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Introduction

Vegetarian population is in constant evolution. Since the 70s, the number of studies concerning
vegetarian diet dramatically increased. In the early 70s, about 10 publications per year were dealing with
vegetarian diet, nowadays every year more than 300 scientific documents deal with this topic. However,
it is very difficult to have a clear description of vegetarian population since most of the studies included
non-representative vegetarian population. Based on the review by Guillocheau (1), the percentage of
vegetarians in the population greatly varies depending on the countries. Whereas it is close to 2% in
France, it reaches 8% in Germany and 31% in India.
A total diet study was run in France that provided baseline information on food contamination and trends
of dietary exposure to chemicals in the general population (2). However, specific subpopulations as well
as more sensitive or more exposed populations were not included (3).
In the present study, exposure to different persistent organic pollutants (PCB & PCDD/F) has been
calculated for the vegetarian population and compared to that of the general French population.
Additionally, the risk for the vegetarian population was characterized.

Materials and methods

Contamination data
Contamination data generated in the context of the second French total diet study were used in the present
study (2). Foodstuffs were prepared as consumed, mixed prior to PCB and PCDD/F analyzes. Each
substance was measured in food known or supposed to contain it.
Consumption study
Consumption data of the vegetarian population were collected in the context of the NutriNet-Santé
Study (4) investigating the relationship between nutrition and health outcome. The study targeted adult
volunteers aged 18 years or more. The survey was performed using internet only. Volunteers directly
recorded the quantity consumed when known or estimated portion sizes for each food and beverage
previously listed based on photographs of portion sizes.

Risk characterization

The estimated exposures were compared to reference values in order to characterize the risk. In the
present study, only dietary exposures were considered. Additional routes of exposure (dermal, inhalation)
were not considered.

Results and discussion
As one of the main contributor to dioxins, furans and PCB exposure are fish, vegan and non-vegan
exposure were calculated. PCDD/F + PCB-DL exposures were calculated using the toxicological
equivalent factors (TEFOMS2005). The selected health based guidance value was the monthly tolerable
intake set by JECFA (5), 70 pg TEQOMS/kg bw/month, ie, 2.33 pg TEQOMS/kg bw/d for the sum of PCDD/
F and dioxin like PCB. With regard to non dioxin like PCB, the health based guidance value set by Afssa
at 10 ng/kg bw/d was selected (6).

Exposures of the vegetarian population
For the total vegetarian population, the average exposure to PCDD/F + PCB-DL was estimated at 0.201
pg TEQOMS2005/kg bw/d (UB hypothesis). At the 95th percentile, exposure was 0.735 pg TEQOMS2005/kg
bw/d. Main PCDD/F + PCB-DL contributors were fish (21.9%) and cheese (16.1%). For PCB-NDL,
exposure of the vegetarians was 0.969 ng/kg bw/d (4.75 ng/kg bw/d at the 95th percentile). Main PCB-
NDL contributors were fish (47.3%) and mixed dishes (11.7%). Vegetarian mean exposures PCDD/F +
PCB-DL and PCB-NDL were half those reported for the general French population (7). However, 95th
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percentile values were close for both populations. For PCDD/F + PCB-DL, 95th percentile values were
respectively 0.7 pg and 0.8 pg TEQOMS2005/kg bw/d in the present study and for the general French
population.

Vegan results:

Mean vegan exposure to PCDD/F + PCB-DL was 0.024 pg TEQOMS2005/kg bw/d. At the 95th percentile,
exposure was 0.081 pg TEQOMS2005/kg bw/d. Main PCDD/F + PCB-DL contributors were oil (54.4%)
and pizzas, quiches, savoury pastries and cakes (16.4%). Mean exposure to PCB-NDL was estimated to
0.068 ng/kg bw/d. At the 95th percentile, exposure was 0.26 ng/kg bw/d. Main PCB-NDL contributors
were oil (42.6%) and pizzas, quiches, savoury pastries and cakes (27.7%). Vegan average exposure to
PCDD/F + PCB-DL was 30 to 15 times lower than that of the general population average exposure.

Non-vegan results:

Non-vegan population showed a mean exposure to PCDD/F + PCB-DL of 0.213 pg TEQOMS2005/kg
bw/d. At the 95th percentile, exposure was 0.731 pg TEQOMS2005/kg bw/d. Main PCDD/F + PCB-DL
contributors were fish (21.6%) and cheese (16.7%). The average exposure to PCB-NDL was estimated
at 1.08 ng/kg bw/d. At the 95th percentile, exposure was 5.40 ng/kg bw/d. Main PCB-NDL contributors
were fish (47.8%) and mixed dishes (11.7%).

Conclusions
This study showed that the vegetarian diet dramatically lowers the mean exposures to PCB and PCDD/
F (as high as 15- to 30-fold lower for the exposure to PCDD/F of the vegan population), whereas this is
less dramatic considering the 95th percentile values. This was expected considering the main contributors
(food of animal origin) to the exposure of these contaminants (7).

References
1. Guillocheau E. (2013) Etude de l’exposition des populations végétariennes aux substances chimiques
identifiées dans le cadre de l’EAT 2.
2. Sirot V. Volatier JL. Calamassi-Tran G. Dubuisson C. Ménard C. Dufour A. Leblanc JC. (2009), Core
food of the French food supply: second Total Diet Study. Food Additives & Contaminants: Part A
3. Akhandaf Y. De Henauw S. Dofkova M. Ruprich J. Papadopoulos A. Sirot V. KennedyMC. Pinchen
H. Blume K. Lindtner O. Brantsaeter AL. Meltzer HM. Sioen I. (2015) Establishing a food list for a
Total Diet Study: how does food consumption of specific subpopulations need to be considered?, Food
Additives & Contaminants: Part A, 32:1, 9-24
4. Hercberg S. Castetbon K. Czernichow S. Malon A. Mejean C Kesse E. Touvier M. Galan P. (2010)
Nutrinet-Santé Study: a web-based prospective study on the relationship between nutrition and health
and determinants of dietary patterns and nutritional status - BMC Public Health.
5. JECFA (2001) Joint FAO/WHO Expert Committee on Food Additives. Summary and conclusions of
the Fifty seventh meeting, Rome, 5-14 June 2001.
6. Afssa (2007) Avis de l’Agence française de sécurité sanitaire des aliments relatif à l’établissement
de teneurs maximales pertinentes en polychlorobiphényles qui ne sont pas de type dioxine (PCB « non
dioxin-like », PCBNDL) dans divers aliments. Afssa, Maisons Alfort, France.
7. Sirot V. Tard A. Venisseau A. Brosseaud A. Marchand P. Le Bizec B. Leblanc JC. 2012. Dietary
exposure to polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans and polychlorinated
biphenyls of the French population: Results of the second French Total Diet Study. Chemosphere 88:
492-500.

Organohalogen Compounds Vol. 78,  (2016) 449



Organohalogen Compounds Vol. 78,  (2016) 450




