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General Info

 Grant Agreement n. 678781

Total value: 6,431 M Euro

European Commission funding: 5M Euro

China MOST Funding : about 540 K Euro

Starting date: April 1, 2016

Final date: March 31, 2020

 Horizon 2020 programme, Societal challenge 2 "Food security, sustainable agriculture 
and forestry, marine, maritime and inland water research and the bioeconomy

challenge" - topic “ Biological contamination of crops and the food chain”.
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ICT SOLUTION for CHAIN MANAGEMENT
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Crops and mycotoxins focus

Maize
AFLA, DON, ZEA, FUM

Barley
DON, ZEA, OTA, T-2, HT-2

Wheat
DON, ZEA, OTA, T-2, HT-2

Dried fruits
AFLA

Grapes
OTA
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PRE-HARVEST POST-HARVEST

The project on food chain

WP2 - Toxigenic fungi monitoring

WP6 - Remediation

WP4 - Prevention

WP7 - ICT-Solution for chain management

WP3 - Mycotoxin monitoring

WP5 - Intervention strategies



FIELD DISTRIBUTIONSTORAGE PROCESSING CONSUMPTION

PRE-HARVEST POST-HARVEST

The project on food chain

WP2 - Toxigenic fungi monitoring



Development of LAMP assays specific for 
FUM in Aspergilli and for Type A & Type B 
trichothecenes in Fusarium spp.

Whole genome sequencing of 13 Aspergillus
isolates and 40 Fusarium species and Fusarium
species FHB  geographycal distribution  

Identification of gene clusters involved in 
specialized metabolism: fum and ota in 
Aspergillus species, fum, enn and bea in 
Fusarium species

WP2 – TOXIGENIC FUNGI MONITORING





FUNGI MONITORINGWP2 – TOXIGENIC : 
Geographic risk maps

https://emdelponte.github.io/FGSC/

Global Fusarium database

https://emdelponte.github.io/FGSC/


FIELD DISTRIBUTIONSTORAGE PROCESSING CONSUMPTION

PRE-HARVEST POST-HARVEST

The project on food chain

WP3 - Mycotoxin monitoring



WP3 – MYCOTOXIN MONITORING

Development of a LC-MS/MS multi-mycotoxin
method for contamination in dust and medical 
erbs

The “3 Myco” multiplex dipstick test prototype 
for rapid detection of DON/ZEA/FUM was 
developed 

Prototype aptamer based multipex strip test for
the determination of aflatoxins and fumonisins
in maize

Development of assays for AFB1 and OTA analysis 
in wheat and dried fig by using a new biosensor 
platform and biochips (Electrochemical
biosensor )

 Selection of antibody-tracer combinations



FIELD DISTRIBUTIONSTORAGE PROCESSING CONSUMPTION

PRE-HARVEST POST-HARVEST

The project on food chain

WP4 - Prevention



AFLA-AFRICA 
Aflatoxin reduction from 98% to 100% in 
maize treated with Aflasafe GH01 in Ghana

AFLA-CHINA 
Optimisation of fermentation conditions and 
formulation for the production of the 
atoxigenic strain A. flavus AF051

AFLA-EU 
Identification of 7 A. flavus strains (among 
600 strains) lacking all genes of the 
aflatoxin cluster from Romania and 
Serbia, as BCA candidates  

WP4 – PREVENTION IN THE FIELD

Biocontrol of Aspergillus flavus to prevent aflatoxin contamination in maize



Identified 49 maize lines resistant to 
Fusarium Ear Rot (33 lines highly 

resistant to F. verticillioides, 11 lines to F. 

graminearum and 5 to both species) and 

molecular markers (8 QTL and 3 genes) 
linked to resistance, in Italy

Identification of  agronomic interventions 

and biocontrol agents in cereals residues 

against FHB (70-96%) 

Selected 2 durum wheat lines (SY 
516090 and SY 516006) FHB tolerant, in 

Italy

Identified 6 loci associated with type II 
(percentage of infected spikes) and 6 loci 
associated with type III (deoxynivalenol
content) resistance in wheat, in China

WP4 – PREVENTION IN THE FIELD

Breeding & BCA

Deoxynivalenol content (ppm) as type III resistance



FIELD DISTRIBUTIONSTORAGE PROCESSING CONSUMPTION

PRE-HARVEST POST-HARVEST

The project on food chain

WP5 - Intervention strategies



WP5 – INTERVENTION STRATEGIES

88% reduction of FHB symptoms after 
treatment with the Syngenta novel compound 
at flowering, in Italy

87% of DON reduction with Phenamacril
fungicide, in China

Reduction of disease severity and DON content 
up to 100% by Clonostachys rosea
suspensions application  

Reduction of FHB infection and DON content of 
50% by Trichoderma atrobrunneum ITEM 
908  application

Bacillus velezensis RC218 and Streptomyces
sp. RC 87B inoculation on durum wheat heads: 
reduction of 50% of DON

FHB index: (incidence x severity /100) 

Fungicide and biocontrol agents application 

for Fusarium head blight control 



FIELD DISTRIBUTIONSTORAGE PROCESSING CONSUMPTION

PRE-HARVEST POST-HARVEST

The project on food chain

WP6 - Remediation



The combination of mechanical 
and optical cleaning technologies 
at industrial-scale level (3-17 
tons) allowed:

• a total aflatoxins reduction 
of 60-90% in maize

• an overall reduction of 
Fusarium toxins in maize of up 
to 55% for DON, up to 
100% for ZEA, and up to 
65% for FBs

WP6 – REMEDIATION

Industrial-scale cleaning equipment for mycotoxin reduction

1. Grain Plus

(size separator + 

aspirator)

2. Concentrator MTCB

(density separator)

3. SORTEX® A (optical sorting)



OTA reduction from 41 to 62% during 
wine processing by a strain of the yeast
Metschnikowia pulcherrima and three
strains of Lactobacillus plantarum

DON degradation of 100% in wheat 
grains contaminated with DON by the 
bacterial strain S3-4 isolated from soil

AFB1 degradation of 80-100% by 
mushroom  (e.g. Pleurotus eryngii)

Mycotoxin degradation  by laccase:  
100% of AFM1 and ZEN, 73% of AFB1, 
40% of FUM and T-2 toxin 

WP6 – REMEDIATION



Distillers’ yeasts

Mycotoxin degrading 
distiller’s yeasts

Laccase gene 
cloning

Contaminated 
batches

DGGS used as feed 
ingredient and fertilizer 



WP6 – REMEDIATION

In vitro and in vivo assessment of the multi-

mycotoxin adsorption efficacy of FEED ADDITIVES

Additive Assay
Mycotoxin reductions (%)

AFB1 ZEA OTA FB1

YCW based 
product

In vitro Little 86 65 66

Rats None 75 49 42

Pigs None 59 None 73

Bio-
organoclay

In vitro 99 99 85 82

Rats 94 65 54 40

Pigs 88 44 39 32

IN 

VITRO

IN 

VIVO



FIELD DISTRIBUTIONSTORAGE PROCESSING CONSUMPTION

PRE-HARVEST POST-HARVEST

The project on food chain

WP7 - ICT-Solution for chain management



WP7 – ICT SOLUTIONS AND CHAIN MANAGEMENT

Generation of the MycoKey App

to generate a direct and effective 
dialogue between researchers 
and growers 

to assist different stakeholders to 
mitigate the mycotoxin risks 
along the agro-foodchain



MycoKey APP

European corn borer

1: Disease
2: Insect damage 
3: Weeds
4: Nest
5: Sample [soil, leaf, etc.]

6: Stunted growth
7: Hotspot 
8: Deficiency
9: Obstacle [rock]



Expected levels of mycotoxins are 

color in field and gauge

MycoKey APP



Drone acquired by WUR

Monitoring real fields by multispectral satellite / 

drone images



Political relevance
MycoKey will favour opportunities to strenghten existing communities

thus contributing to improve effective international cooperation

APHLIS+

The African Postharvest 
Losses Information 
System

SYMPHONY 
Microsystems for mycotoxin detection



Meeting and… drinking



www.mycokey.eu

http://www.mycokey.eu/


3° MycoKey Conference

Bari 

10-12 Marzo, 2020



34

Thanks for your 

attention!

Antonio F. Logrieco

e- mail: antonio.logrieco@ispa.cnr.it 


