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Total diet studies in France

+15t French TDS: Adults and children over 3y (INCA1, 1999)
«Around 2,300 products bought

+39 chemicals analyzed, more than 40,000 analytical results
«~1 million €

2001-2005

2" French TDS: Adults and children over 3 y (INCA2, 2009)
«Around 20,000 products bought

+445 chemicals analyzed, more than 250,000 analytical results
«3.7 million €

2006-2011

«Infant French TDS: Children under 3 y (Nutri-Bébé, 2005)
«Around 5,500 products bought

+670 chemicals analyzed, more than 200,000 analytical results
«3.1 million €

2010-2016

«3rd French TDS: Adults and children over 3y (INCA3, 2017)
«Around 8,600 products bought
+>250 chemicals targeted

1. History of the TDSs in France and implementation
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More than 600 targeted substances

Heat-induced Pesticide
contaminants residues

Trace .
Contaminants
elements

from FCM

Phytoeséc(ro- Food
gens additives
natural
steroids
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3rd TDS specificities

1sample =12 subsamples

No regional stratification, but 3 regions covered

. Orléans, Clermont-Ferrand, Montpellier

Consideration of the seasonality of consumption, and
seasonality of contamination*

. Samples collected on 12 months, 6 months or 3 months

Stratification of sampling according to agriculture type:
conventional vs. organic

. No comparison of the contamination levels AB

AGRICULTURE

+  Consideration in the exposure scenarios

*Elegbede et al, 2017. TDS exposure project: How and when to consider seasonality in a total diet study? Food Chem Tox
105:119-126
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The last national consumption survey: INCA3

5855 individuals living in mainland France
*  Children (n = 2698): 0 to 17 years old
. Adults (n = 3157) : 18 to 79 years old

. Data collection on 18 months (feb 2014 - sept 2015) to
take seasonality into account

. 4114 individuals: Collection of detailed data on individual
food consumption (food & beverages) with a predefined
and standardised detail level - facets [ descriptors
system

* 2 or 3 non-consecutive days (2 weekdays + 1
weekend) (EU MENU EFSA) through 24h-recalls (15-79
y) or 24h-records (0-14 y)

. Self-administrated long term food propensity
questionnaire on ~60 foods or food groups

1. History of the TDSs in France and implementation

x ¥

Régions INCA3
Nord-Ouest

lle-de-France
Centre-Est :
Sud-Ouest 3
Sud-Est

Taille d’'Agglomération “‘S

I Rural
Urbain inférieur 4 20 000 hab

I urbain entre 20000 ot 100 000 hab.

Il Urbain supérieur & 100 000 hab.

Total Diet Studies in France
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Selection of foods to collect

«From the national food consumption survey: grouping of food items consumed in « TDS food
items » - e.g. chocolate bar like milka + chocolate bar like nuts + chocolate bar like snickers +
chocolate bar like twix... = « chocolate bar »)

«The most commonly consumed foods by the population, adults & children
+At least 5% of consumers

+Known or supposed main contributors to exposure to at least one substance of interest (e.g. liver,
fresh tuna, lemon...)

3rd TDS: 275 food items

\ ' > 90% of consumption covered

Total Diet Studies in France 8 11 October 2022
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Identification of foods and combination process

o
' b § Storage method =

S Places of purchase (fresh, frozen,
(supermarkets, canned, etc.) P
retail outlets, P
markets, etc.) (market shares)

Preparation
methods
(peeling,
washing,

seasoning, etc.)

Flavours,
fragrances,
varieties, origins

Food process,

Food Cooking
texture

roducts methods (micro-
i wave, oven, etc.)

Total Diet Studies in France
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INCA3: Example of recording

DESCRIPTION ET QUANTIFICATION DE L'ALIMENT OU DE LA RECETTE

~w PEIT DEEUNER TS, Ala mason Data collection through
= m jus de fruits (orange) . . .
255.9g jus de ﬁ'uns 100% pur jus : orange, fabri telephone interview using
62.1g brioche urdlnalre pépites de chocolat, morceau, fabriqué par un industriel ns., rayon ambiant (3 température ambiante), contenant plastique, harry’s t h e G | O bo D i et Softwa re
65.2g pate a tartin it
e LA 3 (IARC)

Bk créche, école/collége/lycée/univer

qué par un industriel n.s., rayon ambiant (a température ambiante), contenant p

—n 116.7g café allongé 2
DEJEUNER —————
= haricot vert

ol | 52.5g haricot vert :

w steak haché
00g viande haché (p109-114)

épa(é par un service 0 = 3
. :

5¢ yaourt nature | e préperé par un artisang

120g eau {du robini | .
= pain e e salt pas le mods de
. | 50g pain blanc : .
— @ DANS L'APRES-MIDI |HD"SI"CUT- | |Cnesait pas le matériau dembal
5 thé L
—n 280g theé vert : menthe, fabriqué par un industriel n.s., mal. _

5g sucre blanc

J5cré avec Al sucre

sucré avec un édulcorant de synthése type as..

N I L e P A . jscré avec un édulcorant naturel type stévia entier fhon allégé en matiére grasse (sliment dlassique)
] 336.6g boisson cola avec caféine : naturefsans ingrédient caractéristique/arome, boite en métal (canette/boite de con.. o) coee | s rie ensucrefolig en sureitb.. | | gem-ecreme

jSCré avec LN autre agent sucrant (précisez)

e salt pas |a tereur en sucore

allégé ou & teneur réduite en matiére grasse/partiellement éorémén.s.
atre tereur en matiére grasse (précisez)
ne sait pas |a teneur en matidre grasse

« i »

Total Diet Studies in France 1 11 October 2022
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1. History of the TDSs in France and implementation

Data sources for the food sampling plan

INCAS3 national
consumption
survey

Kantar household
consumer panel

L’A(%ENCE

BiO

French Agency
for the
Development and
Promotion of
Organic
Agriculture
(public interest

group)

Specialised trade
media

FranceAgriMer

T TAIRERRIMINT RATICRAL
NS PROCLNTYS () LAGESCULTUR IF O LAKIR

Oqali

Observatory of
food (Anses-Inrae)

National
Establishments of
Agricultural and
Seafood Products

Total Diet Studies in France
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2. Some results
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What we learnt from our TDSs

90%

Out of more than 300 substances or families evaluated

y

Risk cannot be ruled out

m Situation identified as a
concern

® Risk considered
acceptable or tolerable

2. Some results
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2. Some results

What we learnt from our TDSs

Out of more than 300 substances or families evaluated

90%

Infant TDS:
Cr(lll), inorganic Hg, Sb
Most of the PFAS and
brominated compounds
Nivalenol, patulin,
fumonisins, zearalenone
278 pesticide residues

PAHSs

Subst. from food
contact materials
(Benzophenone, 4-MBP,
nonylphenols, BADGE,
phthalates)

2rd TDS:
Antimony, baryum,
nickel, cobalt
Most of the PFAS and
brominated compounds
OTA, aflatoxins, patulin,
nivalenol, fumonisins,
zearalenone
244 pesticide residues
PAHSs
Annato, tartric acid,
nitrites
Phytoestrogens

- Keep the surveillance to confirm the results & Maintain efforts on reduction of food contaminations

- Re-assess some HBGVs regarding new toxicological data and possible effects such as endocrin disruption

Total Diet Studies in France

15 11 OCTOBER 2022



Ex
REPUBLIQUE )

2. Some results
FRANCAISE «r
i anses

Eraseraict

What we learnt from our TDSs

Out of more than 300 substances or families evaluated

iTDS: 9 Substances: :
situation identified as a B S

concern risk cannot be ruled out

«Inorganic As & Lead e

«PCDD/Fs & PCBs «Aluminium, Cadmium,

-DON & acetylated ntif Methylmercury
derivatives

+Acrylamide

ed y
9 common with the 2nd «Toxins T2-HT2 " tC .Cobalt, Strontium

oF «Seleni 1 I
TDS on adults and oran glenium (>1y only)
. «Nickel
children above 3y

+Genistein (soy consumers
ony)

Total Diet Studies in France 16 11 OCTOBER 2022
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2. Some results

How to lower the exposure? Examples

«Action during manufacturer, producer or preparation process of industrial food
Actions to lower the products to reduce acrylamide or furan level (baby jars)

concentrations +To better understand the origin of nickel in chocolate products, or T2-HT2 toxins
in infant formulae

To revise or propose a «Acrylamide, furan, inorganic arsenic (quality limit in drinking water), lead, nickel,
new regulation T2-HT2 toxins, DON, PCDD/Fs and PCBs

: «Investigate the effects of cadmium contents in fertilizing materials on the
Works to determine o . . .
. . contamination of French agricultural soils, then on the contamination of crops
the possible action

Wave and on dietary exposure, to propose protective cadmium threshold in fertilizing
y materials spread in France

To establish/remind
consumption
recommendations

«To vary the diet to prevent from always consuming the most contaminated foods
+Fish consumption: MeHg, PCB

Total Diet Studies in France 17 11 OCTOBER 2022
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* Infant TDS: 14% of children consumed common cow milk before 1 year of age

« Total exposure to PCDD/Fs and NDL-PCBs higher than for children consuming infant
formulae, and exceedance of calcium USL

PCDD/F exposure, pg TEQ.kg bw-1.d! NDL-PCB exposure, ng.kg bw.d-1
0,8 7
07 % % 6 % *
06 — — — —
’ 5
* * *
0,5 — — 4 —
0,4
3
0,3
0,2 2
OY1 1 I
0 0
1-4 months 5-6 months 7-12 months 1-4 months 5-6 months 7-12 months
®Common milk ®Commen milk and infant formula = Infant formula ® Common milk ®Common milk and infant formula ®Infant formula

* In the absence of breastfeeding, young children should only consume infant formulas or
follow-on formulas approved in health reguations

Total Diet Studies in France 18 11 OCTOBER 2022
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« Example of pesticide residues in the 2nd French TDS: 283 active substances: high rate of left-
censored data (>60%, until 100%)

Detected but non

Non-detects Quantified results

quantified results
(0 < x< LOD) LOD < x < LOQ (LOQ > x)
Lowerbound (LB) 0 LOD X
Upperbound (UB) LOD LoOQ X

* Impossible to draw a conclusion as to risk related to dietary exposure for 9 substances:

Dithiocarbamates* Ethoprophos, Carbofuran?* Diazinon* Methamidophos, Disulfoton, Dieldrin*,
Endrin* Heptachlor

- Need to lower the analytical limits to meet the needs of the risk assessment

Total Diet Studies in France 19 11 OCTOBER 2022
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Examples of using the results

Requests from the Ministries:
+ To update of the French food-based dietary guidelines
» To optimize the monitoring programs

 To prioritize (ranking) biological and chemical hazards to
optimize food safety and risk management

* To model the effects on Cd exposure of different
scenarios on changes of the regulation on Cd in foods

+ To assess the risks and benefits of breastfeeding in France

FR and EU research projects:

* FP7 TDS-Exposure, ANR COCTELL, H2020 project
Euromix, PARC (European Partnership for the Assessment
of Risks from Chemicals, 2021-2027)

3. Why do we need total diet studies?

Avis de I'Anses
Saisine n° 2017-SA-0142

anses :}

Le directeur général
Maisons-Alfort, le 23 décembre 2019

AVIS
de I’Agence nationale de sécurité sanitaire de I’alimentation,
de I'environnement et du travail

relatif a I' ion des repeéres ali du PNNS pour les enfants de 4 a 17 ans'

L'Anses met en ceuvre une exp: ie P et
L'Anses contrn = - " =
I'environnemen ey Contents lists available at ScienceDirect ‘
comporter. X ) &-
Elle contribue ¢ Regulatory Toxicology and Pharmacology St
et de la sante i‘
aliments. i

journal homepage: www.elsevier.com/locate/yriph -

Impact of a modification of food regulation on cadmium exposure

Julien Jean ™', Véronique Sirot *', Paule Vasseur ", Jean-Frangois Narbonne *,
Jean-Charles Leblanc *, Jean-Luc Volatier *, Gilles Riviere *°

French Agency for Food Env and Oc

Health and Safety (ANSES), Malsons-Alfort, France

ABSTRACT

The 2nd French Total Diet Study ted that 0.6% of adults and 14.9% of chil
tole

© 2015 Elsevier Inc. Al rights reserved.

Total Diet Studies in France

21 11 October 2022



REPUBLIQUE \ 3. Why do we need total diet studies?
FRANCAISE «r
Tt anses

Eraseraict

Cumulated and aggregated exposure

TDS provide numerous chemicals measured in the same foods
- Possibility to identify the mixtures to which the population is exposed

Mathematical methods = Clusters of individuals with similar characteristics

Crépet & Tressou. 2011. Bayesian Analysis, 6(1), 127:144

Béchaux et al. 2013 Food Chemical and Toxicology, 59: 191-198
Traoré et al. 2016. Food Chemical and Toxicology 9, 8: 179-188
Traoré et al. 2018. Food Chemical and Toxicology, 111: 310-328

Integration of all exposure routes for certain relevant substances (e.g. BPA, lead...). E.g. lead
exposure of young children (food, dust, air, water)

* Vanacker et al. 2020. Environmental Research 182(4):109069.

Total Diet Studies in France 22 11 October 2022



REPUBLIQUE "~ 3. Why do we need total diet studies?
FRANCAISE «r
Tt anses

Erase

A tool for risk managers and researchers

A major database: https://www.data.gouv.fr/en/;
https://zenodo.org/record/4032635#.YYK3k9 jIPY

* Average levels of contamination of foodstuffs

Share, improve and reuse public
data

‘September 16,2020  pcacet | open ccese |
Dataset of chemical concentration levels in 296 64
food from the second French total diet study

© Piateforme cuverte des données pubiques frangaises
Information about the TDS2 data set

1. Descrption of the study

Données Etude de I'Alimentation Totale infantile ean Producteur )

o o o dommben prevint & arvcn publc crsis e \-—)

Connaitre. éealuer. provéger
tionale de sécurité
sanitaire, de Falimentaton,
de lenvironnement et du
travail (Anses)
Lo Agenca. -
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Take home messages

« Situation considered tolerable or acceptable for more than 90% of the substances
evaluated

* For substances for which the risk cannot be excluded, recommendations for
management or research measures

* A major tool for Anses, for the researchers, and for the Ministries, which allows to follow
trends in food contamination and exposure

+ Allow to give priority to food chemicals in order to help risk managers in the public
health policies & to adapt management measures and regulation

* Inform researchers on priority research topics

Total Diet Studies in France 24 11 October 2022
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THANK YOU FOR YOUR ATTENTION

Thanks to Jean-Charles Leblanc, Marion Hulin, Sabrina Delaunay-Havard, Alexandre Nougadeére, Morgane
Champion, Nawel Bemrah, Gilles Riviere, Nathalie Arnich, Amélie Crépet, Jean-Luc Volatier, all the TDS-Exposure
partners...

Veronique SIROT - Veronique.Sirot@anses.fr

ANSES: French Agency for Food, Environmental and Occupational Health & Safety
Department of Risk Assessment
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