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 DIOXINS 
 DIOXIN-LIKE PCBS 

 

Dioxins

 2  dioxins  furans

dioxins

(hydrocarbon) 

dioxins



Polychorinated biphenyl (PCBs)

Coplanar PCBs
(dioxin-like PCBs)

Nonplanar PCBs

Dioxins

PCBs

•Transformer fliuds

•Hydraulic fluid

•Glue, adhesive 
products

•Ink, carbon-less 
copy paper

•etc.,

 PCBs 

dioxins  PCBs

: www.environment .gov.au/…/factsheets.html

Incidence of dioxins/PCBs contamination

Chemical Plant explosion in 
Sevoso, Italy

Feed and food contamination in Europe and America

PCB contamination in rice oil in 
Japan and Taiwan



Dioxin–contaminated 
Calcium Hydroxide

PCB contaminated fat

Dried grassBall clay

Wood chip from 
PCP- treated wood

ZnO, CuO

Heat-drying 
process

Citrus pulp pelletsCCCCCCiitttrrrrCCCCCCiitttrrrrCCCCCC

aaaaaasssssss

Carrier mixed with choline
chloride

Processing, 
transportation

ntttaaaaammmmmmmiinnnnnaaaantttaaaaammmmmmmiinnnnnaaaa

Industrial Metal 
Production

Natural 
sources

BBBBBBBBBBBB

CCCCCuuuuOOOOOOOO

dioxins

: www.trwnews.net/isdioxindangerous.htm

Toxic effects of dioxins and dioxin-like PCbsTTTTTTTTooooooooxxxxxxxxxiiicccccc eeeeeeeeffffffffffeeeeeeeeccccccttttsssssss oooooooofffff ddddddddiiiooooooooxxxxxxxxxiiiinnnnnnnTTTTTTTTooooooooxxxxxxxxxiiicccccc eeeeeeeeffffffffffeeeeeeeeccccccttttsssssss oooooooofffff ddddddddiiiooooooooxxxxxxxxxiiiinnnnnnnTTTTTTTTooooooooxxxxxxxxxiiicccccc eeeeeeeeffffffffffeeeeeeeeccccccttttsssssss oooooooofffff ddddddddiiiooooooooxxxxxxxxxiiiinnnnnnnTTTTTTTT iii ffffffffff tttt fffff ddddddddiii iiii
 dioxins  

dioxin-like PCBs 

1.

2.

a) EU
b) USA
c) Codex

:
1.

2. /



• Collection and analysis of scientific data
• Strategic planning
• Law and regulation set up
• Implementation
• Revise and correction

EU - Dioxin control in food and feed

Collection and analysis of scientific data

. . 2000 - Opinion of The Scientific Committee on Food on the:

1. Dioxin contamination in feedingstuffs and their contribution to the 

contaminants of food of animal origin – adopted on 6 November 

2000 

2. Assessment of dietary intake of dioxins and related PCBs by the 

population of EU member states.

3. Risk assessment of dioxins and dioxin-like PCBs in food. 

 2 

A. Adopted on 22 November 2000

B. Adopted on 30 May 2001

EU -Scientific data

Total intake of dioxins > 
Tolerable intake level (14 
pg/kg body wt./week)
90 % of dioxin intake is 
from food animal products

Meat, fish
Animal fat
Eggs
milk

Bioaccumulation of dioxins in 
food chain
Health impacts at very low 
doses of dioxins
Most vulnerable groups 

pregnant and lactating 
women
Infant

International agreements on 
environmental protection

Risk assessment results Other concerning factors

dioxins

 PCBs EU

Communication from the commission to the Council, the European 
Economic and Social Committee. Community Strategy for dioxins, 
furans and polychlorinated biphenyls.  (COM(2001) 593)

Communication from the commission to the Council, the European 
Economic and Social Committee on the implementation of the 
Community Strategy for dioxins, furans and polychlorinated 
Biphenyls (COM(2001) 593).  COM(2004) 240 final 

Communication from the commission to the Council, the European 
Economic and Social Committee on implementation of the Community 
Strategy for dioxins, furans and polychlorinated Biphenyls 
(COM(2001) 593). Second progress report.  COM(2007) 396 final 



Community Strategy for dioxins, furans and 

polychlorinated biphenyls  (COM(2001) 593)
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dioxins

 
dioxins /
  

dioxins /
dioxins  

tolerable daily intake 

Maximal limits =  dioxins, furans

PCBs  
     

Action levels = dioxins, furans, PCBs 

 MLs  

/

Target levels =  dioxins, furans, PCBs 

action levels   EU

Tolerable daily intake

dioxins  EU

3  

Implementation of the Strategy

Setting Maximal limits
MLs in food

Regulation(EC) No 2375/2001 – ML for dioxins + furans

Regulation (EC) No 1881/2006
ML for  dioxins+ furans +dioxin-like PCBs

marine oil dioxins 
PCBs 

 ML  31 
Dec 08

Regulation (EC) No 565/2008 - MLs for (dioxins+ furans +dioxin-like 
PCBs) in fish liver and derived products

2375/2001 1881/2006



2375/2001 1881/2006

Regulation 
565/2008

Fish liver and thereof products 25.0 pg/g wet weight

Implementation of the Strategy

Setting Maximal limits

MLs in feed

Commission Directive 2002/32/EC (ML for undesirable substances 

in feed) – ML for dioxin and furan in citrus pulp

Commission Directive 2003/57/EC– ML for dioxins+ furans in feed 

and certain feed components

Commission Directive 2006/13/EC - ML for (dioxins+ furans + 

dioxin-like PCBs) in feed and certain feed components; ML for 

trace elements, binder, anticaking agent, premixtures

Products Maximal content relative to a feedingstuff
with a moisture content of 12% 

[Sum of PCDD + PCDF expressed in
(WHOPCDD/F-PCB-TEQ)]

Maximal content relative to a feedingstuff
with a moisture content of 12% 

[Sum of dioxins and dioxin-like PCBs 
expressed in WHO-TEFs]

Feed materials of plant origin with the exception of 
vegetable oils and by-products

0.75 ng WHO-PCDD/F-TEQ/kg 1.25 ng WHO-PCDD/F-TEQ/kg

Vegetable oils and their by-products 0.75 ng WHO-PCDD/F-TEQ/kg 1.5 ng WHO-PCDD/F-TEQ/kg

Feed materials of mineral origin 1.0 ng WHO-PCDD/F-TEQ/kg 1.5 ng WHO-PCDD/F-TEQ/kg

Animal fat, including milk fat and egg fat 2.0 ng WHO-PCDD/F-TEQ/kg 3.0 ng WHO-PCDD/F-TEQ/kg

Other land animal products including milk and milk 
products and eggs and egg products

0.75 ng WHO-PCDD/F-TEQ/kg 1.25 ng WHO-PCDD/F-TEQ/kg

Fish oil 6.0  ng WHO-PCDD/F-TEQ/kg 24.0 ng WHO-PCDD/F-TEQ/kg

Fish, other aquatic animals, their products and by-
products with the exception of fish oil and fish 
protein hydrolysates containing more than 20 % fat

1.25 ng WHO-PCDD/F-TEQ/kg 4.25 ng WHO-PCDD/F-TEQ/kg

Fish protein hydrolysates containing more than 20 % 
fat

2.25 ng WHO-PCDD/F-TEQ/kg 11.0ng WHO-PCDD/F-TEQ/kg

Additives belonging to the functional group of 
compounds of binders and anti-caking agent

0.75ng WHO-PCDD/F-TEQ/kg 1.5 ng WHO-PCDD/F-TEQ/kg

Additive belonging to the functional group of 
compounds of trace elements

1.0 ng WHO-PCDD/F-TEQ/kg 1.5 ng WHO-PCDD/F-TEQ/kg

Premixtures 1.0 ng WHO-PCDD/F-TEQ/kg 1.5 ng WHO-PCDD/F-TEQ/kg

Compound feedingstuffs, with the exception of 
feedingstuffs for fur animals, pet foods and 
feedingstuffs for fish

0.75ng WHO-PCDD/F-TEQ/kg 1.5 ng WHO-PCDD/F-TEQ/kg

Feed for fish.
Pet foods

2.25 ng WHO-PCDD/F-TEQ/kg 7.0 ng WHO-PCDD/F-TEQ/kg

Commission Directive 2006/13/EC –MLs in feedingstuffs

Implementation of the strategy

Setting Action levels
Recommendation 2002/201/EC  on  the reduction of the presence of dioxins, 
furans and PCBs in feedingstuffs and foodstuffs

Setting Action levels for dioxins and furans in feedingstuffs and foodstuffs

 Recommendation 2006/88/EC 

replaced Recommendation 2002/201/EC 

setting action levels for dioxins and furans and for dioxin-like PCB in foodstuffs

Transfer the action levels in feedingstuffs to Directive 2006/13/EC

Directive 2006/13/EC 

 action levles  dioxins + furans   dioxin-like 
PCBs  Directive 
2002/32/EC (undesirable substances in feed)

 source-directed measure



Recommendation 2006/88/EC - Action levels of dioxins, furans, PCBs
Recommendation 2006/88/EC on the reduction of the presence of 

dioxins, furans and PCBs in feedingstuffs and foodstuffs

 action levels action levels  
dioxins + furans  dioxin-like PCBs 

 
Dioxins

Dioxin-like PCBs

Non-dioxin-like PCBs ( )
 > ML (Reg 1881/2006) 

1.

2.

3. non-dioxin-like PCBs

Recommendation 2006/88/EC

 background levels 3 /

 background level  action level 

 

Products intended for animal feed

Dioxins (PCDD+PCDF) 

Action threshold relative to a feedingstuff with a 

moisture content of 12%

Dioxin-like PCBs

Action threshold relative to a feedingstuff with 

a moisture content of 12%

Comments and additional information (e.g. 

nature of investigations to be performed)

(a) Feed materials of plant origin with 

the exception of vegetable oils and 

their by products

0,5 ng WHO-PCDD/F-TEQ/kg 0,35 ng WHO-PCB-TEQ/kg Identification of source of contamination. Once 

source is identified, take appropriate 

measures, where possible, to reduce or 

eliminate source of contamination.

(b) Vegetable oils and their byproducts 0,5 ng WHO-PCDD/F-TEQ/kg 0,5 ng WHO-PCB-TEQ/kg Identification of source of contamination. Once 

source is identified, take appropriate 

measures, where possible, to reduce or 

eliminate source of contamination.

Feed materials of mineral

origin

0,5 ng WHO-PCDD/F-TEQ/kg 0,35 ng WHO-PCB-TEQ/kg Identification of source of contamination. Once 

source is identified, take appropriate 

measures, where possible, to reduce or 

eliminate source of contamination.

(d) Animal fat, including milk fat

and egg fat

1,0 ng WHO-PCDD/F-TEQ/kg 0,75 ng WHO-PCB-TEQ/kg Identification of source of contamination. Once 

source is identified, take appropriate 

measures, where possible, to reduce or 

eliminate source of contamination.

(e) Other land animal products

including milk and milk

products and eggs and egg

products

0,5 ng WHO-PCDD/F-TEQ/kg 0,35 ng WHO-PCB-TEQ/kg Identification of source of contamination. Once 

source is identified, take appropriate 

measures, where possible, to reduce or 

eliminate source of contamination.

(f) Fish oil 5,0 ng WHO-PCDD/F-TEQ/kg 14,0 ng WHO-PCB-TEQ/kg In many cases it might not be

necessary to perform an investigation into the 

source of contamination as the background 

level in some areas is close to or above the 

action level. However, in cases where the 

action level is exceeded all information, such 

as sampling period, geographical origin, fish 

species etc., should be recorded with a view 

to future measures to manage the presence 

of dioxins and dioxin-like compounds in these 

materials for animal nutrition.

Commission Directive 2006/13/EC – action levels in feedingstuffs



Target levels

 

31  2008

Implementation of the strategy
Commission Recommendation 2006/794/EC on the monitoring of 

background levels of dioxins, dioxin-like PCBs and non dioxin-like 

PCBs in foodstuffs

 dioxins, dioxin-like PCBs and non dioxin-like PCBs 

 –

 
2007 – 31 Dec 2008  EC 

 2

EU

 dioxins



•Leader in research and investigation:  
• source of contamination, toxicological studies, 

analytic methods, risk assessment of dioxins, etc. 

•Emphasize on environmental protection

USA – Dioxin Control 

EPA- Risk assessment of dioxins

1984 - “ TCDD is probably carcinogenic to human”
1990 - Reassessment
1994 - Health risk assessment document for 

2,3,7,8-TCDD and related compounds, 
vol. I, II and III

2003-2004 - Reviewed by National Academy of 
Science

2006 - NAS-Review Draft Dioxin Reassessment
2008-2009 - Correction of Dioxin Reassessment

sssssssssssmmmmmmmmmeeeeeessssssssmmmmmmmmmeeeeeessssssseeeeeeesssssssssseeeeeeesssssssssss

Control of dioxins in food

FDA

USDA- FSIS

 ( :     )

 
 (source-directed measures)

 

Source-directed measure - examples

High levels of dioxins in fish, 
poultry meat and eggs (10 folds 
higher than background levels)

Ball clay (used as anticaking
agent in feed) found 

contaminated with dioxins

Ball clay were from mines in 
Missisippi, Kentucky

Actions
- Guidance documents
- Investigation in related product

High levels of dioxins in feed

ZnO (mineral supplement in 
feed) was found contaminated 

with dioxins

ZnO is a by-product from 
industrial metal production

Actions
- Guidance documents
- Investigation in related product

Ball Clay
(1997)

Zinc oxide (ZnO)
(2002-2003)



Dioxins and dioxin-like compounds in the food 
supply: Strategies to decrease exposure

A document developed by the Institute of Medicine of National 
Academies (2003)
3 pathways leading to exposure to dioxins through food 
supply

If the 3 pathways are intervened, the dietary exposure of 
dioxins in human will decrease.

Dietary 
exposure 
of dioxins 
in human

Animal 
production 

system

Human 
foods

Food 
consumption 

pattern

US – Regulation of PCBs in food and feed

Code of Federal Regulation. Title 21. volume 2, CITE: 
21CFR109.30 (Revised as of April 1, 2008) Part 109: 
Unavoidable contaminants in food and human consumption and 
food –packaging materials. Section 109.30 Temporary 
tolerances for Polychlorinated biphenyls(PCBs).

Code of Federal Regulation. Title 21, Volume 6, CITE: 21CFR 
509. (revised as of April 1, 2008)  Part 509: Unavoidable 
contaminants in animal food and food packaging materials.

No tolerance levels for dioxins are set

Products Tolerance level  (ppm)

milk 1.5 (fat basis)       (3)

Manufactured dairy products 1.5 (fat basis)

Poultry 3 (fat basis)     (2)

eggs 0.3  (3)

finished animal feed for food-producing animals (except the following 

finished animal feeds: feed concentrates, feed supplements and feed premixes)

0.2

animal feed components of animal origin, including fishmeal and other by-

products of marine origin and in finished animal feed concentrates, 

supplements, and premixes intended for food producing animals

2

fish and shellfish (edible portion). The edible portion of fish excludes head, 

scales,   viscera, and inedible bones

2   (4)

Infant and junior foods 0.2

paper food- packaging material intended for or used with human food, 

finished animal  feed and any components intended for animal feeds.  (The 

tolerance shall not apply to paper food-packaging material separated from the 

food therein by a functional barrier which is impermeable to migration of 

PCBs.)

10

Temporary Tolerances for Polychlorinated biphenyls (PCBs) 
    USFDA

• Operating at internation level
• Establish rules and guideline for international uses

WHO – Dioxin control 



WHO – Operating at international level

 > 70 

dioxins 
-EU

Background exposure

Stockholm Convention

 dioxins 

Global Environmental Monitoring system; 
Food contamination and assessment 
programme (GEMS/Food)

Join with United Nation 
Environmental Programme (UNEP)

WHO - Establish rules and guideline for 
international uses

WHO-Toxic equivalent factors; WHO- Toxic 
equivalent

Toxic equivalent factors (TEF)  - expresses the toxicity 
of dioxins, furans and PCBs in terms of the most toxic 
form of dioxin, 2,3,7,8-TCDD
Toxic Equivalent (TEQ)- a single number expressing the 
toxicity of a mixture of dioxins and dioxin-like 
compounds 

Compound WHO 1998 TEF WHO 2005 TEF

Chlorinated dibenzo-p-dioxins

2,3,7,8-TCDD

1,2,3,7,8-PeCDD

1,2,3,4,7,8-HxCDD

1,2,3,6,7,8-HxCDD

1,2,3,7,8,9-HxCDD

1,2,3,4,6,7,8-HpCDD

OCDD

1

1

0.1

0.1

0.1

0.01

0.0001

1

1

0.1

0.1

0.1

0.01

0.0003

Chlorinated dibenzofurans

2,3,7,8-TCDF

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDF

2,3,4,6,7,8-HxCDF

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8,9-HpCDF

OCDD

1

0.05

0.5

0.1

0.1

0.1

0.1

0.01

0.01

0.0001

1

0.03

0.3

0.1

0.1

0.1

0.1

0.01

0.01

0.0003

Non-ortho-substituted PCBs

3,3´,4,4´-tetraCB (PCB 77)

3,4,4´,5-tetraCB (PCB 81)

3,3´,4,4´,5-pentaCB (PCB 126)

3,3´,4,4´,5,5´-hexaCB (PCB 169)

0.0001

0.0001

0.1

0.01

0.0001

0.0003

0.1

0.03

Mono-ortho-substituted PCBs

2,3,3´,4,4´-pentaCB (PCB 105)

2,3,4,4´,5-pentaCB (PCB 114)

2,3´,4,4´,5-pentaCB (PCB 118)

2´,3,4,4´,5-pentaCB (PCB 123)

2,3,3´4,4´,5-hexaCB (PCB 156)

2,3,3´4,4´,5-hexaCB (PCB 157)

2,3,4,4´,5,5-hexaCB (PCB 167)

2,3,3´,4,4´,5,5´-heptaCB (PCB 189)

0.0001

0.0005

0.0001

0.0001

0.0005

0.0005

0.00001

0.0001

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

WHO - Establish rules and guideline for 
international uses

JECFA –Dioxin Risk Assessment -2001

Provisional Tolerable intake
< 70   pg (WHO-TEQ)/kg body wt/month

 ML dioxins 



WHO - Establish rules and guideline for 
international uses

CODEX – Code of Practice for the Prevention and 
Reduction of Dioxins and Dioxin-like PCB 
Contamination on Food and Feed 
(CAC/RCP 62-2006)

GAP, GMP, GLP

Good Storage Practice

Good Animal Feeding Practice

 dioxins 

 

Dioxin–contaminated 
Calcium Hydroxide

PCB contaminated fat

Dried grassBall clay

Wood chip from 
PCP- treated wood

ZnO, CuO

Heat-drying 
process

Citrus pulp pelletsCCCCCCiitttrrrrCCCCCCiitttrrrrCCCCCC

aaaaaasssssss

Carrier mixed with choline
chloride

Processing, 
transportation

ntttaaaaammmmmmmiinnnnnaaaantttaaaaammmmmmmiinnnnnaaaa

Industrial Metal 
Production

Natural 
sources

BBBBBBBBBBBB

CCCCCuuuuOOOOOOOO

/

Good Practice

 ML 
/



CAC/RCP 62-2006 WHO - Establish rules and guideline for 
international uses

CODEX – Code of Practice for Source-directed 
Measure to Reduce Contamination of Foods with 
Chemical (CAC/RCP 49-2001)

 
Dioxins/PCBs

1.

2.

3.

/

 dioxins/PCBs 
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