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1960: Turkey X disease
— Entdeckung der Aflatoxine

ceased with the end of the turkey hatching season.
In August, 1960, a meeting of veterinary research work-
ers, investigation officers, advisors to National Compounders,




A new study finds that children, such as this young boy collecting water at a refugee camp Kate Holt/Oxfam (CC BY 2.0)

in the eastern Democratic Republic of Congo, may be harmed by common fungal toxins
on food.

Fungal toxins are poisoning Africa’s children,
says new report

By Catherine Matacic | Feb. 18, 2016, 5:15 PM

Science...




The mycotoxin issue in the EU

W+ The majority of EU's RASFF

(Rapid Alert System for Food and Feed) rejections
were due to mycotoxin contamination
(highest risk: aflatoxins in nuts and dried fruits)

* Grain and foods based on these grains account for
the largest contribution to mycotoxin exposure in all age
classes of the EU population

e Considering an average EU-wide production of
wheat, maize and oats of about 203 Mt since 2005
(worth about 32.95 billion €), losses can easily exceed
1.5 billion € per year



Climate change: plant pathogens and pests are **
moving at about 3-5 km/year towards the poles

Bebber et al. (2013; Nature Climate Change) C?’cmﬁeld

UNIVERSITY



Aflatoxin contamination in Serbia due to
extreme weather conditions
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Need for
drought
resistent maize

201'2:3 Aflatox'iné 2014: Deoxynivaenl

Germany: Ban of milk delivery due to
carcinogen scare (Alfatoxin M1)

F. Bagi, V. Stojsin, D.Budakov,
M. Grahovac. University of Novi Sad,

FHF -\[{I’. H&
Orld CHO¥ALION foru Faculty of Agriculture, Serbia




How can we manage the
mycotoxins issue?

Swiss Food Regulation
13th Century

“Fish which cannot be sold, can be
declared as such, and is allowed to
be sold to foreigners only”

www.fischereiverein-karlshuld.de



International Society for Mycotoxicology RIATAYALNZHeI (b e ol =14 X o] (o}
research on mycotoxin and toxigenic fungi

Welcome to ISM website.
Huge quantit food are w rery year because they are invaded by ike “mycotoxins’. Mycotoxins can be produced on a
and under a diverse range of a 1 an i 5 wide. They have been estimated to affect a quarter of the
stuffs and animal feeds, as well as cash crops coffes ving high economic value. Mycotoxins accumulation in foods
ents a major threat to human and animal health as they are r i fi iet fects including the induction of cancer, and digestive, blood
s.Because of the scale of the pro a censortium of internatio ecided to found the “International Society for Mycotoxicology” in order
eminate knowledge and skills o iigenic Fungi and Mycoto : C gistered as a non-profit association in accordance with the Italian
law from which it derives all rights as a legalen

Affiiated Journal Executive cornmittee Interesting Links

Worlwide Upcoming Event Membership information Course and Conference




The Objectives of the Society are to promote research on
mycotoxins and toxigenic fungi thereby leading to prevention
and reduction in exposure to mycotoxins, enhanced food
safety and a greater public awareness on this area.

The Society aims to Increase scientific knowledge of
mycotoxins and toxigenic fungi, through membership
networking, scientific meetings, symposia, discussions,
technical courses and publications.
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Reduction of registration fees for conferences/workshops
co-organised by ISM

Individual ISM members are eligible to significantly reduced
subscription rates and open access fees of three
internationally recognised journals (FAC, TOXINS and WMJ).

20% reduction on deposit/request of fungal strains from ITEM
Collection (http://www.ispa.cnr.it/Collection)

Updating of all News related to ISM by e-maill

Supporting prevention and solution of mycotoxins
problems in Third World countries
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* I Agriculture and Agriculture et

Agri-Food Canada  Agroalimentaire Canada

Global integration of research on mycotoxins and
toxigenic fungi for food/feed safety
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r/ — A@Cﬂmmaﬂd‘Agrl-Fﬂﬂd\Caﬂada\ /G ‘B P1 200-250 participants: scientists, policy makers,
4 www.agr.gc.ca \ \
Industry, other stakeholders

rancais |Home |C0ntact Us |He|p |Search I |canada.gc.ca

ISM-MYCORED Workshop -Training Course

Fusarium Laboratory

Workshop
Bari, 3-8 June 2012
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National Research Council of Italy s e 3
m,‘ Institute of Sciences of Food Production May 28 - June 1, 2012 - Bari, Italy

In two weeks 45 people actively participated at MycoRed — ISM training courses (Detection techniques for mycotoxins in the food
chain and Fusarium Laboratory Workshop). 20 international experts and assisted by 10 scientific tutors, in a multicultural and
multidisciplinar climate, being involved into practical learning and making a live experience in the CNR ISPA labs, in addition Web-
lessons were followed also by 80 people, worldwide distributed.




Activities of ISM

"—“1@"9———— International Conference on Mycological
Aspects of Food and Feed Safety
(IC-MAFFS) 27 — 28 June 2013

ISM-MycoRed International Conference
Europe 2013

Global Mycotoxin Reduction Strategies N
CEMYCOS L

Faculty of
Agricultural Technology
University Gadjah Mada

Center of Excellent
of Mycotoxin Studies

51 Southeast Asia Region
s B
==L |9
1 OTH M IT) SAINS MALAYSIA

SEAMEQ Biotrop USM Penang, Malaysia

It was a big success 300 participants from
more than 50 countries, having 73 lectures,
88 oral presentations, 110 posters, 10

exhibitors, 5 satellite meetings... Location: Yogyakarta, Indonesia




International Socnety
for Mycotoxicology

African Mycotoxin Network

mycotoxins-Africa.groupsite.com

METWORK v | DISCUSSION!

SUMMARY SHARE v |

SOCIEDAD LATINOAMERICANA
DE MICOTOXICOLOGIA

. MYCOTOXINS
http:// www.mycotox-society.org AT O Rty Uma

Japanese Society of Mycotoxicology
E-mail: ism-secretary@mytocox-society.org
|

sl pgow plal dy ol wiaodl
Société Marocaine de Mycotoxicologie
Moroccan Society for Mycotoxicology
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MY TeX

W SOUTH

Home
Aim
Activities MYTOX-SOUTH
NORTH Partners
Toxigenic moulds
Mycotoxins
Mycotoxins and human health
Mycotoxins and animal health
SOUTH partners

MYCOSAFE-SOUTH

News

Contact

FAQ LINKS CONTACT Q

MYC@SAFE

W SOUTH

MycoSafe-South, the “FEuropean-African partnership for safe and efficient use of mycotoxin-mitigation strategies in sub-
Saharan Africa”, intends to harness the expertise and infrastructure available in Europe by strengthening the capacity of
the Southern partners to tackle the mycotoxin problem and the associated food safety issues. This project will identify
safe and efficient mitigation strategies to reduce aflatoxins (AFs) and fumonisins (FBs) exposure in Africa, with special

focus on children.

This project aims:

(1) to provide safe-use options for AFs and/or FBs-contaminated food for children and adults through means of safe and
efficient post-harvest intervention strategies, including nixtamalization, dehulling, fermentation and the usage of
mycotoxin binders and/or modifiers investigated via in vitro and in vivo studies,

(2) to develop intervention strategies to reduce human (paediatric) exposure to AFs through animal products (i.e. milk,
meat and eggs), and

(2) to improve sustainability of the acquired results by organizing education programmes and awareness campaigns that
will facilitate best practices, transfer the acquired knowledge and help stakeholders to understand mycotoxin-associated
health risks.




Horizon 2020
European Union funding
for Research & Innovation

European
Commission

B [ViycoKe

Coordinator
Antonio F. Logri

ISM success stories

MycoK

ycoKey
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Memorandum of Understanding for Mutual Cooperation between
the H2020-2015-5F5-13 project "MyToolBox" (grant n® 678012) and
the H2020-2015-SF $-13 project "MycoKey” (grant n® 676781)

This Memorsndum of Understanding (the "MoU"), is hereby estsblished by and betwesn the
MyTaplfox project represeniad by its coordinstar Dy, Rudolf Kisks, (hereinsfier referr=d 1o a5

MyTaglBex') and the MycoKey projact reprasented by its coordinator [ir, Antonio Legriscs,
{hereinafter referred to ss "MycoKey"). This Mol is not legally binding in the sense thet it
does not impase any obligations. Howsver, the scope of the Mol is to establish a comman
ground for & fruitful cooperstion betwaen " " and "MycoKey” prajects during their
implementstion, siming st finding synargies for tackling more efficiently the main challenges
identified by the SF5-13-2015 topic’. Such an approsch is welcomed by the EC/REA and itis
intended to foster mutusl collsboration siming st reducing the risk of mycotoxin
contamination in crops and all slong the fesd and food chains. Areas of collaboration
identified will only cover activities whose results address the improvement of the state of the
art of resesrch and innovstion knowledge in the mycotoxins sres, excluding sll sspects
sensible in terms of IFR exploitation.

The tables below highlight each project detsils, and of potential
PROJECTS' DETAILS
“Acronym of WyTeolECy Mycokey
the project
Grant 678012 678761
Agreement n*
start date 01/03/2016 01/04/2016
Guration a8 months 48 months
Total Cost EURS 243 123,75 EUR 6 431 361,25
EU EUR 4 897 660,75 EUR 5 000 000,00
«contribution
Coordinator | UNIVERSITAET FLIER BODENEULTUR WIEN CONSIGLIO NAZIGNALE DELLE RICERCHE (IT)
(a7
W of 23 32
participants
thetps:/fec.eurap: h2020/t0pics/TE-sfe-13-
2015 el

ey and MvytoolBox: a

jood
Dperation

or:
ska
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Mycokey

The Coordinators participated at Food, Agriculture and Biotechnology
FAB Flagship Initiative between the EU and China:
Info day WP2018-2020, Shenzhen, China, November 28th 2017

TASK FORCE Meeting 29 November 2017 oo



Integrated

multi-actor based
approaches for safe

food and feed
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@ Tooltox  Research on fungal infection and
mycotoxin formation

» Considerable knowledge accumulated on factors
affecting fungal infection and mycotoxins

e Mitigation measures for pre- and post-harvest are
well established

However:-

e Training and implementation of prevention
measures by farmers and processors has been
generally weak or lacking

* Few Iincentives to producers to incur extra effort and
additional costs to minimise mycotoxin contamination



@ Tool

e GAPis well d
ocumen
Departments ted by CAC, FAO, Government Agri
griculture

Goo |
d Agricultural Practice (GAP)

e Mo
stly they are lengthy detailed texts

iNTRODUCT ION

CODE OF PRACTICE FOR THE
PRE\'E.\'TIO.\' AND REDUC TION OF .—\FLATOXIN CO‘.\'T.—\,\IIN ATION IN PEANUTS

1 provide uniform guidance for all countries U
" managde contammat‘ion py various mycotoxi_
in order 10 ensure protection”x,

1. The elaboration and acceptance of a Codel

CAC/RCP 552004

i E SCOPE

1. This document 18 intended 10 provide guidance for all interested parties pmducing and handlng
peanuts for entry nto imemational trade for humat consumption. All peanuts should be prepared and
handled in accordance with the Recommended lutenmtioual Code of Practice — General Principles of Food
| Hygienel. which are relevant for all foods being prepm'ed for human consumption- These codes of practice
| indicate the measures that should be imp‘.ememed by all persons {hat have the responsibﬂit}' for assuring that

suitable for consumption.




@ Tooltox Advice to farmers can be provided
through smart tools

e Selection of resistant cultivars

e Cultural control of mycotoxins - crop debris, soil tillage

e Soil & water management

e Use of biopesticides

e Optimum timing for fungicide spraying

e Atoxigenic biocontrol measures — Aflasafe,
AflaGuard™

e Timely harvesting

Pre-harvest Post-harvest Processing




The Tooltox Approach: MyToolBox-e-platform for ®

THE SMART WAY TO TACKLE MYCOTOXINS

Integrated Mycotoxin management

@ MyToolBox Login  Register

MyToolBox Premium

~ S F Sy B
e X P S _"‘-" A
= a3

&3 MyToolBox

THE SMART WAY TO TACKLE MYCOTOXING

Pre-harvest

Regulation Safe use mytoolbox.eu
& control options




Toolbox

Tool

THE SMART WAY TO TACKLE MYCOTOXINS

Approach: MyToolBox-e-platform for
Integrated Mycotoxin management

@ Mﬂﬂﬂmﬂﬂ Marcelo Silva @}

User Settings

Integrated mycotoxin management

Regulation Safe use mytoolbox.eu
& control options



The ToolBox Approach: MyToolBox-e-platform for
Integrated Mycotoxin management

@ MyToolBox Marcelo Silva ()
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Harvest practices Forecasting



The ToolBox Approach: MyToolBox-e-platform for

THE SMART WAY TO TACKLE MYCOTOXINS

Integrated Mycotoxin management

Marcelo Silva @

Do not rotate wheat directly with maize. Direct crop rotation O Use potatoes, legumes, onions or other vegetables as crop
with maize leads to the highest risk. Do not rotate directly with rotation. These crops are less susceptible for Fusarium
wheat, barley or oats either. These crops are all susceptible for species

Fusarium species. Having crops susceptible for Fusarium

species on the field for several years in a row can lead to an

inoculum that can infect the next crop.




The ToolBox Approach: MyToolBox-e-platform for
Integrated Mycotoxin management

@ MyToolBox Marcelo Silva ()

Biopesticide use o

Harvest practices Forecasting



The ToolZ0x Approach: Pre-harvest

Resistant plant cultivars



The Tooltox Approach: Pre-harvest

THE SMART WAY TO TACKLE MYCOTOXINS

Atoxigenic isolates of Aspergillus flavus

Characterization of atoxigenic isolates of A. flavus from Serbia in
cooperation with the Univ. of Arizona/USDA



The = )VIyTooltox Approach: Pre-harvest

THE SMART WAY TO TACKLE MYCOTOXINS

Atoxigenic isolates of Aspergillus flavus
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Control Atoxigenic Control Atoxigenic
Unirrigated Irrigated

Successul isolate aIready filed Treatment
for patenting!! =




World Mycotoxin Journal, 2016; 9 (5): 771-789 @ Publishers
SPECIAL ISSUE: Mycotoxins in a changing world

Biological control of aflatoxins in Africa: current status and potential challenges in

the face of climate change

s

R. Bandyopadhyay!’, A. Ortega-Beltran!, A. Akande?, C. Mutegi3, ]. Atehnkeng?, L. Kaptoge!, A.L. Senghor®, B.N.
Adhikari®, and P.J. Cotty®




Toolbox

Tool

THE SMART WAY TO TACKLE MYCOTOXINS

Approach: MyToolBox-e-platform for
Integrated Mycotoxin management

@ Mﬂﬂﬂmﬂﬂ Marcelo Silva @}

User Settings

Integrated mycotoxin management

Regulation Safe use mytoolbox.eu
& control options



The Toolton Approach: Post-harvest o Crcmﬁeld

NIVERSITY

THE SMART WAY TO TACKLE MYCOTOXINS

Real time environmental monitoring system

ATEX compliant

Linking physical data with
biological models of ZEN

Power Source

Real time production
il Multiplexer . W CO,/R.H./Temperature)
Carbon dioxide movement
ST e L 5000
7 (Vo °’))
| — 4000 -
! 4 \ 58 3500 + .
“~ 3000 .
2.5 tons ' = 2500 -
" 2 = 2000 - . .
] L \ W 1500 -+ *
- —_— - 1000 - .
— 500 o . . . ., .
0 B T T T T e e

0 025 05 075 1 1,25 1,5 1,75 2 2,25
DML (%)

e (CO2 production linked to nutritional losses
e calculated as dry matter losses
e risk of ZEN contamination above EU limit




Large scale storage of grains in China




Toolbox
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THE SMART WAY TO TACKLE MYCOTOXINS

Approach: MyToolBox-e-platform for
Integrated Mycotoxin management

@ Mﬂﬂﬂmﬂﬂ Marcelo Silva @}

User Settings

Integrated mycotoxin management

Regulation Safe use mytoolbox.eu
& control options



L ., 28/2/2017 Test GranoSalus: Don, Glifosate e Cadmio presenti negli spaghetti

“Qtal Tipologia Denominazi Conc. DON Conc. Glifos: Conc. Cadmi Conc. Piomb Giudizio

Formato del Campion.  (ppb) (mg/kg) (mg/keg) (mg/kg) GranoSalus
LO dicono le an Spaghetti  Barilla 161 0.102 0.032 <0.01  Negativo
" Voiello 180 0.050 0.036 <0.01 Negativo
prese nti ne g]i S " De Cecco 80 0.052 0.042 <0.01 _ Negativo
" Divella 381 0.110 0.044 <0.01  Negativo
" Garofalo 199 0.062 0.021 <0.01  Negativo
" La Molisana 253 0.033 0.035 <0.01 Negativo
" Coop 128 0.013 0.027 <0.01  Negativo
" Granoro 100 98 0.039 0.018 <0.01  Negativo
Fonte: Laboratorio Europeo Accrditato; Elab. GranoSalus | #

Le analisi sono state effettuate sugli spaghetti.



The Tooltox Approach: Post-harvest ‘ Barilla )

Sorting, food processing and baking

L KU
Baking biscuits, bread and 15t gven: 180°C for 8 min (caramelisation — browning) @
crackers in 2nd oven: 100°C for 10 min (reduce moisture)
pilot plant:

+12C DON / *C DON

; 0, H
Yol
o 'l o
HSO/

w ¥ CabeledDON |




APPLICATIONS NOTE i tsanamamatesce

Systems biology Advanca Access publication January 11, 2012

MetExtract: a new software tool for the automated
comprehensive extraction of metabolite-derived
LC/MS signals in metabolomics research

Christoph Bueschl'-2, Bemhard Kluger!, Franz Berthiller!, Gerald Lik?, Stephan Winkler?,
Rudoff Krska' and Rainer Schuhmacher'*

TCenter for Analytical Chemistry, Departrment for Agrabmtechmlogy (IFA-Tulln), University of Natural Resources and
Life Sciences Vienna, Konrad Larerz Strasse 20, 3430 Tulln and <School of Informatics, Communications and
Madia, University of Applied Sciences, Upper Austria, Softwarapark 11, 4232 Haganberg, Austria

Associste Editor: Martin Bishop

Abundance

Searching for
corresponding
12C- and 13C- mass pairs:

HoH  oH

o

H
isSODON

norDON A

D. Stadler et al., Food Chem. (in press): DON degradation: 6 % in crackers, 5 % in biscuits)
and 2 % in bread (isoDON up to 3.9 %, norDON B 0.9 % and norDON C 1.2 %.
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THE SMART WAY TO TACKLE MYCOTOXINS

Approach: MyToolBox-e-platform for
Integrated Mycotoxin management

@ Mﬂﬂﬂmﬂﬂ Marcelo Silva @}

User Settings

Integrated mycotoxin management

Regulation Safe use mytoolbox.eu
& control options



Safe Use Options: Bioethanol by-
products (DDGS) as feed ingredients




Application of MYCOzymes
Tool

THE SMART WAY TO TACKLE MYCOTOXINS

FUMzyme® i

=  purified enzyme that is unique and specific for the
biotransformation of fumonisin B,

=  Degradation product: hydrolyzed fumonisin B, (HFB,)

= EU authorization as feed additive for pigs and all avian

P o - -
e - N N 4y s "
g . . s ~ ® ®
Ci o, o =
{ ; nisin B, : N
1 : .:"" é:_i * ® detoxified form
species ] : p

FUMzyme® i

‘}:.
ZENzyme®
= purified enzyme that is unique and specific for the | y cooH
biotransformation of zearalenone © — o
= Degradation product: hydrolyzed zearalenone (HZEN) o = o 5 = o
Zearalenone (ZEN) hydrolyzed Zearalenone (HZEN)

— - - @) —
Naturally ahead © BIOMIN Holding GmbH 2017 =Blomln=

RESEARCH CENTER




Scope and proceedings
Tool

THE SMART WAY TO TACKLE MYCOTOXINS

Aim
Evaluation of the applicability and effectivity of mycotoxin degrading enzymes during the bioethanol
process to reduce the mycotoxin load in by-products

Lab-scale
process Lab-scale tests Scale-up
simulation of MYCOzymes (Stidzucker)
development

—— o o Humm
Naturally ahead © BIOMIN Holding GmbH 2017 =Blomln=
RESEARCH CENTER




Safe Use Options: Bioethanol by-
products (DDGS) as feed ingredients

GRAIN STORAGE

Grains mmp

GRINDER VACUUM FLASH

SLURRY MIXER

MaSH COOLER

(

COOKING TUBE

FERMENTATIDN
TANK 1

YEAST STARTER

MASH COOKER

Successful application of FUMzyme®
and ZENzyme”® in the bioethanol

process in lab-scale:
FB, degradation up to 100%
ZEN degradation up to 89%

LIQUIFACTION

JET COOKER

RECTIFIER

ETHANCL

MOLECULAR SIEVE
STRIPPING COLUMN

DENATURANT

DISTILLATIO

=z

BACKSET THIN STILLAGE

? 1 1/3 DDGS
l WHOLE STILLAGE
|/ Xy \ e “- EVAPORATOR
J J\y'\\’/\\/ o oS SYRUP CENTRIFUGE
1/3 CO il
2 DDGS DRYER
Zearalenone (ZEN)

P 1/3 EtOH ’ D

decarboxylated hydrolyzed Zearalenone (DHZEN www.ecologyandsociety.org/voll1l/iss1/resp2/figure3.jpg



o0 Other studies related to biogas

Highlights

Bioresource Technology

Available online 21 May 2018
In Press, Corrected Proof (2)

J W
1G]

ELSEVIER

Short Communication

Fate of mycotoxins and related fungi in the .
anaerobic digestion process

Paola Giorni @, Amedeo Pietri b, Terenzio Bertuzzi b, Mariangela Soldano cR

=, Sergio Piccinini ¢, Lorella Rossi 9, Paola Battilani 2
Show more

https://doi.org/10.1016/j.biortech.2018.05.077 Get rights and content

Gerd Schatzmayr, IFA-Food- & Feed Safety, 2016

AFB4 contaminated maize can be used in
biogas reactors with no impact on methane.

Aflatoxins are greatly reduced by anaerobic
digestion in mesophilic conditions.

Efficiency in AFB reduction is inversely
proportional to initial aflatoxins content.

FBs content obtained important reduction
during biogas production.



The ToolBox Approach: MyToolBox-e-platform for

THE SMART WAY TO TACKLE MYCOTOXINS

Dynamic tools for mycotoxin management

@ Mﬂﬂﬂmﬂﬂ Marcelo Silva @}

User Settings

Toolbox Integrated mycotoxin management

Regulation Safe use mytoolbox.eu
& control options




Dynamic Pre-harvest Decision
Tool for Farmer:

Closest/most
relevant
weather statioq}\

R ol ... . g
B o o R
Field location
agronometric

data

Prediction tool:-

Ny
Traffic light system \\
Probability of different DON levels in grain
Several days warning
Advice on action to take



The Tool%ox Approach:

THE SMART WAY TO TACKLE MYCOTOXINS

MyToolBox-e-platform tool:

=) MyToolBox Marcelo Silva @
\ A i - s s :
Add Fid Field General nformation
(@) Field1
Field2
A Hes .
() _
. =

DON Nz Field

Ireland

Durum Wheat

- Previous Croy Cereals

o ariety. Medium Susceptible

Mon Turning tillage

Loy Pressure

@ 0o 1200 ppp () 20D pop Vesther Provider Shropshire, Unidted Kingdom




The Tool%ox Approach:

THE SMART WAY TO TACKLE MYCOTOXINS

MyToolBox-e-platform tool:

@} l@l Mﬂl}l]lﬂ[ll Marcelo Silva t@

(@ Field1 (EROL0)

@ Field2

@ Field3




The ToolBox Approach: MyToolBox-e-platform for

THE SMART WAY TO TACKLE MYCOTOXINS

Dynamic tools for mycotoxin management

@ Mﬂﬂﬂmﬂﬂ Marcelo Silva @}

User Settings

Toolbox Integrated mycotoxin management

Regulation Safe use mytoolbox.eu
& control options




@ Tool Dynamic Post-harvest Decision Tool
for Farmer:

Prediction sent
to silo manager

Sensors _
* Moisture —
« Temperature model system

e Carbon dioxide



The Tool%ox Approach:

THE SMART WAY TO TACKLE MYCOTOXINS

MyToolBox-e-platform tools:

@} Marcelo Silva @

& Add Facility

(@ MyFacilityl

(@ silo1

@ MyFacility2

@ MyFacility3



Tool

THE SMART WAY TO TACKLE MYCOTOXINS

# HOME © WEEE v WWW. mytoolbo

Home » IRE Bt » S=EMSIE . BE-+E-EE5SHF01E
T MyToolBox{S SR T ERENF EaliE AR ERAE

I rHitiTEE, HIISESAEXBREEATEER . 85
e EAGERERSHRA (=57 - RElRRTRIn LA
AEEHE ) . FNERLIREETHeEFEIEFIIH
EEZREERD ( S1Eh | EFRaERFRsRETnN
EEt).

{ESMyToolBox SHREREREESIER—FE | FliIFE
U—TEE-TE-EESRICE. ZeiEATEN hEE
ZERFHETE . Fﬁb@t“ﬁﬂﬂh@l‘ﬁﬂﬂ—%ﬁ%

o - T “F ERISET T ER. BE-SE- EESEREEEEH
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Backbone: Multi-toxin determination s

2005-2018
> 600 fungal, plant and

500
/“ V' Dacterial metabolites

- LC-ESI-MS/MS

- no clean-up

- LOD deoxvynivalenol: 0.3 pg
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The chemical structures of 87 mycotoxins
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and its application to semi-quantitative screening of moldy H
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The chemical structures of 87 mycotoxins o @
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Emerging

Mycotoxins

NEV(\)/é UCrl‘Jer;(gnegéed gl Advanced LC-MS
methods
data 1:

New findings

(e.g. masked toxins)

What is Overlooked in Routine Analysis?
Masked Mycotoxins, Emerging Mycotoxins, Other Fungal Metabolites
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Article

Co-Occurrence of Regulated, Masked and Emerging
Mycotoxins and Secondary Metabolites in Finished
Feed and Maize—An Extensive Survey

Paula Kovalsky !, Gregor Kos 2%, Karin Nihrer !, Christina Schwab !, Timothy Jenkins !,
Gerd Schatzmayr !, Michael Sulyok ** and Rudolf Krska 3

e 1926 samples from 52 countries

e Results indicate that considerably more than 25% (FAO figure)

e of agricultural commodities could be contaminated with mycotoxins
...also due to lower LOQs

e Observed contamination percentages:
« 88% for Zearalenone
o 7-79% for B-trichothecenes

Spectrum 380® -




Multi-Toxin-Case Study: Semi-automated production
of sprouted barley in Pretoria as feed for cattle

Diagnosis: Tremor



Case study: Semi-automated production of
sprouted barley in Pretoria

SFA




Case study: Sprouted barley in Pretoria as feed =

LC-MS/MS (+/-) analysis of barley seed grass

:Z | Kojic acid

156 | 114 mg/kg Cytochalasin E 7 mg/kg

116 N 500 ug/kg
1%66 " PatUIln
:;Zi 7 Bikaverin 20 mg/kg

] + Fumonisins (2

6,005 Fusaric acid mg/kg)

j.Ze: : M 3.8 mg/kg + EnnlatlnS (200

3:0e5 H ug/kg)

2005 | + Tryptoquivaline

1.0e5 J k A ‘l ’“' derivatives

0.0 ' ' ‘ AFDZ - e ; ' ‘ — '
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The Canadian Total Diet Study

» Since 1969 the TDS provides estimates of levels of
exposure to contaminants (and nutrients) that Canadians

are exposed to through the food supply

> Procedure:

» Some 900 food items are purchased at 4 different stores in
one Canadian city/year within 5 weeks

> Preparing the specific food as they ‘would be consumed’ in
the average household kitchen following common recipes

» Processed foods are finally combined and homogenized to
make ~160 food composite samples

» => very low detection limits required




I ¥ I Sante Health

Canada Canada

The Canadian Total Diet Study

» E.g. composite “Bread, whole wheat“: 450 g loaf
purchased in 4 stores. Toasted and non-toasted bread
combined and well homogenized

» Then analysed for the presence of toxic and
nutritionally important chemicals

» Analysed levels are used with food consumption data
to provide estimates of dietary intakes of these
chemicals by Canadians




Sante Health
I*I Cg':l:da Cgﬁada

Retail Sampling for surveys

> Determination of market share acc. to
available ACNielsen data

» where sample members report all retail purchases through
scanning the barcodes on all their purchases

> Then Random Sampling weighted by market share

» If list of brands is short (e.g. corn flakes), a targeted
survey for these products or a combination of
“AC Nielsen* sampling and survey can be done

-<§ Retail sampling plan based on number of categories
(e.g. 40 different breakfast cereals) and the total number of
analyses that can be managed




R-TDS institutional framework (international)

CPC was designated by FAO and WHO to
coordinate the WTO funded Regional Total Diet
Study in Benin, Cameroon, Mali and Nigeria

2014-2018

DE Op
a G.q

\?// Food and Agriculture Organization
of the United Nations




journal homepage: www.elsevier.com/locate/foodeche mtox

Contents IIE.Er available at Science Direct

Food and Chemical Toxicology

Methodology design of the regional Sub-Saharan Africa Total Diet @ T
Study in Benin, Cameroon, Mali and Nigeria

Luc Ingenbleek * ", Eric Jazet ©,

Anaclet D Dzossa ©, Samson B. Adebayo °,

Julius Dgunghanghe = Sle-EIIE Dansou , Zima J. Diallo £, Christiant Kouebou "
Abimbola Adegboye ‘j, Epiphane Hossou ', Salimata Cnullhalyl, Sara Eyangoh ",
Bruno Le Bizec ”, Philippe Verger ¥, Jean Kamanzi ', Caroline Merten !,

Jean-Charles Leblanc -*
* Cenitre Pas ur du ( m, (TP

B NAM Universitg, Omiris, LABERCA, Nanbes, France

k=, Cameroon

© Ma tional Insti e for Sotichie, (NE) Younds, Camenoon
d Mational Agency for Food and Dirug Adminictration and Control, {NAFDAC), Abuja, Migeria
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Ky s

Distary exposu e assemmment
Care food

Total diet study

Sampling plan

The core food model was described more than three decades apo and has been wsed ever gnce to
ibemtify main foed contrbutors o dietary intakes for both mutrents and other food chemicals. The Sub-
Saharan Africa Total Diet Soedy (55A-TDS ) wses this model to describe the food consumption habits of
some selected populations of Benin, Camenson, Mall and Nigeria, prior to use in the completion of
quanititative risk assessments with regand to food chemicals. Food consumption data were derved from
food expenditure data contained in national houwsehold budget surveys that were provided by the na-
temal institebes of statistics in each country. A classification of African feods was established for the
purpase of the study and core foods were selected, 50 as to reflect 96 = 1% of the average national total
diet expressed in welght. Populations from elght snesdy centers were selected by national stake hokd ers.
This approach involves the purchase of 4020 individieal foods, prepared as consumed and pooled into
335 food composite samples, for analysis of mycotoxins, PAHS, POBs and diccdns, pesticides, metals and
trace elements, PFAs, and BFRs. This sampling plan aims to provide a represen tative, oost effective, and

replicable approach for deterministic dietary exposure assessments in developing countries.
& 2007 Fodd and Agricultere Drganization of the United Nations. Published by Elsevier Lid. All nights
reserved.




Kitchen laboratory in Yaoundé




FOR MORE INFORMATION

For more information, please contact the Scientific Committee Secretariat
luc.ingenbleek@gmail.com

JeanCharles.Leblanc@fao.org

vergerp@who.int
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The biomarker approach

Contamlnated food Contaminated food Intake — Dletary
commodities Exposure

Food analysis

28
Urinary biomarker =
analysis |

N

Determination by LC-MS/MS Urine
multi-analyte method collection




Assessing mycotoxin co-exposure through urine analysis

LC-MS/MS Dilute & Shoot Approach:
= 1 ml urine centrifuged and diluted 1:10 with ACN/H,O (10/90)
= 13C-DON as Internal Standard

LOD values
= DON: 4 ng ml'1(0.05 ng ml-* after PRIME HLB® SPE column)

NIV DON : i
e - o a LC: Agilent 1290
[ cooppi) - g.ze100PP) / MS: AB Sciex QTrap® 5500
(100ppb) .
Cohts - > _mrM | Column: Atlantis T3, 3 um
\ | \ ‘l Flow: 0.6 ml min-
. |m
Ll e ol it AR ) Eluents: H,O/ACN + 0.1% HAc
\
I FB FB, I i
5 (200p|10b) (200ppb) 15 min
AFM, (100ppb) > + MRM Chromatograms of a urine sample spiked
(5ppb) T2 /\ f\ (5ppb) with 15 mycotoxins and key metabolites.
(4oc>ppb)

/



Intensity [cps]

Biomarker study in Cameroon

= 175 volunteers tested on mycotoxin biomarkers

= Urine collected from healthy persons (n=30)
and persons living with HIV (n=145) from
Yaounde and Bamenda

3000 4 N!V {a)

| D15GIcA
/ . /-'V:‘L. - -; —
|

e - (Pl g
T 1

3000, (b)

Z14GlIcA

2000 I'|

T

R VLS m&w
12

1

Time [min]

— SiX mycotoxins and
metabolites determined in one
urine sample simultaneously

— In total, 11 biomarkers were

detected

Rapid
Communicationsin
Mass Spectrometry
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B. Warth, R. Krska et al.
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Environment International ﬂ

journal homepage: www.elsevier.com/locate/envint

Mycotoxin exposure in rural residents in northern Nigeria: A pilot study @Cmmk
using multi-urinary biomarkers

Chibundu N. Ezekiel ***, Benedikt Warth ¢, Isaac M. Ogara ¢, Wilfred A. Abia *, Victoria C. Ezekiel &,
Joseph Atehnkeng °, Michael Sulyok €, Paul C. Turner ", Grace O. Tayo ', Rudolf Krska €, Ranajit Bandyopadhyay °

||| Aflatoxin M,
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Analytica Chimica Acta

journal homepage: www.elsevier.com

Ultra-sensitive, stable isotope assisted quantification of multiple urinary mycotoxin
exposure biomarkers

Bojan Sarkanj" °, Chibundu N. Ezekiel* ©, Paul C. Tumer”, Wilfred A. Abia™®, Michael Rychlik', Rudolf Krska',
Michael Sulyok®, Benedikt Warth® *

= = multi-mycotoxin exposure assessment in human bio-fluids
based on UPLC-MS/MS and labelled IS

= using de-glucuronidation of mycotoxin metabolites, Oasis
PRIME HLB® SPE columns (Waters)

= => stable isotopes provided superior compensation for matrix
effects

= => significantly higher sensitivity



Entering the ppq levels in mycotoxin
biomarker analysis

Babcock University, llishan, Ogun States

Comparison of the results

Number Concentration (ng/mL)

Mycotoxins (%)
positive Maximum Mean Std Dev. Median

AFM1 2012 17 (14.2) 154 0.34 045  0.08
AFM1 2015 587 bs 87 (72.5) 0.62 0.04 008 001
AOH 8 (6.7) 0.20 0.06 006 0.3
cIT 79 (65.8) 2415 596 2743 084
DHC 69 (57.5) 16.89 2.39 356  1.00
DON 2012 +14€ 6 (5) 6.84 2.56 231 167
DON 2015 23 (19.2) 6.22 2.37 188  1.79
FB1 2012 | od7 16 (13.3) 12.77 4.56 282 384
FB1 2015 7 g5 (708) 14.88 1.09 204 048
NIV 40 (33.3) 3.02 0.95 060 075
OTA 2012 mgﬁ 34 (28.3) 0.56 0.15 011 008
OTA 2015 T 94 (78.3) 0.31 0.05 006  0.04
ZEN 2012 +71 @ 13 (10.8) 6.84 3.13 228  2.40
ZEN 2015 98 (81.7) 19.99 0.75 259 020
a-ZEL 5 (4.2) 252 1.27 087 087
B-ZEL 7 (5.8) 2.74 0.88 108  0.33




Summary and Outlook

» International cooperation is crucial to control and mitigate the
mycotoxin issue world wide

» Entire food and feed chains shall be considered involving end users

» Safe use options of mycotoxin contaminated batches include the
production of biofuels

> New ultrasensitive biomarker LC-MS/MS method enables improved
mycotoxin exposure assessment quantifiable results increase from
50% to 100%

» More funding for EU-Africa- and EU-China cooperations in the area
food safety is needed

» Management programs that optimise both the mitigation-method’s
(e.g. biocontrol) long-term revenue and the area-wide benefit
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* Multidisciplinary approach to strengthen cooperation and establish novel platform for

M U It i CO O p comprehensive assessment of food and feed safety

Food and Chemical Toxicology 121 (2018) 37-50

. ) ) =
Contents lists available at ScienceDirect s ]
Toxicology

. f Food and Chemical Toxicology

ELSEVI

e
ER journal homepage: www.elsevier.com/locate/foodchemtox

Assessing the mycotoxicological risk from consumption of complementary )
foods by infants and young children in Nigeria e

Oluwaseun T. Ojuri®, Chibundu N. Ezekiel*>”, Michael Sulyok®, Obinna T. Ezeokoli®¢,
Oluwawapelumi A. Oyedele?®, Kolawole I. Ayeni?, Mari K. Eskola®, Bojan Sarkanj™¢,
Jana Hajslova’, Rasheed A. Adeleke®d, Cyril C. Nwangburuka®, Christopher T. Elliott",

b,h
Rudolf Krska Analytical and Bioanalytical Chemistry (2018) 410:801-825

https://doi.org/10.1007/500216-017-0750-7

@ CrossMark

Advanced LC-MS-based methods to study the co-occurrence
and metabolization of multiple mycotoxins in cereals
and cereal-based food

Alexandra Malachova' - Milena Stranska? - Marta Vaclavikova ' - Christopher T. Elliott® -
Connor Black® - Julie Meneely? - Jana Hajslova? - Chibundu N. Ezekiel® -
Rainer Schuhmacher’ + Rudolf Krska'

UNIVERSITY OF &) V4 QUEEN'S LSEISEOTEULTE
S::EIII?RYA"DTECHNOLOGY @KU 'Tfue M ERLYAF:,?SITY rooosscfmm 79




Open Post Doc Position @Ku
e

) PrOJeCt Aquascreen (See BOKU FIS) University of Natural Resources and Life
biostability of water in storage and supply

= 8 months, 30 h/week (~2720 € monthly)
= Detm. of volatile substances in water
= Training in high-resolution ICP-MS

IFA-Tulln

| 5' = Experience in CG-MS,

| ideally Agilent Mass Hunter Software
= Knowledge in QA/QM
= Scientific publications

November 2018 Ass. Prof Dipl.-Ing. Dr. Wolfgang Kandler 80



Contact

University of Natural Resources and

University of Natural Resources and Life

Life Sciences, Vienna gciences,Viefrl\na T
. epartment o robiotechnology,
Department of Agrobiotechnology, IFA-Tulln FATaln ¥

Center for Analytical Chemistry

Ass. Prof. Dipl.-Ing. Dr. Wolfgang Kandler

Konrad-Lorenz-Str. 20, 3430 Tulln

Tel.: +43-1-47654-97308, Fax: +43-1-47654-97308 wolfgang.kandler@boku.ac.at ,

www.boku.ac.at

http://www.ifa-tulln.boku.ac.at/en/

https://forschung.boku.ac.at/fis/suchen.projekt_uebersicht?sprache
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