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Feed & foodFeed & food



Rating health risks from foodRating health risks from food

Kuiper-Goodman, 2006
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MycotoxinsMycotoxins

 Secondary metabolites, produced by fungi, 
mainly in field

Aspergillus PenicilliumFusarium



Mycotoxin producing fungiMycotoxin producing fungi

 Weak parasite 

 Very susceptible to ecological conditions

 Opt conditions differ for growth & tox

 Mycotoxins production elicited by stress



z
F. avenaceum
F. poae
F. sporotrichioides
F. culmorum

F. culmorum
F. graminearum
F. avenaceum
F. poae

F. graminearum
F. culmorum
F. avenaceum
F. cerealis

Nivalenol
T-2 + derivatives
Diacetoxyscirpenol

Moniliformin
Beauvericin
Enniatins

Deoxynivalenol (DON)
3-AcDON 
15-AcDON
Nivalenol
Zearalenone
Zearalenols
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Temp 25° 30° 35°
0.98 0.96 0.78 aw

Fungi Fungi ‐‐ ecology & geographic distribution

F. graminearum F. verticillioides A. flavus

DON FB AF
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Fungi Fungi ‐‐ ecology & geographic distribution

A. carbonarius and OTA 
in grapes



MycotoxinsMycotoxins around the worldaround the world

http://www.mycotoxins.info/myco_info/field_myocc.html

Climate

key factor for mycotoxins



Maize, wheatZearalenone
MaizeAflatoxins 

Wheat, barley, maizeTrichothecenes
Grapes, wheatOchratoxin A

MaizeFumonisins
Commodities affectedToxins

Mycotoxins in Mycotoxins in EuropeEurope



Crop products

FOOD

FEED

MycotoxinsMycotoxins in the food chainin the food chain



Human exposure Human exposure ‐‐ Feed habitsFeed habits

Kellogs

sugar
seeds, nuts

meat
eggs, fish

fruits, vegetables

milk
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roots, tubers
other

cereals

Industrialised countries Emerging economies



PMTDI = Provisional Maximum Tolerable Daily Intake

White = whitin PMTDI  

Black = above PMTDI

Human exposure Human exposure –– contamination levelcontamination level

Marasas et al., 2008

Fumonisin B Maize



Weekly intake /kg body weight

Human exposure Human exposure –– OTA intakeOTA intake

Battilani & Silva, 2010
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2  MAIN  LINES have  been  tracked  to 
manage mycotoxin problems

 definition of legal limits

 development  of  guidelines  for  crop 
management

MycotoxinsMycotoxins managementmanagement



EU LegislationEU Legislation

 Reg. 100/2003   AF feed

 Reg. 1881/2006 All contaminants

 Reg. 1126/2007  Fusaria toxins

 Reg. 165/2010    Aflatoxins 

 Reg. 401/2006   Sampling

 Racc. 506/2006 Other tox Feed
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GuidelinesGuidelines –– GAP & GMPGAP & GMP

Cropping system Harvest

Storage

Processing



Climate change scenario Climate change scenario ‐‐ TT

More drought eventsMore drought events



Climate change scenario Climate change scenario ‐‐ RR

More extreme rainfallMore extreme rainfall





Effect of climate changeEffect of climate change

 Modification of the biogeographic scenarios 
of crop cultivation 

 Variation in geographic distribution of fungal 
species

 Increase of plant and fungi stress

 Increase of contamination at harvest 

Old problems, new challanges
Miller, 2008



1960
2 people

2005            
>4 people

People feed/hectare

2030
>5 people

1950
2,5 billion

2005
6,5 billion

2030
> 8 billion

World population

Source: FAO

The challenge The challenge –– world people feedworld people feed



 Hot and dry summerAI < 0

AI > 500

Italy 2003 Italy 2003 –– unusual situationunusual situation

2003



High public attentionHigh public attention

Milk and cheese contaminated by AFM1 - a 
carcinogenic substance

Tons of milk unusable 

Contamination is caused by corn, due to high temperature and drought

Polenta at risk of contamination



Why  Why  AFsAFs problems in 2003 ???problems in 2003 ???

 Unpredictable situation (aridity)

 Difficult to prompty act on the first 
steps of the food chain

 Consumers protected

 Farmers struck



Italy 2003 Italy 2003 –– reactionreaction

AFLARID (National Project)
Over‐all objective: To decrease the amount of aflatoxins in milk and derived 
products with the aid of a Decision Support System for the management of 
the maize‐milk‐cheese chain

Dynamic of aflatoxins carry over

 Prediction of maize contamination at harvest



WINEWINE--OCHRA RISKOCHRA RISK
(EU Project R&D;  www.ochra-wine.com)

Over-all objective: Assessment of risk of ochratoxin A (OTA) 
in grapes and wine in Europe and protection of consumers’
health by decreasing the amount of toxins with the aid of 
integrated management of production and processing

EU PROJECTSEU PROJECTS

MYCOGLOBEMYCOGLOBE
(EU Project, SSA; http://mycoglobe.ispa.cnr.it/)

Over-all objective: Implement the outcome of a wide range of 
European research projects in the area of mycotoxins and 
toxigeninc fungi by the participation and co-operation with 
countries all over the world



 Draw future scenario

 Develop and apply validated predictive models

 Involve all the actors of the food chain

Learn from the pastLearn from the past

 Take advantage of their feedbacks

 Build their trust



 Predict biogeographic distribution of crops

 Predict mycotoxin contamination at harvest

 Map new risks scenarios

Plan for the futurePlan for the future

Key words: 

knowledge, prediction, involvement,  
worldwide vision, dissemination



Novel, multidisciplinary and integrated 
strategies to reduce mycotoxin 

contamination in the food and feed chain 
worldwide

www.mycored.com

Overall objectives:
 to develop novel solution driven methodologies and handling 
procedures to reduce both pre- and post-harvest contamination in 
selected feed and food chains
 to generate and disseminate information and education strategies 
to reduce mycotoxin risks at a global level



Budget 7310 M Euros
Partners 25
Countries 17
Starting date May 2009
Duration 48 months

The Consortium

Project participants

Associated Participants

EMAN

MPU

NMASNLMS

ISM
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WP9: General management

WP10: Demonstration

WP3 – Modelling and development of 
Decision Support Systems

Key crops: small grain, maize, grapes, nuts



Modelling, predicting and mapping the emergence 
of aflatoxins in cereals in the EU due to climate 

change

MODMAP
Overall objectives:
Develop predictive models for A. flavus and A. parasiticus and 
AFs production in maize, wheat and rice
Identify data on climate change and generate climate change 
scenarios
Draw maps describing scenarios of fungal and AFs
contamination in the selected crops in EU




