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Environmental and agricultural issues
•

Environmental multi-parameter monitoring allows effective pre-harvest
intervention reducing mycotoxins in cereals at the local/regional stage.

•

Post-harvest mycotoxin management must consider effective fungal
growth monitoring and intervention during storage.

•

Mycotoxin reduction strategies must consider environmental effects at the
cellular level ( gene expression) as well as at farm scale
( condensation in elevators due to temperature drop).

•

Mycotoxins and their metabolites can leach into the environment
( sewage and drainage water) at levels comparable to pesticide
residues. Currently the ecological impact remains unknown.

•

The effective translation of knowledge transfer from research into useful
agricultural practices for farmers is a priority to minimise economic losses.
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Prevention and control of mycotoxins:
pre-and postharvest interventions
•

Breeding strategies have shown promise with DNA markers and specific
proteins associated with Fusarium and Aspergillus resistance.

•

Processing technologies have been studied for their impact on mycotoxins and
mycotoxin mixtures. However, there are side effects of processing from other
contaminants, such as acrylamide.

•

Enzymatic detoxification strategy is being implemented but only for a very
limited situation. Encouraging, but more generic approaches may be needed.

•

The effects of weather on contamination with different mycotoxins is different,
even on the same crop. Thus, different modelling parameters may be needed.

•

In silage feed systems, co-occurence of different mycotoxins are impacted by
farm management practices.

•

Fungi produce metabolites other than the well-recognised mycotoxins. These
may have an impact on the toxicity associated with each fungus or may result
in beneficial compounds.
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Tackling human and animal health risks

•

There is a need of urinary mycotoxin biomarkers for application in
epidemiological studies in both developing and developed countries.

•

The complexity of mycotoxin interaction needs more attention.

•

In vitro studies do not always predict in vivo data.

•

Oral route is not the only way of mycotoxin exposure.

•

Dietary exposure to DON-3-glucoside seems not a health issue.

•

A novel, previously undetected type A trichothecene was found to be
produced by Fusarium graminearum.

•

Integrated in silico/in vitro approaches are useful to predict toxicity.

•

A wide array of effects

• Mycotoxins in our diets and the diets of other creatures can have a wide array
of effects and significant impacts on the health and wellbeing of all, requiring
a systematic approach to enhance research collaboration and
communication.
• DON and T-2 toxin can induce modifications in food intake behaviour in
animals in a negative manner. This toxicity effect should be further evaluated
on numerous individuals with anorexia.
• Young African children are frequently exposed to aflatoxins, fumonisins and
DON and this plays a role in child stunting from either one toxin or a
combination of toxins.
• DON in the diet of carp did not impact growth but did cause acute and chronic
effects on liver histology and metabolism and an impaired immune response.
• Mealworms grown on DON-contaminated flour had no effect on larvae growth
or survival. DON was present in the faeces, however, no metabolites of DON
were detected in larvae or faeces.
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Mycotoxins and EFSA risk assessments:
safer food and feed
•

Given that most major crops are used for feed and food, there is a need to
address the human AND animal health risks in a comprehensive way!

•

There is a need to assess accurately and reliably the risks for animal and
public health, taking into account all available scientific evidence to enable an
effective and accurate prioritisation!

•

There is a need to ensure a reliable collection of representative occurrence
data to accurately assess animal and human exposure, and identify reliably
trends and changes in exposure.

•

Tools to mitigate animal and human health risks need to be further elaborated
(such as mycotoxin detoxifying agents).

•

To face the challenge of feeding the growing world population with nutritious
and safe food, it is important to avoid waste and pursue a sustainable use of
resources. This requires the further development of safe decontamination
procedures.
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Update on sampling and analysis

•

SAMPLING: Theoretical simplicity – Practical ambiguity

– Slurry mixing: a way to go?
– Need for more practical ways
•

ANALYSIS: Theoretical complexity – Practical simplicity

– LC-MS: multi-toxin analysis
– Smartphone apps for low-cost detection
– Non-destructive direct analysis

WMJ special issue on rapid methods

•

Rapid methods in various arrangements pose a good option for
high-throughput screening analysis of mycotoxins (and
potentially for structurally related (masked) forms) in food/feed.

•

Efficiency, accuracy, repeatability, non-destructive advantages,…
of several rapid analytical techniques have been significantly
improved in the last decade.

•

Food security remains a major challenge in developing countries. Here, ‘use
in field conditions’ methods can offer concrete solutions to the mycotoxins
side.

•

Future directions imply the progressive development of so-called
‘co-regulation’ models involving both the agrifood industry for monitoring
decisions and government agencies for regulatory purposes.

The power of metabolomics

•

Metabolomics studies reveal that DON has a great influence on the wheat
metabolome (e.g., carbohydrate metabolism and tricarboxylic acid cycle
affected) => impact on FHB disease.

•

Fundamental research on plant-pathogen interaction is needed to understand
the effects of virulence factors = basis for improved resistance breeding.

•

Metabolomics as a tool for authentication of barley varieties.

•

High resolution techniques (LC-HR-MS) have become
THE tool for the untargeted screening of unknown metabolites.

•

Untargeted profiling by LC-HR-MS subsequent to C12/C13 in vivo labelling
has led to the assignment of numerous glucose and glutathione-derived
conjugation products of trichothecenes.
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The top five answers…..
1.

Changing weather conditions (climate change) require adaptions in crop
management, land use and agricultural practices to manage the risk of
mycotoxins in major staple crops.

2.

Effective pre- and post-harvest management systems are key in
reducing mycotoxins and crop loss. Such schemes require an integrated
approach taking into account observations at the cellular/molecular level
as well as on countryside scale

The top five answers…..
3.

Regulations should not aim to restrict access to feed and food but should
be an incentive to introduce the necessary changes in crop
management, land use and agricultural practices to manage the risk of
mycotoxins in major staple crops worldwide.

4.

Rapid high throughput screening of mycotoxins at critical control points
on-site is now feasible and attractive but account shall be taken of
adequate SAMPLING!

The top five answers…..

5.

MS-based metabolomics enables to recognise changes in the plant
metabolome after treatment with trichothecenes = important to
understand plant-pathogen interactions in a functional genomics
context as a basis for improved resistance breeding.

…. in agreement with the
World Mycotoxin Rock
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