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Risk Assessment of Contaminants 
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European Food Safety Objectives
General Food Law:  EC 178/2002

From the Farm to the Fork
•Integrated Quality Control
•Traceability

EC/178/2002 applies also to feeds
produced for, or fed to
food producing animals



EC 178/2002: 
Feed Safety Requirements

Feed shall not be placed on the market or 
fed to any food producing animals if it is unsafe

Feed shall be deemed to be unsafe if it is considered to
� have an adverse effect on human or animal health
� make the food derived from food producing animals 

unsafe for human consumption

General rules for marketing, ensuring traceability, approval
Of feed producers, guidance for Good Practice: (EC)183/2005

The CONTAM Panel provides independent scientific advice on contaminants in 
the food chain and undesirable substances such as n atural toxicants, mycotoxins
and residues of unauthorised substances not covered  by another Panel. 

Animal Health & Welfare: AHAW

Panel on Biological Hazards: BIOHAZ

Panel on Additives and Products or Substances 
used in Animal Feeds: FEEDAP

Panel on Contaminants in the 
Food Chain (CONTAM



EC 32/2002
Undesirable substances & pesticide residues 

in animal feeds 
•Establishment of safe exposure levels for the individual 
animal, sensitive species, or categories (age/production
groups) 

•Evaluation of the carry-over from feed to foods of animal origin
per animal species – per animal product

•Contribution of residues in animal tissues to total human 
exposure

Addressing all animal species, including companion animals
(animal health aspects), minor species and farmed fish

EC 32/2002
Undesirable substances & pesticide residues 

in animal feeds 
Ions and elements: As, Cd, Pb, Hg, Nitrites

Persistent organic pollutants (POP): dioxins, PCBs, furans

Innate plant toxins (PSM – plant secondary metabolites):
saponines, glucosinolates, alkaloids

(pyrrolizidine and tropane alkaloids), gossypol e.a.

Mycotoxins: AFB1, DON, FB, ZEN, OTA, Ergot  - T2, HT2, Alternaria

Botanical impurities: Datura, Castor oil, Crotolaria, 

Madhuca, Mustard etc.

Objectives: Safe feeds for animals

Safe food for consumers 

Protection of the environment



The Risk Assessment Paradigm

Hazard 
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Hazard 
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Risk Management Risk Communication

Hazard 
Identification

Identification of a risk source capable of causing
adverse effects to animal health

Epidemiological data from animals:
-Often only (old) case reports – clinical intoxications
-Incomplete data for natural toxins – emerging toxins
-“New” plant varieties (00-rape, gossypol-free cotton)
-Emerging crops: oil-producing plants (i.e.Camelina sativa)
-Feed processing / feed technology

Current measures are often based on “common” knowledge
(< 1999) without an updated documentation



Dose-response assessment: 
per animal species – per age category

Oral bioavailability
-Pre-systemic clearance (ruminants)
-Oral bioavailability: PSM = (ABC efflux) transporter substrates
-Interaction with feed ingredients
-Pre-hepatic & hepatic biotransformation: species differences!

Hazard 
Characterisation

Hazard 
Characterisation

Concentrations in feed materials 
vs internal (biologically active) dose:

significant biological variability 

Dose-response assessment: 
Oral bioavailability Hazard 

Characterisation
Hazard 

Characterisation

Concentrations in feed materials vs internal (biologically active) dose

Species differences!

Systemic
circulation

LiverLiver

De-conjugation
Excretion

Pre-systemic
Elimination (biotransformation)

Pre-systemic
elimination in the rumen

EffectEffect



Dose-response assessment: 
per animal species – per age category

Endpoints of toxicity – undesirable effects
-Reduced feed intake – reduced feed conversion
-Reduced weight gain and productivity
-Impairment of fertility and reproduction
-Modulation immune competence
-Organ -specific lesions

Hazard 
Characterisation

Hazard 
Characterisation

Undesirable effects differ from critical endpoints for
consumer’s health (genotoxicity, carcinogenity, developmental

toxicity, allergenic potential)

Non standardized animal diets: 
formulated feeds – concentrates - roughage
-(old) case reports report no concentrations 
-incomplete data for natural toxins (lack of analytical methods)
-Evaluation of the analyte: total As/inorganic As, 

glycosinolated PSM & mycotoxins

Exposure
Assessment
Exposure

Assessment

From concentrations in individual feed materials 
to the concentration in the total diet



Exposure to mixtures of contaminants, air-borne
substances & medication

Exposure
Assessment

Per animal species – per age category 
Identification of critical feed materials and 
ML per (kg) feed material (considering total exposure)

Rating of toxicological effects:
Clinical adverse effects
Impairment of productivity
Impairment of reproduction (trans-generational effects)

Risk-benefit analysis?
Nutritional value vs risk of adverse (anti-nutritional) effects

Risk
Characterisation



Risk
Characterisation

Uncertainty analysis

RA parameter Rating

Exposure Diet composition
ruminants

+++

Diet composition
monogastrics

+

Analytical results Sampling +++

Accuracy +

Toxicological data Quantitative 
Dose response
(NOAEL, LOAEL)

++

Endpoint of 
toxicity

?

Residues in animal-derived products

Hazard 
Characterisation

Hazard 
Characterisation

Exposure
Assessment

Exposure
Assessment

Risk
Characterisation

Hazard 
Identification

Contribution of residues in milk, 
meat & eggs 

to human exposure



Hazard 
Identification

Substances of concern : POPs (incl. dioxins) as an example

•Widely present in the environment and in feed materials
•Accumulating in animal tissues & excreted in dairy milk
•Human health concerns at low exposure rates
•Presence in diverse food commodities (human breast milk)
•Presence as mixtures (TEQ/kg b.w./day)

Concentration of toxicological concern vs margin of exposure 
Genotoxic- developmental – endocrine - reproductive – immunological effects

Emerging concerns

High concentrations in fish!
Concentration in other food commodities declining

Risk-based consumption advice? (see US-EPA)
(two meals of salmon per month)

Exposure
Assessment

Risk – benefit analysis: positive health effects of fatty fish
vs risk additivity for PCBs, toxaphene and dieldrin



Marginal concerns :

Toxic plant metabolites in animal feeds
Mycotoxins in animal feeds

Exposure
Assessment

The contribution of natural toxins in animal feeds to human
exposure in marginal (>> 10%)
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Hazard 
Characterisation

Hazard 
Characterisation

Emerging (non-traditional) toxicological endpoints: 
• delayed neurotoxicity
• developmental toxicity
• trans-generational  effects (endocrine disruptors) 
• immuno-toxicity

Interpretation of mechanistic studies
- omics technologies



•MOE: Margin of exposure – setting priorities
•Defining/ refining RfD,TDI, BMD
•Consumption data vs food production quantity
•Risk-benefit analyses
•Socio-economic impact

The Road to Harmonization: 
EU – Codex alim/JECFA – OIE/WHO

Global assessments

Risk Assessment: 
A non-static process!

Lessons learned after > 30 Feed Opinions

Risk assessment: a multi-disciplinary challenge!

Plant biologists
Nutritionists & feed technologists
Veterinarians
Human and veterinary toxicologists
Epidemiologists 
a.o. specialists per topic

Analytical detection methods become unlimited
(Vanishing zero)

Interpretation of monitoring results (data handling -DATEX) needs specialists



Shortage of conventional feed materials �
(20% of US crops intended to be used for biofuels!)

re-introduction of high-yielding crops (rape seed)

Increasing exposure to natural toxins (mycotoxins)
Changes in agricultural practice, climate changes
Changes in geographic distribution – mould migration?

Feed technology and carry-over deserves attention:
coccidiostats, antimicrobials (antimicrobial resistance)

Lessons learned after > 30 Feed Opinions
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