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Regulations relating to POPs in foods:
Incidents concerning dioxins and food:
Applied research to support policy

Martin Rose

Fera Science Ltd.




Science meets legislation

Requirements to monitor dietary exposure
Conduct research and food surveys
Investigate incidents

Establish legal requirements for food safety
Policy development

Provide advice to public and others
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&) UN® STOCKHOLM

. <+ e CONVENTION
I nternationa I a g reements Protecting human heaith and the environment

from persistent organic pollutants

Environmental contaminants
‘Stockholm’ POPs

Persistent; Bioaccumulative; Toxic
e Concentrate at higher trophic levels

e Food can be a useful indicator of environmental
contamination — an ‘integrative matrix’

N4
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Food Regulations — underlying legislation

General Food Law All implemented in the

» Regulation (EC) 178/2002 UK through the 2007
Contaminants in Food

« Official Controls Re%”'atm"slt "
_ Regulation (EC) 882/2004  (Under consultation)

 Procedures for Contaminants in Food
— Council Regulation (EEC) 315/93

EU legislation — types
Regulation

Directive

Decision

(;;) Recommendation



Setting limits

@)

Why?
e Need for legal tools
e Common EU approach
e Belgian feed crisis late 1990s

* How?
1. Existing data (Previous surveys / scientific papers / industry)

2.  Call for further data (Decision / Recommendation)
— Data collated by Commission (Scoop) or EFSA

3. Limits discussed and finalised
— Agreed at Working Group (health risk, ALARA etc)
— Put to vote at Standing Committee

— Usually incorporated through amendment

4.  Limits periodically reviewed

Analysis of POPs in Foods, York UK, Jan 2022



Timeline - limits in food

2002: First dioxin limits: Council Regulation 2375/2001

— amending Commission Regulation 466/2001

2006: Total TEQ added (to include dioxin-like PCBs): Regulation
199/2006 (non-dioxin-like PCBs added later)

—  further amendment to 466/2001
2006: Regulation 1881/2006
—  Consolidation of 466/2001 & 18 existing amendments

. 2008: Regulation 565/2008: limit for fish liver

. 2013: Action levels are defined in Recommendation 2013/711/EU
to serve as early warning tool in order to identify possible
contamination sources

N4
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Commission Regulation (EU) No 1259/2011

revision of the maximum and action levels for
dioxins/furans and dioxin-like PCBs

Use of WHO 2005 toxicity equivalent factors
to (previously WHO-TEF 1998 were used)

maximum levels for non-dioxin-like PCBs
established

In force since 1 January 2012

N4
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Dioxin limits (Regulation EC 1259/2011)

maximum levels for the sum of

dioxins/furans

dioxins/furans and

PCB 28, PCB 52,

Foodstufts (WHO-PCDDJF- | Jioxin-like PCBs | PCB 101, PCB 138,
TEQ) @ (WHO-PCDD/F- | PCB 153 und PCB
) PCB-TEQ) 180 (ICES - 6) @

Meat and meat products (excluding edible offal) of the
following animals "

- bovine animals and sheep

- poultry

- pigs

2.5 pg/g fat ¥
1,75 pa/g fat **
1,0 pg/q fat

4.0 pg/g fat
3.0 pg/g fat
1,25 pg/g fat =¥

40 ng/g fat #
40 ng/g fat #
40 ng/g fat #*

Liver of terrestrial animals referred to in 1{5}, and
derived products thereof

4.5 pg/g fat B9

10,0 pg/g fat =%

40,0 ng/g fat **

Muscle meat of fish and fishery products and products
thereof © % with the exemption of:

- wild caught eel

- wild caught fresh water fish, with the exception of
diadromous fish species caught in fresh water

- fish liver and derived products 3.2 pg/g 6.5 pg/g 75 ngig

5 ; wet weight wet weight wet weight
- marine oils
The maximum level for crustaceans apEIies to muscle
meat from appendages and abdomen . In case of
crabs and crab-like crustaceans (Brachyura and
Anomura) it applies to muscle meat from appendages.
Muslce_ meat l:_)f wild caught fresh v_vater fizh, v_.r'rth the 3.5 pglg 6.5 pglg 125 nglg
exception of diadromous fish sPemes caught in fresh ] f :
water. and producis thereof (25 wet weight wet weight wet weight
Muscle meat of wild caught eel (Anguiia anguilia) and 3.5 pafg 10 pg/g 300 ng/g
products thereof wet weight wet weight wet weight




Dioxin limits (contd.)

& | Fish liver and derived products thereof, with the L 20 palg 200 ng/g

exception of marine oils referred to in point 7 wet weight &2 wet weight 2
7 | Marine oils (fish body oil, fish liver oil and oils of other

marine organisms intended for human consumption) 475 palg /R &y g 1
8 | Raw Milk *® and dairy products ® | including butter fat 2.5 pg/g fat ®¥ 5,5 pg/g fat ¥ 40 ng/g fat &
9 | Hen eggs and egg products © 2.5 pg/g fat ®¥ 5,0 pg/g fat ¥ 40 ng/g fat &
10 | Fat of the following animals:

- bovine animals and sheep 2,5 pg/g tat 4.0 pg/g fat 40 ng/g fat

- poultry 1,75 pg/g fat 3,0 pg/g fat 40 ng/g fat

- pigs 1,0 pg/g fat 1,25 pg/g fat 40 ng/g fat
11 | Mixed animal fats 1,5 pg/g fat 2.5 pg/g fat 40 ng/g fat
12 | Vegetable oils and fats 0,75 pg/g fat 1,25 pg/g fat 40 ng/g fat
13 ; : ) 0.1 pa/g 0.2 pa/g 1,0 ng/g

Foods for infants and for young children wel weight wet welght wel weight

Methods of sampling and performance criteria for method analysis according to the Commission Directive 2002/69/EC. ¥
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Action levels for food

Food

Action level for
dioxins and furans
(WHO-TEQ) (1)

Action level for
dioxin-like PCBs
(WHO-TEQ) (1)

Meat and meat products (excluding edible offal) *) of the following
animals

- bovine animals and sheep,

- pouitry,
- pigs.
Mixed fats

1,75 pglg fat &
1,25 pglg fat ¥
0,75 pg/g fat @

1,00 pg/g fat

1,75 pgl/g fat @
0,75 pg/g fat ¥
0,5 pg/g fat @

0,75 pg/q fat

Muscle meat of farmed fish and farmed fishery products

1,5 pg/g wet weight

2,5 pg/g wet weight

Raw milk ¥ and dairy products ), including butter fat

1,75 pg/g fat &

2,0 pg/g fat @

Hen eggs and egg products e

1,75 pg/g fat ¥

1,75 pg/g fat @

Fruit, vegetables and cereals

0,3 pg/g product

0,1 pg/g product
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o PENR 4a eEsiEEaEES §LML bR RS IS [LRAIAAA L wd R PR w R aw g
i Sum of dioxins and dicxinJike

Dioxins {sum of PCOOVFs): -
Maximum content in WHO- | | moetoom of PCODIFS and DL

: 5 H PCEs): Maximum content in
Products intended for animal feed PCDINF-TEG WHO-PCDDIF-PCB-TEQ '

P P P f relafive to 3 feed with 3 moisture content of 12 %
Feed materials of mt crigin T, 3 |
LI m |tS In EEd s 0.75 ngikg 1.25 ngikg 10 pgig

;;;wpd e oils and their by- 0,75 ngikg 1.5 ngikg 10 pgig

MHon-dioxin-like
PCBs: Maximum
content *

Feed materials of mineral origin 0,75 ngfkg 1.0 ng'kg 10 pgkg

Feed materials of animal origin:

- Animal fat, including milk fat and
epg fat

- Other land animal products
including milk and milk products 0.75 ng'kg 1.25 ng'kg 10 pgkg
and eggs and egg products

- Fish oil 5,0 ngkg 20,0 ngikg 175 pgikg

- Fish, other aquatic animals, and

products derived thereof with the

exception of fish oil, hydrolysed 1,25 ngieg ° 4,0 ngkg * 30 pgig
fish protein containing more than

20 3 fat and crustacea meal |

e e B sorets oot

1,50 ngfkg 2.0 ng'kg 10 pgkg

- Crustacea meal 1,75 ngfkg 4.0 ng'kg 30 pokyg

Feed additives belonging to the

functional groups of binders and

anti-caking agents {including

e A 15 nate -
contamination and substances for

reduction of the contamination of

feed by mycotoxzins)

Feed additives belonging to the

funetional group of compounds of 1.0 ng'kg 1.5 ng'kg 10 pokg
trace elements.
Premixtures 1.0 ng'kg 1.5 ngikg 10 pakg

E:Impm.md feed with the exception 0,75 ngikg 1.5 ngikg 10 pgia

- compound feed for animals
and ﬁﬁ i 1,75 ngfkg 5,5 ng/kg 40 pgikg

- compound feed for fur animals — — —
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Action limits for feed

Dioxins {sum of Sum of dioxin-like PCEs Comments and additional
PCDDVFs): Acticn {sum of DL-FCBs): Action information {e.g. nature of
threshold in WHO- threshold in WHO-PCDDVF- investigations to be
Products intended for animal feed PCDDVF-TEG ' PCB-TEQ ' performed)

relative to a feed with a moisture content of 12 %

Feed materials of plant origin with

the exception of: 0.5 ngllg D nghy 2
- wegetable oils and their by- 0.5 ng'kg 0.5 nkg ”

Feed materials of mineral origin 0.5 ng'kg 0,35 ngikg 2

Feed materials of animal origin:

- Amimal fat, including milk fat and

g 0,75 ngfkg 0,75 ng'kg 2
- Other land animal products

including milk and milk products 0.5 ng'kg 0,35 ngikg 2
and eggs and egg products

- Fish oil 4.0 ng'kg 11,0 ngikg 3
- Fish, other aquatic animals, and

products. derived thereof with the

exception of fish oil, hydrolysed 0,75 ngfkg 2,0 ng'kg 3
fish protein containing more than

20 % fat and crustacea meal

- Fish protein, hydrolysed,

containing more than 20 % fat 1.25 nghg 2 0ngky Cd
- Crustacea meal 1,25 ng'kg 2,0ng'kg 2
Feed additives belonging to the

functional groups of binders and 0.5 ng'kg 0.5 ngikg 2
anti-caking agents

Feed additives belonging to the

functional group of compounds of 0.5 ng'kg 0,25 ngi'kg 2
trace elements

Premixtures 0.5 ng'kg 0,25 ng'kg 2
Compound feed with the

exceplion of 0.5 ng'kg 0.5 ng'kg 2

- compound feed for pet animals
arvd Bish 1.25 ng'kg 2,5 ng'kg 2

- compound feed for fur animals - -
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Enforcement

Analytical criteria are specified in:
Regulation (EU) 2017/644 for food
Regulation (EC) No 152/2009 for feed.

Confirmatory methods provide unequivocal
identification and quantification of PCDD/Fs and
PCBs providing full information on congener basis

Screening methods identify samples with levels of
PCDD/Fs and dioxin-like PCBs exceeding legal limits

N4
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Historic legislation

Commission Recommendation
2004/705/EC on the monitoring of
background levels of dioxins and dioxin-like
PCBs in foodstuffs

Commission Recommendation
2006/88/EC on the reduction of the
presence of dioxins, furans and PCBs in
feedingstuffs and foodstuffs

Commission Decision 2008/352/EC -
imposing special conditions governing guar gum
originating in or consigned from India due to

contamination risks of those products by
- pentachlorophenol and dioxins
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Best limits to use

 Fat-based limit for liver set in 2002
— 6 pg WHO-TEQ/g fat (7 samples!)

« Some indications of problem during FMD outre

« Survey for dioxins in offal published July 2006
— 10/10 venison liver samples > limit
— 9/21 lamb’s liver samples > limit, 2/21 > "action’ level
— all samples assessed as low risk to health (low fat)

« At UK request, Commission changed to whole weight
limits
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Guidance documents

Guidance Document on Measurement Uncertainty for
Laboratories performing PCDD/F and PCB Analysis using

LOD / LOQ Isotope Dilution Mass Spectrometry

C O D E X A L I M E N TA R I U S RECOMMENDED METHODS OF ANALYSIS AND SAMPLING

INTERNATIONAL FOOD STANDARDS CXS 234-1999'
Food and Agricultu ‘Q) World Health

S a m p I I n g @?ﬁ e Unieed Nations \Q W3 Orgamzatlon Adopted in 1999.

E-mail: codex@fao.org - www.codexalimentarius..

Measurement Uncertainty ~ Eurachem ¢) CITAC@®

Teaceabilty in

Guidance Document on Measurement Uncertainty for EURACHEM / CITAC Guide CG 4

Laboratories performing PCDD/F and PCB Analysis using
Isotope Dilution Mass Spectrometry

Quantifying Uncertainty in

. E U R L Analytical Measurement
g E P O P S Third Edition
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Chinese regulations

GB standards: e.g. National Food Safety Standard for
Maximum Levels of Contaminants in Foods (GB 2762-2017)

4.11 Polychlorinated biphenyl
4.11.1 Please refer to Table 11 for polychlorinated biphenyl limits in foods.
Table 11 Polychlorinated biphenyl limits in foods

Limit P*®
Food Category (Name) siip e
Aquatic animal and its products 0.5
2 Polychlorinated biphenyl is calculated by total of PCB28. PCB52. PCB101. PCB118. PCB138. PCB153
and PCB180.

4.11.2 Testing methods: using methods provided in GB 5009.190.
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Incidents involving dioxins
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Figure 2: Relative numbers of incidents by suspected or actual concern (Hazard type):
UK, 2016/17 °

Summary of
incidents - UK

Published by FSA as annual report
until 2017 — now live database

https://www.food.gov.uk/

Heavy metals

(3%) Chemical

Food A
m Stoa%dards Industrial :;l:haer;;trgg; ]__}n
A Agency contaminants

(other) (3%)
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RASFF — The Rapid Alert System
for Food and Feed (EU)

https://ec.europa.eu/food/safety/rasff-food-and-feed-safety-alerts_en

Created in 1979, RASFF enables information about food safety
concerns and non-compliances to be shared efficiently

RASFF/AAC: types of notifications

2500
W 2017
2000 W 2018
M 2019
1500 W 2020

1000

500

alert border rejection information information news non-compliance
for attention for follow-up

N
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RASFF (2)

Product Category

= frults and vegetables

® digtetic foods food supplements and fortified foods
maat and meat products (other than poultry)
cereals and bakery products

fish and products thereof

milk and milk products

feed materials

fats and oils

other food product / mixed

prepared dishes and snacks

poultry meat and poultry meat products
food contact materials

cocoa and cocoa preparations coffes and tea
non-alcsholic beverages

alcoholic beverages

confectionery

o bivalve molluscs and products thereof
compound feeds

neros and spices

soups broths sauces and condiments
Null

food additives and flavourings

nuts nut products and seeds

wine

eggs and egg products

fead additives

hohey and royel jelly

crustaceans and products thereof

ices and desserts

water for human cornsumption (othar)

146
. 118
107
: )
87
75 feed premaxtures
7L 71 g9 ® natural mingral waters
. 59 = cephalopods and products thereof
53 49 47 47 a6 ® pet food
) 41 41 41 34 = animal by-products
31 30 30 " gastropods
: . 21 21 19 33
12 11 10 10
iataas.
) T REeN

]
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AAC notifications per product category

362
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2020 top 10 hazard and product categories on food products originating from non-member countries




Incidents with dioxins and food / feed

Ron Hoogenboom, Wim Traag, Alwyn Fernandes and Martin Rose
European developments following incidents with dioxins and PCBs in the food and feed chain.
Food Control 50 670-683

LTS FT

Incidents with PCDD(Fs and dI-PCBs in the feed and food chain, the sources and an indication of the highest levels reported. Also the discovery and the laboratory involved is

indicated.
Country Year Source Highest levels' (food in pg TEQSg fat,  Discovered by Reference
feed {ingredients) in ng TEQ/kg)
LS 1957 Feed fat, cow hides, chlomphenols Effects, authonties Schmittle et al, 1958, Sanger
et al, 1958, Higgenbotham
et al, 1968, Firestone, 1973
us 1969 Water, chlorophenols Effects Firestone, 1973
Japan 1963 Rice oil; P(B-oil Effects Kuratsune et al,, 1972
Taiwan 1979 Rice oil; PCB-oil Effects Hsu et al,, 1985
Metherdands 1989 Waste incanerators Grass; milk 14 Authorities Liem et al., 1991
LIS 1996 Ball clay, feed, chickens, cat fish Feed 61, cat fish 43 {lw), eggs Authorities Cooper et al. 1995, Haywand
et al., 1999, Ferraro and Byrne,
2000
Cermany 1997 Brazilian ctrus pulp, lime, PVC Pulp 10; milk 49; beef 4.3 Authorities Malisch, 2000, Carvalhaes et al.,
2002, Malisch & Kotz, 2014
Belgium 1999 Feed fat, PCB-oil Feed 2000; eggs 2000; chicken meat  Effects, private Bemard et al, 1999, Van Larebeke
3000; pork etal, 2001, De Bont et al, 2004,
Traag et al,, 2006
Anstria 1999 Kaolinic day Clay 1132 Authorities Jobst & Aldag, 2000
Cermany, Spain 2000 Choline chloride, sawdust, PCP Choline chloride 122, feed 034 Authorities Uerena et al, 2003
Italy 2001-2004 Mozzarella, waste incineration Muozzarella { buffalo) 21, sheep milk 30 Authorities Diletti et al., 2008
Germany 2003 Dried bakery waste, waste wood Bakery waste 12, pork 22 Private Hoogenboom et al., 2004
[taly 2004 Wood shavings, PCP Wood shavings 51, egzs 88 Authorities Diletti et al., 2005, Bambilla et al.,
2005
Metherdands 2004 Potato peels, kaolinic day Peels 44, Milk 20 Private Hoogenboom et al, 2010
Methedands 2006 Feed fat, gelatine, HCI Feed fat 440, feed B, pork 3 Authorities Hoogenboom et al., 2007
Switzerland 2007 Guar gum Guar gum 480 Private Wahl et al., 2008
Chile 2008 Feed, zinc oonde Zinc oxide 17,148; feed 14, pork 37 Authorit ies Kim etal., 2011
Ireland 2008 Dried bakery waste, PCBs in fuel Bakery waste 8500 Pork 600, Beef, Private, authorities Heres et al., 2010, Tlostos et al.,
1000 pig liver 16,000 2012, Marnane, 20512
Methedands, 2010 Organic corn, unknown Corn 2.7; exgs 11 Private, authorities RASFF 2010.0519
Germany
Cermany 2010 Industrial fatty acids, chlorophenols  Feed 1.5; eggs, meat Private Abraham et al, 2011
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Examples - ‘Irish’ incident 2008-9

December 2008 — routine Full dioxin analysis of pork fat
screening of pork fat in Irish shows up to 400 pg/g (limit 1)
Republic finds high levels of

PCBs

» Contamination traced to
recycled biscuit/cake crumb

 PCB-contaminated fuel oil
used for direct product drying

* Distinctive congener profile

« No feed to NI pig farms but Rol
pigs went to to NI processors

* Limited traceability

All pork products from Irish Republic and Northern Ireland
withdrawn from the market
D)



‘Irish’ incident 2008-9 (contd.)

Feed also went to beef & dairy farms on
both sides of border Milk blocked on 2 dairy farms

5-6,000 NI beef cattle
placed under restriction (8
farms)

« Major cull of cattle
* Need to minimise further impact

« Limited positive release

12,000 tonnes of slurry tested
before use/disposal

Land already spread with slurry also
tested

Clear lessons to be learned

* Risks of direct drying
* Need for greater awareness of dioxins

 Importance of testing

N4
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Houtine tests triggered huge recall
g

Total recall | 8 N =5
of pork and ' : P

bacon after §
health scare ¥

— fa am -

All pﬂrk IS i, N p
recalled ="r>s — .-
after toxin

Public given |
assurances
over dioxin

health threat

No cause for
health concerns, | e
says wan:hdug g

Foud safety authurity‘s helpline gets I o
"‘lmpreuedemed' number of calls ---

EL food mlhnﬁwhﬂﬂuwmmerlmhm T
— | e e iy | iy il 3 s g S st 5
T FU i g b sl --u-..-\.*--"-nl_l e i ;""""“"_"'"""‘""':"""'5'“"" = L '. ;

iy e, = iy x
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Examples - lllegal waste disposal

— January 2008 — widespread
_ reports of dioxins in mozzarella

e G Pags last updated at 17:11 GHT, Friday, 26 March 2008

%T ;tiaml;/mr;cfalis taini;:;ah;:mznzarella Ch eese fro m th e a rea a ro u n d
| Naples (Campania — PDO

Africa The Italian government has
Ao recalled from sale the mozzarella
cheese linked to dioxin

APt linke Mozzarella production in action in Ttaly
o 1 contamination. 0 Wateh
Middle East Italy's health ministry said the
South Asia sffected cheese came from 25
UK praducers in the Campania region SEE ALSO
Enpland near Naples, where buffalo mazzarella + How Italy's ‘white gold” turned sour
& Tads 26 Mar 08 | Europe
Northern Ireland Mozzarella production is big
Bisneesian Thaly » EU warns Italy over cheese scare .
Scotland France has now lifted a ban on sales 27 Mar 03 | Europe
wales of Italian buffalo mozzarella, In the UK, officials said there was no SrleE s e s
— immediate risk to consumers e e
Politics The Europesn Commission says it is *satisfied” with [taly's measures,  » Toxin scare hits mozzarella sales

Health 21 Mar 08 | Europe
—— A Cormmissian health spakeswoman, Nina Papadoulaki, sianalled that @, 5o v o mozzarella output
threatened EU embargo would nat be necessary ol hie
Science/Nature

" . .
T The Commission is satisfied with the progress made and continuss its oo oen boc e

intensive contacts with the Italian authoritiss," she said on Friday, P
Entertainment + BBC guide to mozzarella
Fiiointha nes She added that the dioin levels found in the Italian case "are not e R S
SHCRCRE, + EU Health Directarate
Earlier, Italian Foreign Minister Massimo D'Alema said his government  » Italian Health Ministry

Video and Audio

Have rour Say was taking "the steps agresd with the European Union to withdraw oo oo oo s oo
Fagazine from the market products that do not comply with standards " intermet sites.
" . . "
In Pictures The contamination emerged during
TOP EURGPE STORIES
Country Profiles checks last week. Dioxins, which can I I VI I
e cause cancer, were found at higher » Progress in move to save Alitalia
than permitted levels at some » Nato restates backing for Georgia . . .
Related BBC sites mozzarella producers + Hague jails ex-Bosnian army chief
Sport
Wosther The affected cheese is the finest E) | News feeds u I I I
Radio 1 Newsheat traditional variety, made from buffala
CRBC Newsround milk

monitoring programme

Results for some samples found at several times
the limit. Several dozen farms closed as a result

Contamination associated with illegal
disposal of hazardous waste and
- idespread burning of domestic waste
e@j"




Dioxins in guar gum

1. RASFF re. very high dioxin in guar gum (24/7/07)

2. Letter from Commission to MS - all incoming guar to be tested
(1/08/07).

3. Investigations started in Switzerland and India (August/Sept)

Investigations
. Tracking down contaminated guar batches (all MS)
. Ensuring analytical methods available to L.A.s/industry
. Verifying what limits to work to (legal / safety)
. Testing final products (numerous trade withdrawals)
. Incoming guar from all suppliers tested at Border Posts
. Results reported to Commission on regular basis

4. FVO mission to India October 2007
5. Agreed at Standing Committee 5/10/07 to relax test requirements
6. FVO preliminary report to Working Group 23/11/07

/. Final conclusions due December 2007
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Applied research - examples
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Mitten crabs | [T
01,2,34,6,7,8-HpCDD
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2 S Fine Chinese Cantonese Restaurants Thames Aug  Thames Sep Thames Oct Thames Nov Hollands Diep  Vianen
"Hairy Crab Promotion" povemver 1.30, 2001)

Open Daily - Lunch : 11:30 - 14:30, Dinner : 18:00 - 22:00

Invasive species

Originate from China

Cause damage to river bank
Culinary delicacy

Control population by —
- harvesting for consumption? HISTORY

MUSEUM
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Consumption of fish by anglers

BT~ i = GIS - identify polluted waterways

o = Socio-economic study; market research
= Sampling and analysis

= Exposure assessment

= Advice to anglers and consumers

Figure 15: Q16 For all the Types of Fish you have caught then Eaten in the Last 12
Months, do you think the Number of Fish you eat will Increase, Decrease or Stay the
Same?

T T T T T T
0% 10% 20% 30% 40% 50% 60% T0% 80% @0% 100%

[mNo Reply MDecrease O Remain same Bincrease |

B 1168

\' aze
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Dioxin body burden following rapid weight loss:

DISTRIBUTION ELIMINATION
Concentration-Dependent Tissue-Speorfio

|
Liver Burden Hey afbc {ne?balis‘;n |
R e
|
Fecal
bose Burden eucration with first-arde
Q) = Opfih [13(Cyl I rale consient i,

Distribution based on
e Lipophilicity,
e Binding to inducible hepatic CYP1A2 protein

e Dose-dependent
e CONGENER-SPECIFIC!

Liver sequestration regarded as negligible at “background” levels
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Contaminants in recycled waste materials
used in agriculture: implications for food production

Food
Standards
Agency

»

R 0 5
Imperial Col
London

University of

LA

University of East Anglia



www.euchinasafe.eu
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Disclaimer: The content of this presentation does not reflect the official opinion of the European
Commission and/or the Chinese government. Responsibility for the information and views expressed
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