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OPINION 

of the French Agency for Food, Environmental and 
Occupational Health & Safety 

on the results of the Third French Total Diet Study (TDS3) – Acrylamide, 
aluminium, silver, cadmium, mercury and lead 

ANSES undertakes independent and pluralistic scientific expert assessments. 
ANSES’s public health mission involves ensuring environmental, occupational and food safety as well as assessing 
the potential health risks they may entail. 
It also contributes to the protection of the health and welfare of animals, the protection of plant health, the evaluation 
of the nutritional characteristics of food and the protection of the environment by assessing the impact of regulated 
products.  
It provides the competent authorities with all necessary information concerning these risks as well as the requisite 
expertise and scientific and technical support for drafting legislative and statutory provisions and implementing risk 
management strategies (Article L.1313-1 of the French Public Health Code).  
Its opinions are published on its website. This opinion is a translation of the original French version. In the event of 
any discrepancy or ambiguity the French language text dated 20 January 2026 shall prevail. 

 

On 28 October 2019, after obtaining the necessary financial resources (over €4.5 million), 

almost half (€2.4 million) of which came in the form of exceptional funding from its supervisory 

ministries, ANSES issued an internal request to carry out the third French Total Diet Study 

(TDS3). 

1. BACKGROUND AND PURPOSE OF THE REQUEST 

Total Diet Studies (TDSs) are national studies whose aim is to measure levels of chemical 

contaminants in food and assess the potential health risks associated with chronic dietary 

exposure to chemicals in the population. Recommended by the World Health Organization 

(WHO), the Food and Agriculture Organization of the United Nations (FAO) and the European 

Food Safety Authority (EFSA), TDSs are one of the most effective ways to assess food risks 

(JMPR 1968; EFSA, FAO, and WHO 2011). They focus on foods “as consumed”, i.e. as served 

on the consumer’s plate, and supplement the monitoring and control plans led by the Ministry 

of Agriculture in France, which ensure the regulatory compliance of primary animal and plant 

production and foodstuffs of animal origin. 

http://www.anses.fr/
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A TDS is broken down into three main steps (EFSA, FAO, and WHO 2011): (i) collection of 

food samples from various points of sale – such as supermarkets and farmer’s markets – that 

are representative of the population’s dietary habits and cover a wide range of foods; (ii) 

preparation of the collected samples, to be representative of the way in which consumers 

prepare them before consumption, including cutting, cooking, etc.; (iii) laboratory analyses of 

the samples to identify and quantity the chemicals contained in the foods. The results of these 

analyses are then combined with food consumption data to estimate the population’s exposure 

and the potential health risks. 

Following on from the first two TDSs targeting the general population (ANSES 2011a; 2011b; 

INRA 2004) and a specific TDS focusing on children under 3 years of age (iTDS) (ANSES 

2016c), ANSES initiated the third TDS (TDS3), dedicated to the general population aged 3 to 

79, to update the overall picture of food safety in mainland France, monitor changes in 

production practices and the presence of environmental contaminants, and take account of 

evolving consumption habits.  

In this study, given the share of organic products in the French diet, the consumption of 

organically grown foods was also considered, with samples differentiated by farming method 

(organic vs. conventional). 

The expert appraisal had the following objectives: 

■ update the concentration data for certain chemicals in food that had already been analysed 

in the previous TDSs, and acquire data on new substances and on contamination levels in 

organically grown foods; 

■ estimate chronic dietary exposure to a large number of substances for the population in 

metropolitan France, after combining the newly acquired data with the food consumption 

data from the Third Individual and National Study on Food Consumption (INCA3); 

■ undertake health risk assessments comparing this exposure to the health reference values; 

■ issue recommendations for the public authorities, production sectors and consumers with 

a view to reducing contamination levels and/or exposure to substances potentially entailing 

a health risk, as well as toxicological or analytical research recommendations where 

applicable. 

The first methodological report, published in 2025 (ANSES 2024b), gives a detailed description 

of the:  

• TDS3 sampling method: 

o selection of foods to be sampled,  

o establishment of the sampling plan,  

o implementation of the sampling plan from May 2021 to August 2022 (collection of 
products, preparation of foods “as consumed”, preparation of composite samples 
to be analysed and dispatch to the testing laboratories),  

• general method for estimating the population’s dietary exposure, using various sources 
of information to evaluate the share of organically grown foods in consumers’ diets,  

• general principle guiding the choice of reference values and characterisation of risks. 

 

TDS3 covered more than 250 substances. The analysis of the results is being published 

sequentially, in accordance with the timetable for the corresponding assessments. This opinion 
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and the associated report set out the TDS3 results for acrylamide and the five following trace 

elements: silver, cadmium, lead, aluminium and mercury.  

2. ORGANISATION OF THE EXPERT APPRAISAL 

The expert appraisal was carried out in accordance with French standard NF X 50-110 “Quality 

in Expert Appraisals – General Requirements of Competence for Expert Appraisals (January 

2024)”.  

The expert appraisal work used the concentrations of chemicals measured in foods collected 

and prepared as consumed, in accordance with the procedure described in the methodological 

report (ANSES, 2024b). Consumption data were taken from the INCA3 study (ANSES, 2017), 

supplemented by data on proportions of organic food consumption from the NutriNet-Santé 

cohort study’s BioNutriNet (BNN) project (Hercberg et al. 2010). 

The expert appraisal was conducted by the Methodology and Survey Unit (UME), part of 

ANSES’s Risk Assessment Department (DER). 

ANSES relied on the “TDS3” Working Group (WG), reporting to the Expert Committee on 

“Assessment of the physico-chemical risks in foods” (CES ERCA), for the examination of this 

internal request. The WG was tasked with helping to define the sampling strategy and establish 

the sampling plan, drawing up specifications for the analysis of samples, assessing the 

analytical protocols and results, and developing a method for assessing exposure.  

The method used to select toxicological reference values (TRVs) or other reference values 

(RVs) for risk characterisation was developed by the Food Risk Assessment Unit (UERALIM) 

with the support of the “Data-Tox” WG, which reports to the CES ERCA (ANSES 2024b).  

The expert appraisal falls within the sphere of competence of the CES ERCA, with the support 

of the CES “Water” for the results relating to lead. ANSES entrusted the expert appraisal to 

the “TDS3” WG and the selection of RVs for risk characterisation to the “Data-Tox” WG. The 

methodological and scientific aspects of the work were presented to the CES ERCA on 12 

December 2024 and 14 October 2025. The work was adopted by the CES ERCA on 16 

January 2025, 26 March 2025, 22 April 2025, 5 June 2025, 25 June 2025, 11 July 2025 and 

14 October 2025.  

Once the final study opinion has been published, the results of the sample analyses for all the 

substances studied in TDS3 will be shared through the national repository dedicated to data 

used for research purposes, in accordance with the principle of open science.  

ANSES analyses interests declared by experts before they are appointed and throughout their 

work, in order to prevent risks of conflicts of interest in relation to the points addressed in expert 

appraisals. 

The experts’ declarations of interests are made public via the following website: 

https://dpi.sante.gouv.fr/. A personal interest was identified for one expert. This expert did not 

take part in the expert appraisal for the relevant section of this report. 

 

https://dpi.sante.gouv.fr/
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3. ANALYSIS AND CONCLUSIONS OF THE CES 

The reader can refer to the TDS3 methodological report (ANSES 2024b) for a comprehensive 

presentation of the study design, including food consumption data and sampling, and to the 

collective expert appraisal report accompanying this opinion for a detailed description of the 

method used to analyse foods and the results. These findings present concentrations of the 

substances analysed (acrylamide, silver, cadmium, lead, aluminium and mercury), as well as 

the assessment of dietary exposure and health risks. 

 

3.1. Method 

3.1.1. Consumption data 

Consumption data came from the cross-sectional INCA3 study, designed to estimate food 

consumption and eating habits (ANSES 2017; Dubuisson et al. 2019). This study was 

conducted between February 2014 and September 2015 with a representative sample of 

individuals living in mainland France. A total of 5855 individuals, broken down into 2698 

children from birth to age 17 and 3157 adults between the ages of 18 and 79, participated in 

the study.  

Individuals were selected according to a three-stage cluster sampling design described in the 

study report (ANSES 2017). Two independent samples were established: a “Children” sample 

and an “Adults” sample. 

The data collected in the study covered various topics related to the assessment of nutritional 

and health risks associated with food: consumption of foods, beverages and food supplements, 

dietary habits (consumption occasions and places, food production methods, etc.,), and 

practices that are potentially risky to health (preparation, consumption of raw foods of animal 

origin, etc.). Data on socio-demographic and anthropometric characteristics and standard of 

living were also collected. 

To ensure that the results presented were nationally representative, the data on the surveyed 

population sample were adjusted1 for geographic and socio-economic variables. Each 

individual was therefore assigned a weighting factor that was systematically taken into account 

for the analyses (ANSES 2017). 

The food consumption data of individuals were collected on three non-consecutive days (two 

weekdays and one weekend day) distributed over a period of around three weeks. To ensure 

the representativeness of food consumption over a full week, an additional weighting factor 

was applied, taking into account the type of day (weekday or weekend, including public 

holidays). 

Information on food consumption was collected using the 24h recall method for individuals 

aged 15 to 79 years, and the 24h record method (via a food picture book) for individuals aged 

 
1 This adjustment was intended to correct the surveyed sample for any potential biases relative to the survey’s 

target population. It was used when the proportions of certain categories of individuals in the sample (e.g. men, 
women, children) were very different from those in the target population. In practice, higher weighting factors were 
assigned to individuals in under-represented categories while lower factors were given to those in categories that 
were over-represented in the sample.  
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0 to 14 years. For the selected days, the individuals were asked to describe their food 

consumption by identifying all the foods and beverages consumed during the day and night 

prior to data collection. They were invited to describe it in as much detail as possible and 

quantify it, mainly with the help of a picture book of food servings and household measures. 

Regardless of the individual’s age, the interviews were conducted by telephone, using the 

GloboDiet standardised software package (Voss et al. 1998; Slimani et al. 1999), by 

professional interviewers specifically trained in the methods and software used. Of the 5855 

individuals participating in the study, 4114 (1993 children and 2121 adults) validated the 

consumption part by taking part in at least two food interviews. In TDS3, only individuals aged 

3 years and over (1808 children and 2121 adults) were taken into account. 

All the foods consumed were described in detail using a classification of 2922 foods and a 

facet/descriptor system, as recommended by EFSA (EFSA 2014). Facets are general features 

used to describe foods, such as physical state, fat content, storage method, etc. Descriptors 

are the possible values or responses for each facet. For example, for the physical state of a 

food, the descriptors may be “liquid”, “reconstituted from a powder or flakes”, “powdered”, 

“sliced”, “puréed”, “grated”, etc. Seventeen facets and over 600 descriptors are available in the 

final INCA3 study data. For industrial foods, the exact brand of food was also recorded when 

it was known. The consumption data from the INCA3 study ultimately contained 36,734 

different combinations of foods consumed by the population and facets/descriptors.  

In parallel with the collection of food consumption data, the participants were invited to 

complete several specific questionnaires for each age group, including a self-administered 

questionnaire on the frequency of consumption of 11 organically grown foods. 

3.1.2. Concentration data 

■ Food sampling 

Two hundred and seventy-six foods divided into 44 groups and covering over 90% of the 

population’s average diet were selected from the INCA3 study data (ANSES 2024b). Each 

TDS3 food was sampled over one or two seasons, to take account of possible variations in 

concentrations of chemicals depending on the time of year. Moreover, a sample of 

conventionally grown products and/or a sample of organically grown products were established 

for each food. In the rest of this document, reference will be made respectively to 

“conventional” and “organic” foods and samples. Therefore, for each TDS3 food, between one 

and four samples were collected. All in all, 718 samples were selected during the study in three 

French administrative départements (Loiret, Puy-de-Dôme and Hérault) from May 2021 to 

August 2022, while one specific tap water sample2 was established from the experimental 

kitchen (ANSES 2024b). Each TDS3 sample was made up of 12 sub-samples of the same 

food product (for example, “pear” samples comprised 12 sub-samples of pears) or of products 

considered as having the same or similar concentrations of the substances studied (e.g. 

broccoli and cauliflower were grouped together). The sub-samples were determined so as to 

be representative of consumption of the TDS3 food in the French population. They were 

prepared “as consumed”, as reported by the individuals interviewed in the INCA3 study: mode 

 
2 This specific sample was collected to determine how any samples cooked or prepared with tap water (pasta, 

coffee, etc.) may have become contaminated. 
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of consumption (raw/cooked), method used to cook or reheat the food, materials of cooking 

utensils, cooking fat, type of water used to prepare hot beverages, etc. 

After preparation and cooking, each sub-sample was ground or homogenised. The final 

sample preparation step involved gathering and cryogrinding the 12 sub-samples making up 

a sample, except for certain liquids that were homogenised in glass beakers (ANSES 2024b). 

For the purposes of certain analyses, some samples were also freeze-dried. 

■ Analysis of samples 

For each class of substances, relevant foods to be analysed were selected from the 276 TDS3 

foods, based on the information available: occurrence data from the previous French TDSs, 

Contamine3 database, data from assessments by EFSA or the Joint FAO/WHO Expert 

Committee on Food Additives (JECFA), scientific literature, physico-chemical properties of the 

substance, lists of authorised uses where applicable, and expert knowledge. 

The laboratories in charge of analysing the food samples were selected according to 

specifications based on the NF EN ISO/IEC 17025:2017 standard and in accordance with 

French and European technical guides and frameworks (French Accreditation Committee 

(COFRAC), DG-SANTE, etc.). Prerequisites were defined for the validation of methods, 

participation in interlaboratory tests, compatible analytical limits and the quality controls to be 

implemented during the analyses.  

Acrylamide analyses were carried out by the Paris branch of the service commun des 

laboratoires (SCL-75), while aluminium, silver, cadmium, mercury and lead analyses were 

conducted by ANSES’s Laboratory for Food Safety (LSAL). 

■ Processing of censored data 

“Censored” data (when the analysis results were below the analytical limits) were processed 

in accordance with the WHO recommendations (WHO 2013). Two assumptions were therefore 

used to bound concentrations by their minimum and maximum values. Under the lower-bound 

(LB) assumption, any result below the limit of detection was considered equal to zero, and any 

result above the limit of detection but below the limit of quantification was considered equal to 

the limit of detection. Under the upper-bound (UB) assumption, any result below the limit of 

detection was considered equal to the limit of detection, and any result above the limit of 

detection but below the limit of quantification was considered equal to the limit of quantification. 

■ Concentration data in tap water 

Tap water was not sampled in TDS3 due to the spatio-temporal variability of drinking water 

quality in France. As a result, the analysis results available in the SISE-Eaux database 

(environmental health information system)4 managed by the Ministry of Health (DGS 2024) 

were used to characterise concentrations of these substances in the tap water consumed by 

each individual in the INCA3 study according to their place of residence (see below). Due to 

 
3 Contamine is a database managed by ANSES that centralises food and feed contamination data in a single format. 

It contains data relating to pesticides, veterinary medicinal products, prohibited substances and trace elements in 
raw and processed foodstuffs of animal and plant origin and in animal feed, collected primarily as part of national 
monitoring and control plans. 
    
4 This database centralises the results of water quality monitoring, as well as associated additional or follow-up 

controls (water analyses carried out under the supervision of the Regional Health Agencies (ARSs)). It also includes 
certain results from surveillance conducted by the entity responsible for water production and distribution, as well 
as the results of studies commissioned by the Ministry of Health or the ARSs. 
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the low sampling frequencies for certain substances and/or water supply facilities5, a 10-year 

period (2013-2023) was covered (Ministerial Order of 11 January 2007 as amended). For 

silver, the data from the SISE-Eaux database were fragmented, so those of the 2012 

exploratory campaign6 of ANSES’s Nancy Laboratory for Hydrology (LHN) were used (DGS 

2011). 

3.1.3. Analysis of results 

■ Calculation of exposure 

Exposure to each substance s was calculated for each individual i from the INCA3 survey, 

taking account of the share of organic food consumption using the following formula:  

𝐸𝑖,𝑠 =
1

𝐵𝑊𝑖
 ∑ 𝐼𝑓,𝑖 × (𝑝𝑜𝑟𝑔,𝑓,𝑖 ×  𝐶𝑜𝑟𝑔,𝑓,𝑠

𝑁

𝑓=1

+ (1 − 𝑝𝑜𝑟𝑔,𝑓,𝑖) × 𝐶𝑐𝑜𝑛𝑣,𝑓,𝑠)  

where: 

• 𝐸𝑖,𝑠 is the exposure of individual i to substance s (e.g. in µg (kg body weight)-1 day-1); 

• 𝐵𝑊𝑖 is the body weight of individual i (in kg); 

• N is the total number of foods f in the diet of individual i; 

• 𝐼𝑓,𝑖 is the intake of food f by individual i (in g/day); 

• 𝑝𝑜𝑟𝑔,𝑓,𝑖 is the proportion of consumption of organic food f out of total consumption of 

food f by individual i;  

• 𝐶𝑜𝑟𝑔,𝑓,𝑠 is the content of substance s in organically grown food f (in µg/g fresh weight); 

• 𝐶𝑐𝑜𝑛𝑣,𝑓,𝑠 is the content of substance s in conventionally grown food f (in µg/g fresh 

weight). 

For foods for which seasonal samples were established, the content of substance s in the food 

sampled during the individual’s consumption period was taken into account. 

Each individual from the INCA3 study was assigned a concentration for tap water, according 

to their municipality – if this was covered by the available data – or, failing that, their 

département. If their département was not covered either, then a national average was 

assigned. To calculate exposure, the concentrations of the substances considered in the 

samples containing tap water (fruit squash, filter coffee, soluble coffee, coffee with milk, tea) 

were adjusted for each INCA3 individual to account for the concentration of the substance in 

water that was assigned to them. 

The proportion of organic consumption of each food (porg,f,i) was determined based on the 

reports of the interviewed INCA3 individuals. For 72.9% of all consumption acts (a food 

consumed by an individual), a proportion equal to 0 or 1 was assigned. For the remaining 

consumption acts (27.1%), to supplement the INCA3 data, the BNN data from the NutriNet-

Santé cohort study were used (Hercberg et al. 2010). A probability method was developed for 

 
5 Water supply facility: distribution network in which water quality is deemed uniform. A drinking water supply facility 

is managed by a single operator, has a single owner and belongs to a single administrative unit. 
6 These campaigns, carried out as part of the LHN’s reference missions, help enhance knowledge of drinking water 

quality by testing for emerging compounds that are not systematically regulated, do not always have quality limits, 
and are not screened for in drinking water quality monitoring. In doing so, they improve knowledge of contamination 
levels in water resources and treated water, provide robust occurrence data for assessing human exposure to these 
compounds via drinking water, and ultimately support the need to adapt the regulations. 
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determining proportions of organic consumption (porg,f,i) based on the INCA3 and BNN data. It 

is described in the methodological report (ANSES 2024b). 

The process for determining the proportion of organic consumption (𝑝𝑜𝑟𝑔,𝑓,𝑖) based on the 

INCA3 and BNN data was assessed by statistical stimulation (1000 iterations), allowing 

confidence intervals to be calculated for the estimates. These were used to assess uncertainty 

associated with inter- and intra-individual variability in organic food consumption.  

For each of the 1000 iterations, individual exposure was calculated in addition to mean 

exposure, its 95% confidence interval and the 95th exposure percentile for children and adults, 

under the LB and UB assumptions, after taking account of the weighting factors from the INCA3 

sampling plan.  

 

■ Specific approach used to calculate exposure to mercury 

As stated in section 7.5 of the expert appraisal report, the toxicity of mercury differs depending 

on its chemical form in the food in question (methylmercury or inorganic mercury). Speciation 

analyses for methylmercury and inorganic mercury were carried out for a selection of foods, 

i.e. seafood products and seafood product dishes, as well as rice and rice products. Other 

products were not included because it is generally considered that they do not contain 

methylmercury (EFSA 2012). As for total mercury, it was analysed in all the samples.  

For methylmercury, only the results of the samples targeted for speciation were used for the 

calculation of exposure. To calculate exposure to inorganic mercury, all foods were 

considered. For the samples targeted for speciation, concentrations of inorganic mercury were 

used, and for other foods, concentrations of total mercury were used assuming that 100% of 

the total mercury was inorganic (EFSA 2012).  

■ Calculation of the contribution of food groups to mean exposure 

To identify and quantify the main contributors to dietary exposure, and considering the 

censoring in contamination data, the minimum and maximum contributions of different food 

groups to the population’s mean exposure were calculated. 

To calculate the minimum contribution of a food group to mean exposure, LB concentrations 

were applied to the foods in the group and UB concentrations to all other foods. Then, mean 

exposure attributable to the group in question was calculated and divided by total mean 

exposure. Conversely, to calculate the maximum contribution of a food group to exposure, UB 

concentrations were applied to the foods in the group and LB concentrations to all other foods. 

Then, the population’s mean exposure attributable to the group in question was calculated and 

divided by total mean exposure. This calculation was performed for each of the 1000 iterations. 

■ Risk characterisation 

TRVs or other reference values were selected by the Data-Tox WG using an approach 

presented in the methodological report (ANSES 2024b).  

For substances for which a TRV – for example, a tolerable daily intake (TDI) – was retained, 

individual exposure levels were compared to this value (WHO, FAO, and IPCS 2009). For each 

of the 1000 iterations, for children and adults, under the LB and UB assumptions, the proportion 

of individuals whose exposure was higher than the TRV was calculated, as was its 95% 

confidence interval. For substances for which a benchmark dose lower bound (BMDL) was 

retained, margins of exposure (MOEs) were calculated as being the ratio of the BMDL to the 
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mean exposure on the one hand, and the 95th exposure percentile, on the other (EFSA 2005). 

MOEs were calculated for each of the 1000 iterations, for children and adults, under the LB 

and UB assumptions, and were then compared with a “critical” MOE (ANSES, 2025). The risk 

characterisation method described here is the same one used in the previous TDSs; the 

wording of the resulting conclusions has been refined in line with recent work by ANSES and 

EFSA. Details are provided in the methodological report (section 7.3, ANSES, 2024b). 

 

3.2. Results 

■ Hazard characterisation 

The RVs selected for the health risk assessment are listed in   
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Table 1 and   
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Table 2. Information on the absorption, distribution, metabolism and elimination of each 

substance, its effects, its classification when applicable (IARC, endocrine disruption) and the 

rationale for the choice of the RV(s) is provided in each fact sheet in the report (see sections 

7.1 to 7.6). For silver, the CES ERCA did not select any RV, as the only chronic oral RV 

identified (US-EPA 1991) was based on a study using intravenous administration and was not 

considered robust. 
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Table 1: Reference values selected for acrylamide and lead 

 Acrylamide Lead 

Organisation (year) EFSA (2015) EFSA (2015) ANSES (2013) EFSA (2010) 

Name and value 
BMDL10 = 0.43 mg 

(kg bw)-1 day-1 

BMDL10 = 0.17 mg 

(kg bw)-1 day-1 

Internal TRV= 15 

μg·L-1 

(corresponding to a 

BMDL10 of 0.63 µg 

(kg bw)-1 day-1 of 

external intake, 

according to EFSA 

(2010)) 

BMDL01 = 0.5 µg (kg 

bw)-1 day-1 

(corresponding to a 

blood lead level of 

12 μg·L-1) 

Target population General population 
General 

population 

General population 

(children and adults) 

General population 

(children) 

Critical effect 
Sciatic nerve 

degeneration 

Harderian gland 

adenocarcinoma 

Nephrotoxicity 

(chronic kidney 

disease) 

Developmental 

toxicity (one-point 

drop in IQ) 

Key 

study 

 

Reference(s) NTP (2012) NTP (2012) 
Navas-Acien et al. 

(2009) 

Lanphear et al. 

(2005) 

Study 

population 

or species 

Rats Humans (adults) Humans (adults) Humans (children) 

Duration of 

exposure 
2 years Chronic Chronic Chronic 

Critical margin of 

exposure 
125 10,000 10a 10b 

TRV: toxicological reference value, BMDL: benchmark dose lower bound, IQ: intelligence quotient, NA: not 

applicable 

a In 2013, ANSES did not propose any critical MOE associated with the BMDL10 of 0.63 µg (kg bw)-1 day-1 of 
external intake calculated by EFSA in 2010. EFSA states that “a margin of exposure of 10 or greater would be 
sufficient to ensure that there was no appreciable risk of a clinically significant change in the prevalence of CKD. 
Indeed, overall, the risk at MOEs of greater than 1.0 would be very low”. Considering this interval from 1 to 10, the 
CES ERCA selected a critical MOE of 10 to be protective. 
b EFSA indicates that “a margin of exposure of 10 or greater should be sufficient to ensure that there was no 
appreciable risk of a clinically significant effect on IQ. At lower MOEs, but greater than 1.0, the risk is likely to be 
low, but not such that it could be dismissed as of no potential concern”. Considering this interval from 1 to 10, the 
CES ERCA selected a critical MOE of 10 to be protective. 
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Table 2: Reference values selected for aluminium, cadmium, inorganic mercury and methylmercury 

 Aluminium Cadmium 
Inorganic 

mercury 
Methylmercury 

Organisation (year) ANSES (2024a) ANSES (2019) EFSA (2012) ATSDR (2024) 

Name and value 
TRVlong term, oral* = 40 µg 

(kg bw)-1 day-1 
TDI = 0.35 µg (kg 

bw)-1 day-1 
TWI = 4 μg (kg 

bw)-1 week-1 
MRL = 0.1 μg (kg 

bw)-1 day-1 

Target population General population 
General 

population 
General 

population 
General population 

Critical effect 
Neurotoxicity 

(cognitive, learning and 

memory deficits) 

Risk of 

osteoporosis or 

fractures 

Increased 

kidney weight 

Developmental 

neurotoxicity 

(reduction in IQ in 

children) 

Key 

study 
Reference(s) Cao et al. (2016) 

Engström et al. 

(2011; 2012) 
NTP (1993) 

Axelrad et al. 

(2007a; 2007b) 

Study 

population 

or species 
Rats 

General 

population 

(women) 
Rats 

Children (Faroe 

Islands, New 

Zealand, 

Seychelles 

cohorts) 

Duration of 

exposure 
3 months Chronic 6 months Chronic 

Point of departure 
NOAEL = 10 mg (kg 

bw)-1 day-1 

NOAEL (urinary 

cadmium) = 0.5 

μg Cd·g-1 

creatinine 

BMDL10 = 60 μg 

(kg bw)-1 day-1 
NAEL = 0.41 µg 

(kg bw)-1 day-1 

Adjustment 
NOAELHED = 2.83 mg 

(kg bw)-1 day-1 

PBTK model of 

Kjellström and 

Nordberg (1978) 
NA NA 

Uncertainty factor(s) 
79 (UFA = 2.5, UFH = 

10, UFS = √10) 
NA 

100 (UFA = 10, 

UFH = 10) 
UFH = 3 

*: according to the terminology in ANSES (2025), BMDL: benchmark dose lower bound, TWI: tolerable weekly 

intake, TDI: tolerable daily intake, UFA: uncertainty factor for inter-species variability, UFH: uncertainty factor for 

inter-individual variability, UFS: uncertainty factor for extrapolation from medium-term to long-term exposure, HED: 

human equivalent dose, MRL: maximum risk level, NA: not applicable, NAEL: no adverse effect level, NOAEL: no 

observed adverse effect level, PBTK: physiologically based toxicokinetic, TRV: toxicological reference value 

 

■ Concentrations in food 

Concentrations by food group are summarised in Table 4, Table 5 and Table 6. In light of the 

high detection and quantification rates for aluminium, cadmium, methylmercury and lead, the 

LB and UB results were very similar. Therefore, only the LB results are shown. Please note 

that all the results (LB/UB) are available in the report. For acrylamide, silver and total or 

inorganic mercury, the LB and UB results are given. 

 

Table 3 gives detection and quantification rates for the substances studied in the TDS3 

samples. 

Concentrations by food group are summarised in Table 4, Table 5 and Table 6. In light of the 

high detection and quantification rates for aluminium, cadmium, methylmercury and lead, the 
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LB and UB results were very similar. Therefore, only the LB results are shown. Please note 

that all the results (LB/UB) are available in the report. For acrylamide, silver and total or 

inorganic mercury, the LB and UB results are given. 

 

Table 3: Detection and quantification rates for the substances studied in the TDS3 samples 

Substance 
Number of samples 

analysed 
Detection rate 

Quantification 

rate 

Acrylamide 312 65% 42% 

Aluminium 718 100% 97% 

Silver 718 3% 1% 

Cadmium 718 89% 67% 

Total mercury 718 20% 6% 

Inorganic mercury 46 91% 54% 

Methylmercury 46 91% 72% 

Lead 718 100% 90% 

 

 

Table 4: Estimated acrylamide concentrations in foods (in µg/kg fresh weight) 

Food groups (No. of samples) % detection 
LB mean (SD) - UB mean 

(SD)* 

Refined bread and dried bread products (18) 100 22 (22) - 23 (22) 

Wholegrain or semi-wholegrain bread and dried bread 
products (12) 

100 22 (19) - 24 (17) 

Breakfast cereals (16) 100 36 (29) - 40 (26) 

Refined pasta, rice, wheat (2) 0 0 - 10 

Wholegrain and semi-wholegrain pasta, rice, wheat (2) 0 0 - 10 

Croissant-like pastries, pastries, cakes and sweet 
biscuits (48) 

98 21 (29) - 24 (28) 

Dairy-based and cream desserts (18) 22 0.97 (1.9) - 7.9 (5.8) 

Ice-creams, frozen desserts and sorbets (2) 100 5 - 20 

Poultry (8) 25 8.5 (16) - 24 (6.8) 

Breaded fish (1) 0 0 - 20 

Crustaceans & molluscs (1) 0 0 - 20 

Potatoes (17) 100 240 (270) 

including French fries  390 (250) 

including sautéed potatoes  570 (85) 

Fresh fruits, fruits in syrup and purees (47) 38 1.8 (5.1) - 6.1 (5.4) 

Nuts and seeds (8) 50 20 (22) - 30 (13) 

Confectionery and chocolate (12) 50 20 (33) - 30 (28) 

Sugar and sweeteners (2) 0 0 – 3 

Alcoholic beverages (2) 0 0 - 20 

Hot beverages (22) 32 2.5 (5.3) - 10 (7.5) 

Meat dishes (8) 25 6.8 (13) - 17 (7.8) 

Fish dishes (2) 0 0 - 20 

Potato or cereal dishes (18) 39 21 (42) - 34 (36) 

Mixed salads (2) 0 0 - 20 

Sandwiches, pizzas and savoury tarts (28) 93 15 (13) - 17 (11) 

Crisps and savoury biscuits (5) 100 220 (180) 

Condiments, herbs and spices (10) 100 250 (380) 
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Food groups (No. of samples) % detection 
LB mean (SD) - UB mean 

(SD)* 

The descriptive statistics in this table cover all the samples analysed, whether organic or conventional. 
SD: standard deviation, LB: lower bound, UB: upper bound, * If LB = UB, only one value is given (the 
mean and its standard deviation); if the standard deviation is zero, it is not shown 

 

 

Table 5: Estimated methylmercury concentrations in foods (in µg/kg fresh weight) 

Food groups (No. of samples) % detection LB mean (SD) 

Breakfast cereals containing rice (2) 100 2.4 (0.021) 

Refined rice (2) 50 0.4 (0.56) 

Wholegrain and semi-wholegrain rice (2) 100 0.89 (0.057) 

Rice cake (2) 0 0 

Fish (17) 100 94 (170) 

Crustaceans & molluscs (9) 100 27 (44) 

Fish dishes (5) 100 19 (5.6) 

Rice dishes (4) 100 0.7 (0.22) 

Mixed salads containing fish (2) 100 20 (3.9) 

Fried spring roll or samosa (containing seafood products) 
(1) 

0 0 

The descriptive statistics in this table cover all the samples analysed, whether organic or conventional. 
SD: standard deviation, LB: lower bound, UB: upper bound; if the standard deviation is zero, it is not 

shown 

 

For acrylamide, one sample of French fries exceeded the benchmark level of 500 µg/kg set in 

the regulations (Règlement (UE) 2017/2158 de La Commission Du 20 Novembre 2017 

Établissant Des Mesures d’atténuation et Des Teneurs de Référence Pour La Réduction de 

La Présence d’acrylamide Dans Les Denrées Alimentaires. 2017). As a reminder, the TDS3 

samples were made up of sub-samples that reflected consumers’ purchasing (sources of 

supply, sections where items were purchased, brands, etc.) and preparation (e.g. cooking 

methods) practices (ANSES 2024b). In addition, the analysed foods were prepared as 

consumers prepare them at home, based on the data collected in the INCA3 study. 

For cadmium, total mercury and lead, no samples exceeded the maximum regulatory level 

(European Commission 2023). Aluminium, silver and the different forms of mercury speciation 

do not have maximum regulatory levels in foods. 
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Table 6: Estimated concentrations of aluminium, silver, cadmium, total and inorganic mercury and lead in foods 
 

Food groups (No. of samples) 

Aluminium (mg/kg 
fresh weight) 

Silver (µg/kg fresh 
weight) 

Cadmium (µg/kg 
fresh weight) 

Total or inorganic mercury* (µg/kg 
fresh weight) 

Lead (µg/kg fresh 
weight) 

% LB mean (SD) 
% LB mean (SD) - UB 

mean (SD)** 
% LB mean (SD) % 

LB mean (SD) - UB mean 
(SD)** 

% LB mean (SD) 

Refined bread and dried bread 
products (18) 

100 4.1 (1.8) 0 0 - 9 100 20 (7.5) 11 0.094 (0.28) - 2.8 (0.65) 100 7.7 (5.9) 

Wholegrain or semi-wholegrain bread 
and dried bread products (12) 

100 4 (1.8) 0 0 - 9 100 22 (8.3) 25 1.4 (3.8) - 4.2 (3.4) 100 6.8 (2.8) 

Breakfast cereals* (16) 100 6.1 (5.5) 0 0 - 9 100 28 (17) 38 0.87 (1.2) - 4.4 (3) 100 8.1 (6.1) 

Refined pasta, rice, wheat* (6) 100 1.2 (0.99) 0 0 - 8.9 (0.31) 100 9.4 (5.4) 17 0.43 (1.1) - 2.8 (3) 100 3.1 (1.4) 

Wholegrain and semi-wholegrain 
pasta, rice, wheat* (6) 

100 1.9 (2) 0 0 - 8.9 (0.31) 100 12 (4.5) 33 0.14 (0.22) - 2.1 (0.58) 100 4.9 (4.8) 

Croissant-like pastries, pastries, cakes 
and sweet biscuits (48) 

100 3.9 (2.8) 0 0 - 9 (0.24) 100 14 (10) 10 0.24 (0.74) - 3.1 (1.7) 100 7 (4.9) 

Milk (8) 100 0.052 (0.017) 0 0 - 2.2 100 0.05 (0) 0 0 - 0.65 100 0.69 (0.11) 

Yoghurts and soft white cheeses 
(fromage blanc) (38) 

100 0.32 (0.28) 0 0 - 7.5 55 0.11 (0.13) 13 0.28 (1) - 2.6 (1.4) 100 1.3 (0.67) 

Cheeses (30) 100 0.4 (0.27) 0 0 - 7.5 100 0.31 (0.29) 13 0.18 (0.56) - 2.6 (1.3) 100 5 (2.5) 

Dairy-based and cream desserts* (18) 100 1.7 (2.3) 0 0 - 7.5 100 5.5 (9.5) 28 0.4 (0.82) - 2.9 (2) 100 2.1 (2) 

Ice-creams, frozen desserts and 
sorbets (4) 

100 1.3 (0.9) 0 0 - 7.5 100 2.4 (1.2) 25 0.52 (1) - 2.7 (1) 100 2.6 (0.99) 

Animal fats (14) 100 0.26 (0.32) 0 0 - 8.1 (0.82) 36 0.053 (0.081) 14 0.19 (0.58) - 2.8 (1.3) 100 1.4 (0.98) 

Vegetable fats (13) 92 0.23 (0.19) 0 0 - 14 (2.1) 15 0.39 (1.3) 15 0.31 (0.76) - 4.8 (1.9) 100 2 (1.8) 

Eggs and egg dishes (8) 100 0.33 (0.25) 0 0 - 7.5 75 2.6 (2.7) 38 0.65 (0.98) - 3.7 (2.3) 100 1.5 (0.98) 

Meat (excl. poultry) (20) 100 0.35 (0.15) 0 0 - 7.5 90 0.17 (0.13) 20 0.35 (0.79) - 3 (1.8) 100 2 (1.9) 

Poultry (10) 100 0.43 (0.24) 0 0 - 7.6 (0.47) 100 1.2 (0.54) 0 0 - 2.2 (0.14) 100 1.5 (0.97) 

Delicatessen meats (29) 100 1.9 (2.7) 0 0 - 7.5 100 2.5 (4.2) 14 0.3 (0.76) - 2.9 (1.8) 100 5.8 (3.4) 

Offal (8) 100 1.5 (1.4) 25 1.9 (3.5) - 12 (8.1) 100 51 (92) 25 0.38 (0.78) - 3 (1.8) 100 14 (9.9) 

Fish* (17) 100 0.86 (2.6) 0 0 - 7.5 100 6.4 (13) 100 6.4 (11) 100 4.6 (13) 

Crustaceans & molluscs* (9) 100 21 (15) 56 
130 (250) - 140 

(250) 
100 81 (91) 100 2.5 (2.4) - 2.8 (2.1) 100 34 (41) 

Vegetables (74) 100 3.1 (4) 4.1 8.4 (42) - 16 (40) 100 15 (18) 12 4.2 (21) - 6.5 (20) 100 8.3 (6) 

Pulses (5) 100 3.4 (1.9) 0 0 - 7.4 (0.12) 100 2.2 (1.3) 0 0 - 2.2 (0.035) 100 5.7 (1.2) 

Potatoes (17) 100 1.2 (1.1) 0 0 - 7.5 100 29 (13) 5.9 0.13 (0.53) - 2.5 (1.2) 100 2 (0.87) 

Fresh fruits, fruits in syrup and purees 
(47) 

100 0.66 (0.55) 0 0 - 7 (0.59) 91 0.79 (1.3) 8.5 0.26 (1.2) - 2.4 (1.2) 100 2.8 (1.3) 
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Food groups (No. of samples) 

Aluminium (mg/kg 
fresh weight) 

Silver (µg/kg fresh 
weight) 

Cadmium (µg/kg 
fresh weight) 

Total or inorganic mercury* (µg/kg 
fresh weight) 

Lead (µg/kg fresh 
weight) 

% LB mean (SD) 
% LB mean (SD) - UB 

mean (SD)** 
% LB mean (SD) % 

LB mean (SD) - UB mean 
(SD)** 

% LB mean (SD) 

Nuts and seeds (8) 100 1.8 (1.3) 0 0 - 7.6 (0.27) 100 20 (7.5) 12 0.27 (0.77) - 2.8 (1.8) 100 24 (24) 

Confectionery and chocolate (12) 100 14 (13) 0 0 - 15 (0.22) 100 58 (78) 42 1.8 (2.6) - 7.6 (4.6) 100 11 (7.5) 

Sugar and sweeteners (6) 100 0.87 (0.47) 0 0 - 0.12 (0.012) 67 0.51 (0.79) 0 0 - 4.3 (0.063) 67 3.1 (2.7) 

Bottled water (10) 100 0.0056 (0.0035) 0 0.32 (0.85) - 3 (2) 60 0.0043 
(0.0092) 

20 0.0065 (0.014) - 0.047 (0.032) 100 0.05 (0.04) 

Soft drinks (7) 100 0.31 (0.59) 14 0 - 2.2 14 0.0071 (0.019) 14 0.093 (0.25) - 0.86 (0.57) 100 0.81 (0.42) 

Fruit juice (20) 100 0.33 (0.28) 0 0 - 2.6 (0.5) 45 0.084 (0.14) 0 0 - 0.65 100 2.2 (2.6) 

Alcoholic beverages (9) 100 0.39 (0.28) 0 0.82 (1.1) - 4.2 (2.6) 56 0.1 (0.13) 11 0.11 (0.32) - 0.82 (0.37) 100 5.5 (5.5) 

Hot beverages (22) 100 1.2 (1.6) 36 0 - 7.5 82 1.5 (3.1) 18 0.11 (0.26) - 0.92 (0.63) 100 1.4 (1) 

Soups (2) 100 1.5 (0.28) 0 0 - 7.5 (0.11) 100 8.5 (1.8) 50 1.1 (1.5) - 4.7 (3.5) 100 3.9 (0.59) 

Meat dishes (24) 100 1.9 (0.84) 0 0 - 7.5 100 5.4 (1.7) 12 0.36 (1) - 2.8 (1.7) 100 5.8 (2.3) 

Fish dishes* (5) 100 1.2 (0.97) 0 0 - 7.3 (0.37) 100 11 (6.1) 100 0.79 (0.84) - 1.6 (0.52) 100 15 (25) 

Vegetable dishes (10) 100 2.2 (1.5) 0 0 - 7.5 (0.055) 100 9.1 (5.4) 30 0.43 (0.84) - 3 (1.9) 100 5.6 (1.7) 

Potato or cereal dishes* (24) 100 1.4 (0.76) 0 0 - 7.5 100 11 (5.1) 29 0.27 (0.61) - 2.5 (1.5) 100 3.2 (1.4) 

Mixed salads (14) 100 1.7 (1.2) 0 0 - 7.9 (0.74) 100 9.8 (4.3) 36 0.92 (1.6) - 3.3 (1.9) 100 5 (2.1) 

Sandwiches, pizzas and savoury tarts* 
(28) 

100 2.6 (1.3) 0 0 - 11 (3.3) 100 9.6 (3.1) 14 0.27 (0.73) - 2.8 (1.7) 100 5.1 (2.4) 

Crisps and savoury biscuits (5) 100 4.1 (1.7) 0 0.28 (0.8) - 4.2 (2.7) 100 34 (32) 0 0 - 3.3 (0.95) 100 7.1 (3.2) 

Animal product substitutes made from 
soy and other plants (8) 

100 2.2 (2) 12 0 - 11 (3.9) 100 8 (7.2) 25 0.15 (0.28) - 1.4 (1) 100 2.5 (2.2) 

Hot and cold sauces (12) 100 3.3 (2.8) 0 0 - 9.2 (5.2) 100 11 (7.8) 25 0.9 (1.7) - 5.3 (4.7) 100 6.3 (3.7) 

Condiments, herbs and spices (17) 100 120 (170) 0 0 - 15 (0.22) 100 30 (31) 65 3.6 (5.2) - 7.2 (5.4) 100 110 (130) 

The descriptive statistics in this table cover all the samples analysed, whether organic or conventional. 
* In the 46 samples of seafood products and seafood product dishes, rice and rice products, concentrations of inorganic mercury were specifically measured. For all other samples, the 
concentration of inorganic mercury was considered equal to the measured concentration of total mercury. 
%: percentage detection, SD: standard deviation, LB: lower bound, UB: upper bound, ** If LB = UB, only one value is given (the mean and its standard deviation); if the standard 
deviation is zero, it is not shown 
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■ Exposure assessment and risk characterisation 

The exposure results for children (aged 3-17 years) and adults (aged 18-79 years) are 

summarised in Tables 7 and 8, which also show the margins of exposure for acrylamide and 

lead and the percentage of the population exceeding the reference value for aluminium, 

cadmium, inorganic mercury and methylmercury. 
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Table 7: Summary of exposure results for acrylamide and lead, and margins of exposure (estimates and 95% confidence interval) 

   Acrylamide Lead 

   

Exposure 

(µg (kg bw)⁻¹ 

day⁻¹) 

Margins of 

exposure for 

neurotoxic effects 

(MOEc = 125)1 

Margins of 

exposure for 

carcinogenic 

effects (MOEc = 

10,000)2 

Exposure 

(µg (kg bw)⁻¹ 

day⁻¹) 

Margins of exposure for 

nephrotoxic effects 

(MOEc = 10)3 

Margins of exposure 

for neurotoxic effects 

(MOEc = 10)4 

Children 

LB 

Mean 0.53 [0.46 - 0.60] 814 [810 - 821] 322 [320 - 325] 0.18 [0.17 - 0.19] 3.5 [3.5 - 3.5] 2.8 [2.7 - 2.8] 

95th 

percentile 

1.5 [1.5 - 1.6] 279 [274 - 280] 110 [108 - 111] 
0.38 [0.38 - 0.39] 1.6 [1.6 - 1.7] 1.3 [1.3 - 1.3] 

UB 

Mean 0.64 [0.57 - 0.71] 674 [670 - 678] 266 [265 - 268] 0.20 [0.19 - 0.21] 3.2 [3.2 - 3.2] 2.5 [2.5 - 2.5] 

95th 

percentile 

1.7 250 [248 - 256] 99 [98 - 101] 
0.41 [0.39 - 0.42] 1.5 [1.5 - 1.6] 1.2 [1.2 - 1.3] 

Adults 

LB 

Mean 0.23 [0.20 - 0.26] 1863 [1855 - 1872] 737 [733 - 740] 0.12 [0.11 - 0.12] 5.3 [5.3 - 5.4] 

NA 

95th 

percentile 

0.76 [0.74 - 0.77] 569 [561 - 581] 225 [222 - 230] 
0.23 [0.23 - 0.24] 2.7 [2.7 - 2.7] 

UB 

Mean 0.32 [0.29 - 0.35] 1348 [1344 - 1353] 533 [531 - 535] 0.13 [0.12 - 0.13] 5.0 [5.0 - 5.0] 

95th 

percentile 

0.88 [0.85 - 0.90] 489 [477 - 503] 193 [189 - 199] 
0.25 [0.24 - 0.25] 2.5 [2.5 - 2.6] 

MOEc: critical margin of exposure, LB: lower bound, UB: upper bound, NA: not applicable (effects not retained for the adult population) 

1 BMDL10 = 0.43 mg (kg bw)⁻¹ day⁻¹ for neurotoxic effects (EFSA, 2015) 

2 BMDL10 = 0.17 mg (kg bw)⁻¹ day⁻¹ for carcinogenic effects (EFSA, 2015) 

3 BMDL10 = 0.63 µg (kg bw)⁻¹ day⁻¹ for nephrotoxic effects (Anses 2013b) 

4 BMDL01 = 0.5 µg (kg bw)⁻¹ day⁻¹ for neurotoxic effects (EFSA 2010)  
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Table 8: Summary of exposure results for aluminium, silver, cadmium, inorganic mercury and methylmercury, and percentage of the population exceeding the TRV 
(estimates and 95% confidence interval) 

 
  Mean exposure 

Exposure at the 95th 

percentile 

Percentage of the population exceeding the 

TRV* (%) 

Aluminium 

(µg (kg bw-1) day-1) 

Children LB = UB 71 [68 - 74] 150 [140 - 150] 76 [73 - 79] 

Adults LB = UB 38 [37 - 39] 75 [73 - 77] 39 [35 - 42] 

Silver 

(µg (kg bw-1) day-1) 

Children 
LB 0.011 [0.0048 - 0.017] 0.026 [0.025 - 0.027] 

NA (no RV selected) 
UB 0.27 [0.26 - 0.28] 0.51 [0.51 - 0.52] 

Adults 
LB 0.023 [0.019 - 0.027] 0.064 [0.062 - 0.064] 

UB 0.19 [0.18 - 0.19] 0.34 [0.33 - 0.34] 

Cadmium 

(µg (kg bw-1) day-1) 

Children 
LB 0.27 [0.25 - 0.28] 0.52 [0.51 - 0.53] 23 [20 - 27] 

UB 0.28 [0.26 - 0.29] 0.54 [0.53 - 0.56] 27 [23 - 31] 

Adults 
LB 0.14 [0.14 - 0.15] 0.26 [0.26 - 0.27] 1.4 [0.68 - 2.7] 

UB 0.15 [0.15 - 0.16] 0.27 [0.27 - 0.28] 1.6 [0.86 - 2.9] 

Inorganic mercury 

(µg (kg bw-1) week-1) 

Children 
LB 0.13 [0.12 - 0.14] 0.37 [0.36 - 0.38] 0 

UB 0.75 [0.72 - 0.78] 1.5 [1.4 - 1.5] 0 

Adults 
LB 0.069 [0.065 - 0.074] 0.19 [0.18 - 0.2] 0 

UB 0.41 [0.4 - 0.43] 0.74 [0.72 - 0.75] 0 

Methylmercury 

(µg (kg bw-1) day-1) 

Children 
LB 0.028 [0.024 - 0.032] 0.12 [0.12 - 0.12] 7.3 [5.7 - 9.2] 

UB 0.029 [0.025 - 0.033] 0.12 [0.12 - 0.12] 7.4 [5.8 - 9.4] 

Adults 
LB 0.021 [0.018 - 0.024] 0.085 [0.085 - 0.085] 4.0 [3.0 - 5.3] 

UB 0.022 [0.018 - 0.025] 0.085 [0.085 - 0.085] 4.0 [3.0 - 5.3] 

LB: lower bound, UB: upper bound, NA: not applicable 

* Aluminium: TRVlong term, oral = 40 µg (kg bw)-1 day-1 (Anses 2024a), cadmium: TDI = 0.35 µg (kg bw)-1 day-1 (ANSES 2019), inorganic mercury: TWI = 4 μg (kg bw)-1 week-1 (EFSA 
2012), methylmercury: MRL = 0.1 μg (kg bw)-1 day-1 (ATSDR 2024) 
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■ Contributors to exposure 

The main contributors to mean exposure for substances of health concern (acrylamide, lead) 

and those for which a risk was identified (aluminium, cadmium, methylmercury) are shown in 

Table 9, for children (C) and adults (A). 

Table 9: Main contributors to mean exposure for substances of health concern (acrylamide, lead) and 
those for which a risk was identified (aluminium, cadmium, methylmercury) (minimum – maximum) 

Food group Acrylamide Aluminium Cadmium Methylmercury Lead 

Refined bread and 

dried bread 

products 

4.1-5.3% (C); 8.2-

12% (A) 

10% (C); 

17% (A) 

11-12% (C); 

19-20% (A) 
 

11-12% (C); 15-

17% (A) 

Breakfast cereals  
6% (C); 8% 

(A) 
   

Refined pasta, rice, 

wheat 
  6% (C)   

Croissant-like 

pastries, pastries, 

cakes and sweet 

biscuits 

6.6-9.1% (C) 

3.7-6% (A) 
17% (C) 

11-12% (C); 

5-6% (A) 
 9% (C) 

Fish    
73-75% (C); 74-

76% (A)2 
 

Crustaceans & 

molluscs 
  

15-20% (A, 

> TRV) 
6% (C); 5% (A)  

Vegetables  
8% (C); 10% 

(A) 

8.3-8.8% 

(C); 10-11% 

(A) 

 
10-11% (C and 

A) 

Potatoes 
56-68% (C),  

47-65% (A)1 
 

18-19% (C); 

16-17% (A) 
  

Fresh fruits, fruits in 

syrup and purees 
    6% (C); 5% (A) 

Confectionery and 

chocolate 
 6% (C)    

Tap water     
12-19% (C); 10-

16% (A) 

Alcoholic beverages     11-12% (A) 

Hot beverages 1.1-17% (A) 
12% (C); 

17% (A) 
  5-6% (A) 

Soups  5% (A) 8% (A)   

Fish dishes    7% (C); 5% (A)  

Potato or cereal 

dishes 
  6% (C)   

Mixed salads    

containing fish: 

11% (C); 10% 

(A) 

 

Crisps and savoury 

biscuits 
4.1-5.1% (C)     

C: for children, A: for adults, > RV: for individuals whose exposure exceeds the RV. Empty cell or missing group: 

contribution below 5% 
1 (C) 56-68% including French fries: 31-38%, sautéed potatoes: 21-26%; (A) 47-65%, including French fries: 23-
33%, sautéed potatoes: 28% 
2 (C) 73-75% including breaded fish: 15%, pollock, coley, hake and whiting: 13-14%, cod: 13%, albacore tuna: 12-

13%, salmon excluding smoked salmon: 9-10%, predatory fish excluding albacore tuna: 8%; (A) 74-76% including 

cod: 22-23%, predatory fish excluding albacore tuna: 13%, pollock, coley, whiting, hake: 12%, albacore tuna: 12%, 

salmon excluding smoked salmon: 6‑7% 
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3.3. Conclusions of the CES ERCA  

This opinion and the associated report set out the initial results of TDS3 concerning acrylamide, 

silver, aluminium, cadmium, inorganic mercury, methylmercury and lead. These findings are 

useful for updating knowledge of concentrations and exposure as well as the chronic health 

risk assessment for these chemical contaminants in food, for the general population aged 3 to 

79 years, almost 15 years after TDS2. 

Exposure to acrylamide and lead raises a health concern for the population, and there is a risk 

associated with exposure to aluminium, cadmium and methylmercury. However, any risk 

related to exposure to inorganic mercury can be ruled out. In the absence of a toxicological 

point of departure (due to a lack of oral toxicity data in animals and humans), no conclusions 

can be drawn as to the risk associated with exposure to silver. 

With regard to food (excluding tap water), the CES ERCA recommends: 

• continuing efforts to reduce concentrations of acrylamide, aluminium, cadmium, 
methylmercury and lead, and stepping up surveillance of food contamination, 
especially for the main contributors;  

• carrying out further studies to corroborate the results and understand the origin of 
acrylamide in pepper, spices and fruit, which are potential contributors to exposure not 
listed in the EU regulation; 

• conducting toxicity studies to establish an RV for silver applicable to the general 
population; 

• continuing the efforts begun to reduce dietary exposure to cadmium. To this end, short- 
and medium-term targeted actions have been defined7 to reduce cadmium intake from 
fertilisers, promote changes in farming practices, and ensure the ongoing monitoring 
of agricultural inputs; 

• undertaking additional work on the total contribution of cocoa to cadmium exposure: 
although TDS3 did not find chocolate to be a major contributor to mean cadmium 
exposure, the CES has noted the attention paid by the international authorities to 
cadmium contamination in cocoa; 

• carrying out research to identify the origin of lead contamination in food, whether linked 
to human activities or food preparation, particularly in cereal products and alcoholic 
beverages (especially wine), but most importantly in the foods recommended by the 
French National Nutrition and Health Programme (PNNS), including fruit and 
vegetables. 

• stepping up communication promoting adherence to the fish consumption guidelines. 
Indeed, to allow optimal coverage of nutrient needs while limiting the risk of 
overexposure to chemical contaminants including methylmercury, ANSES 
recommends consuming two portions of fish per week, including one with a high 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) content, and varying 
fish species and supply sources. It also recommends, for pregnant or breastfeeding 
women and for children under 3 years of age, limiting the consumption of wild predator 
fish (monkfish or angler fish, bass, bonito, eel, orange roughy, grenadier, halibut, pike, 
sea bream, skate, cutlassfish, tuna, etc.) and avoiding, as a precaution, consumption 
of swordfish, marlin, deepwater spiny dogfish, shark and sea lamprey (AFSSA 2010; 
ANSES 2013a; 2016a). 

 

 
7 ANSES Internal Request No 2023-AUTO-0150 on “Prioritisation of courses of action to reduce cadmium 
contamination in the French population using an aggregated exposure approach”. 
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3.4. Specific recommendations of the CES on “Water” concerning lead in tap water 

With regard to tap water, which accounts for 10 to 19% of exposure to lead, the CES 
“Water”: 

• considers that reducing the population’s exposure to lead remains a priority public 
health objective. It recommends pre-empting the entry into force, in January 2036, of 
the 5 µg/L quality limit at the consumer’s tap, by taking action now to reduce lead 
concentration levels; 

• points out that the French regulations require the supply of water in calco-carbonic 
equilibrium or slightly scale-forming (Ministerial Order of 11 January 2007 as 
amended), which, among other things, helps limit lead release under the regulations 
on food contact materials (FCMs); 

• recommends prohibiting, as soon as possible, under the regulations on FCMs, metal 
alloys that contain lead and do not enable compliance with the 5 µg/L quality limit, 
without waiting until the end of the transitional period on 31 December 2032; 

• underlines the need to replace all public connections in lead, as well as indoor lead 
piping (including in private homes), and to develop a policy to raise awareness among 
home owners and replace lead pipes within the private sections of drinking water 
networks. It encourages inspections in private homes, especially in old housing; 

• stresses the importance of carrying out a risk analysis for indoor drinking water 
distribution systems, as required by the Ministerial Order of 30 December 2022 on the 
assessment of risks associated with indoor drinking water distribution systems; 

• points out that, while some manufacturers of water filter jugs claim these are effective 
at removing metals such as lead, ANSES considers they are not designed to make 
non-potable water potable (ANSES 2016; NF EN 17093). 
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4. AGENCY CONCLUSIONS AND RECOMMENDATIONS 

Total Diet Studies present an overview of chronic dietary exposure to chemical contaminants 

for the general population in France. These studies are essential sources of information, given 

the large number of substances analysed and the wide variety of foods sampled. They 

enhance the knowledge required to develop public policies, especially in the fields of 

environmental health, food safety and health and nutrition. 

Together with the methodological report, this opinion and the associated expert appraisal 

report present the first set of results from the Third Total Diet Study (TDS3) conducted in 

mainland France, covering the general population aged 3 to 79 years. These results are based 

on concentrations of chemical contaminants measured in foods sampled in supply channels 

representative of consumer habits and prepared as consumed, combined with consumption 

data taken mainly from the INCA3 study (ANSES, 2017). This first set of results updates the 

TDS2 (2011) findings for the following substances: acrylamide, silver, aluminium, cadmium, 

mercury and lead. 

For the first time in TDSs in France, the proportion of organically grown foods in total 

consumption was taken into account to estimate dietary exposure. That being said, the aim of 

TDS3 was not to compare concentrations of chemical contaminants for each type of food 

depending on whether it was organically or conventionally produced8. A health risk assessment 

according to the share of the production method (organic/conventional) in consumption could 

give rise to a specific expert appraisal at a later time, once all the TDS3 results are available. 

Over time, TDS3 showed an average decrease in concentrations of acrylamide, aluminium, 

cadmium and lead in foods, although increases were observed in certain food groups. Despite 

this decrease, ANSES is issuing conclusions for these substances, in terms of risk or health 

concern for the population, similar to those set out during TDS2. ANSES also notes, for each 

of the substances addressed in this opinion, that except for cadmium for children, the 

percentage of the population exceeding the reference values declined overall or was of the 

same order of magnitude as the TDS2 estimate. Similarly, the margins of exposure for 

acrylamide and lead were higher or of the same order of magnitude, reflecting lower or 

equivalent mean exposure.  

Regarding cadmium, ANSES invites the reader to refer to the results of the work carried out 

as part of the expert appraisal on “Prioritisation of courses of action to reduce cadmium 

contamination in the French population using an aggregated exposure approach”9 (ANSES, 

2026).  

As for mercury, more in-depth analyses were undertaken (using speciation) to better 

characterise exposure to methylmercury and inorganic mercury. This ruled out any risk 

associated with inorganic mercury, whereas it had not been possible to conclude with certainty 

for TDS2. For methylmercury, contamination and exposure levels were of the same order of 

magnitude and the health risk associated with exposure to this substance was still present, 

with an equivalent percentage of the population exceeding the TRV (around 7% of children 

 
8 Although such a comparison was carried out based on the data collected, ANSES underlines that no statistically 
robust conclusions could be drawn from these data  
9 ANSES Internal Request No 2023-AUTO-0150 on “Prioritisation of courses of action to reduce cadmium 

contamination in the French population using an aggregated exposure approach” 
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and 4% of adults). Fish consumption levels in this fraction of the population were high and 

above the nutritional guidelines10.  

ANSES endorses the recommendations of the CES ERCA and the CES “Water” relating to the 

assessment of health risks associated with dietary exposure to acrylamide, silver, aluminium, 

cadmium, inorganic mercury, methylmercury and lead. 

Subsequent opinions and expert appraisal reports will set out the results for the other 

substances (over 250) analysed in TDS3. Together, all these data will enhance knowledge of 

the population’s chemical co-exposure through the diet and specify the contribution of the 

various food groups to this co-exposure. As required, ANSES may be led to issue specific 

recommendations for consumption or the reduction of contamination, after considering the 

implications for nutrient intakes. Lastly, these data may be incorporated into interdisciplinary 

work aimed at better understanding the exposome and its determinants within populations.  

 

 

 

 

Gilles Salvat  

 
10 The corresponding consumption levels were 326 g/week for children and 604 g/week for adults, 
exceeding ANSES’s recommendations (AFSSA 2010; ANSES 2013a; 2016a) 
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