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2009.1
351/epdf 

Cadmium (total) 22537-48-0 – 0.005 mg/kg 
according to limit 
for drinking water 
(transitional value 
0.02)  

TWI 2.5 µ/kg bw/week CONTAM 2013 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2013.3
263/epdf 

Cr(III)     Cr(III) 0.25 mg/kg TDI 0.3 mg/kg bw/day  CONTAM  2014 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2014.3
595/epdf  

Cobalt   0.05 mg/kg food 0.02 mg/kg based 
on RIVM TDI and 
20 % allocation 
(transitional value 
0.1)  

TDI 1.4 µg/kg bw/day RIVM 2001 http://www.rivm.nl/bibliotheek/rapporten/711701025.pd
f  

Iron   48 mg/kg food 40 mg/kg (ALARA) PMTDI  0.8 mg/kg bw JECFA/SCF 1983/
1990 

http://www.inchem.org/documents/jecfa/jecmono/v18je
18.htm  

Lead   – 0.01 mg/kg acc. to 
the WHO limit for 
drinking water 
(transitional value 
0.04)  

  no evidence for a 
threshold for critical 
effects 

CONTAM 2010 http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2010.1
570/epdf 

Manganese   0.6 mg/kg food 1,8 mg/kg TDI  0.06 mg/kg bw WHO 2011 http://www.who.int/water_sanitation_health/dwq/chemi
cals/manganese.pdf 
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  CAS no. SML 
(10/2011) 

SRL (CoE for 
metals) 

HBGV Value EFSA 
panel 

Date Link 

Nickel   – 0.14 mg/kg based 
on WHO TDI and 
20 % allocation 
(transitional value 
0.7)  

TDI 12 µg/kg bw/day WHO 2011 http://www.who.int/water_sanitation_health/dwq/gdwq0
506.pdf 

Zinc   25 mg/kg food 5 mg/kg food UL 25 mg/person/day 

(pregnant and 
lactating women) 

NDA 2006 http://www.efsa.europa.eu/sites/default/files/efsa_rep/b
lobserver_assets/ndatolerableuil.pdf  

Aluminium     5 mg/kg food TWI 
TWI 

1 mg/kg bw/week 
2 mg /kg bw/week 

AFC/JECFA 
JECFA 

2008/
2006 
2011 

 
http://apps.who.int/iris/bitstream/10665/44788/1/WHO_
TRS_966_eng.pdf 

Silver   0.05** 0.08 mg/kg food           

Copper*   4 mg/kg food      

*The EFSA Working Group could not yet identify HBGV for these substances. 

** Provisional list of additives used in plastics (https://ec.europa.eu/food/sites/food/files/safety/docs/cs_fcm_legis_additives-prov-list.pdf).
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Appendix I – Categorisation of substances according to IARC and 
Regulation (EC) 1272/2008 

 Cat. IARC Cat. CLP (Reg (EC) 1272/2008) 

 
 
 
 
Carcinogenicity 

1 The agent is carcinogenic to 
humans (sufficient evidence of 
carcinogenicity in humans) 

1A Known to have carcinogenic potential for 
humans, classification is largely based on 
human evidence 

2A Probably carcinogenic to 
humans (limited evidence of 
carcinogenicity in humans 
and sufficient evidence of 
carcinogenicity in experimental 
animals.) 

1B Presumed to have carcinogenic potential 
for humans, classification is largely based 
on animal evidence 

2B Possibly carcinogenic to 
humans (limited evidence of 
carcinogenicity in humans and 
less than sufficient evidence of 
carcinogenicity in experimental 
animals) 

2 Suspected human carcinogens from 
human and/or animal studies, but with 
insufficient basis of evidence to be placed in 
higher categories 

 
 
 
Reproductive 
toxicity 

  1A Known human reproductive toxicant 
The classification of a substance in 
Category 1A is largely based on evidence 
from humans. 

  1B Presumed human reproductive toxicant 
largely based on data from animal studies 

  2 Suspected human reproductive toxicant: 
some evidence from humans or 
experimental animals of an adverse effect 
on sexual function and fertility 

 
 
 
 
Germ cell 
mutagens 

  1A Known to induce heritable mutations in 
the germ cells of human based on positive 
evidence from human epidemiological 
studies 

  1B Positive result(s) from in vivo heritable 
germ cell mutagenicity tests in mammals; 

  2 Substances which cause concern for 
humans owing to the possibility that they 
may induce heritable mutations in the germ 
cells of human 
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Appendix J – Rapid Assessment Chemical Exposure tool manual 

J.1. Access the tool 

1. Click on this link to access the RACE tool. 

2. Enter your username and password. 

a. Ensure that LDAP authentication is selected 

 

Figure 1 - Login page 

J.2. First access 

1. At the very beginning, no analysis is present and the system will appear as described in Figure 

2. The user will be prompted to insert a new analysis or use the input mask to update the 

values: 

 
2. Select insert new analysis. 

 
 

https://dwh.efsa.europa.eu/bi/asp/Main.aspx?evt=2048001&src=Main.aspx.2048001&documentID=B0DC20D94C441514A92AA1A67E24F949&currentViewMedia=1&visMode=0&Server=PRD-DAMA-MSTR1&Project=RACE%20Project&Port=0&share=1
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Figure 2 - tool first page 

J.3. Insert new analysis 

When “insert new analysis” is selected, a new window will appear. 

a. Select a food and a substance (contaminant). 

 

J.4. To select a substance (contaminant)  

Use the search-box to search for the substance to be included.  

 
In this tab, the user should uncheck Match case if a check on all elements without controlling for 

capital letters is desired. 

 
Use the single arrow button to select the required substance 
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Note: 

 ONLY ONE substance should be selected. If either 0 or more than one element(s) are 

selected, a pop-up will block the possibility to proceed.  

 

The system will also detail the cause of the “selection” rejection

 

J.5. To select a food item  

Use the hierarchy to move through the food items. After the name of each food item,, the number of 

consumers is listed. The search box will work only if a specific attribute hierarchy element is selected  

 
as no attribute element (green diamond element) is selected, the search is not active and greyed out. 
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as an attribute element (green diamond element) is selected, the search is active. 

Note: 

The search will not work on the full hierarchy elements list but only at the level selected.  

E.g. if fish are selected and searched for at level 2, the system will search only at level 2. 

Results will be displayed below and  

 

The user will be able to navigate through the results

 

Once a selection is made, the screen should look like this. 
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J.6. Run the selection 

Once the elements have been selected, click on the run document button (bottom left corner) 

 

 
If the desired substance is not available, follow the instructions listed in J.11. 
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J.7. Register the analysis 

After running the document, the user will have to register the analysis. 

The risk evaluation name is mandatory, whilst the user reference is an additional field which can be 

used to better identify the analysis 

 

 
After naming the analysis, select register analysis 
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J.8. Insert analysis values 

Registered analyses will appear in the drop-down list titled ‘select your risk evaluation’. 

 
In this example, the risk evaluation ‘TK_test’ was selected. 

Below is a description of the food and contaminant that are analysed in the ‘TK_test’ risk evaluation. 

 
The user can then perform an assessment on the selected analysis. 

First an analytical value must be inserted. 

 
Then, reference point(s) and value(s) must be inputted (see section J.10 for links to external 

resources of toxicological information). 

These can be acute 

 

 

Or chronic 
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Or both acute and chronic 

 

For TTC reference points, a reference point value will be automatically generated. 

 
Please ensure that only whole numbers or decimal places are inputted, or an error message will 

appear. 

 

J.9. Running an analysis 

Once reference point(s) and value(s) have been inserted, select update analysis values. 

 
The analyses that are generated can be imported to Excel by selecting print Excel analysis. 

 
In the printed Excel file, the first spreadsheet named Risk analysis details summarises the input data.  

 

 

 

A summary of the analysis can be found in the ‘Summary’ sheet. The summaries are divided into: 

Population class 



Risk evaluation RASFF 
 

 

 
www.efsa.europa.eu/publications 106 EFSA Supporting publication 2019:EN-1625 
 

 
And country.  

Exposure values that are statistically robust will be highlighted (in green or red or amber; see Table 5 

in section 7.1) whilst exposure values that are not statistically robust are not shown. 

 
 

In the next spreadsheets, exposure estimates are segregated by country, survey and population class. 
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Exposure values that are statistically robust will be highlighted (in green or red or amber; see Table 5 

in section 7.1) whilst exposure values that are not statistically robust are not highlighted. 

 

 
 

The current/active analysis can be deleted by selecting delete analysis 

 
To start a new analysis, with a different food and substance, select insert new analysis. 

 

J.10. External resources 

To the right of the screen, the user can find links to external resources. 

 

 

J.11. Substance not listed 

If the desired substance is not listed, enter ‘not’ in the substance search box. 
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Select not in list 

 
As before, select a food to be analysed 

 
Select ‘run document’ 

 
Enter the name of the analysis 

 
Then, enter the new ‘user defined contaminant name’ 

 
Finally, register the analysis 
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