
1

Dioxins and dioxin-like PCBs entering the food chain 

and the need for lower ñlow POP contentò and 

unintentional trace limits for fertilizers and biosolids
Jindrich Petrlik1,2, Lee Bell1,3, Joe DiGangi1, Serge Molly Allo'o Allo'o4, Gilbert Kuepouo5, Griffins Ochieng

Ochola6, Valeriya Grechko2,7, Nikola Jelinek2, Jitka Strakova1,2, Martin Skalsky8, Yuyun Ismawati Drwiega9, 

Jonathan Hogarh10, Eric Akortia11, Sam Adu-Kumi12, Akarapon Teebthaisong13 Maria Carcamo14, Bjorn 

Beeler1, Peter Behnisch15, Claudia Baitinger16, Christine Herold17, Roland Weber17*

1International Pollutants Elimination Network (IPEN), Gºteborg, Sweden; 2Arnika ïToxics and Waste Programme, Prague, Czech Republic; 3National Toxics 

Network (NTN), Perth, Australia; 4President of the Tenth Conference of the Parties to the Rotterdam Convention, Ministry of Forestry, Fisheries and Environment, 

Libreville, Gabon; 5Centre de Recherche et dóEducationpour le D®veloppement(CREPD), Yaound®, Cameroon; 6Centre for Environmental Justice and 

Development (CEJAD), Nairobi, Kenya; 7University of Chemistry and Technology, Czech Republic 8Arnika ïCitizens' Support CenterPrague, Czech Republic 
9Nexus3 Foundation, Denpasar, Indonesia; 10Kwame Nkrumah University of Science and Technology, Kumasi, Ghana; 11Ghana Atomic Energy Commission, 

Accra, Ghana Republic; 12Environmental Protection Agency, Accra, Ghana; 13Ecological Alert and Recovery ïThailand (EARTH), Nonthaburi, Thailand; 14La Red 

de Accion en Plaguicidas y sus Alternativas para America Latina, Montevideo, Uruguay 15BioDetection Systems BV (BDS), Science Park 406, 1098 XH 

Amsterdam, The Netherlands; 16Bund f¿r Umwelt und Naturschutz (BUND), Germany; 17POPs Environmental Consulting, D-73527 Schwªbisch Gm¿nd, Germany.



2

Eggs as exposure pathway of PCDD/F & PCB from contaminated soil
ÅFree-range eggs are sensitive indicators for PCDD/F and PCB contamination in soils 

and eggs are an important exposure pathway from polluted soils to humans. 

ÅChickens and eggs are therefore ideal ñactive samplersò and indicator species for 
Dioxin & PCB contaminated soils. 

ÅSince the beginning of the Stockholm Convention the International Pollutants (POPs) 

Elimination Network (IPEN) monitored eggs around priority UPOP sources listed in the 

Stockholm Convention (e.g. waste incinerators, metal industries, chemical industry, 

cement plants, e-waste recycling sites, dumpsites and other open burning sites). 
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Global egg study ïOutcome of IPEN & Science for PCDD/Fs & PCBs

ÅIPEN monitored 113 chicken flocks at potential PCDD/F- and PCB-contaminated sites and 88% of the pooled egg 

samples were above the EU maximum limits for PCDD/Fs (2.5 pg PCDD/F-TEQ/g fat) or the sum of PCDD/Fs 

and dioxin-like PCBs (5 pg PCDD/F-PCB-TEQ/g fat). 

ÅChildren consuming just one egg exceed the FAO/WHO TDI (based on 70 pg TEQ/kg month) and the EU 

tolerable weekly intake (TWI). This indicates that close to 90% of areas around these industrial emitters and 

open burning sources in developing countries were unsafe for the consumption of free-range eggs. 

Petrlik et al. (2022) Emerging Contaminants https://doi.org/10.1016/j.emcon.2022.05.001
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IPEN Global Egg Study ïHigh contaminated eggs and exposure 

Petrlik et al. (2022) Emerging Contaminants https://doi.org/10.1016/j.emcon.2022.05.001

ÅSixteen out of the 113 IPEN egg samples (14%) were contaminated above 50 pg 

PCDD/F-PCB TEQ/g fat and exceeded the EU maximum limit more than 10 times. 

ÅPeople regularly consuming such eggs will have a high PCDD/F body burden.

ÅThe blood level of people living in a German city 

contaminated by a chloralkali plant consuming eggs 

had up to 93 pg TEQ/g fat of PCDD/F in blood. 

ÅFor the highest contaminated eggs from Ghana 

containing a total of 1156 pg TEQ/g fat, a child (15 

kg) ingests with one egg (7 g fat) more dioxins than 

the FAO/WHO consider tolerable intake for 230 days 

and the EU consider a tolerable intake for 5 years. 

IPEN Monitoring

Data from literature 
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Å24 of 26 egg samples (92.3%) around waste incinerators

in 12 countries (Cameroon, China (3), Czech Republic (3), 

Gabon, Ghana (3), India, Indonesia (6), Kenya, Moldova, 

Philippines (5), Slovakia, and Turkey) exceeded the EU limit 

for PCDD/Fs and dl-PCBs with a mean of 43.1 pg TEQ/g fat.  

ÅEggs in Tropodo/Indonesia where plastic wastes were used 

as fuel for tofu boilers had 234 and 172 pg TEQ/g fat. And 

two chicken flocks in Java, around lime kilns burning 

plastic waste as a fuel had 212 and 119 pg TEQ/g fat. 

ÅThis highlight that co-incineration of plastic waste in 

non-BAT facilities result in environmental contamination 

and human exposure risk via chicken/eggs.

Petrlik et al. (2022) Emerging Contaminants https://doi.org/10.1016/j.emcon.2022.05.001

IPEN Global Egg Study ïWaste Incinerators

ÅThe free-range chickens at both locations had access to 

ashes stored openly next to the kilns or used for paving 

sidewalks. The ashes contained PCDD/Fs at levels of 120 ï

1300 ng TEQ/kg. These ashes were 10 to 100 times below 

Basel provisional low POP content of 15,000 ng TEQ/kg. 


