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WELCOME

The 12th conference of The World Mycotoxin Forum® - WMFmeetsASIA - takes place in Bangkok, Thailand, 13-15 January 2020. 

The aim of The World Mycotoxin Forum® is to increase the awareness of human and animal health risks due to mycotoxin conta-
mination. It o�ers a platform for the food and feed industry, science and regulatory authorities to exchange current knowledge, 
to promote harmonisation of food and feed safety regulations and control procedures, and to make recommendations for 
integrated strategies ensuring the safety and security of the food and feed supply chain. 

The 12th conference of The World Mycotoxin Forum® - WMFmeetsASIA - o�ers an excellent way to network and to share ideas, 
providing a reference source for anyone involved in this �eld. The conference will include: 

• presentations and discussions in plenary meetings and parallel sessions 
• poster sessions 
• company pitches covering a wide range of topics 
• workshops and demonstrations 
• a concurrent exhibition providing information on equipment, products, and services

‘Sharing knowledge and experience across boundaries’ is the conference theme of WMFmeetsASIA. By sharing, we hope to go 
beyond the exchange of ideas and beyond interaction. We aim for inspiration and action, putting emphasis on smart strategies 
for e�ective mycotoxin management along the global supply chain. 

High-quality speakers, ample time for discussions, and every opportunity to establish rewarding contacts are values  
WMFmeetsASIA wants to uphold. The General Conference Chairs - Prof. Rudolf Krska and Prof. Chris Elliott - and the members  
of the Steering Committee and the International Advisory Committee are looking forward to meeting you. 

ABOUT THE WORLD MYCOTOXIN FORUM®

The World Mycotoxin Forum® (WMF) is the leading international meeting series on mycotoxins where food and 
feed industry representatives meet with people from universities and governments from around the world. The 
main objectives of The World Mycotoxin Forum® are:
• to provide a unique platform for the food and feed industry, regulatory authorities and science 
• to exchange information and experiences on the various aspects of mycotoxins  

to review current knowledge related to mycotoxins in food and feed 
• to discuss strategies for prevention and control of mycotoxin contamination ensuring the safety and security of 

the food and feed supply, and protecting human and animal health 
• to promote solutions for the control of mycotoxin contamination along conventional and organic supply chains. 
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PROGRAMME AT A GLANCE

MONDAY 13 JANUARY 2020

WEDNESDAY 15 JANUARY 2020

TUESDAY 14 JANUARY 2020

13:00 – 13:15 Opening of WMFmeetsASIA –  

 the 12th conference of The World Mycotoxin Forum®   

13:15 – 15:30 PLENARY SESSION 

 Sharing knowledge and experience across boundaries – rolling into Asia 

15:30 – 16:00 Networking break & poster viewing 

16:00 – 17:10 Company pitches* 

17:10 – 17:30 Speed presentations** 

17:30 – 19:00 Poster viewing & drinks – sponsored by R-Biopharm 

08:30 – 10:30 PLENARY SESSION 

 EUROPEmeetsASIA – Mitigation of mycotoxins during food processing – lessons and practical guidance from  

 recent European studies and applicability to South East Asia

10:30 – 11:00 Networking break & poster viewing

11:00 – 12:15 PLENARY SESSION 

 Beyond mycotoxins: addressing high-priority food safety challenges

12:15 – 12:30 Best Poster Award presentation

12:30 – 12:50 Top Five Answers learned at WMFmeetsASIA

12:50 – 13:00 Looking forward to WMFmeetsITALY and WMFmeetsASIA 

13:00 Closing of WMFmeetsASIA

08:30 – 10:30 SESSION 1 SESSION 2 

 Mycotoxins in the food & feed chain: ‘Tour de Asia’ Mycotoxin occurrence, exposure and health risks

10:30 – 11:00 Networking break & poster viewing

11:00 – 12:30 SESSION 3 SESSION 2 

 Mycotoxin detoxification: where do we stand? (continued) 

12:30 – 13:30 Lunch break & poster viewing 

 Workshop

13:30 – 15:15 SESSION 4 SESSION 5 

 Minimising mycotoxin contamination MyToolBox: Smart strategies for effective mycotoxin  

  management along the chain – focus on Asia

15:15 – 15:45 Networking break & poster viewing

15:45 – 17:30 SESSION 4 SESSION 6 

 (continued) (Multi-)mycotoxin analysis

19:30 – 22:00 Conference dinner (reservations only)

EXH
IBITIO

N
EXH

IBITIO
N

EXH
IBITIO

N

* Short presentations by sponsors to inspire the audience to visit their booths  
** Short presentation by selected poster presenters to provide an overview of their research
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CONFERENCE PROGRAMME

MONDAY 13 JANUARY 2020 

PLENARY SESSION 
Sharing knowledge and experience across boundaries - rolling into Asia 
Contamination of agricultural products by mycotoxins has become an important issue worldwide. Asia contributes a very large 
part of the globe with most countries in the tropical and subtropical regions favouring fungal growth and mycotoxin producti-
on. What are the key challenges the Asian region is facing?

Chairs:  Prof. Rudolf Krska, BOKU Vienna, Austria and Prof. Chris Elliott, Queen’s University Belfast, UK 

13:00 Opening of WMFmeetsASIA - the 12th conference of The World Mycotoxin Forum® 

13:15 Introduction and overview of the conference 
   Prof. Rudolf Krska, Department IFA-Tulln, BOKU Vienna, Austria  

Prof. Chris Elliott, Institute for Global Food Security, Queen’s University Belfast, UK 

13:30 Key challenges facing the Asian food industry in the next decade  
 Matt Kovac, Food Industry Asia (FIA), Singapore 

13:55 Mycotoxins in the Asian region: a multi-annual survey  
 Dr Gerd Schatzmayr, Biomin Research Center, Austria 

14:20 What climate change means for fungi, mycotoxins, and food & feed safety in the regions of Asia  
 Prof. Naresh Magan, Cran�eld Soil and Agrifood Institute, Cran�eld University, UK 

14:45 Getting from farm to fork: analytical tools for integration of mycotoxin management in the Asian food production  
 chain  
 Ronald Niemeijer, M.Sc., R-Biopharm AG, Germany 

15:10 ASEAN policy on mycotoxins: past, present and future  
 Dr Surmsuk Salakpetch, Department of Agriculture, Ministry of Agriculture and Cooperatives, Thailand 

15:30 Networking break & poster viewing

PLENARY SESSION 
Company pitches and speed presentations

Chair:  Prof. Lei Bao, Nestlé Food Safety Institute, China 

16:00  Company pitches 
 Short presentations (5-minutes) by sponsors to inspire the audience to visit their booths 

17:10 Speed presentations 
 Short presentations (6-minutes) by selected poster presenters to provide an overview of their research

17:30 Poster viewing & drinks – sponsored by R-Biopharm 
 A great way to meet your colleagues and view the posters presented.

19:00 End of conference day 1
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TUESDAY 14 JANUARY 2020 

SESSION 1 - Mycotoxins in the food & feed chain: ‘Tour de Asia’  

What about the regulations and risk management programmes to protect humans and animals from the potential health risks 
posed by mycotoxins? An overview of activities in Asian countries will be presented.

Chair:  Dr Awanwee Petchkongkaew, Thammasat University, Thailand 

08:30 Mycotoxins: the regulatory framework and challenges in India 
 Dr Deepa Bhajekar, d technology, India 

08:50 Recent regulatory history regarding mycotoxins in China 
 Cathy Yu, Food Business Division, Hangzhou REACH Technology Group Co., Ltd. (CIRS Group), China 

09:10 Japan in focus: a close look at regulatory issues for mycotoxins and recent advances in mycotoxin research 
 Prof. Shohei Sakuda, Department of Biosciences, Teikyo University, Japan 

09:30 Regulations relating to mycotoxins in food and feed in Thailand 
 Dr Warapa Mahakarnchanakul, Department of Food Science and Technology, Kasetsart University, Thailand 

09:50 Mycotoxins: regulation and risk management in Indonesia 
 Prof. Endang S. Rahayu, Faculty of Agricultural Technology, Universitas Gadjah Mada, Indonesia 

10:10 Mycotoxins in agricultural crops: a review on occurrence and regulations in the Philippines 
 Dr Mark A. Balendres, Institute of Plant Breeding, University of the Philippines Los Ba�os, Philippines 

SESSION 3 - Mycotoxin detoxi�cation: where do we stand? 

A collection of ongoing research and promising strategies will be presented. 

Chair:  Dr Warapa Mahakarnchanakul, Kasetsart University, Thailand 

11:00  Promising detoxi�cation strategies to mitigate mycotoxins in food and feed 
 Dr Ting Zhou, Guelph Research and Development Centre, Agriculture and Agri-Food Canada,Canada 

11:20 Biologica! detoxi�cation of mycotoxins in the feed chain 
 Prof. Liu Yang, Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, China 

11:40 Innovative feed additives for mycotoxin decontamination 
 Dr Antonio F. Logrieco, Institute of Sciences of Food Production, National Research Council, Italy 

12:00 Mitigating mycotoxin contamination with yeast cell wall technology in an AGP-free production system 
 Dr Anhao Wang, Canadian Bio-Systems Inc., Canada 

12:15 The e�ectiveness of Durian peel as a multi-mycotoxin adsorbent 
 Saowalak Adunphatcharaphon, Faculty of Science and Technology, Thammasat University, Thailand 

12:30 Lunch break & poster viewing
 Workshop R-Biopharm
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TUESDAY 14 JANUARY 2020 

SESSION 2 - Mycotoxin occurrence, exposure and health risks 

Recent developments and challenges in relation to the impact of mycotoxins on human and animal health will be reviewed.

Chair:  Dr Amnart Poapolathep, Kasetsart University, Thailand and 
 Prof. Yoshiko Sugita-Konishi, Azabu University, Japan 

08:30 Occurrence of toxigenic black aspergilli and their mycotoxins production in agricultural products in Thailand 
 Dr Amara Chinaphuti, Department of Agriculture, Ministry of Agriculture and Cooperative, Thailand 

08:50 Biological monitoring and exposure assessment for mycotoxins in inhabitants of Bangladesh 
 Dr Nurshad Ali, Department of Biochemistry and Molecular Biology, Shahjalal University of Science and  
 Technology, Bangladesh 

09:10 Multiple mycotoxins and health risk monitoring of selected Thai foods 
 Dr Saranya Poapolathep, Department of Pharmacology, Faculty of Veterinary Medicine, Kasetsart University,  
 Thailand 

09:30 Assessment of fungal infection and mycotoxin contamination in pre- and post harvest rice in Vietnam 
 Liên Phan Thi Kim, Faculty of Food Technology, Ho Chi Minh City University of Food Industry, Vietnam 

09:50 Mycotoxins in aquaculture: an overlooked risk? 
 Dr Rui A. Gonçalves, Lucta, Spain 

10:10 Mycotoxin tolerance by black soldier �ies and mealworms 
 Prof. Ine van der Fels-Klerx, Wageningen Food Safety Research, The Netherlands 

10:30 Networking break & poster viewing 

11:00 Impact of mycotoxins on gut health and microbiota 
 Dr Sabran Mohd-Redzwan, Department of Nutrition and Dietetics, Universiti Putra Malaysia, Malaysia 

11:20 Toxicological characteristics of fusarenon-X in animals and human T cells 
 Dr Amnart Poapolathep, Department of Pharmacology, Kasetsart University, Thailand 

11:40 A possible involvement of mycotoxin exposure in the development of allergie diseases 
 Dr Tomoki Fukuyama, School of Veterinary Medicine, Azabu University, Japan 

12:00 Thailand Risk Assessment Centre (TRAC) and ASEAN Risk Assessment Centre for Food Safety (ARAC): a�atoxins 
 risk assessment case study 
 Dr Songsak Srianujata, Thai Society of Toxicology, Institute of Nutrition, Mahidol University and 
 Thailand Risk Assessment Centre, Thailand 

12:25 Chair’s summary 

12:30 Lunch break & poster viewing
 Workshop R-Biopharm
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TUESDAY 14 JANUARY 2020 

SESSION 4 - Minimising mycotoxin contamination

This session will focus on recent research and promising approaches to minimise mycotoxin contamination throughout the food & 
feed chain from di�erent perspectives.

Chair:  Dr Guangtao Zhang, Mars Global Food Safety Center, China and Prof. Chiara Dall’Asta, University of Parma, Italy 

13:30 Chair’s introduction 

13:35 Understanding soil-fungal-plant interactions as key steps in the development of strategies to minimise  
 mycotoxin exposure 
 Dr Gal Winter, School of Science and Technology, University of New England, Australia 

13:55 Mycotoxin mixtures in the rice food chain: current situation, and pre-and post harvest strategies  
 to minimise contamination 
 Dr Armando Venâncio, Centre of Biological Engineering, University of Minho, Portugal 

14:15 Di�erences in pre-harvest practices linked to the occurrence of Fusarium species and fumonisins in maize in Vietnam 
 Trang Minh Tran, Department of Food Technology, Safety and Health, Ghent University, Belgium 

14:35 Mycotoxins in human breast milk: challenges and perspectives 
 Dr Amin Mousavi Khaneghah, Department of food Science, State University of Campinas, Brazil 

14:55 Novel intervention strategies to mitigate mycotoxins in feed 
 Dr Paul Bruinenberg, Trouw Nutrition, The Netherlands 

15:15 Networking break & poster viewing

15:45    Bile acids – protecting liver and gallbladder: an innovative solution to mycotoxin exposure 
 Dr Jinbao Li, Shandong Longchang Animal Health Product Co. Ltd., China

16:00  Mycotoxins and probiotics interaction: an approach for improving food safety 
 Dr Hani El-Nezami, School of Biological Sciences, The University of Hong Kong, HongKong

16:20 Empowering national systems to mitigate mycotoxins: Post-Harvest Loss Innovation Lab Nepal and Bangladesh highlights 
 Dr Jagger Harvey, Department of Plant Pathology, Kansas State University, USA 

16:40 Strengthening the food value chain through introducing traceability from farm-to fork: a case study of a�atoxin 
 Dr Saikat Datta Mazumdar, Agribusiness and Innovation Platform, International Crops Research Institute  
 for the Semi-arid Tropics (ICRISAT), India 

17:00 E�ect of water activity and temperature on growth of Aspergillus �avus, expression of a�atoxin biosynthetic 
 genes and production of a�atoxin in food 
 Prof. Fuguo Xing, Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences (CAAS), China 

17:20 The model of the everted duodenum of broilers in the study of e�cacy of mycotoxin adsorbents 
 Prof. Jelena Nedeljkovic, Department of Animal Nutrition and Botany, University of Belgrade, Serbia 

17:35 Modifed zeolite decreases toxic e�ects of mycotoxins in whiteleg shrimp (Litopenaeus vannamei)
 Prof. Nantarika Chansue, Veterinary Medical Aquatic Animal Research Centre, Chulalongkorn University, Thailand

17:45 End of conference day 2

19:30 – 22:00 Conference dinner
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TUESDAY 14 JANUARY 2020 

SESSION 5 - MyToolBox: Smart strategies for e�ective 
mycotoxin management along the chain - focus on Asia 
The project MyToolBox funded by the European Commission aims at reducing the myco-
toxin contamination throughout the food and feed chain by integrating di�erent discipli-
nes and research into an ICT tool that assists stakeholders in decision making. A summary 
of project outcomes relevant to the Asian region will be presented.

Chair:  Dr Monique de Nijs, Wageningen Food Safety Research, The Netherlands 

13:30 What can be achieved when novel and fully integrated management strategies reducing and controlling 
 mycotoxins are developed and applied to food and feed chains? 
 Prof. Rudolf Krska, Department IFA-Tulln, BOKU Vienna, Austria 

13:50 Real-time decision support systems for better silo management of stored food crops in the EU and China 
 Prof. Naresh Magan, Cran�eld Soil and Agrifood Institute, Cran�eld University, UK 

14:10 The in�uence of processing parameters on the mitigation of deoxynivalenol during industrial baking 
 Dr Michele Suman, Barilla SpA, Italy 

14:30 Performance of feed additives for the detoxi�cation of fumonisins in swine and a�atoxins in cattle 
 Dr Jinquan Wang, Feed Research Institute, Chinese Academy of Agricultural Sciences, China 

14:50 The MyToolBox E-platform for mycotoxin prevention and control along the chain 
 Prof. Ine van der Fels-Klerx, Wageningen Food Safety Research, The Netherlands 

15:15 Networking break & poster viewing

17:30 End of conference day 2

19:30 – 22:00 Conference dinner (reservations only)

The o�cial Conference Dinner takes place at the Pool Bar of the Nikko Hotel (6th Floor) on Tuesday evening 14 January 2020. 
Soak in the refreshing spectrum of the outdoors and live out the day at a casual pace. The Pool Bar o�ers a delightful respite 
amidst a backdrop of tropical greenery with surrounded by Bangkok buildings. Dress code: business casual

Important notes:
• The conference dinner is only 

open to participants who regis-
tered in advance. You will �nd 
your ticket for this event at the 
back of your name badge

•  Participants who have registe-
red for the dinner, must wear 
and show their name badge. 
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TUESDAY 14 JANUARY 2020 

SESSION 6 
(Multi-)mycotoxin analysis  
From sampling to multi-mycotoxin analysis, from rapid screening to quantitative methods, and from method development to 
validation: an update.

Chair:  Dr Kaushik Banerjee, National Research Centre for Grapes, India and Dr Sheryl Tittlemier, 
 Canadian Grain Commission, Canada 

15:45 Revisiting the sampling, sample preparation, and analytica} variability associated with testing 
 wheat for deoxynivalenol 
 Dr Sheryl Tittlemier, Grain Research Laboratory, Canadian Grain Commission, Canada 

16:00 Challenges of developing mycotoxin pro�ciency testing, reference material, and certi�ed reference material 
 for Asian food matrices 
 Dr Bhadresh J. Desai, R-Biopharm Neugen Pvt. Ltd., India 

16:15 LC-MS/MS based strategies for the quantitative determination and characterisation of mycotoxin 
 contamination in cereal-based foods 
 Dr Sara Stead, Waters Corp., UK 

16:30 Development, evaluation, and validation of rapid screening methods for mycotoxins 
 Prof. Peiwu Li, Oil Crops Research Institute, Chinese Academy of Agricultural Sciences, China 

16:45 Mycotoxin biomarkers analysis: current situation and future challenges 
 Dr Arnau Vidal, Centre of Excellence in Mycotoxicology and Public Health, Ghent University, Belgium 

17:00 Trends in the occurrence of mycotoxins in various food commodities: recent �ndings from Singapore’s food
 safety monitoring programme 
 Joachim Chua, National Centre for Food Science, Singapore Food Agency, Singapore 

17:15 Intelligent methods to analyse mycotoxin production for future food safety 
 Prof. Zhisong Lu, Institute for Clean Energy and Advanced Materials, Southwest University, China 

17:30 End of conference day 2

19:30 – 22:00  Conference dinner
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WEDNESDAY 15 JANUARY 2020  

PLENARY SESSION 
EUROPEmeetsASIA – Mitigation of mycotoxins during food 
processing – lessons and practical guidance from recent 
European studies and applicability to South East Asia 

This session is made possible through the support of ILSI Europe’s Task Force Process-Related Compounds and Natural Toxins.

Chair:  Dr Michele Suman, Barilla SpA, Italy and ILSI Europe Chair of the Processing Contaminants &  
 Natural Toxins Task Force

Rapporteur: Geo�ry Smith, President, ILSI SEA Region / Pauline Chan, Director, Programme A�airs, 
 ILSI SEA Region, Singapore

08:30 Introduction to ILSI Europe and the Practical Guidance on Mycotoxin Mitigation along Food Processing 
 Dr Michele Suman, Barilla SpA, Italy and ILSI Europe Chair of 
 the Processing Contaminants & Natural Toxins Task Force 

08:50 Toxicological assessment of process-related mycotoxins at a regulatory level - state of the art 
 Dr Paula Alvito, Food and Nutrition Department, National Institute of Health, Portugal 

09:10 ln-depth analysis: how to manage the cereals and cereals-based food production chain mitigating mycotoxins 
 Dr Johan De Meester, Cargill R&D Centre Europe, Belgium 

09:30 The application of the mycotoxin mitigation guidance at an ASEAN level in co�ee production - a case study 
 Dr Jonathan Barcelo, School of Natural Sciences, Saint Louis University, Philippines 

09:50 Remaining gaps and challenges on mycotoxin mitigation in Southeast Asia 
 Elias Rito, European Association of Chemical Distributors, Belgium

10:10 Roundtable discussion on the toxicology, occurrence and risk assessment of mycotoxins 
 Michele Suman, Paula Alvito, Johan De Meester, Jonathan Barcelo and Elias Rito 

10:30 Networking break & poster viewing

19TRX111z013   13 03-12-19   14:45
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WEDNESDAY 15 JANUARY 2020  

PLENARY SESSION 
Beyond mycotoxins: addressing high-priority food safety challenges  
Looking beyond the mycotoxin horizon, what’s up?

Chair:  Prof. Rudolf Krska, BOKU Vienna, Austria and Prof. Chris Elliott, Queen’s University Belfast, UK 

11:00 Beyond mycotoxins: plant toxins! 
 Dr Monique de Nijs, EU Reference Laboratory Mycotoxins & Plant Toxins and 
 Wageningen Food Safety Research, The Netherlands 

11:25 Food & feed fraud: mycotoxins and beyond 
 Prof. Chris Elliott, Institute for Global Food Security, Queen’s University Belfast, UK 

11:50 Finding new solutions to help address high-priority food safety challenges 
 Dr Guangtao Zhang, Global Food Safety Center, Mars, China 

12:15 Best Poster Award presentation 

12:30 Top Five Answers learned at WMFmeetsASIA 

12:50 Looking forward to WMFmeetsITALY and WMFmeetsASIA 

13:00 Closing of WMFmeetsASIA

19TRX111z014   14 03-12-19   14:45
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WORKSHOP

Tuesday 14 January 2020 - 12:30-13:30 

RIDA©SMART APP and QualiT™  - Your �rst line of 
defence against mycotoxins in food & feed 

Sponsored by R-Biopharm, Germany and Trilogy Analytical Laboratory, USA

Mycotoxin contaminations of food and feed have a huge economic impact. Mycotoxin contaminations of crops are 
unavoidable, but mycotoxins can be managed. During the entire process from �eld to food or feed critical steps can 
be identi�ed to monitor mycotoxins. For this approach a mobile, easy to use tool to make quick, on-site decisions is es-

sential. Lateral �ow-based test are well accepted methods for this. For a quantitative result a lab environment was still required. 
R-Biopharm now presents the next generation in rapid, on-site mycotoxin testing. We have developed an app, which allows you 
to use your smartphone as a lateral �ow reader. 

But that is just one part of the story. You want to be sure you are making the correct decisions as well. QualiT™ is a toolbox 
developed by Trilogy Analytical Laboratory for quality control in mycotoxin analysis. QualiT™ o�ers (certi�ed) reference mate-
rials, both as pure material and as well as naturally contaminated materials, quality control materials and analytical standards. 
Besides that, Trilogy o�ers additional useful tools for sample preparation and sample clean-up and knowledge database, collec-
ting 20 years of experience as an (ISO 17025 accredited) food testing lab, specialised in mycotoxin, allergen mycotoxin binder 
testing.
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PLENARY SESSION
SHARING KNOWLEDGE AND EXPERIENCE 

ACROSS BOUNDARIES – ROLLING INTO ASIA 

17The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok
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MONDAY 13 JANUARY 2020
PLENARY SESSION
SHARING KNOWLEDGE AND EXPERIENCE ACROSS BOUNDARIES – ROLLING INTO ASIA 

Key challenges facing the Asian food industry  
in the next decade

Matt Kovac
Food Industry Asia, Singapore

matt.kovac@foodindustry.asia

Food safety for public health and trade has become a shared concern regionally and 
globally. The inability of many developing countries to test for food contaminants of 
safety and trade impact concerns, such as a�atoxins, pesticides and veterinary drug 

residues, has resulted in numerous negative consequences including adverse e�ects on public health, economic disruption and 
loss of trust along the food supply chain.
 
The Training-of-Trainers (T-o-T) programme was initiated as a technical assistance session to the Greater Mekong Subregion 
(GMS) countries to address these issues derived from the inability to detect food contaminants. This four-phased T-o-T program-
me aims to develop both the capacity to perform �t-for-purpose mycotoxins analytical tests, as well as a sustainable core of 
local trainers who can propagate the training in the region and act as local resources.
 
The programme, with all four phases completed in Vietnam, has demonstrated positive impact on the country’s ability to test 
food reliably to ensure public health and help avoid trade disruption. Built on the success of T-o-T in Vietnam, moving forward, 
the relevant e�orts shall be continued for the other GMS countries in order to acquire the relevant testing accreditation for 
national laboratories that will help delineate a pathway towards harmonisation/mutual recognition of mycotoxins testing certi-
�cates among GMS countries.

19TRX111z018   18 03-12-19   13:13
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Mycotoxins in the Asian region: a multi-annual survey

Gerd Schatzmayr, T. Jenkins and C. Gruber-Dorninger
BIOMIN Research Center, Austria

gerd.schatzmayr@biomin.net

Mycotoxins contaminating animal feed may negatively a�ect animal health and 
productivity and be transferred into animal products. Therefore, mycotoxin oc-
currence in feed should be monitored closely. We performed a large-scale survey 

investigating mycotoxin contamination in feed from Asia. We analyzed mycotoxin occur-
rence and co-occurrence, as well as year-to-year trends of mycotoxin contamination levels and their association with weather.

A total of 24,455 samples of feed and feed raw materials (e.g. maize, wheat, soybean, rice) were collected from 17 Asian coun-
tries from 2008 to 2019. The vast majority of these samples (92%) was contaminated with at least one mycotoxin. A�atoxin B1 
(AFB1), deoxynivalenol (DON), fumonisins (FUM), zearalenone (ZEN) and ochratoxin A (OTA) were frequently detected. Further-
more, a large fraction of samples (72%) was co-contaminated with at least 2 mycotoxins. Mixtures of AFB1 and FUM, AFB1 and 
OTA, as well as DON FUM, and/or ZEN were most common depending on region. 

Prevalence and concentrations of mycotoxins varied between South Asia, Southeast Asia and East Asia and our data indicate 
that each region faces its own challenges with respect to mycotoxin contamination of feed. For example, AFB1 was prevalent 
in samples from South Asia and Southeast Asia (76.8% and 51.0% of positive samples, respectively). Importantly, signi�cant 
fractions of the samples (South Asia: 40.6%; Southeast Asia: 20.6%) exceeded the EU maximum level for AFB1 in feed stipulated 
for the most resistant animal species (20 µg/kg). Thus, according to our data, AFB1 is a signi�cant risk factor for animal health 
and productivity in these regions. Ochratoxin A is also a particular concern in South Asia. In East Asia, the Fusarium mycotoxins 
(DON, ZEN and FUM) were generally more prevalent and at higher concentrations.

Mycotoxin contamination in maize and wheat varied from year to year in each region. Comparison of this variation with histori-
cal weather data con�rmed an e�ect of rainfall and temperature during silking or in the lead-up to harvest on mycotoxin levels 
in maize crops. For example, relatively high concentrations of AFB1 and FUM in East Asian maize in 2017 were associated with a 
relatively high temperature during the silking period and relatively high rainfall in the lead-up to harvest. 

In conclusion, results of a large-scale survey indicate that despite all e�orts to prevent mycotoxin formation along the feed 
supply chain, animal feed from Asia was widely contaminated with mycotoxins in recent years. A�atoxins occurred frequently in 
potentially unsafe concentrations and co-occurrence of mycotoxins, possibly resulting in combined toxic e�ects, was common. 
This underlines the importance of using mycotoxin deactivators in feed to minimize detrimental e�ects to animal health and 
performance. To ensure e�cacy and safety, mycotoxin deactivators that have been positively assessed by independent authori-
ties, such as the European Food Safety Authority (EFSA) should be preferred. 
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What climate change means for fungi, mycotoxins, food and 
feed safety and security in the Asian region

Naresh Magan and A. Medina
Applied Mycology Group, Environment and AgriFood Theme, Cran�eld University, UK 

n.magan@cran�eld.ac.uk

In the last few years, Asia has experienced signi�cant �uxes in abiotic factors, especially 
related to extreme weather events. Indeed, it is considered a hot spot region for the 
impact of climate change. This is related to expected changes in temperature (+2-4°C) 

and elevated CO2 (x2-3 existing levels) which are expected to impact on the production of staple food/feed crops and impact 
on food security and safety. Climate change factors will change the pre-harvest fungal diversity in staple crops such as rice and 
maize in�uencing the microbiome and thus potential for contamination with mycotoxigenic fungi and mycotoxins. This will 
in�uence yield and nutritional quality and exacerbate such toxin contamination during drying and storage especially in rural 
communities. In addition, It is important to consider the relative resilience of mycotoxigenic fungi in such staple commodities 
and whether minimisation strategies will be e�ective under climate related stress factors. Recent studies with paddy and pro-
cessed rice on the e�ect of climate change abiotic factors of temperature and drought stress suggests that both nutritional va-
lue and contamination with a�atoxins and fumonisins were increased, especially in the processed rice. Minimisation strategies, 
especially using biocontrol approaches may also be a�ected by such environmental stresses. It is thus critical that strategies are 
developed which are resilient enough to address the impacts of climate-related factors in staple food chains. It is critical that 
data sets can be developed that can help in evaluating the relative risks of increased mycotoxin contamination under future 
climate-related scenarios so that food safety and security are not compromised. These aspects will be discussed in relation to 
the food security agenda and the implications that climate change-related scenarios may have on the resilience of control stra-
tegies for mycotoxins.
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Getting from farm to fork: analytical tools for integration of 
mycotoxin management in the Asian food production chain

Ronald Niemeijer
R-Biopharm AG, Germany

r.niemeijer@r-biopharm.de

Mycotoxins have a major economic impact. According to the World Health Orga-
nization (WHO) still more than 25% of the world’s crops are contaminated with 
mycotoxins. Mycotoxins cause serious health issues to a signi�cant part of the 

human population. Maybe not in the western world, where mycotoxin management has been very e�ective, but mycotoxins 
in staple foods are a serious health risk for consumers in Asia, Africa and Latin America. Mycotoxins still cause signi�cant losses 
of e�ciency in livestock farming and maybe a health risk for pets. Consumers are getting more concerned about the quality of 
food and regulations are increasingly enforced globally. As a result mycotoxin testing is growing rapidly and projected to grow 
the coming years with an annual growth rate of 5% - 7%, and these growth rates are expected to be even higher in e.g. the 
Asia-Paci�c region. 

Mycotoxins contaminations of crops are unavoidable but mycotoxins can be managed. Good agricultural and good manufactu-
ring practices will help. Monitoring mycotoxin contaminations by testing is necessary to verify the products will meet internati-
onal regulations and guidelines. Yet, instead of testing large numbers of end-products, a more pro-active approach would have 
many bene�ts.  

Mycotoxin testing has become faster, more comprehensive and more automated. The use of mobile devices in mycotoxin ana-
lysis and sharing the analytical data in the cloud has opened entirely new ways of mycotoxin data use. Analytical data about the 
quality of commodities can be available from all locations in real-time. The analytical data may also be used in combination with 
other agricultural and environmental data, like weather conditions enabling to create more precise predictive models. 

During the entire process from �eld to food or feed critical steps can be identi�ed to monitor mycotoxins. For this approach a 
mobile, easy to use tool to make quick, on-site decisions is essential. Yet equally important is that these decisions are made in a 
reliable way so that the quality of the method is assured.

19TRX111z021   21 03-12-19   13:13



M
O

N
D

AY

22 The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

ASEAN policy on mycotoxins: past, present and future

Surmsuk Salakpetch 
Department of Agriculture, Ministry of Agriculture and Cooperatives, Thailand

ssalakpetch@gmail.com

Mycotoxins viz. a�atoxin, ochratoxin, and fumonisin in agricultural commodities 
can apply toxic e�ects in human and animal. In 2013, ASEAN Member States star-
ted working in development of the ASEAN Food Safety Regulatory Framework. 

Outcome of the study identi�ed the need for an ASEAN Food Safety Policy. Afterward, 
the ASEAN Food Safety Policy was endorsed by Economic Ministers (AEM), ASEAN Health 
Ministers (AHM) and ASEAN Ministers of Agriculture and Forestry (AMAF) in 2015. One important principle is to harmonize the 
policy with international standards. ASEAN principles and criteria for the establishment of maximum level (ML) for contami-
nants and toxins in food and feed (including mycotoxins contamination level) were �nalized in 2016 which based on the CODEX 
STAN 193-1995. This ASEAN ML standard is gradually setting up. However, the risk assessment report on total a�atoxins and 
a�atoxin B1 through the consumption of peanut and corn was endorsed in early 2019 by the ASEAN Risk Assessment Centre for 
Food Safety (ARAC). The endorsed report is already submitted for further deliberations and actions in enhancing the food safety 
control of peanut and corn among ASEAN countries. Although the ASEAN policy on mycotoxins is not fully completed yet, we 
will push forward these important steps which not only for safety and quality in agricultural commodities and products for 
ASEAN community but also for worldwide food safety, quality and security as a source of world food suppliers.
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MONDAY 13 JANUARY 2020 
COMPANY PITCHES
Short presentations by sponsors to inspire the audience to visit their booths

R-BIOPHARM
https://r-biopharm.com

The 2nd “Habit of highly e�ective people” as presented by Stephen R. Covey: “Begin with the end in mind”. What does this has to 
do with mycotoxin testing? Actually, quite a lot. Once I have my sample to be tested, what do I want to know? Where and when 
do I need the answer? Do I need to have an answer right here and right now? Or would it be more e�cient to collect samples 
and test them all in one run? What kind of lab equipment is available? Is automation an option? And how do I know my test 
method is giving me a reliable answer? Could you help me con�rming this result I have?

At R-Biopharm we can help you answering all those questions. We have 30 years of experience in providing analytical solutions 
and are proud to o�er you more than just a “test kit”.     

About R-Biopharm
R-Biopharm is a leading developer of test solutions for clinical diagnostics and food & feed analysis. Since 1988, we have develo-
ped innovative products and pioneering solutions of the highest quality, safety and e�ciency in Darmstadt as well as producti-
on sites in Glasgow, Washington MO and Berlin.
Our extensive product range o�ers best solutions for reliable food and feed analyses. A variety of di�erent test systems enables 
detection of mycotoxins, allergens or illegal residues and microbiological contamination.
R-Biopharm AG was founded in 1988 as a subsidiary of Röhm GmbH in Darmstadt, Germany. Today the German parent compa-
ny R-Biopharm is represented globally by local subsidiaries and an extensive network of more than 80 distributors.
www.r-biopharm.com
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TROUW NUTRITION
https://www.trouwnutrition.com

About Trouw Nutrition: Trouw Nutrition, a Nutreco company, is a global leader in innovative feed specialties, premixes, feed ad-
ditives and nutritional services for the animal nutrition industry. It provides products, models and services to boost productivity 
and support animal health through all life stages. With unique, species-speci�c solutions, Trouw Nutrition has been meeting the 
needs of farmers and home-mixers, feed producers, integrators and distributors since 1931. Headquartered in the Netherlands, 
the company has locations in 28 countries and employs approximately 8,000 people.

Innovation is one of Trouw Nutrition’s core values. Over 100 experts conduct research in nutrition and its application in animal 
production for poultry, ruminant and swine. To do this research, Trouw Nutrition R&D has �ve major research centres in Canada, 
Spain and the Netherlands. Its in-house research is complemented with over 50 long-term research collaborations with scien-
ti�c institutes across the globe. Trouw Nutrition R&D activities are closely aligned to the needs of the market. Application and 
Solution Centres in Europe and North America coordinate the interface between R&D and the operating companies of Nutreco 
to ensure an excellent �t between local needs and global nutritional solutions.

Trouw Nutrition o�ers feed additive solutions as a complete package consisting of products, models and services. Focus areas 
are gut health, feed safety, and nutritional solutions. The company’s Mycotoxin Risk Management programme enables feed pro-
ducers to mitigate mycotoxins e�ectively and cost-e�ective, using state-of-the-art strategies and comprehensive diagnostics. 
This allows customers to actively monitor mycotoxin risk, raising con�dence in their products. 

This integrated approach o�ers a three-step programme, involving the identi�cation of which mycotoxins may impair animal 
performance and the measurement of contamination levels, implementation of risk control measures and a thorough evaluati-
on of the e�ect of the measures taken. 

The Mycotoxin Risk Management programme combines knowledge, services and products into a customised solution, focussed 
on supporting animal health and productivity. 

SHANDONG LONGCHANG ANIMAL HEALTH PRODUCT CO. LTD.
http://www.sdlcdb.com

Shandong Longchang Animal Health Product Co., Ltd. was established in 2004. The 
head-quarter locates in Jinan, Shandong Province. We are the �rst producer of speci-
alized patented feed bile acid in China and bile acid produced by Shandong Long-
chang has been approved for the National Class 1 feed additives by China’s Ministry 
of Agriculture . Our business has throughout all over the world.

Shandong Longchang pays great attention to the introduction and cultivation of talents. In the past few years, the company has 
continuously attracted outstanding talents to join. Now, we have 1 academician workstation and a professional and excellent 
operation management team with  more than 40 experts. Shandong Longchang actively strengthens cooperation with well-
known domestic and abroad universities and research institutes such as the Feed Industry Center of the Ministry of Agricultu-
re, China Agricultural University, Nanjing Agricultural University, Zhejiang University, Ocean University of China, University of 
Sydney and the University of Melbourne.

With strong technical support for the optimization of extraction process, product quality control and providing quality services 
to our customers. Shandong Longchang has always regarding “developing green, safe and e�cient additives to serve the global 
feed industry” as mission and pursuit, and has won the trust of customers and the steady increase of market sales.
Shandong Longchang Animal Health Product Co., Ltd. determined to be the excellent supplier of feed additive and animal 
health products in the world. We would like to together with craft brothers develop hand in hand to make a positive contributi-
on for the safety, health and sustainability of domestic and overseas animal husbandry!
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ADISSEO
https://nutriad.com

The Adisseo group is one of the world’s leading experts in feed additives. Adisseo became a global player in mycotoxin manage-
ment through its acquisition of Nutriad. The group has 10 research centers and production sites across Europe, the USA and 
China which help to design, produce and market sustainable nutritional solutions and animal feeds. With more than 2,200 em-
ployees, Adisseo serves around 3,900 customers in over 110 di�erent countries through its global distribution network. Adisseo 
is one of the main subsidiaries of China National BlueStar, a leader in the Chinese chemical industry with approximately 21,500 
employees and a turnover of 9,3 billion USD. Adisseo is listed on the Shanghai Stock Exchange. 

There has been a recent  increase in  awareness and knowledge of the e�ects of mycotoxins on animal health and performance. 
This has subsequently led to a growing number of producers seeking to understand how the risk posed by mycotoxins can be 
mitigated. Responding this growing demand, Adisseo has broadened and increased its accessibility to customers across the 
globe. As a result, in the past 2 years, Adisseo has expanded its markets across the world, penetrating all regions. This has been 
achieved through a  focus on continous and intensive investment into its mycotoxin management product range. Currently, 
Adisseo’s mycotoxin deactivators are produced in Belgium and sold worldwide through a network of sales o�ces and distribu-
tors. They are supported by several application laboratories and manufacturing facilities located in 3 continents.

In addition to improving its product range, Adisseo has gained a competitive edge in mycotoxin screening and more insight 
in how best to dose mycotoxin deactivators based on known challenges. This expertise has been shared extensively with its 
customers who have bene�ted immensely.  Moreover, Adisseo has reviewed the quality of all its raw materials and invested sig-
ni�cantly in ensuring that only quality products are used in its formulations. Adisseo has also been engaged in numerous trials 
and experiments involving dairy cows, poultry and swine. Through these trials, the e�ectiveness of its mycotoxin deactivators 
against di�erent mycotoxins has been evaluated. Furthermore, the various mycotoxin surveys which were conducted in several 
countries helped Adisseo’s customers to evaluate their mycotoxin risks enabling them to re-evaluate their strategies for the 
forthcoming season. As a group, Adisseo has realized that its customers have gained con�dence in its products especially under 
challenging conditions as these products have consistently shown excellent performance at high mycotoxin levels where many 
alternatives have failed.  

PATENT CO.
http://global.patent-co.com

More than 25 years of experience in animal nutrition’. Founded in 1990 in the heart of Europe, Serbia, PATENT CO. became a 
global player in the feed additives industry bringing sustainable solutions on mycotoxicosis as well as on phytogenics. We are 
a technology-driven global company built on entrepreneurial innovation, research and teamwork with distributors and custo-
mers. Since 1993, PATENT CO. �agship product is MINAZEL: a clinoptilolite based product to prevent mycotoxicoses in all target 
species. After 8 years of experience, research in our laboratory and trials in our experimental farms, we launched in 2001 a new 
generation of patented mycotoxin adsorbent: MINAZEL PLUS. However, our commitment is to provide not only best solution 
products but also technical support and advancement in the development of new knowledge and products to improve animal 
nutrition. Our product portfolio is divided into 3 sections:
•  leader in mycotoxin control (MINAZEL, 1st generation adsorbent; MINAZEL PLUS, premium mycotoxin adsorbent);
•  phytogenics – natural based solutions (PATENTE HERBA – 1st generation natural non-antibiotic growth promoter; PATENTE 

HERBA PLUS/DYSGUARD-S – premium natural non-antibiotic growth promoter; RIDofMITE – natural non-toxic alternative to 
synthetic insect repellents; and

•  vitamin-mineral premixes – high quality for higher pro�tability.

MINAZEL PLUS is created by innovative and unique technology following the European patent. The product use leads to a broad 
range of action such as adsorption of all mycotoxins, polar and less polar in a very high percentage. Once adsorbed to MINAZEL 
PLUS, mycotoxins are not desorbed through the intestinal tract: great speed of adsorption – the largest part of mycotoxins is 
adsorbed within a few minutes; does not adsorb nutrients from feed; and e�ective under diverse conditions with di�erent ani-
mal species in Europe, Latin America, Africa, Asia... MINAZEL PLUS is pH stable, retaining its mineral structure in all pH (from 1 to 
10). This makes it stable in the stomach and intestines, thus favourable for use as animal feed supplement. MINAZEL PLUS shows 
selectivity during adsorption. It adsorbs only mycotoxins, while leaving vitamins, minerals, amino acids in the feed! Some myco-
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toxins are quickly absorbed after oral intake. After 30 min they can be found in the blood, and after 60 min in the liver. MINAZEL 
PLUS adsorbs more than 50% of mycotoxins in �rst 5 min, more than 75% in �rst 30 min and more than 90% in �rst 60 min. 
MINAZEL PLUS is highly e�ective. It adsorbs: 99% of a�atoxin B1, 94% of zearalenone, 96% of ochratoxin A, 86% of fumonisin B1, 
83% of T-2 toxin, and 97% of ergot alkaloids. Our large laboratory facilities, of which one part is the chemical analytical laborato-
ry with an LC-MS/MS, research laboratory (analytical chemistry and microbiology), educational centre and experimental farms 
for broilers, pigs and ruminants makes PATENT CO. one of world’s most innovative-driven companies in this �eld of activity. PA-
TENT CO. has been investing continuously in innovation, research and development as the essential component of supporting 
the global presence and product’s technical leadership. An understanding of sustainability in animal production is becoming 
increasingly necessary. In this context, PATENT CO. strong determination towards scienti�c integrity and open collaborative 
relationships with universities, research centres, distributors and farmers has allowed us to provide premium products for our 
increasingly challenging industry. Despite our growth, some things never change. We still call farms and feed mills home. For 
the past 25 years, our team and business partners went together through all the challenges, ups and downs – new friendships 
forged, and the sheer act of improving animal production.

IMPEXTRACO
https://www.impextraco.com

Impextraco develops and produces feed ingredients that protect animal health and enhance productivity. Our goal is to deliver 
cost e�cient solutions that protect animals and optimize their performance while respecting animal welfare and sustainability.
As the animal production industry is consistently evolving, every stakeholder is facing new challenges. We strive every day to 
satisfy these new demands from both our customers and the authorities.
That’s why we created a range of premium ingredients both for protection and performance of the animals. Our products stimu-
late the healthy growth of the animal in an e�ective and sustainable way.
Our ingredients are divided in two ranges. All our own products for the protection of the animal and their feed, are made with 
the highest quality antioxidants, mould inhibitors, mycotoxin eliminators, salmonella inhibitors, acidi�ers, enzymes and pre-
biotics. In our performance ingredients range, we use vitamins, micro minerals, amino acids, antioxidants, growth enhancers, 
anticoccidials, colouring agents, enzymes and organic acid & their salts from the highest quality.
To make sure you get the best feed ingredients possible, we strongly emphasise on R&D and quality control. Through advanced 
production facilities and experimental units, we deliver cost-e�ective, e�cient and sustainable solutions.
 
Alongside partnerships with universities, Impextraco runs its own research facilities and has validated animal models. One of 
most recent techniques, such as the use of biomarkers, are used in all our in vivo trials. These accurate strategies led to a unique 
combination of e�ective ingredients compiled in Elitox®, a reliable insurance policy against mycotoxins with proven e�cacy in 
the �eld. 
Biomarkers give the opportunity to detect changes in biological parameters in a very early stage after mycotoxin contaminati-
on, including immune responses. The e�cacy of Elitox® is extensively tested in vivo to prove its immunomodulating properties, 
helping the animal to overcome mycotoxicosis and hence preventing secondary infections from being manifested.

The whole of our production, research, warehousing and distribution facilities comply with the highest EU and international 
quality control standards, such as GMP. They meet the most rigorous quality checks, physical inspections, manufacturing best 
practices and comprehensive traceability requirements.

What and where ever your needs are, you can safely rely on Impextraco’s full commitment to your success.
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PRIBOLAB
http://www.pribolab.com

Pribolab is a leading supplier focusing on the �eld of food safety (especially biotoxins) 
test products and technical solutions. We have a comprehensive product line covering mycotoxin, cyanotoxin&marine toxin, 
food allergen, GMO and veterinary drug residues, etc.

The featured products including:Solid/Liquid Standards;(13C,15N) Isotope Labeled Internal Standards;Immunoa�nity Co-
lumns;Multifunction Cleanup Columns;Molecularly Imprinted Polymer Columns;Rapid Test Strips and ELISA Kits, etc.which 
have been widely applied in food safety area including food&feed enterprise, university &research institutes, government and 
third party laboratories.Also we provide the global marketing with automated sample pretreatment and analytical instruments 
including Derivatization Devices;Automatic Homogenizer;Automatic Immunoa�nity Column Puri�cation System;Automatic 
Standard Solution Preparation System;Lateral Flow Reader and ELISA Reader,etc.
We are proud to provide industry leading products and service solutions, keep improving the products and service through 
constant innovations, and help our customers to achieve fast and precise testing results for their business.

Pribolab, innovation for food safety every day!

PROGNOSIS BIOTECH 
https://www.prognosis-biotech.com

ProGnosis Biotech is an innovative Biotechnology Company, specialized in developing and manufacturing next-generation 
immuno-assays for the dairy, food and feed industries. Our company produces high-quality ELISA kits and Lateral-Flow tests, de-
tecting and quantifying A�atoxin M1 in milk as well as all the major Mycotoxins in grains, cereals, nuts and many other commo-
dities including animal feed. 

ProGnosis Biotech o�ers a wide range of products that provide Mycotoxin testing solutions according to any legislation global-
ly. We regularly expand our product list as we always follow market’s needs developing highly accurate and innovative products. 
Based in Greece and having also representative o�ces in Spain and China, ProGnosis is an export-oriented enterprise which 
through a large network of distributors, exports ELISA kits and Lateral-�ow tests to more than 30 countries worldwide, in 4 con-
tinents. Our main goal for the forthcoming years is to expand our activities into new markets o�ering reliable and competitive 
products.

In order to consistently provide top-quality products, ProGnosis participates on a monthly basis in Pro�ciency Tests in the UK, 
France, Germany, Italy, and the US. Additionally, it o�ers validated products from the most highly esteemed organizations wor-
ldwide while all R&D and production procedures are certi�ed with ISO 9001. 
Our Mission serves as the standard against which we weigh our actions and decisions: 
• To provide innovative, unique and reliable solutions with our products. 
• To create value and make a di�erence in the food and laboratories’ sector.
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MIXSCIENCE
http://www.mixscience.eu

‘Apply industrial knowledge to develop products and services related to mycotoxin risk management’. 
Integration of the huge amount of knowledge, resulting from the intensive work to reduce mycotoxins risk worldwide, is one is-
sue to improve mycotoxins management in practice. MiXscience, a company with expertise in animal nutrition and production, 
applies its know-how to provide various product and services to the feed industry, in several countries. MiXscience developed a 
full programme for the French industry, which is a reference to adapt globally. 

The programme starts with a strict control plan of the mycotoxins contamination: every year, in the varied micro-climatic 
regions across France, mycotoxins levels in local cereal crops and their by-products are carefully monitored. In 2018, more than 
500 analyses were done on wheat, barley and triticale cultivated and harvested in France for deoxynivalenol and zearalenone. 
According to the encountered situation, detailed recommendations are made to the technical teams of animal feed manufac-
turers to adjust the purchase strategy and feed formulation. Indeed, it is necessary to regularly evaluate feed quality as seasonal 
and local weather conditions during critical plant growing stages result in speci�c mycotoxin occurrence and concentration. 
In order to increase the control pressure while monitoring analytical cost, practical recommendations to use quantitative on-site 
testing equipments have been developed. Still in a process of a global risk management, MiXscience designed its own decisi-
on-making tool. Based on a large number of literature reviews but also thanks to its own research capacity and feed-backs from 
�eld experience of its long-term partners in feed manufacturing, a unique database has been built with critical contamination 
thresholds for major mycotoxins and their metabolites, for main animal species and all physiological stages. Thresholds for my-
cotoxin limit concentrations and their metabolites are those beyond which zootechnical and economic e�ects are likely, again 
within the framework of risk management. 

MiXscience has a strong capacity of research, owning its own private research centre dedicated to applied research in animal 
nutrition and feeding. This powerful experimental capacity, associated with expertise in sourcing and formulation, makes it 
possible to o�er innovative and cost-e�ective solutions to the market, based on proprietary developments or co-operation 
with active ingredient suppliers. Altogether, best known practice in prevention and 
management of mycotoxin risk in the animal feed industry can be implemented 
worldwide.

ENVIROLOGIX
https://www.envirologix.com

EnviroLogix Inc. pushes diagnostic boundaries forward in the life sciences, grain markets and the food supply chain. Since our 
founding in 1996, our driving inspiration has been to create breakthrough diagnostic technologies for agriculture, seeking inno-
vative ways to help customers in a broad array of verticals solve their problems and improve their operational e�ciency.
That drive to pioneer advancements continues today, as we develop smart, easy-to-use GMO and Mycotoxin detection instru-
ments, test kits, and software solutions. The data our decision-point solutions generate feeds into a growing spectrum of invalu-
able agricultural meta data used to make business decisions and ultimately to meet consumer demand for transparency.
Headquartered in Portland, Maine, with a second location in Jaguariúna, Brazil, we take pride in our fast-paced and innovative 
technology. We value the diverse knowledge and experience of each contributor working at every level of the company.
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EUROFINS TECHNOLOGIES
https://www.euro�ns.com/food-and-feed-testing/food-testing-services/technologies

Many food and beverage companies conduct all or part of their testing in-house. These testing operations face mounting pres-
sure to meet new regulatory, customer standards and manage costs while ensuring quality and timely product release.
Euro�ns Technologies is a global provider of diagnostic test kits, ELISA-processing automation platforms and lab consumables 
for the food, feed, environmental, biopharma and clinical industries.
Our in-house R&D teams have expertise in developing a wide range of assays and custom solutions. 
We are delighted to provide best-in-class technical support for our partners.
Many food and beverage companies conduct all or part of their testing in-house. These testing operations face mounting pres-
sure to meet new regulatory, customer standards and manage costs while ensuring quality and timely product release.
Euro�ns Technologies is a global provider of diagnostic test kits, ELISA-processing automation platforms and lab consumables 
for the food, feed, environmental, biopharma and clinical industries.
Our in-house R&D teams have expertise in developing a wide range of assays and custom solutions. 
We are delighted to provide best-in-class technical support for our partners.

Diagnostic kits
Euro�ns Technologies o�ers a broad range of diagnostic kits covering mycotoxins, allergens, food pathogens, viruses, GMOs, 
veterinary drug residues, animal species, veterinary diagnostics, environmental and water testing.

Available testing methods
The available testing methods include ELISA kits, lateral �ow kits, PCR kits, and immunoa�nity columns.

Instruments
We o�er precise, compact, cost-e�cient and innovative instruments, the ThunderBolt® and The BOLTTM, which are the standard 
platforms for Euro�ns Technologies ELISA-based diagnostic kits including the mycotoxin ELISA kits.

The ThunderBolt® is an innovative 2-plate, fully automated, high capacity open platform. The user friendly and �exible software 
is capable of programming a broad range of protocols. The ThunderBolt® is available for both ELISA and Chemiluminescent 
(CLIA) applications. It is the smallest and lightest instrument in its class.

The BoltTM, a one-plate ELISA+CLIA processor, shares many features of the ThunderBolt®, with a more customizible, lower 
throughput and cost-e�ective design. Our interactive user-friendly software provides a simple laboratory experience for instru-
ment operation. The compact  instrument �ts standard 60 cm lab bench.

ALLTECH
https://www.alltech.com

Founded in 1980 by Irish entrepreneur and scientist Dr. Pearse Lyons, Alltech is a cut-
ting-edge technology company in a traditional industry, agriculture. Our products improve the health and nutrition of plants 
and animals, resulting in more nutritious products for people as well as less impact on the environment. With expertise in yeast 
fermentation, solid state fermentation and the sciences of nutrigenomics and metabolomics, Alltech is a leading producer of 
yeast additives, organic trace minerals, feed ingredients, premix and feed.

We work with producers across the globe to address the issues most important to them, including the management of myco-
toxins, which has been a core focus at Alltech for more than 25 years. The Alltech® Mycotoxin Management program helps miti-
gate the threat to animal health from these toxic metabolites consumed in contaminated feedstu�s. The program’s line of tools 
helps identify mycotoxin contamination on-farm and in the feed mill, and it o�ers a picture of the physical and �nancial impact 
of mycotoxins on an operation. Additionally, the program highlights recommendations on the best solutions to protect animal 
health and pro�tability. These solutions are backed by science, and Alltech’s commitment to product research and development 
has resulted in more than 150 peer-reviewed publications in conjunction with numerous academic institutions around the wor-
ld, addressing the impact of mycotoxins on a variety of species and the role of organic adsorbent materials in their mitigation.
Together, with our more than 5,000 talented team members worldwide, we believe in “Working Together for a Planet of Plen-
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ty™.” With the adoption of new technologies, the adaptation of better farm management practices and the ingenuity inherent in 
the human spirit, we believe a world of abundance could be ours.

Alltech is a private, family-owned company, which allows us to adapt quickly to our customers’ needs and stay focused on ad-
vanced innovation. Headquartered just outside of Lexington, Kentucky, USA, Alltech has a strong presence in all regions of the 
world. For further information, visit www.alltech.com/news. Join us in conversation on Facebook, Twitter and LinkedIn. 

OLMIX
https://www.olmix.com

Olmix Group: algae-based natural solutions. A desire to provide natural alternatives to 
agricultural additives led to the creation of Olmix Group in Bréhan, at the heart of Brittany 
(France), in 1995. In 20 years, the company has become one of the major global specialists in 
marine biotechnology and green chemistry. 

From the start, Olmix Group has innovated in trace elements, transforming by-products into 
high-value ingredients. Its mission is to make e�ective use of an abundant untapped resource to promote sustainable food. This 
approach guides the company’s teams worldwide in their work of extracting value from green, red and brown algae. 

“The secret to Olmix Group’s success has been our visionary approach, identifying marine algae as a renewable raw material 
with a unexpected potential to help feed 9 billion people sustainably by 2050.” Hervé Balusson, Olmix Group founder and CEO.
As a specialist in marine biotechnology, Olmix Group provides natural sources of nutrition and health to plants, animals and 
people, for a complete, consistent food and health chain, thanks to algae!

Olmix Group employs 910 people and has a turnover of EUR 170 million in 2018, 80% of them of sales exported. Olmix commer-
cial structure is based on a network of 29 establishments covering more than 100 countries on the �ve continents. The company 
has 12 production sites in Europe, 1 in Asia and its innovative character, in tune with the change of environmental regulations in 
the world, constitutes an important reference in sustainable development.

19TRX111z031   31 03-12-19   15:02



M
O

N
D

AY

32 The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

MONDAY 13 JANUARY 2020
SPEED PRESENTATIONS
Short presentations (6-minutes) by selected poster presenters to provide an overview of 
their research.

The abstracts can be found in the section ‘Abstracts of posters’ (pages 106-139)

P18 - The toxicokinetics of citreoviridin extracted from Penicillium citreonigrum

Yosuke Uchiyama1,2 
1Graduate School of Life and Environmental Sciences, Azabu University, Japan and 
2Kanagawa Prefectural Institute of Public Health, Japan

P29 - Post-harvest e�cacy of GRAS organic acids and inorganic salts to control 
a�atoxigenic Aspergillus �avus strains isolated from hot chilli (Capsicum frutescens Lin): 
in vitro studies

Supunnika Somjaipeng
Division of Agricultural Technology, Faculty of Science and Arts, Burapha University, Thailand

P35 - Morphological and transcriptomic analysis of the inhibitory e�ects of Lactobacillus 
plantarum on Aspergillus �avus growth and a�atoxin production

Chenxi Zhang
Key Laboratory of Agro-products Quality and Safety Control in Storage and Transport Process, Ministry of Agriculture and Rural 
A�airs/Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, China
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TUESDAY 14 JANUARY 2020
SESSION 1
MYCOTOXINS IN THE FOOD & FEED CHAIN: ‘TOUR DE ASIA’

Mycotoxins: the regulatory framework and challenges in India

Deepa Bhajekar
d technology, India

drdeepa@dtechnology.ooo

Mycotoxins are rapidly produced in environments where speci�c airborne fungi 
multiply in the presence of damp, moist and humid conditions. Indian crops are 
susceptible to fungal contamination during harvesting the classical way and 

subsequent farm drying. The toxins are produced and do not leave the crop once har-
vested. The problem of A�atoxin B1 has primarily been detected in India dry chillies, ground nuts, maize and nutmeg among 
some other spices. A�atoxin M1 has also been detected in processed milk samples. Contamination has been reported from feed 
samples containing de-oiled cakes. The regulatory authority has set speci�ed permissible limits for Mycotoxins in di�erent com-
modities. Several mitigation strategies have been tried to avoid A�atoxin which is the commonest mycotoxin found in India.
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Recent regulatory history regarding mycotoxins in China

Cathy Ju
Food Business Division, Hangzhou REACH Technology Group Co., Ltd. (CIRS Group), China

cathy.yu@cirs-group.com

Mycotoxins are the secondary toxic metabolites produced by fungi during growth 
and reproduction, it not only contaminate food and feed, but also cause serious 
harm such as poisoning, cancer and even death to human and animal health. 

Mycotoxin pollution issue is the focus of food safety supervision in China. This presentati-
on collected the recent regulatory history on mycotoxins limit in foods in China, mainly introduced the latest Chinese national 
standard (GB) of Mycotoxins limit in foods, and described the changes in the old and new standards. Finally, introduced the 
current control and management of mycotoxins in China.
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Japan in focus: a close look at regulatory issues for 
mycotoxins and recent advances in mycotoxin research

Shohei Sakuda
Department of Biosciences, Teikyo University, Japan

sakuda@nasu.bio.teikyo-u.ac.jp

Japan is placed at an extratropical or partly subtropical area and has a mild climate. 
Japanese climate, especially in the rainy season, is suitable for existence of fungi. Since 
the rainy season is overlapped with the harvest season of wheat in Japan, studies on 

Fusarium toxins have actively being carried out to prevent wheat from Fusarium head blight and accumulation of trichothecene 
mycotoxins. Although contamination of mycotoxins in domestic crops in Japan is not a severe problem at present, not only 
monitoring and regulation for mycotoxins but also basic researches on all mycotoxins present in crops of the world are now 
necessary because Japan needs large amounts of imported foods and feeds due to low self-su�ciency rate. 

The risk assessment by Food Safety Commission of Japan (FSCJ) is essential to establish a regulation of mycotoxin in Japan. FSCJ 
is independent from risk management organizations such as the Ministry of Agriculture, Forestry and Fisheries, and the Minis-
try of Health, Labour and Welfare in Japan. In addition to the regulation of total of a�atoxins B1, B2, G1, and G2 in all foods (10 
ppb), a�atoxin M1 in milk (0.5 ppb), DON in wheat (1.1 ppm), and patulin in apple juice (0.05 ppm), setting maximum levels for 
ochratoxin A in wheat and fumonisins in maize, and revision of the provisional standard value for DON are under consideration 
in response to the risk assessment by FSCJ.

Some recent topics in basic studies on mycotoxins in Japan, such as biosynthesis and analysis of trichothecenes and fumonisins, 
and modes of action of a�atoxin production inhibitors are also introduced.

19TRX111z038   38 03-12-19   13:13

TU
ES

D
AY

 S
ES

SI
O

N
 1

39The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

Regulations relating to mycotoxins  
in food and feed in Thailand

Warapa Mahakarnchanakul1 and Thanapoom Maneeboon2

1Department of Food Science and Technology, Kasetsart University, Thailand and 
2Kasetsart University Research and Development Institute, Kasetsart University, Thailand

fagiwpm@ku.ac.th

Mycotoxins are toxic secondary metabolites produced by �lamentous fungi that 
belong to the genera Aspergillus, Penicillium and Fusarium. Contamination of my-
cotoxins in food and feed is ongoing worldwide concern due to the adverse health e�ects and economic losses in grain 

and livestock productions. To protect the consumers from the harmful e�ects of these toxic substances, regulations relating to 
mycotoxins have been established in Thailand. Although the best practices on agriculture and post-harvest in Thailand have 
been implemented but a tropical climate with high temperature and humidity, which is suitable for mold growth, can lead to 
mycotoxins production. Peanut, rice, maize, cassava, co�ee and chili are major concern commodities for fungal infestation and 
a�atoxins contamination. Ministry of Agriculture and Cooperatives and the Ministry of Public Health are the major government 
agencies involved in the prevention and control of mycotoxins in agricultural commodities used for food and feed production. 
In human food the Thai Food and Drug Administration (FDA) has been established the maximum level of the sum of a�atoxins 
B1, B2, G1 and G2 at 20 ppb in peanut for human foods. Recently, the risk assessment in mycotoxins provided the information 
and Thai FDA has issued the proposed draft to revised a maximum level of ochratoxins in dried chilli, spices and co�ee. The 
propose of new regulations for other mycotoxins such as a�atoxin M1, deoxynivalenol, sum of fumonisin B1 and B2 and patulin 
are also in progress. The limit for mycotoxins in various feedstu� are set by the Department of Livestock Development, in this 
present the total a�atoxins are allowed at 50-500 ppb for feed ingredients, 50-100 ppb for completed feeds and 50-200 ppb for 
concentrated feeds. Periodic monitoring of other mycotoxins in food and feed production chain and the risk assessment study 
should be conducted to establish the preventive and control the food safety issues caused by mycotoxins.

19TRX111z039   39 03-12-19   13:13



TU
ESD

AY SESSIO
N

 1

40 The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

Mycotoxins: regulation and risk management in Indonesia

Endang S. Rahayu
Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

endangsrahayu@ugm.ac.id

Mould and mycotoxins contamination in agricultural commodities is a major pro-
blem in Indonesia. This problem is attributable to the high temperature and hu-
midity, which favour to the growth of mould followed by mycotoxins production. 

Five mycotoxins considered as the major concerns in Indonesia are a�atoxins, deoxyniva-
lenol, fumonisin, ochratoxin, and patulin. Maximum levels of mycotoxins contamination in food are laid down in the Indonesian 
National Standard No. SNI 7385:2009 and Regulation The Indonesian National Agency of Food and Drug Control No. 8/2018.

A�atoxins is of the highest priority of mycotoxins contamination in Indonesia, particularly in maize and peanut. Maximum level 
of AFB1 and total a�atoxins in maize- and peanut-based food products are 15 ppb and 20 ppb, respectively. A survey was con-
ducted to determine the occurrence of a�atoxins contamination in the supply chain of maize- and peanut-based food products. 
Samples of maize and peanut and products thereof were obtained from farmer, retailer, wholesaler, processor, and market. Re-
sults showed that contamination of a�atoxins in maize and peanut had occurred since primary production (during harvest and 
postharvest). Contamination level increased along the supply chain at retailer, small trader, and wholesaler with contamination 
level in several peanut-based products were higher than maximum level.

Besides in maize and peanut, a�atoxins contamination are also prevalent in other products. Our current data also showed that 
a�atoxins contamination occurred in dried chili powder and salted dried �sh. Furthermore, nutmeg as Indonesia’s main export 
commodity is frequently contaminated by a�atoxins, resulted in detention and border rejection in countries with stricter stan-
dards such as the European Union. Very low concentration of AFB1 and AFM1 were also detected in beef and cow liver, chicken 
and its liver. A�atoxins and other mycotoxins were also detected in feed available in the market. 

A�atoxins and other mycotoxins are di�cult to be completely removed once they contaminated food. Therefore, occurrence of 
these toxins should be prevented since primary production as well as in the next supply chain (processing, transporting, stora-
ge, etc). Occurrence of a�atoxins at farmer level indicated that postharvest was not properly managed. Meanwhile, increased 
level of a�atoxins at retailer, small trader, and wholesaler indicated improper material handling and storage. It can be conclu-
ded that all stakeholders along the food supply chain, including the government, are responsible for a�atoxins contamination 
management. Therefore, a multi stakeholders and integrated framework is important for e�ective control and management of 
a�atoxins and mycotoxins contamination in Indonesia.
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Mycotoxins in agricultural crops: a review on occurrence and 
regulations in the Philippines

Mark A. Balendres1 and C.J. Cumagun2

1Institute of Plant Breeding, University of the Philippines Los Baños, Philippines and 
2Institute of Weed Science, Entomology, and Plant Pathology, University of the Philippines 
Los Baños, Philippines

mobalendres@up.edu.ph

Plant pathogenic fungi are a growing concern in the agricultural sector worldwide. 
Not only do they reduce crop yield and quality of the produce, some of these fungi can produce mycotoxins of which, 
at high concentration, can negatively a�ect the health of animals and human consumers. In the Philippines, the tropical 

humid condition makes the country vulnerable to mycotoxigenic fungi contamination. This paper presents information on my-
cotoxigenic fungi, and their respective mycotoxins, isolated and detected in several crops and crop by-products in the country.  
Further, national standards that are being used in the country to deal with the contaminants and toxins in food and feed are 
presented. 
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Occurrence of toxigenic black aspergilli and their mycotoxin 
sproduction in agricultural products in Thailand

Amara Chinaphuti, S. Aukkasarakul and W. Dejnumbunchachai
Postharvest and Processing Research and Development Division, Department of Agricul-
ture, Ministry of Agriculture and Cooperative, Thailand

 amarachina@y ahoo.com

The black aspergilli are the most common fungi found in agricultural products in 
Thailand, particularly Aspergillus niger  and A. aculeatus. They are found in agricultu-
ral products  at all stages of production,i.e, pre-harvest, harvest and post-harvest. The optimum temperature for its growth 

and mycotoxins production is 30ºC with aw0.95 and Co2 concentration 600-1000 mg/kg.  Based on morphological identi�ca-
tion, the  fungi found were A. niger  on shallot (100%), peanut (49%), dry chili (37%), garlic(36%), black sesame(25%) and job’s 
tear (14%). In herbal products, A. niger was found on  Cymbopogon citratus (78%), Centella asiatica (56%), Orthosiphon aristatus 
(42%) and was found together with A. aculeatus on Aegle marmelod (40% and 12%), Tinospora cordifolia (32.7% and 5%), Senna 
siamea (22% and 5%). Recently, molecular method was used to con�rm the previous morphological identi�cation results of the 
59 isolates of black aspergilli obtained from 18 agricultural products. They were identi�ed  as  A. niger (85%), A. aculeatus (9%), A. 
tubingensis (3%), A. acidus (1.5%), and A. japonicus (1.5%). All  were tested for their ability to produce ochratoxin and fumonisin 
in vitro . A. niger (94%) were able to produce ochratoxin, 19% of which produced both ochratoxin A and fumonisin, whereas,  A. 
aculeatus produced only ochratoxin A.  No mycotoxin was produced by A. tubingensis . Among toxigenic isolates, A. niger from 
brown rice, peanut, shallot and dry chili produced high level of ochratoxin A of more than 50 µg/L-1 and  A. niger  from glu-
tinous rice produced the highest fumonisin amount at 7.4 mg/L-1 . Black aspergilli and ochratoxin A contamination were also 
studied  at various growth stages of grape fruit from 4 vineyards under natural conditions  A. aculeatus was predominant fungus 
found in every growth stage (6-100%) while 0-18% of A. niger was found.  Grape samples from each  development stage were 
analyzed for ochratoxin A contamination. The higher amount of ochratoxin A (7.95-119.0 µg/kg-1) was detected  from grape 
fruit of the �rst and second growth stages (30-40 days and 60-70 days after fruit set) than from those of the third and fourth 
stages. As the black aspergilli are widespread fungal contaminants of pre and post-harvest agricultural food products; therefore, 
the occurrence as well as presence of mycotoxins should be further investigated to assess health risk  to consumers.
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Biological monitoring and exposure assessment for 
mycotoxins in inhabitants of Bangladesh

Nurshad Ali1 and G.H. Degen2

1Department of Biochemistry and Molecular Biology, Shahjalal University of Science and 
Technology, Bangladesh and 
2Leibniz Institut für Arbeitsforschung an der TU Dortmund, Germany

nur_rubd@yahoo.com

Surveillance of mycotoxin contaminantsin food commodities is insu�cient in deve-
loping countries such as Bangladesh. Since biomonitoring covers intake from all sources, urinary biomarkers of mycotoxin 
exposure were analysed in several adult cohorts from Bangladesh and compared with a German cohort.

An LC-MS/MS multi-biomarker method served to select major mycotoxins, i.e. a�atoxin B1 (AFB1), ochratoxin A (OTA), citrinin 
(CIT), deoxynivalenol (DON) and zearalenone (ZEN). Then targeted speci�c methods with enrichment of analytes were used to 
determine AFM1 (AFB1 metabolite), OTA, CIT and its main metabolite dihydrocitrinon, or DON (including glucuronides) or ZEN 
and its metabolites, in samples from Bangladesh and Germany.

Major �ndings of our systematic biomonitoring studies in Bangladeshi adults are presented with some comments on possi-
ble risks from their mycotoxin exposure. AFM1 was not detected in German urines, but it was found in >40% of Bangladeshi 
urines (range 1.7-190 pg/mL). AFM1 biomarker data show frequent exposure of the Bangladeshi population to the potent liver 
carcinogen AFB1, and at levels which raise concerns. As AFB1 is a mutagenic carcinogen, no “safe” intake values can be de�ned, 
therefore, exposure should be kept as low as possible. Biomarkers of exposure to the nephrotoxins OTA and CIT were detected 
in most urines, with OTA (mean 0.2, max 1.8 ng/mL) and total CIT (mean 3.8, max 48.1 ng/mL) in Bangladeshi urines in winter. 
In German urines, the OTA level (mean 0.2, max 1.8 ng/mL) is similar, whilst CIT (total mean 0.14, max 0.6 ng/mL) is clearly lower 
than in all Bangladeshi samples. This data indicate frequent co-exposure to OTA and CIT. Exposure to both mycotoxins should 
be further monitored, including also vulnerable groups (e.g. children), and in light of possible combined e�ects. Analysis for all 
Bangladeshi cohorts revealed lower urine biomarker levels for DON (mean 0.17 and max 1.8 ng/mL) and ZEN (mean 0.02 and 
max 0.20 ng/mL), compared to DON (mean 9.0, max 38.4 ng/mL) and ZEN (mean 0.1 and max 0.28 ng/mL) levels in German 
adults. Probable daily DON intake calculated for persons in both countries is below a TDI of 1 µg/kgb.w. set by WHO, indicating 
that present DON exposures are not of concern. Yet, some individuals in the German cohort exceed the TDI for ZEN of 0.25 µg/
kg b.w. set by EFSA.

The cohort studies demonstrate the usefulness of human biomonitoring in characterizing exposure to mycotoxins in deve-
loping countries.
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Multiple mycotoxins and health risk monitoring of selected 
Thai foods 

Saranya Poapolathep
Department of Pharmacology, Kasetsart University, Thailand

fvetsys@ku.ac.th

Mycotoxins are secondary toxic metabolites produced by certain species of fungi, 
which contamination of mycotoxins in agricultural commodities during pre- and 
post-harvest process. Environmental conditions especially high humidity and 

temperature favor fungal proliferation resulting in such contamination. Moreover, mycotoxins are very persistent in food and 
not completely eliminated during food processing operations. Food safety is a pervasive concern of both the general public and 
government authorities worldwide. Yet the insidious source of mycotoxin contamination of key foods is frequently overlooked. 
Consequently, consumer might be exposed to the obscure health risk from consumption of contaminated food products and 
face challenges related to food safety. This presentation demonstrates the occurrence and health risk of mycotoxins in foods 
(rice, barley, sesame seed, bread and instant noodles) and beverages (fruit juices) in the Thai market using a validated high 
performance liquid chromatography equipped with mass spectrometry technique, because it has become a prioritized choice 
in laboratories dealing with multiple mycotoxin analyses. Regarding the mycotoxin monitoring in collected samples, myco-
toxin contamination was relatively negligible in all types of tested samples. The incidences of mycotoxins contamination varied 
among di�erent types of rice samples. Beauvericin, diacetoxyscirpenol, zearalenone and a�atoxins are the most frequently 
found in all contaminated rice samples while beauvericin, sterigmatocystin and a�atoxins are the most frequently found in se-
same samples. Deoxynivalenol was found in both bread and instant noodles samples while a�atoxin B1 was not detected in the 
samples from our study. In beverages, patulin was quanti�able in 11% of all collected samples (apple juice, apricot juice, peach 
juice and grape juice). Considering EU legislation, the results of the present study suggest that the risk of exposure to harmful 
levels of mycotoxins in various kinds of foods and beverages is low in Thailand. However, for an adequate exposure assessment 
of the Thai people to these mycotoxins, it would be necessary to look at exposure from other food and drink sources.
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Assessment of fungal infection and mycotoxin contamination 
in pre- and post-harvest rice in Vietnam

Lien Phan Thi Kim1, A.L.T. Hong1, T. Trinh1, S. De Saeger2 and M. Eeckhout3

1Faculty of Food Technology, Ho Chi Minh City University of Food Industry, Vietnam, 
2Center of Excellence in Mycotoxicology and Public Health, Ghent University, Belgium and 
3Department of Food Technology, Safety and Health, Ghent University, Belgium 

lienphan278@gmail.com; lienptk@cntp.edu.vn

Rice is a good matrix for fungal growth. In fact, mycotoxins can be produced in the 
�eld and storage. In the �eld, mycotoxins are often produced by Fusarium spp. Especially, during rainfalls and �oods, paddy 
rice is often contaminated by fungi. In the post-harvest, Penicillium and Aspergillus produce mycotoxins like a�atoxins du-

ring rice storage. In Vietnam, temperatures and humidity are high, especially in the rainy season. These conditions are favorable 
for fungal growth and mycotoxin production during processing stages in paddy rice and rice. Mycotoxin contamination in rice 
can create a health risk for the consumers. 

The objective of this study was to isolate and identify fungi, and also analyze 32 mycotoxins from dehusked-rice and paddy rice 
at �ve processing stages: at �eld, transport, dryer, storage (for three months) and milling in the Mekong Delta, Vietnam. 

Moreover, 120 samples were collected from Dong Thap, Can Tho and An Giang Provinces and the fungi were isolated and identi-
�ed by macroscopic and microscopic observation. Moreover, the levels of 32 mycotoxins were detected by LC–MS/MS method. 
The results showed that there were many isolates belonging to a lot of genus: Fusarium spp., Aspergillus spp., Rhizopus spp., 
Penicillium spp., etc. Of all rice samples, 60.83% were contaminated with mycotoxins and 13.33%, 7.5%, 5.83% and 0.83% of the 
samples were co-contaminated with 2, 3, 4 and 5 types of mycotoxins respectively. The prevalence of AFB2, AFG1 and AFG2 was 
25.83%, 16.67% and 8.33% respectively with concentration range from 4.06 to 7.44 μg/kg. The prevalence of FB1, FB2 and FB3 
was 19.17 %, 10% and 11.67% respectively with concentration range between 633.56 and 4831.6 μg/kg . In addition, NIV, ZEN, 
ROQ-C, STERIG were found in 3.33%, 0.83%, 3.33% and 6.67% of the samples with concentrations range between 8.45μg/kg and 
547.3 μg/kg. This study will provide new insights for the planning and management of mycotoxins in Vietnam. 
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Mycotoxins in aquaculture: an overlooked risk?

Rui A. Gonçalves
Lucta S.A. Innovation Division – Feed Additives, Spain

ruialexandre.goncalves@lucta.com

Research characterizing the adverse e�ects of mycotoxins on the performance and 
health of animals has in large part focused on terrestrial livestock species (D’Mello 
and Macdonald 1997; Pestka 2007; Rotter et al. 1996). Only recently research has 

been carried out on the e�ects of mycotoxins in aquaculture species. This became even 
more important with the high cost of fish meal and the need to identify more economical protein sources. The high cost and 
limited availability of �shmeal have led the aquaculture industry to gradually increase the levels of alternative protein sources 
as a substitute for �shmeal in their feeds (Davis and Sookying, 2009). Overall, a wide range of products, e.g. animal by-pro-
ducts, �shery by-products, insect meals, macro-algae meals or single-cell protein, have been explored as alternatives to �sh-
meal. However, for several reasons (e.g., production scalability, market availability, batch uniformity or price competitiveness) 
plant-based meals remain the most widely used alternative protein source. When considering plant-based meals for aquafeeds, 
it is commonly agreed that one of the negative aspects is the presence of anti-nutrients (e.g. cyanogens, saponins, tannins etc.) 
which are detrimental to �sh and shrimp (Krogdahl et al. 2010). Conversely, the negative impact of mycotoxins is often over-
looked. The disbelief in the negative e�ects of mycotoxins on aquatic species might be related to the lack of observable clinical 
signs in aquatic species directly related to mycotoxin ingestion compared to terrestrial livestock species where the e�ects are 
more pronounced. However, the awareness of mycotoxin-related issues in the aquaculture industry has grown in recent years 
as feed manufacturers and producers have recognised the importance of mycotoxins and their potential to impact production, 
�nal product quality (García-Morales et al. 2013) and safety for consumers (Michelin et al. 2017). The evolution of the analytical 
platforms used to detect mycotoxins and the easier access to analytical labs or simple ELISA strip tests kits for in situ testing, has 
also increased the awareness of mycotoxins to feed millers and farmers.
Moreover, while mycotoxins regulatory limits have been put in place for livestock, currently, no regulations or guidelines exist in 
order to avoid deposition of mycotoxins in farmed fish or shrimp, with the exception of fumonisins (FB1 + FB2 = 10 mg/kg-1; EC. 
2006).

The aim of the present presentation will be to review the e�ects of mycotoxins in the main aquaculture species, assess myco-
toxin occurrence and co-occurrence in aquaculture �nished feeds, and understand the risk of mycotoxin carry-over in aquacul-
ture seafood products. 
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Mycotoxin tolerance by black soldier �ies and mealworms

Ine van der Fels-Klerx1, G. Bosch2 and T.C. de Rijk1

1Wageningen Food Safety Research, The Netherlands and
2Department of Animal Sciences, Wageningen University & Research, The Netherlands 

ine.vanderfels@wur.nl

Feed and food crops contaminated with fungal mycotoxins like deoxynivalenol (DON) 
and a�atoxin B1 (AFB1) are often downgraded or removed from the feed and food 
supply chain. This work investigated the potential accumulation and excretion of 

mycotoxins in larvae of the black soldier �y (Hermetia illucens, BSF), the lesser mealworm (Alphitobius diaperinus, LMW) and the 
yellow mealworm (Tenebrio molitor, YMW). To this end, two series of experiments were done. 

In experiment series 1, the focus was on various mycotoxins in BSF and LMW larvae. Feed was spiked with AFB1, DON, ochra-
toxin A (OTA) or zearalenone (ZEN), and with a mixture of these four mycotoxins, to concentrations of 1, 10, and 25 times the 
maximum limits set by the European Commission (EC) for complete feed (for pig and poultry, set at 0.02 mg/kg ww). The myco-
toxins and some of their metabolites were analysed in both the larvae and residual materials using a validated and accredited 
LC-MS/MS-based method. The mycotoxins did not a�ect survival and growth of the larvae, and no di�erences were observed 
between larvae reared on mycotoxins individually or as a mixture. None of the mycotoxins accumulated in the larvae. Apparent-
ly, both the BSF and LMW larvae excrete or metabolize these mycotoxins present in their feed. Mass balance calculations sho-
wed that amounts of mycotoxin and related metabolites in the larvae were lower than in the original feed, though the extent 
varied between the toxins. Metabolites accounted for minimal amounts of the mass balance, except for ZEN metabolites in the 
BSF treatments, which accounted for an average maximum of 86% of the overall mass balance. 

In experiment series 2, the focus was on AFB1 in BSF and YMW larvae. Feed was spiked up to 6 di�erent AFB1 levels varying 
from ½ - 1 - 2½ - 5 – 10 – to 25 times the EC legal limit (0.02 mg/k ww). AFB1 and a�atoxin M1 (AFM1) were analysed in the 
larvae and residual material using a validated and accredited LC-MS/MS-based method. The AFB1 in the feed did not a�ect sur-
vival and growth of the BSF and YMW larvae. AFB1 and AFM1 were below the detection limit (0.10 µg/kg) in BSF larvae, whereas 
the YMW had AFB1 levels that were approximately 10% of the EC legal limit for feed materials and excreted AFM1. 

From the two experiment series, it was concluded that the investigated insect larvae have a high tolerance to mycotoxins and 
do not accumulate them. Hence, safe limits for these mycotoxins in substrates to be used for these three insect species possi-
bly could be higher than for production animals, but additional analytical and toxicological research is needed to obtain more 
understanding on the metabolism of mycotoxins by insects.
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Impact of mycotoxins on gut health and microbiota

W.-P.-P. Liew and Sabran Mohd-Redzwan
Department of Nutrition and Dietetics, Universiti Putra Malaysia, Malaysia

 mohdredzwan@upm.edu.my

Fungi can produce mycotoxins that can cause mycotoxicosis (diseases and death) in 
human and animals. This presentation will discuss the role of mycotoxins towards 
gut health and gut microbiota. Finding from the literature showed that mycotoxins 

can cause perturbation in the gut, particularly in the intestinal epithelial. In fact, there is 
a bi-directional relationship exists between mycotoxins and gut microbiota, where the gut microbiota might be involved in the 
development of mycotoxicosis. It is known that a healthy gut microbiota is largely responsible for the overall health of the host. 
The gut microbiota is capable of eliminating mycotoxin from the host naturally, provided that the host is healthy with a balan-
ce gut microbiota. Moreover, mycotoxins have been demonstrated for modulation of gut microbiota composition, and such 
alteration in gut microbiota can be observed up to species level in some of the studies. Most, if not all, of the reported e�ects of 
mycotoxins, are negative in terms of intestinal health, where bene�cial bacteria are eliminated accompanied by an increase of 
the gut pathogens. 

19TRX111z050   50 03-12-19   13:16

TU
ES

D
AY

 S
ES

SI
O

N
 2

51The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

Toxicological characteristics of fusarenon-X in animals and 
human T cells

Amnart Poapolathep
Department of Pharmacology, Kasetsart University, Thailand

fvetamp@ku.ac.th

Mycotoxins are de�ned as hazardous substances to humans and animals in term of 
chronic toxicity after prolonged exposure. The contamination of mycotoxins in 
foods and feeds is a current global concern. The Food and Agriculture Organizati-

on (FAO) estimated that approximately 25% of food crop produced in the world is contaminated by mycotoxins. Cereals, such as 
wheat, maize, oat, rice, as well as soybean, grown in temperate regions of America, Europe and Asia are usually contaminated by 
type B trichothecenes including furaenon-X (FX). The major toxicity of FX occurs through inhibition of protein synthesis, follo-
wed by the disruption of DNA synthesis. The current presentation demonstrates the toxicological e�ect of FX in mice and Jurkat 
cells using the molecular tools. From our results, FX induces apoptosis in lymphoid tissues (thymus, Peyer’s patches and spleen), 
developing mouse brains, and through an e�ect on Bax, Bid, Trp53, and caspase-9 which are involved in the intrinsic apoptotic 
pathway.

To date, there is little information on the interactive e�ects between mycotoxin combinations and their toxicity especially on 
immune cells, the health risk from exposure to a co-occurrence of mycotoxins is incomplete.  The toxicity of combinations of 
contaminant cannot always be predicted based upon their individual toxicities. Therefore, toxic interaction between myco-
toxins is of increasing concern. Mycotoxin mixtures can act as additive, synergist, or antagonist. Our results demonstrate the 
cytotoxic e�ects as well as apoptosis induction of deoxynivalenol (DON), nivalenol (NIV), and FX alone and in combination on 
Jurkat T cells. The simultaneous presence of DON, NIV, and FX in agricultural commodities may be less cytotoxicity than indi-
vidual mycotoxin. We found that the most interactive e�ects of mycotoxin mixtures were antagonism at tested concentration. 
Although they have a similar structure, these three toxins may complete each other for the same transport protein on Jurkat T 
cells. Accordingly, FX alone showed marked apoptotic cell death in lymphoid tissues of mice when compare to DON, NIV alone, 
or mycotoxin combinations after oral administration. It indicates that combined toxins provoke less lymphocyte mortality than 
DON, NIV, or FX alone.  However, the mechanisms underlying these interactions are complex, and still need to be investigated.
        
Altogether, our data suggest that immunotoxicity among multi-mycotoxin contamination cannot be predicted based on indivi-
dual e�ects but depends on the mixtures, ratio and/or concentrations in the product, as well as type of target cells. These data 
also increase our understanding of the toxic actions of FX, NIV, and DON alone or in combination to lymphocytes and can be 
used to assess the possible risk associated with their co-occurrences in food sta�s to human and animal health.
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A possible involvement of mycotoxin exposure in the 
development of allergic diseases

Tomoki Fukuyama1, T. Ookawara1, R. Aihara1, A. Morimoto1, M. Kushiro2, S. Miyake1 
and Y. Sugita-Konishi1

1School of Veterinary Medicine, Azabu University, Japan and 
2National Agriculture and Food Research Organization, Japan 

 t-fukuyama@azabu-u.ac.jp

Previous research investigated that Mycotoxins including deoxynivalenol and fumo-
nisin signi�cantly enhance the activation of immunocyte. However, interaction between these mycotoxins and the actual 
immune disorders were still uncertain. We will present here our recent evidence where involvement of deoxynivalenol or 

fumonisin exposure in the development of cutaneous allergy in a mouse model.

Initially, enhancement of the pro-in�ammatory responses by oral administration of deoxynivalenol (0, 0.1, or 0.3 mg/kg b.w.) or 
fumonisin (B1 or B2: 2.5 mg/kg b.w.) were examined in vivo using a female BALB/c mouse model of allergic dermatitis induced 
by topical application of Th2 type hapten toluene-2,4-diisocyanate. The ear swelling response, number of immunocytes in local 
lymph node and local cytokine secretion were measured. Subsequently, the mechanism underlying the development of such 
allergic reactions was analyzed in vitro using human epidermal keratinocytes and murine bone marrow-derived dendritic cells 
(mBMDCs). Recent studies point to an active participation of keratinocytes in the cutaneous immune response. DCs are also 
pivotal to both the initiation and maintenance phase of allergic in�ammatory diseases. Activated cells were exposed to deoxy-
nivalenol or fumonisin for 24 h, and cytokine secretion were measured.

Several key �ndings resulted from the present study: (1) in a mouse model of allergic dermatitis, oral exposure to deoxyniva-
lenol signi�cantly heightened the in�ammatory responses including ear swelling response (control: 93 μm, 0.3 mg/kg: 193 μm), 
in�ltrations of helper T cells and IgE positive B cells in local lymph node, and IL-33 and TSLP secretions in the skin tissue; (2) in 
the same model, oral exposure to fumonisin B2 signi�cantly increased the ear swelling response (control: 68 μm, B1: 82 μm, 
B2: 148 μm), in�ltrations of helper T cells and IgE positive B cells in local lymph node, and cytokine secretions in the skin tissue 
compared to control group, whereas exposure to fumonisin B1 did not show any changes compared to control group; and (3) 
in vitro experiments using keratinocytes and mBMDCs yielded results consistent with those of our in vivo investigation, in that 
deoxynivalenol or fumonisin B2 induced signi�cant up-regulation of cytokine production, whereas fumonisin B1 did not a�ect 
keratinocyte and dendritic cell activation. Our �ndings imply that deoxynivalenol and fumonisin B2 are involved in pro-in�am-
matory responses in cutaneous allergy.

Acknowledgements 
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Thailand Risk Assessment Centre (TRAC) and ASEAN Risk 
Assessment Centre for Food Safety (ARAC): a�atoxins risk 
assessment case study

Songsak Srianujata
Institute of Nutrition Mahidol University, Thailand and Thailand Risk Assessment Center, 
Thailand

songsak.sri@mahidol.ac.th

Risk assessment process and result are the important information for consideration of 
health risk from any substance. It also helps the risk management to make better and right decision. National Food Com-
mittee appointed a strategic committee on food quality and safety. In Thailand the risk assessment has been done in some 

agencies. Under the strategic committee on food quality and safety, a sub-committee on risk assessment for food safety. The 
sub-committee proposed to establish an organization called Thailand Risk Assessment Center to take care of the risk assess-
ment of the country under the supervision of National Food Committee. Thailand Risk Assessment Center (TRAC) has been 
established in 2016 with the temporary o�ce located at Institute of Nutrition, Mahidol University. The operation organization 
structure is loosely set with an acting head, supporting scienti�c sta�s, and an advisor. The roster list of expert of TRAC collected 
from scientists around the country, these experts will form expert panel to assess the safety of di�erent issue. The experts have 
been attending a workshop organized by TRAC. The sta�s will accept request and prepare document both from the applicant 
and collected by TRAC sta�s. The document then is sent to appointed expert panel (at least 3 experts) for safety assessment. The 
meeting among experts, sta�s and experts of TRAC to �nalize the result with consensus agreement. 

ASEAN Risk Assessment Centre for Food Safety (ARAC) was o�cially launched on 22 March 2016 at Pullman Hotel, Putrajaya Ma-
laysia. The establishment of ARAC was initiated by the ASEAN Expert Group on Food Safety (AEGFS) under support ASEAN Regi-
onal Integration Support by the European Union (ARISE) and it has been endorsed by the 12th ASEAN Health Ministers Meeting 
in September 2014, Ha Noi Vietnam. The ARAC is located in Malaysia and Malaysia to be the host country for ARAC as well as the 
ARAC Secretariat to coordinate food safety risk assessment activities in ASEAN. The structure of ARAC operates by setting up a 
scienti�c committee and a scienti�c panel. The request will come to the secretariat, then is considered by the scienti�c commit-
tee, passed on to scienti�c panel to assess in detail and arrange the meeting to produce the assessment report. 

The scienti�c committee meeting agreed that risk assessment on “Total A�atoxins (AFT) and A�atoxin B1 (AFB1) through the 
Consumption of Peanut and Maize, including their Products” submitted by ASEAN Expert Group on Food Safety (AEGFS), be 
conducted by the Scienti�c Panel of ARAC. It aimed to estimate the level of exposure to Total A�atoxin (AFT) and A�atoxin B1 
(AFB1) from peanuts and maize in �ve ASEAN Member States (AMS): Indonesia, Malaysia, Philippines and Thailand. The health 
risk estimate was shown and the possible e�ective measures for controlling AFT and AFB1 contamination among AMS based 
on �ndings from the risk assessment was recommended. The �rst report on the risk assessment of exposure to A�atoxins was 
produced from the scienti�c panel meeting on 26-27 October 2016. The brief result of the assessment and the recommendation 
will be presented for discussion.
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MYCOTOXIN DETOXIFICATION: WHERE DO WE STAND?

Promising detoxi�cation strategies to mitigate mycotoxins in 
food and feed

Ting Zhou
Agriculture and Agri-Food Canada, Guelph Research and Development Center, Canada

ting.zhou@canada.ca

With government regulations and inspections, and various monitoring systems 
of the food value chain, the risks of mycotoxins entering our food supplies have 
signi�cantly reduced. However, due to the ubiquitous nature of mycotoxin 

producing fungi and uncontrollable environmental conditions, contaminations of agricultural produce with mycotoxins are still 
inevitable under the current agri-food production practices. In fact, recent data have indicated that climate change may alter 
populations of mycotoxigenic fungi and increase levels of mycotoxins in crop production. On the other hand, mycotoxins are 
generally tolerant to common food cooking and processing, thus, the existing food processes are not e�ective in mitigating 
mycotoxins in food and feed. In addition to the economic losses and food safety risks, the highly contaminated agriculture 
products can also be a burden to the environments; their residue could pollute the land and environment and a�ect crops in 
following seasons. Therefore, innovative strategies and techniques are critically needed to address the worldwide threat of my-
cotoxins, not only to reduce the crop diseases and mycotoxin productions, but also to valorize the contaminated agri-products.  

One of the innovative strategies is to mitigate mycotoxins by detoxi�cations, i.e., to inactivate the toxicity or to reduce the 
adverse e�ects of mycotoxins. Detoxi�cations by microbial and enzymatic means have been intensively investigated for all the 
major mycotoxins, resulting in a great number of discoveries of biotransformation mechanisms, application technologies and 
even some commercial products that can be used to reduce the adverse e�ects of mycotoxins. Moreover, advanced techniques 
in food and feed processing and storage, such as polychromatic light, cold atmospheric pressure plasma, hot air and infrared 
rays roasting, neutral electrolyzed water, fumigation with natural products, etc., coupled with state-of-the-art molecular rese-
arch tools are leading the way for optimizing empirical and feasible solutions.

This presentation will mainly use Fusarium toxins, particularly deoxynivalenol (DON) as examples to update the most recent ad-
vances in the development of mycotoxin detoxi�cations and to discuss the potentials in the applications of such detoxi�cations 
for mitigating mycotoxin contaminations in food and feed, aiming to further stimulate research and applications in this �eld. 
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Biological detoxi�cation of mycotoxins in the feed chain

Yang Liu
Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, 
China

liuyang01@caas.cn

Feed and its raw materials are severely contaminated by various mycotoxins (e.g. DON, 
ZEN, AFB1, OTA, FB and T-2), endangering the health of livestock and resulting in 
substantial economic loss. An important strategy for reducing the exposure to my-

cotoxins is the degradation of mycotoxins into non-toxic metabolites by using biotransforming agents such as bacteria, fungi 
and their enzymes. A large number of mycotoxin-detoxifying microbes were isolated from di�erent sources (mycotoxin conta-
minated agro-products, soil, water, fermented food, etc.) and the biological property of mycotoxin-detoxifying microbes was 
characterized. The screened probiotics and the strains in the “Catalogue of Feed Additives” were directly used for fermentation 
to obtain biotransforming agents. Alternatively, gene recombination technology was used to construct genetic-engineering mi-
crobes with high expression of detoxifying enzymes for production of biotransforming agents. High-density fermentation tech-
nology with low-cost was studied for the enhancement of biotransforming agents in short period through liquid and solid-state 
fermentation. Biotransforming agents could be utilized for detoxi�cation of mycotoxins by bio-fermentation from raw materials 
of feed like maize, maize steep liquor, maize gluten meal, maize oil, maize germ meal, spraying maize bran, DDGS, wheat, wheat 
bran, etc. Moreover, integrated use of biotransforming agents in the course of pelleting process, or mixing biotransforming 
agents with �nished feed pellets could detoxify mycotoxins in the digestive tract of feeding animals.
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Innovative feed additives for mycotoxin decontamination

G. Avantaggiato, M. Loi, V. D’Ascanio, D. Greco, G. Mulè and Antonio F. Logrieco
Institute of Sciences of Food Production, National Research Council, Italy

antonio.logrieco@ispa.cnr.it

Several approaches have been experimented for the removal of mycotoxins from con-
taminated agricultural commodities. The application of biological agents (microorga-
nisms and enzymes) or of adsorbent materials allows the use of mild conditions, to 

avoid the use of harmful chemicals and to counteract the loss of the nutritional value or 
palatability of the decontaminated materials. 

The aim of this work was: 1) to investigate the capability of the edible and cultivated mushroom Pleurotus spp. to degrade AFB1 
and identify which enzyme was directly responsible for the degradation; 2) to develop a new clay-based material showing 
multi-mycotoxin adsorption e�cacy. 

In the liquid medium Pleurotus  isolates completely removed AFB1 while in the solid medium the degradation ranged from 65 
to 84%. In laboratory-scale mushroom cultivation P. eryngii degraded up to 86% of the AFB1, with no signi�cant reduction of 
either biological e�ciency or mushroom yield. In order to evaluate if laccase was truly responsible for mycotoxin degradation, 
in vitro degradation assays were then performed on AFB1, as well as other mycotoxins, with a puri�ed laccase from P. eryngii. In 
vitro degradation assays were performed in bu�er solution by incubating laccase and the toxin for 72 hours at 25°C. The e�ect 
of redox mediators was evaluated as well, by adding to the reaction natural and arti�cial compounds. A signi�cant reduction of 
all tested mycotoxins was measured in presence of a redox mediator, with degrading e�cacies of 100% for AFM1 and ZEN, of 
90% for AFB1 and of 40% for T2 toxin and FB1.

A speci�c surface-modi�cation of Na/Ca smectites, comprising activation with an inorganic acid and functionalization with an 
organic non-toxic compound, was developed to enhance the adsorption features of the native smectites (untreated samples). 
The process was optimized at lab level, and optimal conditions (geological origin and physico-chemical properties of smecti-
tes, type and concentration of chemical agents, temperature, time of contact) were identi�ed. The new additive developed by 
this study is an innovative bio-organoclay sequestering at low dosages (0.25-0.5% w/v) more than 95% of AFB1, FB1, OTA, and 
ZEA (from a 1 µg/mL multi-toxin solution), and in a large range of pH values (3-9). The in vivo e�cacy of the bio-organoclay in 
reducing the intestinal absorption of mycotoxins was con�rmed by experiments with rodents and target animal species. This 
product can be considered safe, as it has been obtained using reagents that are listed in the European Union Register of Feed 
Additives (EC Regulation, No.1831/2003).

These �ndings make a contribution towards the development of a novel green and e�ective technology for the bioremediation 
of mycotoxins contaminated commodities 
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Mitigating mycotoxin contamination with yeast cell wall 
technology in an AGP-free production system

Anhao Wang1, R. Patterson1 and N. Hogan2,3

1Canadian Bio-Systems Inc., Canada, 
2Department of Animal and Poultry Science and 
3Toxicology Centre, University of Saskatchewan, Canada

awang@canadianbio.com

Mycotoxins are frequently-occurring feed-borne toxins that can induce various 
adverse e�ects, resulting in signi�cant economic losses in animal agriculture. It has been recognized that interactions 
between gastrointestinal (GIT) microbial populations and ingested mycotoxins can signi�cantly a�ect the develop-

ment and severity of mycotoxicosis. Historically, antibiotic growth promoters (AGP) have been used to modulate GIT microbial 
populations and improve animal health and performance. However, the application of AGP may mask adverse e�ects of dietary 
mycotoxin exposure, sometimes observed at low concentrations. Considering the reduction the AGP usage, the symptoms 
of mycotoxicosis may be more frequently observed in animal agriculture going forward. Feed additives, such as mineral clays 
and yeast cell wall products (YCW) have a demonstrated capability to mitigate mycotoxicosis and are often incorporated into 
a ration during feed manufacture. In addition to reducing mycotoxins toxicity, YCW can also enhance GIT and immune system 
development, prevent the colonization of pathogenic bacteria and promote the growth of bene�cial bacteria. These bene�cial 
e�ects of YCW make it ideal for mitigating mycotoxicosis under the AGP-free conditions. We conducted a series of studies to 
evaluate the e�cacy of a YCW-based product in counteracting the adverse e�ects of naturally-occurred deoxynivalenol (DON) 
in an AGP-free production system. We demonstrated that broiler chickens are more sensitive to DON than was previously 
estimated, as the 7-d exposure to 2 mg/kg DON-contaminated diet was su�cient to increase broiler chicken FCR when com-
pared to the control (1.82 vs. 1.65, P < 0.01). In a subsequent 32-d feeding study, broiler chickens fed either control or 2 mg/kg 
DON-contaminated diet with or without YCW-based feed additive supplementation. Birds fed DON-only diets had lower ADFI 
than the control birds throughout the experiment (82.3 vs 90.3 g/d), while supplementation of the YCW-based additive restored 
birds feed intake (88.7 g/d, P = 0.05). Furthermore, at 32-d, birds fed the DON-only diets were lighter than those fed DON + addi-
tive diets (1806.6 vs. 1917.8 g, P < 0.01). The e�cacy of this YCW-based feed additive was also evaluated in a commercial turkey 
feeding experiment where it was demonstrated that ~7 mg/kg naturally DON-contaminated diet negatively a�ects turkey GIT 
function as indicated by increased manure nitrogen and potassium concentrations compared to the control, while the supple-
mentation of YCW-based additive prevented these adverse e�ects (P < 0.05). In addition to preventing GIT function alterations, 
YCW-based feed additive also prevents DON-induced histological and immunological lesions in turkeys upon veterinarian 
examination. Our data indicated that YCW-based feed additive is an e�ective method to mitigate mycotoxin toxicosis within an 
AGP-free production system. 
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The e�ectiveness of durian peel as a multi-mycotoxin 
adsorbent

Saowalak Adunphatcharaphon1, D. Greco2, V. D’Ascanio2, W. Visessanguan3,  
A. Petchkongkaew1 and G. Avantaggiato2

1School of Food Science and Technology, Thammasat University, Thailand, 
2Institute of Sciences of Food Production, National Research Council, Italy and 
3Food and Feed Innovation Center, National Center for Genetic Engineering and Biotech-
nology, National Science and Technology Development Agency, Thailand

giuseppina.avantaggiato@ispa.cnr.it

Durian peel (DP) is an agricultural waste which has been investigated in dyes, and for organic and inorganic pollutant 
adsorption. In this study, an “acid treated durian peel (ATDP)”material was produced to enhance adsorption e�cacy. ATDP 
was assessed for simultaneous adsorption of a�atoxin B1 (AFB1), ochratoxin A (OTA), zearalenone (ZEA), deoxynivalenol 

(DON), and fumonisin B1 (FB1). Adsorption experiments were performed at 0.5% (w/v) ATDP dosage with di�erent pH values 
of the medium (pH3 and 7), and using multi-mycotoxin solutions containing 1 µg/mL of each toxin. The ATDP structure was 
characterized by Scanning Electron Microscopy coupled with Energy Dispersive X-Ray Spectroscopy (SEM-EDS), Fourier Trans-
form Infrared Spectroscopy (FTIR), Zetasizer, and surface-area analyzer. The results showed that ATDP exhibited the highest 
mycotoxin adsorption capability for AFB1 (98.4%), ZEA (98.4%), and OTA (97.3%), followed by FB1 (86.1%), and DON (2.0%). The 
change of medium pH signi�cantly a�ected OTA and FB1 adsorptions, whereas AFB1 and ZEA adsorptions were not a�ected. 
Toxin adsorption by ATDP was dose dependent and increased exponentially by increasing ATDP dosage. Equilibrium adsorption 
isotherms were performed to calculate adsorption parameters. Values of maximum adsorption capacity (Qmax) determined at 
pH3 and 7 were 12.69 and 13.02 µg/mg for AFB1; 5.47 and 4.90 µg/mg for ZEA; 18.82 and 0.26 µg/mg for OTA; and 20.89 and 
0.10 µg/mg for FB1, respectively. Interestingly, ATDP reduced the bioaccessibility of these mycotoxins after static gastrointesti-
nal digestion. Structural characterization showed more cavities on ATDP surface compared to the untreated DP. C and O were 
the major elements on its surface. Acid treatment of DP changed functional groups and charge of the adsorbent material. ATDP 
showed higher BET pore volumes, pore diameters, and BET surface area. These structural changes of DP due to acid treatment 
may explain the higher e�cacy of ATDP in adsorbing mycotoxins. Hence, ATDP can be considered as a promising waste material 
for multi-mycotoxin reduction.
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Understanding soil-fungal-plant interactions as key steps 
in the development of strategies to minimise mycotoxin 
exposure

Gal Winter
School of Science and Technology, University of New England, Australia

gwinterz@une.edu.au

Soil phytopathogenic fungi are principally associated with crop diseases, however the 
e�ects of fungal infection may extend beyond the �eld, putting consumer’s health 
at risk. Mycotoxigenic fungi are able to produce secondary metabolites known as mycotoxins which are considered to be 

toxic when present in human and animal feed. Mycotoxins are characterised as odourless and tasteless compounds, thus their 
identi�cation in food is di�cult. Furthermore, mycotoxins are heat resistant and tolerate a wide range of pH, making them hard 
to breakdown. In this article we follow the fates of mycotoxins from the ecology of their producers in the soil to pre-harvest 
occurrence in host plants, post-harvest in storage and their e�ect on human wellbeing, focusing on a�atoxin as a case study. 
A�atoxin production begins in the soil, the natural habitat of toxin-producing fungi of the Aspergillus spp., and its production 
is in�uenced by agricultural practices, environmental conditions and fungal interaction with the plant. The fungi are further 
dispersed during storage, which leads to a vast increase in toxin concentration during the storage period. A�atoxin may then 
be consumed by human or animals in raw or processed foods and feeds. Animal consumption of the toxin may carry over to 
human in animal food products, such as milk. Once consumed, various forms of a�atoxin are recognised as human carcinogens 
and exposure is mainly associated with the development of hepatocellular carcinoma. The presence of mycotoxins in foods 
also carries severe economic implications, due to loss of crops and the cost of analysis and enforcement of a regulatory system. 
This article provides a critical analysis of each of these stages and highlights the importance of understanding soil-fungal-plant 
interactions as key steps in the development of successful strategies to minimise mycotoxin exposure.
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Mycotoxin mixtures in the rice food chain: current 
situation, and pre- and postharvest strategies to minimise 
contamination

Armando Venâncio1, A. Gonçalves1, R. Palumbo2, N. Lima1, P. Battilani2 and P. Giorni2

1Centre of Biological Engineering, University of Minho, Portugal and 
2Faculty of Agriculture, Università Cattolica del Sacro Cuore, Italy

avenan@deb.uminho.pt

Rice (Oryza sativa L.) is one of the most important cultivated grain crops, and is the 
main energy source and the staple food of nearly half of the world’s population. Almost 500 million metric tons of rice are 
produced worldwide, and about half of them are from China and India. Rice grains can be a�ected by di�erent diseases, 

some of them due to fungi, and these diseases may a�ect rice in the �eld and post-harvest. The worldwide yield loss due to 
di�erent types of pest, at pre-harvest stages, is estimated as 37 %, while the post-harvest losses are estimated as 15 % to 50 
% depending on the region, on the challenging climatic conditions, and on agricultural and handling practices. Most of latter 
losses result from inadequate drying and unsuitable storage facilities.

Cereal crops are very prone to fungal infection and to mycotoxins occurrence. Fungi can infect crops in the �eld and maintain 
their activity during storage, under conducive ecological conditions. Although not as well studied as in other cereal crops, 
fungal contamination and the associated production of toxic metabolites in rice, even at lower occurrence levels compared to 
other crops, is of concern because of the high consumption of rice in many countries.

Well-known mycotoxin-producing fungi are able to contaminate rice. Mycotoxin accumulation will result from the combinati-
on of di�erent factors such as the mould species, their interactions with other microorganisms, the production area, and the 
agricultural and post-harvest practices. Due to the diversity of fungi that may contaminate the rice food chain, the co-occur-
rence of mycotoxins is possible. Co-occurrence of mycotoxins has not been clearly reported; however, based on the occurrence 
of each single mycotoxins, it is clear that some co-occurrence of mycotoxin mixtures exists. The most evident ones refer to the 
production of di�erent mycotoxins by the same fungus (as Fusarium toxins and a�atoxins mixtures), but co-occurrence of toxins 
produced by di�erent fungus were also reported in rice – a�atoxins and ochratoxin A, and fumonisin B1, toxin T-2 and HT-2. In 
Red Yeast Rice, the co-occurrence of citrinin with the previously mentioned mycotoxins was reported.

The di�erent ecological needs of the di�erent fungal genera make them a continuous hazard. To prevent and to mitigate the 
occurrence of mycotoxins, speci�c strategies may be applied at the pre-harvest part, at harvest, and at post-harvest stages of 
the crop chain. Appropriate management to mitigate this problem, includes the control of the agronomic and post-harvest 
practices, taking into account that processing can reduce mycotoxins content, but not overcame their occurrence in the �nal 
product.
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Di�erences in pre-harvest practices linked to the ocurrence of 
Fusarium species and fumonisins in maize in Vietnam

Trang Minh Tran1, L. Phan2, S. De Saeger3, M. Eeckhout1 and K. Audenaert4

1Department of Food Technology, Safety and Health, Ghent University, Belgium, 
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Pre-harvest practices (Fig.1) play a crucial role in prevention of Fusarium infection. Yet, ethnic groups often have their own 
practice cultures. The impact of these di�erent practices on Fusarium epidemic has never been investigated. Therefore, 
this study identi�ed the correlation between the pre-harvest practices and fumonisin B1 (FB1) contamination in maize 

from two ethnic groups of Vietnam. The investigation was conducted in Ede and Kinh groups by seasons between 2017 and 
2018, along with a detailed questionnaire on agricultural practices from each farmer. Our �nding indicated that Kinh maize 
was much more susceptible to Fusarium verticillioides and FB1 contamination than Ede maize. Remarkably, more than half of 
the farmers planted maize with no intercropping resulting in an increased incidence of FB1 contamination in maize compared 
to the mixed-cropping system. Moreover, a majority of Kinh and Ede farmers implied the maize-maize system. Consequently, 
approximately 60% of maize from this system was contaminated with FB1, whereas the �gure for the none-maize system was 
only 16%. Two other common practices further increased the problem: zero tillage and leaving crop residue on the �eld, also  
increased the risk of FB1 contamination in maize with 40% and 25%, respectively. Accordingly, the good pre-harvest practices, 
for example, mixed-cropping system, rotation with non-host crops, deep plowing, and good crop residue management, should 
be considered and applied in the prevention of Fusarium and FB1 contamination in maize.

Figure 1. Three main factors a�ect the growth of 
Fusarium and FB1 production in �eld maize
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Mycotoxins in human breast milk: challenges and 
perspectives

Amin Mousavi Khaneghah
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The consumption of breast milk as one of essential parts of infant’s diet could provide 
several potential bene�ts; as It supplies the baby’s nutritional and immunological 
needs Although breast milk contains many nutrients, it can also contain environ-

mental pollutants and toxic substances which emerge from the exposure of the mother to toxic compounds from food and 
environment. These contaminants may lead to adverse e�ects on infant health. Among them,   mycotoxins mainly a�atoxins 
(AF), ochratoxin A (OTA), patulin (PAT), and fumonisins (FB), zearalenone (ZEN) and deoxynivalenol (DON)   are the chemical 
toxins that can contaminate di�erent types of foods including breast milk. These secondary metabolites are secreted by fungi, 
especially of the genera Aspergillus, Penicillium, Fusarium, and Alternaria.  They could enter the body through the consumption 
of contaminated agriculture crops and livestock, which later appear in breast milk and cause health problems such as nervous 
system problems, tumors of the urinary tract, liver, kidneys, and lungs. While the prevalence of mycotoxins in human breast milk 
is varied due to di�erences in physiologic characteristics like milk volume, composition, age, breastfeeding patterns, adipose 
tissue levels,  season of breastfeeding, educational level, stage of lactation, and the region of living  (urban and/or rural), their 
detection and further control are matter of concerns. In this regard, mycotoxins in breast milk are frequently assessed by en-
zyme-linked immunosorbent assay (ELISA) kits  while the most frequently used techniques  for mycotoxins detection in breast 
milk with sample preparation are mainly based on liquid chromatography coupled to a �uorescence detector (HPLC/FD) and, 
more recently, coupled to mass spectrometry (LC-MS/MS). However, recent improvements in quality of life and dietary patterns 
reduced the risk of mycotoxins in breast milk; still, some concerns and challenges exist. Therefore, in this presentation, new 
techniques for the determination of mycotoxins in human breast milk besides the required steps for control, as well as future 
challenges and perspectives, will be remarked.
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Novel intervention strategies to mitigate mycotoxins in feed

Paul G. Bruinenberg, G. Wang and P. Caramona
Trouw Nutrition, The Netherlands

paul.bruinenberg@trouwnutrition.com

Feed safety is a pre-requisite to secure e�cient animal production and food safety. A 
variety of fungal species can grow in grains, bi-products and complete feed, decre-
asing its nutritional value, resulting in o�-�avours and secondary metabolites such as 

mycotoxins, which are recognized to a�ect animal health and performance. 

Feed safety and quality is a fundamental pillar of our research programme and much attention is given to prevention of fungal 
spoilage in feed and mitigation of the adverse e�ects of mycotoxins on animal health and transfer through the feed-food chain.

Propionic acid is an e�ective preservative and its mode of action, in preventing mould growth in feed ingredients, has been 
evaluated. Mould growth inhibition by propionic acid, is due to damage of the cell membrane and the internal integrity of the 
germ tubes, but also by partial inactivation of the conidia. Furthermore, our research has demonstrated a synergistic e�ect 
between propionic acid and medium chain fatty acids (MCFA’s) in growth inhibition of fungi isolated from spoiled poultry feed 
samples. The outcomes from these studies resulted in the development of an e�ective novel antifungal solution for application 
in feed.

Simultaneous exposure to mycotoxins may result in synergistic or additive adverse e�ects on several biological end-points such 
as the immune system. Several strategies can be applied to reduce the bioavailability of mycotoxins and mitigate their e�ects. 
Due to the molecular structure and chemical proprieties of mycotoxins, combining several strategies, is most e�ective under 
a co-contamination mycotoxin challenge. Our research is focusing on three main strategies: adsorption a�nity and capacity, 
intestinal integrity and Immune modulation. Through extensive screening a bentonite, con�rmed by EU authority, was selected 
on its e�cacy of adsorbing mycotoxins (especially a�atoxins), with intensive proofs both in vitro and in vivo. Besides mycotoxins, 
this bentonite also showed adsorption of endotoxins produced by Gram-negative bacteria such as Escherichia coli. Secondly, 
speci�c glucose biopolymers was selected that can reinforce the tight junction complex in gut epithelial cells, which can be da-
maged due to mycotoxin exposure. This mechanism is crucial to reduce the bioavailability of mycotoxins (e.g. deoxynivalenol), 
which cannot be e�ectively adsorbed by a bentonite. Thirdly, 1,3-1,6-β-glucans extracted and puri�ed from the cell wall of a 
speci�c yeast strain, was selected to stimulate macrophage activity and lymphocyte proliferation in the GI-tract, improving the 
immune modulation e�ects and enhanced vaccination response. 

In vivo studies showed that solutions, that combine the three above strategies, e�ectively reduced the negative e�ects of myco-
toxins on the growth performance of farm animals. 
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Bile acids, protecting liver and gallbladder: an innovative 
solution to mycotoxins

Jinbao Li
Shandong Longchang Animal Health Product Co. Ltd., China

info@sdlachance.com

Bile acids are a class of amphoteric sterols synthesised from cholesterol in the liver. 
Adding bile acids to the feed can not only e�ectively compensate for the lack of 
secretion by the animal’s body, but also protect the liver and pancreas (gland) health, 

repair the damaged liver, discharge toxins, reduce the burden on the liver, promote the digestion and absorption of lipids, as 
well as playing an important role in maintaining normal energy metabolism of the body [1].

Studies with bile acids added to diets of di�erent animal species have been carried out. The results can be summarised as fol-
lows:

Broilers
Experiments at Nanjing Agricultural University showed that the addition of bile acids in the broiler diet (60-80 mg/kg) could 
reduce the gene expression levels of FAS (fatty acid synthase) and ACC (acetyl-CoA carboxylase) in the liver while increasing 
signi�cantly the gene expression level of PPARalpha (peroxisome proliferator-activated receptor alpha) and preventing excessi-
ve deposit of fat in the liver. A study at China Agricultural University showed that adding bile acids to the diet at a dosage rate of 
400 mg/kg did not cause any negative e�ect on the liver health of the broilers.

Weaned piglets
As shown by experiments at Nanjing Agricultural University, the liver weight of weaned piglets was increased from 106.18 g to 
133.16 g after adding bile acids in the sow’s diet at dosage rate of 100 mg/kg. 

Fish
In a study at Ocean University of China it was shown that the levels ALT (alanine aminotransferase), AST (aspartate aminotrans-
ferase) and TBIL (total bilirubin) in the liver of large yellow croakers were signi�cantly reduced after adding 0.015-0.045% bile 
acids to the diet. In Micropterus salmoides, dietary bile acids enhanced growth and alleviate hepatic �brosis induced by a high 
starch diet via the AKT/FOXO1 and cAMP/AMPK/SREBP1 pathway [2].

Shrimps
A challenge test using of 2,500 μg/kg a�atoxin B1 was conducted on Penaeus vannamei at Ocean University of China. It was 
found that the ALT and AST levels in plasma, the MDA (malondialdehyce) content in the hepatopancreas, and the carbonyl 
protein level were reduced remarkably, while the Fv value (representing DNA damage) of the hepatopancreas was increased 
after adding 0.02-0.03% bile acids. Experiments at the Chinese Academy of Agricultural Sciences showed that bile acids could 
improve liver tissue health by activating p38 alpha to alleviate in�ammation and hepatocyte apoptosis.

References
1. All About Feed, 25 July 2018.
2. Yu, H. et al., 2019. Frontiers in Physiology 10, Article 1430. 
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Mycotoxins and probiotics interaction: an approach for 
improving food safety

Hani El-Nezami
School of Biological Sciences, The University of Hong Kong, Hong Kong
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A�atoxins contamination of foods and feeds is a problem particularly in the de-
veloping countries. There is a great demand for novel strategies to prevent this 
mycotoxin formation in foods and feeds and to mitigate the impact of existing 

contamination. A number of methods for the removal or inactivation of a�atoxins has been published, but no e�ective and 
commercially viable approaches are currently available. This presentation will focus on our e�orts to evaluate the interactions 
between selected lactic acid bacteria (LAB) strains and a�atoxins. We have found that some lactic acid bacteria (LAB) of both 
food and human intestinal origin, and with a good safety record in the human diet, e�ectively bind a�atoxin B1 (AFB1) in vitro. 
The ability of these strains to bind AFB1 has been tested also in vivo and were capable in reducing the bioavailability of AFB1. 
We have also conducted a dietary intervention study on the e�ect of LAB on the excretion of the validated urinary biomarker 
AFB1-N7-guanine for in healthy volunteers from Southern China. In this trial we found that the LAB mixture used in�uences the 
urinary levels of a�atoxin metabolites. These studies clearly demonstrate the potential of LAB as a potential tool to reduce the 
risk associated with the exposure to this liver carcinogen.  
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Securing the harvest: empowering national systems to 
inclusively and sustainably mitigate post-harvest loss issues

Jagger Harvey
Department of Plant Pathology, Kansas State University, USA
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While great strides have been made globally in protecting crops against disease, 
up to one third is subsequently lost after harvest in developing countries. The 
Feed the Future Innovation Lab for the Reduction of Post-Harvest Loss (PH-

LIL) works to sustainably reduce post-harvest losses as a sustainable and inclusive means of reducing poverty and improving 
livelihoods. PHLIL is active in Bangladesh, Ghana, Guatemala, Honduras, Nepal and Ethiopia, and has worked in Afghanistan. 
Anchored within the US Land Grant system, multidisciplinary international teams identify drivers of post-harvest loss (especially 
insect pests and mycotoxins), and develop drying, storage and other locally-appropriate interventions. PHLIL has now succes-
sfully characterized and validated interventions for chickpea, maize, rice, sesame seeds, wheat and beyond. A number of PHLIL 
innovations are moving into scaling. Intrinsically woven into our work, in-country human and institutional research capacity is 
enhanced, involving leaders in research and other key stakeholders in each country. Findings are adapted into tailored training 
programmes on the proper use of context-appropriate, locally available post-harvest loss reduction technologies, many of 
which are now produced locally. Partnerships along the pathway to scaling and impact are being further cultivated to propel 
innovations toward inclusive, positive economic and health outcomes. PHLIL work in Bangladesh and Nepal will be highlighted, 
including research �ndings, integrated innovation packages being moved into scaling, and partnership opportunities. 
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Strengthening the food value chain through introducing 
traceability from farm-to-fork: a case study of a�atoxin

Saikat Datta Mazumdar1, H.K Sudini1, N. Bhattacharyya2, S. Mukherjee2 and S. Pal2

1International Crops Research Institute for the Semi-Arid Tropics, India and 
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The interventions undertaken by the International Crops Research Institute for the Se-
mi-Arid Tropics (ICRISAT www.icrisat.org ) towards ensuring a�atoxin management and traceability across the groundnut 
value chain involving; on farm a�atoxin management interventions, development and deployment of low cost Enzyme 

Linked Immunosorbent Assay (ELISA) kits  and hermetic storage technologies (e.g. PICS bags ), especially among the groundnut 
farming communities in India and Africa shall be presented. For example, Malawi, one of the key groundnut growing countries 
in East and Southern Africa, lost its access to niche markets due to a�atoxin contamination. Working on this challenge, ICRISAT 
introduced low cost ELISA-based assays to regulate the value chain along with several other pre-harvest a�atoxin management 
practices, that eventually helped regain market access. Similarly, in India, ICRISAT works on promoting good agricultural practi-
ces during pre- and post-harvest stages helping the smallholder farmers to produce quality groundnuts. Further, the ongoing 
e�orts to develop innovative rapid real time, �eld-deployable colorimetric and electrochemical technology based �eld-de-
ployable a�atoxin-sensing systems, in collaboration with C DAC, India; shall also contribute to strengthening of the food value 
chain through introducing traceability from farm-to-fork.
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E�ect of water activity and temperature on Aspergillus 
�avus growth, biosynthetic genes expression and a�atoxin 
production in foods
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A�atoxins are highly toxic and carcinogenic, which pose a serious threat to food safety 
and human health. A�atoxin contamination in cereals such as peanuts and rice has 
been regarded as one of the most serious food safety problems, which a�ect grain quality, safety, processing characte-

ristics and economic costs. Regarding abiotic factors, water activity (aw) and temperature are the key factors in regulating the 
growth of Aspergillus �avus and a�atoxin production. This study analyzes the growth and a�atoxin production of A. �avus on 
peanuts and rice under di�erent aw and temperature conditions. The results showed that the presence and absence of peanut 
shells has no e�ect on the growth of the fungus, however, peanut shells have a protective e�ect on the extent and distribution 
of AFB1 in the grain. The optimum conditions for A. �avus growth in peanuts were aw 0.98 and 37 ºC. A signi�cant reduction was 
found when the temperature below 20 ºC and aw < 0.85 or temperature below 15 ºC. A. �avus growth was inhibited at tempe-
rature above 42 ºC. The highest concentration of AFB1 was observed at aw 0.96 and 28 ºC while AFB1 production decreased 
signi�cantly when temperature is higher than 37 °C. In rice storage, aw 0.90 × 33 °C and aw 0.94 × 37 °C were the optimal growth 
conditions for A. �avus on polished rice and paddy, respectively. It is also indicated that the polished rice was more susceptible 
to A. �avus contamination. Compared to paddy, polished rice produced AFB1 over a wider range of aw and temperature. It was 
found that most of the a�atoxin synthetic gene cluster genes were signi�cantly down-regulated at 37 °C compared with 5 °C, 
which was similar to those obtained on peanuts. At the same temperature, lower aw leads to up-regulation of toxin synthesis 
gene expression. In particular, the ratio of a�S and a�R transcript expression was found to be the key to regulate transcription 
of toxin synthesis genes, and the ratio of a�S/a�R was positively correlated to the AFB1 production. The results of this study can 
be used to improve grain storage conditions, thereby reducing fungal growth and a�atoxin contamination during grain storage 
and improving grain quality and safety.
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The model of the everted duodenum of broilers in the study 
of e�cacy of mycotoxin adsorbents 
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Starting from the assumption that the use of adsorbents is one of the most e�ective 
strategies in the �ght against mycotoxicosis, it is important for their e�cacy to be 
tested, using di�erent methods of examination. Adsorbent e�ciency tests can be performed in:

a) in vitro bu�er systems;
b) ex vivo on parts of the gastrointestinal tract of animals and
c) in controlled in vivo experiments on di�erent animal species.

Studies in in vitro bu�er systems show a high degree of mycotoxin adsorption; the adsorption results obtained in such studies 
are usually di�erent from those obtained in in vivo studies.
The testing of the e�cacy of adsorbents, by means of the everted duodenal suc model, is performed using the standard 
method (Wilson and Wiseman, 1954; Ji et al. 2006) for the inverted duodenum. This method was standardized for substances, 
which are absorbed from the digestive tract through passive transport, such as OTA, however, in our study it was applied to 
evaluate the e�ectiveness of inorganic adsorbents for the �rst time. Many authors, who investigate the e�cacy of adsorbents 
against mycotoxins, have concluded that the results of classical in vitro examination methods (in solution and without a biologi-
cal membrane) are most often inconsistent with the results obtained in in vivo studies. This was the reason for using the already 
proven and reliable resorption examination method in the everted duodenum, modi�ed for the duodenum of broilers, and ap-
plied in our research, for the �rst time, to evaluate the e�ciency of adsorbents. The results of the examination of OTA adsorpti-
on, using the everted duodenum method, were easier to compare with the results of adsorption e�cacy in in vivo as opposed 
to the standard methods of adsorbent e�cacy in vitro.

Investigations of e�cacy of the inorganic adsorbent modi�ed with an organic cation in an in vitro system showed that the 
percentage of adsorption, in the presence of 2 μg/ml ochratoxin A (OTA) and 100 mg of adsorbent, was 80.86%. The adsorption 
e�ciency studies on the everted duodenum of broilers showed a lower percentage of adsorption, which was 45.75%. In in vivo 
studies on one day-old broilers, which were fed 2 mg OTA /kg feed for 3 weeks with and without the adsorbent, it was conclu-
ded that the level of chest muscle residues in broilers fed 2 mg / kg of OTA and 0.2 % of the tested adsorbent was 48.24% lower 
than in the group that only received the toxin without the adsorbent. The results obtained show that studies of adsorption the 
inverted broiler duodenum gave similar e�cacy results in in vivo studies compared to adsorption % in the in vitro system.
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Modi�ed zeolite decreases toxic e�ects of mycotoxins in 
whiteleg shrimp (Litopenaeus vannamei) 

Nantarika  Chansue1, N. Keschumras1, P. Chiyangsuvata1, J. Tangtrongpiros1,  
D. Palić2, N. Todorović3, J. Raj3 and M. Vasiljević3

1Research Unit Ornamental Aquatic Animals and Aquatic Animals for Conservation,  
Chulalongkorn University, Thailand, 
2Chair for Fish Diseases and Fisheries Biology, Ludwig Maximilians-Universität  
München, Germany and 
3Patent Co., Serbia 

nantarika.c@chula.ac.th 

Use of feed ingredients with low level of aflatoxin contamination in aquaculture is a growing concern as it increases risk 
for aquatic animal health and seafood safety globally. Prevention and control of mycotoxins with feed additives has been 
utilized to reduce this risk with limited success. Recently, a novel surface modi�cation of natural zeolite (clinoptilolite 

E567/568; Minazel Plus®, MZ+) by addition of organic cations has been shown to increase selective adsorption of both polar 
and non-polar mycotoxins in contaminated feed. However, e�ects of this new class of mycotoxin absorbing feed additives on 
whiteleg shrimp exposed to dietary a�atoxins have not yet been studied. To investigate safety and e�cacy of surface-modi�ed 
clinoptilolite adsorber as part of both polar and non-polar mycotoxin control and prevention strategies, we supplemented 
control and aflatoxin contaminated diets with MZ at level of 0.2% for 4 weeks. E�ects of natural contamination of the diet with 
1 mg/kg of a�atoxin B1 (AFB1) and the protective role of MZ on shrimp health were evaluated using growth performance, hae-
matology, chemistry (glutamate oxaloacetate transaminase, GOT; glutamate pyruvate transaminase, GPT), phagocytic activity, 
phenol oxidase and histopathological assessment of hepatopancreas, gilts and gastrointestinal tract.

Percentages of weight gain and average daily growth of control and MZ groups showed signi�cant increase every week from 
the beginning of the study until day 28. The treatment group had the highest percentage of weight gain followed by the con-
trol (no additive or AFB1), AFB1/MZ+, and AFB1 groups. Mycotoxin contamination in feed can decrease growth, lower apparent 
digestibility, cause physiological disorders and histopathological changes, mainly in the hepatopancreas tissue of shrimp. In 
groups supplemented with MZ, hepatopancreas function was rescued from e�ects of AFB1. Overall, MZ can increase the growth 
performance, reduce variability in shrimp size and enhance feed conversion ratio. In long-term, MZ can be used in whiteleg 
shrimp culture to safely and e�ciently reduce risk of mycotoxin contamination and protect hepatopancreas function to achieve 
better health status and production results. 
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What can be achieved when novel and fully integrated 
management strategies reducing and controlling mycotoxins 
are developed and applied to food and feed chains?

Rudolf Krska
Department IFA-Tulln, BOKU Vienna, Austria and Queen´s University Belfast, UK

rudolf.krska@boku.ac.at

The European Union has estimated that 5-10% of worldwide crop production is lost 
because of mycotoxins – toxic compounds produced by moulds. These losses trans-
form into high �nancial burdens not only because of yield and total crop losses, but also because of inspection and ana-

lytical costs. Extreme weather events further complicate the global mycotoxin landscape, requiring forecasting and detection 
methods to adapt to this new and changing reality. While innovative solutions are essential to meet these new challenges, inte-
grating existing know-how and expertise is a key step for stakeholders along the food and feed chain to sustainably tackle the 
mycotoxin problem. This is the very essence why the MyToolBox project (www.mytoolbox.eu) has been launched in 2016 which 
has been funded by the European Commission (EC) under the Horizon 2020 grant agreement Nr. 678012. The project applies a 
multi-actor and multi-disciplinary approach throughout the food and feed chain with 40% industry participation including �ve 
end-users and three well-known institutions from China, who collaborate closely with farmers and stakeholders from the in-
dustry. MyToolBox does not only pursue a �eld-to-fork approach to reduce mycotoxins in wheat, oats, maize, peanuts and dried 
�gs, but also considers safe use options of mycotoxin contaminated batches. This increases the availability of high quality food 
and feed in the EU as well as in China. Various agricultural strategies used so far have not been able to e�ciently reduce the im-
pact of fungal infection, let alone taking into account climate change related issues or other analytical challenges. The current 
situation pursues a novel and integrated multi-actor approach involving all actors in the food and feed chain, including the end-
users. Consequently, the MyToolBox approach combines a series of integrated pre- and post-harvest measures, which enable a 
20 to 90% reduction in losses of crops due to fungal and mycotoxin contamination, depending on the type of commodity and 
intervention. By using mainstream information and communication technology, losses and waste along the food and feed chain 
can be prevented, and traceable information to the supply chain and consumers can be provided. The end-user engagement, 
extending to food and feed industry, farming communities, agronomists, manufacturers, SMEs and academia from the EU and 
beyond, ensures the usability and applicability of the MyToolBox decision support system. This paper provides an update on the 
recent achievements of MyToolBox to control  and reduce mycotoxins along the entire food and feed chain.
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Real-time decision support systems for better silo 
management of stored food crops in the EU and China

E. Garcia-Cela, A. Medina and Naresh Magan
Applied Mycology Group, Environment and AgriFood Theme, Cran�eld University, UK

n.magan@cran�eld.ac.uk

E�ective harvesting and storage of food/feed commodities is critical to avoid mould 
spoilage and mycotoxin contamination, especially in a global market where they are 
transported across climatic zones over long distances. Losses post-harvest can be sig-

ni�cant (15-25%) impacting on both economic and nutritional value. This is particularly important in Asia where the warm and 
humid climatic conditions mean that drying and storage of staple foods, especially rice and maize, can become infected by and 
contaminated with mycotoxins. Stored commodities, e.g. rice, maize and nuts, are alive and thus respire during storage. While 
temperature and relative humidity are often monitored periodically or on line in silos for stored commodities, carbon dioxide 
(CO2) production is a more sensitive and earlier indicator of the activity of both moulds and pests. Thus, it is possible to integra-
te physical data in real time with biological data and models on the boundary limits of moisture content and temperatures for 
growth and mycotoxin production by key mycotoxigenic fungi. This could be used for the development of an e�ective post-har-
vest decision support system (DSS) for better management of stored commodities, especially cereals, tree nuts and other food-
stu�s. By integrating data on relative respiration rates in maize and peanuts stored under di�erent good and poor scenarios it is 
possible to have a real time indication of spoilage and mycotoxin initiation using on line CO2 measurements. This has now been 
done with maize and peanuts (with regard to a�atoxins) and in stored rice (a�atoxins, fumonisins). This has allowed the deve-
lopment of pilot scale systems which could be used for a real time post-harvest DSS for staple stored commodities. This could 
have signi�cant bene�ts for post-harvest management of such commodities and minimise both mycotoxin contamination and 
quality/nutritional losses.

Acknowledgements
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The in�uence of processing parameters on the mitigation of 
deoxynivalenol during industrial baking

Michele Suman1, D. Stadler2, F. Berthiller2, F. Lambertini1, C. Bueschl2,  
L. Woel�ingseder3, C. Hametner4, H.E. Schwartz-Zimmermann2, R. Hellinger2,  
M. Sulyok2, M. Lemmens2, D. Marko3, R. Schuhmacher2 and R. Krska2

1Advanced Laboratory Research, Barilla G.R. F.lli SpA, Italy, 
2Department IFA-Tulln, BOKU Vienna, Austria, 
3Department of Food Chemistry and Toxicology, University of Vienna, Austria and 
4Institute of Applied Synthetic Chemistry, Vienna University of Technology, Austria

michele.suman@barilla.com
 

Deoxynivalenol (DON) is the most prevalent mycotoxin in cereal commodities. Although the population of industrial nati-
ons is exposed to DON mainly due to the consumption of bread and other bakery wares, it is not clear whether the toxi-
cological impact of DON can be mitigated during industrial baking. After 30 years of research, the knowledge of degrada-

tion products that are formed from DON during baking and their toxicity is still incomplete. Furthermore, the extent of possible 
DON reduction is highly controversial. Although most studies found a reduction of DON, some even up to 50 %, increases of up 
to 40 % were also reported. 

To determine whether the toxicological impact of �our that is contaminated with DON can be mitigated during the industrial 
production of bakery wares we:
•  elucidated the full spectrum of DON degradation products by an untargeted liquid chromatography high resolution mass 

spectrometry approach using 13C labelling,
•  compared the cytotoxicity of an important degradation product to DON,
•  determined the amount of DON that is degraded during the production of crackers, biscuits and bread by targeted LC-tan-

dem mass spectrometry (MS/MS) analysis,
•  evaluated the in�uence of di�erent process parameter (e.g. baking temperature and time) on DON mitigation.

Our holistic approach in combination with the currently most accurate analytical methodology to determine DON degradati-
on enabled us to clarify i) how much DON is degraded during the production of crackers, biscuits and bread, ii) whether DON 
degradation actually causes less toxicity and iii) how the choice of process parameter can maximize DON mitigation.

References
1. Stadler, D. et al., 2019. Food Chemistry 279: 303–311.
2. Stadler, D. et al., 2019. Toxins 11: 317.
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Performance of feed additives for the detoxi�cation of 
fumonisins in swine and a�atoxins in cattle

Jinquan Wang
Feed Research Institute, Chinese Academy of Agricultural Sciences, China

drwjq118@hotmail.com

The control of feed mycotoxins is a worldwide problem. Reducing and removing 
mycotoxins from food and feed is of great signi�cance. Mycotoxin-detoxifying 
product is one of the most widely used methods for elimination of mycotoxins in 

feed. However, no standard protocol is available to evaluate the e�cacy and safety of mycotoxin detoxi�ers in China market, 
which has resulted in a chaotic market and disorderly competition. The aim of our project was to survey the mycotoxin-detoxi-
fying products in the market of China and compare the methods for evaluation of the e�cacy of mycotoxin-detoxifying feed 
additives, which will contribute to the standard setting for authorization of mycotoxin-detoxifying feed additives in China. We 
have conducted two animal trails, in which Holstein lactating cows and weaned piglets were respectively used to examine the 
e�cacy and safety of mycotoxin detoxifying products for eliminating AFB1 and FB1. In the animal trial of cows, 8 μg AFB1/kg 
DM was added to the basal diet in positive control group and adsorbent group. The results showed that there was no signi�cant 
di�erence between di�erent treatment groups concerning milk yield, milk composition, and some blood biochemical indexes 
(P>0.05). However, analysis revealed that AST and ALT in serum of positive control group were both signi�cantly increased 
compared with negative group (P<0.05), and the addition of adsorbent could recover AST and ALT to normal level. Besides, 
metabolite AFM1 could also be detected in the milk even if the pretty low concentration of AFB1 and mycotoxin-detoxifying 
product were added. The transfer rate of AFB1 from feed to milk (AFM1) was 0.661% in adsorbent group, which was a bit higher 
than 0.531% in positive group. In another animal trial of weaned piglets, about 5 mg FB1/kg feed was added to the basal diet 
in positive control group and detoxifying enzyme groups (A and B). The results showed that there was no signi�cant di�erence 
between di�erent treatment groups concerning growth performance (P>0.05). However, the Sa/So in serum of positive group 
was signi�cantly increased compared with negative group (P<0.05). The addition of detoxifying enzyme A could signi�cantly 
decreased Sa/So (P<0.05) while there was no signi�cant di�erence between positive group and detoxifying enzyme group B 
(P>0.05), which indicated that detoxifying enzyme A has a good e�ect on the elimination of FB1 in vivo.
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The MyToolBox E-platform for mycotoxin prevention and 
control along the chain

Ine van der Fels-Klerx1, C. Liu2, M. Focker1, V. Rossi3, V. Manstretta3, 
I. Montero-Castro4, N. Magan5 and R. Krska6

1Wageningen Food Safety Research, The Netherlands,
2Institute of Food Science and Technology, Chinese Academy  
  of Agricultural Sciences, China,
3Horta Srl, Italy,
4IRIS Technology Solutions, Spain, 
5Applied Mycology Group, Cran�eld University, UK and
6Department IFA-Tulln, BOKU Vienna, Austria

ine.vanderfels@wur.nl

The occurrence of mycotoxins in various crops, such as grains, fruits and nuts, is of major concern since it has large implica-
tions for food and feed safety, food security and international trade. Over the past three decades, a wide variety of know-
ledge has been gathered on prevention and control of mycotoxins at the various stages of the feed and food production 

chain. This knowledge is, however, not easily retrievable and available for the intended end-users at the private level (feed and 
food companies) and the public level (governmental agencies).

A user-friendly and interactive web-based platform has been developed as part of the H2020 project “MyToolbox”. This system 
brings together all available information on prevention and control of mycotoxins, in an interactive and ready-to-use way for 
the end-user. This platform focuses on the most important mycotoxins in small grain cereals and maize, dried �gs and nuts. 

The platform has three main components, including: the pre-harvest forecasting system for mycotoxin contamination in the 
�eld, using weather and farm management information as inputs; the post-harvest forecast systems for mycotoxin presence in 
silos, using silo sensor data as inputs; and the static guidelines for prevention and control over the entire chain. The forecasting 
module includes several mathematical models that are combined using a model ensemble approach, which makes early predic-
tions of mycotoxins occurrence at harvest possible for entire Europe. It uses weather data and agronomic information as inputs 
and provides either speci�c �eld predictions or European wide maps with predicted toxin risk classes as outputs. The post-har-
vest module makes use of CO2, Temperature and Relative Humidity sensors in the silos, and fungal growth models to predict 
conditions suitable for toxin production in the silo. The static guidelines cover the various stages of the supply chain: prevention 
and control prior to harvest, during storage and transports, during processing for feed production, during processing for food 
production, and for mycotoxin sampling and analyses as well as legal issues. 

The MyToolbox platform will serve the needs of the various actors along the feed and food chain, including farmers, processors, 
feed suppliers or manufacturers from the food and feed industry, as well as governmental bodies. The system will be demon-
strated during the conference.
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Revisiting the sampling, sample preparation, and analytical 
variability associated with testing wheat for deoxynivalenol

Sheryl A. Tittlemier1, J. Chan1, D. Gaba1, K. Pleskach1, J. Osborne2,  
A.B. Slate3 and T.B. Whitaker3

1Grain Research Laboratory, Canadian Grain Commission, Canada, 
2Department of Statistics, North Carolina State University, USA and 
3Biological and Agricultural Engineering Department, North Carolina State University, USA
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The total variance, along with contributions from sampling, sample preparation, and analysis, associated with measuring 
DON in bulk wheat lots was characterized in 16 bulk wheat lots.  An unbalanced nested experimental design based on 
past research was used to determine the relative contributions from sampling, sample preparation, and analysis to the 

total variance.  Sampling was the largest contributor to the total variance for wheat containing DON at concentrations relevant 
to existing maximum levels.  With the experimental design parameters of 1 kg laboratory samples, sub-division of whole and 
ground grain using rotary sample division, sample comminution using a commercial-grade co�ee grinder, extraction of 100 g 
test portions, and one measurement of DON in the test portion by gas chromatography-mass spectrometry, the total variance 
of DON measurement at 2 mg/kg was 0.046 mg2/kg2 (equivalent to a coe�cient of variation of 10.7%).  At this concentration, 
sampling contributed 67% to the total variance, followed by sample preparation (18%) and analysis (15%).  A mathematical mo-
del of variance was constructed and combined with the normal distribution of DON measurement results to create operating 
characteristics curves.  These curves modeled the likelihood of mistakenly characterizing a wheat lot as compliant (or non-com-
pliant) with a speci�ed limit.  With a realistic laboratory sample size of 1 kg and test portion size of 100 g, as well as a practical 
decision limit of 1.5 mg/kg, the estimated probability of misclassifying a wheat lot containing 2 mg/kg DON as “less than 2 mg/
kg” was lowered below 0.5%.    
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Challenges of developing mycotoxin pro�ciency testing, 
reference material and certi�ed reference material for Aisan 
food matrices

Bhadresh J. Desai
R-Biopharm Neugen Pvt. Ltd., India

bj.desai@r-biopharm.in

PT is considered the most sophisticated way to evaluate a laboratory’s capacity to 
perform analysis accurately and precisely.  QC/RM/CRMs are used by the laboratories to develop the competence of their 
technicians and to focus on method accuracy. Overall performance of the lab sees a boost when these checks are made 

frequently. PT contributes to keeping a check on all the factors that can vary in a lab – equipment, personnel, methods etc. 

Even with accrediting bodies promoting PT, there isn’t a signi�cant impact in lab practices since the regulation mandates parti-
cipation only once in 3 years. 

Trilogy’s portfolio of naturally contaminated material for PT/RM/CRM encourages labs to use a close representation of real-wor-
ld samples and helps a laboratory to gain familiarity and con�dence with actual samples rather than spiked samples. 
Trilogy, today has material for a wide variety of Asian matrices like Chili Powder, Black Pepper, White Pepper, Paprika, Nutmeg, 
Ginger, Turmeric, Cardamom, Coriander, Cumin, Fenugreek, Celery, Curry Powder and Spice Mix.

The challenge however, with matrix-based material is to �nd ND (Non-Detect) material, and readily available positive samples at 
desired levels. Much e�ort goes in producing the NCCRM (Naturally Contaminated Certi�ed Reference Material) with a con�-
dence of 95% accuracy. 

The selection criteria for the production of NCCRM is so tight, that it is di�cult to �nd material for all 4 A�atoxins in one matrix. 
Market availability from reliable sources, knowledge on matrix about the occurrence of a mycotoxin, Nature of matrices, chro-
matographic interferences, selection and optimization of right methodologies, in house operations with known established 
Technologies and methodologies are existing di�culties.

The intensity of these di�culties di�ers from common matrices to uncommon matrices. With no RMs & CRMs available for 
uncommon matrixes, there is a dearth of data on process optimization and of, long-term real-time stability studies. It is also 
challenging to validate and produce the material meeting the conditions for the acceptable limits in di�erent continents.  
The size of the challenge multiplies with the di�erent varieties of the raw materials present and with the extraction procedures 
being di�erent for each of them. Most of these challenges are addressed or can be addressed through science, except for the 
local regulatory matters. 
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Strategies for the quantitative determination and 
characterisation of mycotoxins in cereal-based foods using 
LC-MS/MS and LC-IM-HRMS approaches

N. Dreolin, Sara Stead and M. McCullagh
Waters Corporation, UK

sara_stead@waters.com

Within this study we report the development and validation of a rapid, quanti-
tative method for mycotoxin compounds regulated within European Union 
(a�atoxins B1, B2, G1 and G2, fumonisins B1 and B2, deoxynivalenol, toxins T-2 and HT-2, zearalenone and ochratoxin 

A) including nivalenol in wheat grain �our using LC-MS/MS. Using the sensitivity of the Xevo TQ-XS tandem quadrupole instru-
ment it is possible to simplify the sample treatment process to a rapid solvent extraction and dilution of the matrix avoiding the 
need for time consuming pre-concentration or clean-up steps. Known challenges associated with the multi- analysis of myco-
toxins such as; analyte carryover within the autosampler, variable and low % recoveries during sample preparation and variable 
matrix e�ects (both ionization suppression and enhancement) have also been addressed via the incorporation of 13C-labelled 
internal standards within the analytical work�ow. This approach has lead to enhanced method performance and is therefore 
recommended as an e�cient approach to correct for both matrix e�ects, and the inevitable analyte losses during the sample 
preparation. Method validation in accordance with the criteria set by the EC Regulation No 1881/2006 (and subsequent amend-
ments) has been conducted for cereal grain �ours and the performance data will be presented.

It is well known that Fusarium species mycotoxins are prone to metabolism or binding by plants, additionally we investigated 
the use of ion mobility enabled HRMS as a powerful tool for the separation and characterisation of α- and β- epimeric forms 
of glycoslated T-2. As plants can alter the chemical structure of mycotoxins as part of their defense against xenobiotics, the 
extractable conjugated or non-extractable bound mycotoxins formed remain present in the plant tissue but are currently not 
regulated by legislation. The ability to discriminate between di�erent forms of masked trichothecenes along the food and feed 
chain enables information on their relevance in human and animal exposure to mycotoxin risk to be more accurately determin-
ed. 
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Development, evaluation and validation of rapid screening 
methods for mycotoxins

Peiwu Li
Oil Crops Research Institute, Chinese Academy of Agricultural Sciences, China

peiwuli@oilcrops.cn

Mycotoxins are toxic, carcinogenic and/or teratogenic and are ubiquitous in foods 
and agricultural supplies and therefore a threat to food safety and public health. 
Thus, the maximum residue levels of mycotoxins are regulated worldwide and 

monitoring of mycotoxin occurrence is mandatory for assuring food safety. Rapid, sensitive and e�ective screening methods 
for mycotoxin are highly required. In the rapid immunoassay, a series of high speci�c and high a�nity monoclonal antibody, 
recombinant antibody, and nanobody against mycotoxins, e.g. a�atoxin B1, were developed as the key recognition reagents. 
Then, the simultaneous detection for multiple mycotoxins was studied via Au (or Europium)-based lateral �ow strip. The limit of 
detection was lowered down to 0.003 ng/mL. On the other hand, simultaneous mass spectroscopy method was investigated via 
multiplexed immunoa�nity column or solid phase extraction column. The internal standard allowed precise determination of 
mycotoxins regardless of matrices. Multiplexed mycotoxins (AFB1, B2, G1, G2, OTA, ZEA, and T-2 toxin) were identi�ed by using a 
multi-immunoa�nity column in a single run. The prospect is highlighted as well.
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Mycotoxin biomarkers analysis: current situation and future 
challenges

Arnau Vidal, M. De Boevre and S. De Saeger
Centre of Excellence in Mycotoxicology and Public Health, Ghent University, Belgium

arnau.vidalcorominas@ugent.be

Speci�c well-characterized biomarkers have shown to predict relevant clinical outco-
mes across a variety of treatments and populations. Up to date, the use of biomar-
kers has become commonplace, and biomarker-driven research has been proposed 

as a successful method to assess the exposure to xenobiotics of individuals through estimation of their metabolites in biological 
�uids, normally, urine or blood. For this reason, with the aim to evaluate the mycotoxin exposure accurately, analysis of myco-
toxin biomarkers has been proposed as a successful method. In the late 1980s, one of the �rst applications of biomarkers of 
exposure to food chemicals was illustrated for a�atoxin B1. However, the identi�cation and validation of mycotoxin biomarkers 
of exposure remain a challenge for most of the mycotoxins because there are still a lot of gaps to solve the link between myco-
toxin (biomarkers) concentrations found in biological �uids with the mycotoxin dietary intake. 
The main uncertainties present are: 

1) the elucidation of the main metabolites and 
2) the description of the toxicokinetics models for the di�erent mycotoxins. The development of high-resolution mass spec-
trometry (HRMS) with more accuracy and resolution, along with new post-acquisition data-mining techniques based on mass 
defect �lter (MDF), permitted the last years to improve the quality and productivity of the metabolite identi�cation process. 

On the other hand, recent toxicokinetics studies in humans permitted to elucidate the process of the uptake of dietary myco-
toxins by the body, their biotransformation, the distribution and the elimination of the mycotoxins and metabolites. All these 
new advancements in the mycotoxin biomarker research �eld will be presented during this presentation and modelling and 
simulation approaches will be described for each mycotoxin to set-up adequate biomonitoring programs.
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Trends in de occurrence of mycotoxins in various food 
commodities: recent �ndings from Singapore’s food safety 
monitoring programme

Joachim Chua
National Centre for Food Science, Singapore Food Agency, Singapore

joachim_chua@sfa.gov.sg

The presence of mycotoxins  contamination in human food and animal feed is a 
worldwide problem. While there are over 300 types of mycotoxins identi�ed, several 
categories of them are the most commonly found in food and feed, hence more regular monitoring programme has been 

in place internationally as part of the food safety regulatory control regime. The common prevalent mycotoxins of food safety 
concerns are a�atoxins B & G, ochratoxin A, deoxynivalenol, fumonisins, patulin and zearalenone, just to name a few. In recent 
years, there has been an increased interest in the monitoring of some previously less reported mycotoxins such as the Enniatins 
and Beauvericin, Moniliformin and Ergot alkaloids. Phytotoxins, another large category of foodborne toxins in products of plant 
origins are also drawing increased attention, which includes pyrrolizidine alkaloids as well as tropane alkaloids. 

As a city country needing to import over 90% of her food demands from overseas markets, it is imperative for Singapore to es-
tablish and maintain a holistic food safety monitoring and regulatory control system. Testing of mycotoxins in various food com-
modities to ensure good compliance to the pertinent food safety regulatory limits has been one of focused area for Singapore 
Food Agency (SFA) as the national food safety regulatory body.   Testing capabilities for screening over 40 types of mycotoxins 
and phytotoxins have been well established for supporting the routine monitoring and regulatory testing. The analytical me-
thods commonly deployed are based on high performance liquid chromatographs coupled with �orescence (HPLC-FLD) or ul-
traviolet (HPLC-UV) detectors. In recent years, the use of HPLC coupled with triple quadruple mass spectrometer (LC-MS/MS) has 
increased substantially for the purpose of simultaneous screening and con�rmation of multiple mycotoxins in a single run. The 
above methods deployed allow the detection of mycotoxins with limits of detection (LOD) and limits of quanti�cation (LOQ) at 
sub ppb levels, which supports the e�ective national monitoring programmes in relation to mycotoxins and phytotoxins.  

In this presentation, the occurrence trends observed from Singapore’s mycotoxins monitoring programme in recent years will 
be discussed. The focus will be placed upon the following aspects: 1) a�atoxins B & G in nuts, nut products, cereal products and 
spices; 2) ochratoxin A in cereal and spices products; 3) deoxynivalenol in wheat and cereal products; 4) fumonisins in spices 
and cereal products; and 5) zearalenone in cooking oil, cereal products and spices. Occurrence data of other mycotoxins, such 
as enniatins, beauvericin and moniliformin as well as some plant toxins (pyrrolizidine alkaloids and tropane alkaloids) will also 
be covered, but to a lesser extent. 
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Intelligent methods to analyse mycotoxin production for 
future food safety

Zhisong Lu, L. Wang, Y. Wang and J. Zhao
Institute for Clean Energy and Advanced Materials, Southwest University, China

zslu@swu.edu.cn

A�atoxins, the secondary metabolites of Aspergillus �avus (A. �avus), are a group of 
frequent contaminants of food products, which can cause acute or chronic toxic 
e�ects to human. The monitoring of fungal development and a�atoxin secretion is 

of great importance for e�cient prevention of mycotoxin contamination in agricultural products. In our study, an optical-�ber 
nanosensor was adopted to monitor concentration gradients and spatial inhomogeneity of reactive oxygen species (ROS) in 
single hyphae of A. �avus. The distinct distribution patterns of ROS during di�erent growth stages were investigated at sin-
gle-hypha level to reveal the critical role of ROS in the development of �lamentous fungi. 

Anti-fungal reagents such as essential oils possess strong inhibitory e�ects on a�atoxin production. Nanomaterials-based elec-
trochemical sensors are fabricated in our study to real-time monitor the transmembrane release of ROS from the drug-treated A. 
�avus. Upon the addition of drugs, a large amount of ROS secretion from the mycelia could be detected. The release of ROS may 
result in the decrease of intracellular ROS level, further interrupting the signaling pathway to the a�atoxin biosynthesis. Therefo-
re, a mechanism involving ROS release is proposed to explain the drug-caused inhibition of a�atoxin production from A. �avus. 
Due to their easy and low-cost production, the use of aptamers as alternatives to antibodies in various analytical approaches 
for target recognition has been fueled up recently. In our lab, �uorescent nanomaterials such as quantum dots, carbon dots 
and graphene dots have been combined with aptamers to achieve high-performance biosensors for the optical detection of 
mycotoxins. All sensing systems possess high sensitivity and excellent speci�city, demonstrating great potentials of DNA apta-
mer-functional nanomaterials in the practical food analysis. 

References
1. Lu, Z.S. et al., 2017. Chemical Commununications 53: 941-944.
2. Lu, Z.S. et al., 2017. Sensors and Actuators B: Chemical 246: 61-67.
3. Wang, B. et al., 2016. Biosenors and Bioelectronics 78: 23-30.
4. Li. J.H. et al., 2015. Chemical Communications 51: 17424-17427.
5. Lu, Z.S. et al., 2015. Microchimica Acta 182: 571-578. 
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MYCOMAN®, THE MYCOTOXIN MANAGEMENT APP
Nutriad Mycotoxin Management introduces MycoMan® for the animal feed industry. The app is a perfect tool to manage the 
negative effect of molds and mycotoxins  in practice. Based on analysis of the main mycotoxin levels MycoMan® shows you 
directly how serious the impact on the animal is, which Nutriad product is most appropriate, what dosage is needed, and by email 
you receive a full report of your analysis. This enables  you to make the right decision on-the-spot. 
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WEDNESDAY 16 JANUARY 2020
PLENARY SESSION: EUROPEmeetsASIA – MITIGATION OF MYCOTOXINS DURING FOOD 
PROCESSING – LESSONS AND PRACTICAL GUIDANCE FROM RECENT EUROPEAN 
STUDIES AND APPLICABILITY TO SOUTH EAST ASIA

Introduction to ILSI Europe and the Practical Guidance on 
Mycotoxin Mitigation along Food Processing

Michele Suman
Advanced Laboratory Research, Barilla G.R. F.lli SpA, Italy
ILSI Europe Chair of the Process-Related Compounds and Natural Toxins Task Force

michele.suman@barilla.com

As consumers are often exposed to naturally occurring contaminants and Pro-
cess-Related compounds in their diets, it is crucial to investigate how these com-
pounds are formed in order to improve how we detect and measure them and to assess their safety.

The International Life Sciences Institute Europe (ILSI Europe) Process-related Compounds and Natural Toxins Task Force (PRC-TF) 
aims to advance the scienti�c knowledge relating to such substances, particularly focusing on assessing their impact on human 
health. Key topics include consideration of toxicity, exposure, mitigation impact and analytical aspects.
In 2014-2016, ILSI EU PRC-TF dedicated a project to understand the possibility in mitigating mycotoxins, correspondently impro-
ving the safety of the food commodities. The main task de�ned was to critically review the state of the art about mycotoxin re-
duction by food processing: it summarized the impact of the di�erent decontamination / detoxifying processes on various food 
commodities; �nally, the impact of transformed mycotoxins leading to a lower mycotoxin concentration and a lower toxicity 
was illustrated and discussed. This work conduced to a �nal open access manuscript published on Mycotoxin Research journal 
already cited more than 140 times and downloaded more than 17,000 times [1]!
The big interest of the scienti�c community around this work stimulated then a correspondent new e�ort in 2017-2019 as a 
follow-up activity to translate the scienti�c �ndings of the Expert Group on ‘Reactions and Potential Mitigation of Mycotoxins 
during Food Processing’ to a concrete guidance for industry. In 2019, the practical guidance has been made available (ILSI EU 
Black & White Report Series) and takes into account a tra�c light system approach of determining which processes in a given 
food product would signi�cantly mitigate mycotoxins [2].
This Black & White Report Series is directly targeted to industry to actively participate in the global mycotoxin mitigation stra-
tegy. It will now help international food producers (related to various commodities, such as cereals & derived products, cocoa, 
fruit juices, dairy products…) with clear, easy to implement, practical suggestions & guidelines for process adaptation aiming to 
mitigate mycotoxins. This publication will be regularly updated with the most recent scienti�c developments and periodically 
extended to other commodities or enriched with innovative processes every 3-4 years. It could also be useful for o�cial body 
representatives who could then suggest global mitigation strategies to the all food chain actors and adapt regulation accor-
dingly. Moreover, the possibility to apply this guidance to producers from other regions will be taken into account. Such case 
study would be important considering in particular around 500 million of low income people basing their diet on maize and 
cereals and leaving in sub- Saharan Africa, Latin America, and Asia are exposed to a�atoxins and fumonisins.
The present session will be therefore devoted to illustrate this activity & the correspondent �nal document available at an 
ASEAN (Association of South-East Asian Nations) level, and a stakeholder group discussion during the session would help iden-
tify what are still the remaining gaps and challenges faced by Southeast Asian producers in mitigating mycotoxins.

References 
1. Karlovsky, P. et al., 2016. Mycotoxins Research 32: 179–205  

(https://link.springer.com/content/pdf/10.1007%2Fs12550-016-0257-7.pdf ).
2. Pinton, P. et al., 2019. ILSI Europe a.i.s.b.l. Report Series, August 2019  

(https://ilsi.eu/publication/practical-guidance-to-mitigation-of-mycotoxins-during-food-processing).
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Toxicological assessment of process-related mycotoxins at a 
regulatory level – state of the art

Paula Cristina da Cruz Oliveira Soromenho de Alvito
National Institute of Health Doutor Ricardo Jorgea, Portugal and Centre for Environmental 
and Marine Studies, University of Aveiro, Aveiro, Portugal

paula.alvito@insa.min-saude.pt

In the context of food safety, risk assessment (RA) is a conceptual framework that aims to 
estimate the risk of occurrence of adverse health e�ects after exposure to mycotoxins 
present in food. Traditionally, risk assessments are conducted on an individual chemical basis, mostly addressing one source of 

exposure (single chemical and one route of exposure). However, the human population and the environment are continuously 
exposed to a multitude of mycotoxins from di�erent sources via di�erent routes and duration of exposure. Inclusion of human 
biomonitoring (HBM) data can improve RA hence providing a more accurate estimate of the body burden[1].
So far, RA have been carried out on some major mycotoxins from the public health perspective (i.e., a�atoxins, fumonisins, 
ochratoxin A, deoxynivalenol and zearalenone) by many international agencies and organizations (including the European Food 
Safety Authority (EFSA)) to set appropriate food safety regulation and recommendations. Two recent studies on the assessment 
of exposure to multiple mycotoxins of residents of an European (Portugal) and non-European (Brazil) country and characterisa-
tion of the associated risk will be presented and discussed as examples for risk assessment approaches based in occurrence in 
foods and urinary biomarkers[2,3].

References
1. Assunção et al., 2016. World Mycotoxin Journal 9: 791-811.
2. Martins et al., 2019. International Journal of Hygiene and Environmental Health 222: 913-925.
3. Franco et al., 2019. Food and Chemical Toxicology 128: 21–34.

19TRX111z097   97 03-12-19   13:26



W
ED

N
ESD

AY

98 The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

In-depth analysis: how to manage the cereals food 
production chain mitigating mycotoxins

Johan De Meester
Cargill R&D Centre Europe, Belgium

johan_de_meester@cargill.com

Mycotoxins are toxic secondary metabolic compounds commonly occurring in 
cereals which pose a health risk to the �nal consumer. Worldwide legislation is 
in place setting maximum limits for mycotoxins in cereals and processed cereal 

products to ensure that they are not harmful for human consumption. Good agricultural practices, plant diseases management 
and adequate storage conditions reduce mycotoxins levels yet do not elimate mycotoxins completely. 
Food processing can further reduce exposure by removing mycotoxins from unprocessed cereals by physical treatment, chemi-
cal decontamination, and chemical or enzymatic transformation into less toxic products. 
Physical removal of mycotoxins is very e�cient: large-scale automatic sorting used by grain industry signi�cantly reduces 
food-borne mycotoxin exposure. Various food processing of cereals that may have mitigating e�ects on mycotoxins include cle-
aning, milling, brewing, fermentation, cooking, baking, frying, roasting, �aking, nixtamalization (alkaline cooking) and extrusion. 
The objective of this presentation is to give an overview about the aspects indicated above and the correspondent work carried 
on by the ILSI dedicated expert group. Recent published results highlighting that the levels of modi�ed forms of deoxynivalenol 
and other mycotoxins are changing depending on factors as temperature, fermentation and the presence of enzymes during 
the baking processs will be presented in the view of our B&W paper.

A number of examples related to processed cereal products as bread, biscuits, fried (dough) products will be discussed too.
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The application of the mycotoxin mitigation guidance at an 
ASEAN level in co�ee production - a case study

Jonathan Barcelo
School of Natural Sciences, Saint Louis University, Philippines

jonathanbrcl@yahoo.com

Mycotoxins are toxic metabolites which are produced by several species of fun-
gi.  Due to their harmful e�ects to health, they are classi�ed as contaminants 
of food commodities, including co�ee and co�ee products. In Southeast Asia, 

mycotoxin contamination in co�ee is an emergent concern among consumers and co�ee producers. In fact, a maximum level 
of mycotoxins in co�ee and co�ee products have already been established to reduce the exposure of consumers from conta-
minated co�ee products. In the level of co�ee production, mitigation strategies have also been proposed to halt the transfer of 
mycotoxin-contaminated co�ee to the consumers. In Southeast Asia, the climatic conditions, pre- and post-harvest practices, 
presence of mycotoxigenic fungi and other factors increases the risk of fungal growth and mycotoxin production in di�erent 
co�ee varieties. Hence, mycotoxin mitigation strategies during co�ee production in Southeast Asia needs to be addressed and 
strengthened. However, several considerations need to be evaluated to determine the suitability of the mitigation strategies 
to the type of co�ee processing, availability of resources, and speci�c agricultural practices which contributes to mycotoxin 
contamination.   
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Remaining gaps and challenges on mycotoxin mitigation in 
Southeast Asia

Elias Rito
European Association of Chemical Distributors, Belgium

eri@fecc.org

The mitigation of mycotoxins in an industrial level is not an easy task, especially if a 
centralised and multi-regional approach is taken into account. Although Southeast 
Asia, through its intergovernmental organisation, ASEAN, deals with economic and 

industrial integration among its members, a more comprehensive approach in myco-
toxin mitigation at a pre and postharvest level has not yet been set in place. The regional-wide implementation of food safety 
standards for such natural toxins is all the more important considering Southeast Asia’s Free Trade agreement within its member 
countries. A free trade agreement between these countries without the harmonized food safety standards for mycotoxins and 
other emerging contaminants of concern would hinder trade and deem this free trade agreement ine�cient.

Despite an established approach from EFSA, FDA and other regulatory bodies outside Southeast Asia,  certain factors must be 
taken into account as to how a harmonized system can be put in place. These following factors are but not limited to: (1) type 
of commodities mostly traded and processed in the region, (2) Socio-cultural and economic factors in the ASEAN region and (3) 
a multi stakeholder analysis within Asian-based companies in order to conduct risk assessment that are compliant at a national 
and inter-regional level.

This presentation will make use of the recent industry guideline published by ILSI Europe on the Mitigation of Mycotoxins. By 
analysing how Europe-based producers conduct their risk assessment in their product lines, an adapted version at an ASEAN 
level could proposed and the comparison between the two regions (Europe and Southeast Asia) would lead to the possible risk 
assessment protocols that could also be applicable for the Southeast Asian food industry.
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BEYOND MYCOTOXINS: ADDRESSING HIGH-PRIORITY FOOD SAFETY CHALLENGES

Beyond mycotoxins: plant toxins!

Monique de Nijs, P. Mulder and H. Mol
Wageningen Food Safety Research and EU Reference Laboratory Mycotoxins & Plant 
Toxins, The Netherlands

monique.denijs@wur.nl

Plant toxins can no longer be ignored as food safety hazards. This has resulted in 
the establishment of harmonised EU legislation on plant toxins: tropane alkaloids, 
hydrocyanic acid (cyanogenic glycosides) and erucic acid in food (Regulation (EC) 

No 1881/2006 consolidated version) and various plant toxins and botanic impurities in feed (Directive 2002/32/EC consolidated 
version).

Plants contain a large variety of biologically active metabolites of which some produce adverse health e�ects in humans and 
animals after exposure via food or feed. These plant toxins occur abundantly in several food plants such as cassava, potatoes, 
aromatic plants used as food ingredients, scents and flavours. Food raw materials can also be contaminated when weeds that 
contain plant toxins are co-harvested. Furthermore, comingling, drug-nutrition interactions or quality control issues can lead 
to incidents. Treatment of animals with herbal medicines to reduce the use of antibiotics, holds the risk for carry-over of plant 
toxins to foods of animal origin. Finally, world-wide sourcing of raw materials may pose the risk of introducing unexpected plant 
toxins in the food and feed supply chain. 

Surveys on endogenous plant toxins in food plants focus on cyanogenic glycosides in cassava, erucic acid in linseed, alkenyl 
benzenes in herbs, quinolizidine alkaloids in lupine and glycol alkaloids in Solanaceae (such as potatoes and aubergines). 
Plant toxins from co-harvested weeds in foods concern pyrrolizidine alkaloids in botanical food supplements, honey and tea 
in Western Europe; both pyrrolizidine alkaloids and tropane alkaloids in cereal-based foods for infants and young children and 
ptaquilosides in drinking water. Agronomic management and quality control measures play a major role in preventing the 
problem. Use of plant cultivars free from or with low levels of the plant toxins is a straightforward approach. Weed management 
in the �eld and quality assurance in the food and feed supply chain will prevent contamination with and mingling of undesired 
with desired plants. 

Plant toxins do not form one single homogenous group. There are several categories of plant toxins, including alkaloids, amino 
acids, peptides and proteins, glycosides, acids, terpenes, phenolics and tannins, and essential oils. Each group can contain many 
toxins such as the pyrrolizidine alkaloids of which over twenty will be included in the upcoming regulation in the EU. Develop-
ments in analytical methods, mainly multi-methods, enable the analysis of many di�erent plant toxins. However, there is a need 
for standardised reliable analytical methods, certi�ed reference materials and analytical standards to assess safety, authenticity 
and quality of food in a cost-e�cient way.

It is clear that plant toxins in food are a global challenge which requires bringing knowledge and solutions together on an inter-
national base to come to control measures. The issue requires a high level of communication on the risks of plant toxins in the 
whole international food and feed supply chain. 
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Food & feed fraud: mycotoxins and beyond

Chris Elliott
Institute for Global Food Security, Queen’s University Belfast, UK

chris.elliott@qub.ac.uk

More and more incidents of food fraud are being found in many parts of the world. 
This is partly due to more knowledge and e�orts by agencies and industries to 
uncover those who cheat in the food system but also due to the growing com-

plexity of the world’s food supply system. Such complexities allow those who conduct 
fraud to �nd vulnerabilities in supply chains which allow them to make additional pro�ts. Another factor is climate change due 
to increasing crop failures across the world which drives prices higher and gives yet another opportunity for fraudsters. The lec-
ture will give an overview of the types of fraud that have been found, who the victims are. It will also give some examples where 
mycotoxins have been linked to fraudulent activities. A number of other case studies will be presented to show the risk of fraud 
to public health. 
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Finding new solutions to help address high-priority food 
safety challenges

Guangtao Zhang
Global Food Safety Center, Mars, China

guangtao.zhang@e�em.com

Food integrity has become an increasing concern for consumers, suppliers, and food 
manufacturers. To ensure food integrity across the entire supply chain, a holistic 
approach is needed from farm to storage, processing to packaging, and from distri-

bution to consumption. A well-integrated systems method including vulnerability assessment, risk management, and real-time 
surveillance is essential. In this brief presentation key food integrity challenges will be discussed. At Mars, we believe in a 
collaborative approach to food safety, one rooted in fostering mutual sharing between academia, industry, government, and 
NGO. By leveraging key collaborations and partnerships, alongside breakthroughs in science and technology, we are helping to 
address the most signi�cant food safety challenges.
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P1 – P18
OCCURRENCE, EXPOSURE AND EFFECTS

P1 - Mycotoxins under the Human Biomonitoring Initiative (HBM4EU): shedding light on the exposure of European citizens to 
mycotoxins
Paula Alvito
Food and Nutrition Department, Instituto Nacional de Saúde Dr Ricardo Jorge, Portugal

P2 - Occurrence of toxic fungal metabolites in dairy cow feed collected from Kanjanaburi and Ratchaburi provinces in Thailand
Darika Awapak1, A. Petchkongkaew1, M. Sulyok2 and R. Krska2

1School of Food Science and Technology, Thammasat University, Thailand and 
2Department IFA-Tulln, BOKU Vienna, Austria

P3 - Multi-annual mycotoxin occurrence in animal commodities and feedstu�s
Pedro Ramos Caramona, D. Vega-Sampedro, G. Wang, R. Carvalho-Ramiao, E. van ‘t Veer, E. van Donselaar and 
M. Wiegand Bruss
Trouw Nutrition, Amersfoort, The Netherlands

P4 - Ergot as a potential emerging disease 
A. Morrie Craig1 and Linda L. Blythe2

1Willamette Valley Consulting, USA and 
2College of Veterinary Medicine, Oregon State University, USA

P5 - Survey of mycotoxins found in Florida, USA grass forages
Jennifer Duringer
Department of Environmental and Molecular Toxicology, Oregon State University, USA

P6 - Gut damaging e�ects of deoxynivalenol in weaned piglets with focus on gut morphology, intestinal anti-oxidant status and 
gut barrier function
Julie Feyaerts and A. Koppenol
R&D Department, Impextraco NV, Belgium

P7 - Immune modulating e�ect of low level of T-2 mycotoxin in broilers*
A. Koppenol1, B. Castello Branco Beirão2, M. Ingberman2 and L.F. Caron3

1R&D department, Impextraco NV, Belgium, 
2Imunova Analises Biologicas LTDA, Brazil and 
3Department of Basic Pathology, Universidade Federal do Parana, Brazil
*presented by Julie Feyaerts

P8 - Impact of mycotoxins on mastitis incidence and milk quality in dairy cows
Julie Feyaerts1, M.D. Blaine2, N. Ellison2 and A. Koppenol1

1R&D Department, Impextraco NV, Belgium and 
2Applied Biotechnologies, Inc., USA

P9 - Asian mycotoxin occurrence in animal commodities and feedstu�s
Kai-J. Kühlmann1, D. Vega-Sampedro2, G. Wang2, R. Carvalho-Ramiao2, E. van ‘t Veer2 and P. Ramos Caramona2

1Trouw Nutrition Thailand Ltd., Thailand and 
2Trouw Nutrition, The Netherlands

P10 - Mycotoxin’s role in bacterial and viral disease outbreaks, a review
Julia Laurain
Olmix Group, France
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P11 - The population and mycotoxin-producing capacities of Fusarium spp. associating with 
basal rot disease in onion (Allium cepa L.) in Vietnam
Dung Le1,3, M. De Boevre2, S. De Saeger2, K. Audenaert1 and G. Haesaert1

1Department of Plants and Crops, Ghent University, Belgium, 
2Department of Bioanalysis, Ghent University, Belgium and 
3Faculty of Agriculture and Forestry, Dalat University, Vietnam

P12 - Mycobiota and mycotoxins contamination in sesame seeds, lotus seeds and Job’s-tears seeds from Thailand
Thanapoom Maneeboon1, C. Chuaysrinule2, R.P.U. Dwipa2 and W. Mahakarnchanakul2

1Scienti�c Equipment and Research Division, Kasetsart University Research and Development Institute, Kasetsart University, 
Thailand and 
2Department of Food Science and Technology, Kasetsart University, Thailand

P13 - Human biomonitoring to estimate exposure to deoxynivalenol and zearalenone: a combined 24-hour duplicate diet – 
24-hour urine study
H. Mol, H. van den Top, R. van Dam and Monique de Nijs
Wageningen Food Safety Research, The Netherlands

P14 - Mycotoxin occurrence in Asian feeds and raw materials – survey data 2019
Michele Muccio1, A. Marchioro2, I. Taschl2 and T. Jenkins2

1BIOMIN Singapore Pte. Ltd., Singapore and 
2BIOMIN Holding GmbH, Austria

P15 - An expression analysis of candidate genes for citreoviridin biosynthesis in Penicillium citreonigrum
Takumi Okano1, N. Kobayashi1, K. Izawa2, T. Yoshinari3 and Y. Sugita-Konishi1

1Graduate School of Life and Environmental Sciences, Azabu University, Japan, 
2Department of Computer Science, Tokyo Institute of Technology, Japan and 
3Division of Microbiology, National Institute of Health and Sciences, Japan 

P16 - Assessment of mycotoxin contamination and exposure through the consumption of rice in Can Tho, Dong Thap and An 
Giang province, Vietnam
Lien Phan Thi Kim1, T. Trinh1, T. Tran2, S. De Saeger3, M. Eeckhout2 and L. Jacxsens2

1Faculty of Food Technology, Ho Chi Minh City University of Food Industry, Vietnam, 
2Department of Food Technology, Safety and Health, Ghent University, Belgium and 
3Center of Excellence in Mycotoxicology and Public Health, Ghent University, Belgium 
 
P17 - Ergot alkaloid presence varies amongst host plant and sclerotia development stages
Sheryl A. Tittlemier1, D. Drul1, K. Pleskach1, J. Menzies2 and Z. Popovic2 
1Grain Research Laboratory, Canadian Grain Commission, Canada and 
2Agriculture and Agri-Food Canada, Canada

P18 - The toxicokinetics of citreoviridin extracted from Penicillium citreonigrum
Yosuke Uchiyama1,2, M. Takino3, M. Noguchi1, N. Shiratori1, N. Kobayashi1 and Y. Sugita-Konishi1 
1Graduate School of Life and Environmental Sciences, Azabu University, Japan, 
2Kanagawa Prefectural Institute of Public Health, Japan and 
3Agilent Technologies, Japan
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P19 – P35
MITIGATING THE NEGATIVE IMPACT OF MYCOTOXINS

P19 - A�atoxin B1 biodegradation by Bacillus velezensis F133 and Kurthia populi FA32
Hermawan Bakhtiar1, W.S.K. Nugroho1, S. Maman1, A. Rosy1 and F. Fegatella2

PT Nugen Bioscience Indonesia, Indonesia

P20 - The preservative propionic acid di�erentially a�ects survival of conidia and damages germ tubes of feed spoilage fungi 
J. Dijksterhuis1, M. Meijer1, T. van Doorn1, J. Houbraken1 and Paul Bruinenberg2

1Westerdijk Fungal Biodiversity Institute, The Netherlands and 
2Trouw Nutrition, The Netherlands

P21 - Anti-mycotoxin agent reduces the negative impact of long-term exposure to realistic levels of natural contamination of 
Fusarium toxins in laying hens
Z. Janjecic1, Marisabel Caballero2, C. Campanelli2 and S.T. Tran2

1Department of Animal, University of Zagreb, Croatia and 
2EW Nutrition GmbH, Germany

P22 - Impact of interacting abiotic factors on targeted metabolomic pro�les in stored maize inoculated with Aspergillus �avus
E. Garcia-Cela1, B. Ingram2, M. Sulyok3, E. Kiaitsi1, C. Verheecke-Vaessen1, A. Medina1, R. Krska3 and Naresh Magan1

1Applied Mycology Group, Environment and AgriFood Theme, Cran�eld University, UK, 
2Facultad de Ingeniería, Universidad de Talca, Chile and 
3Department IFA-Tulln, BOKU Vienna, Austria 

P23 - Impact of interacting climate-related interacting abiotic factors on kinetics of a�atoxin B1 production by Aspergillus �avus
E. Garcia-Cela, C. Verheecke-Vaessen, M. Gutierrez-Pozo, E. Kiaitsi, A. Marcon-Gasperini, Naresh Magan and A. Medina
Applied Mycology Group, Environment and AgriFood Theme, Cran�eld University, UK

P24 - E�ective mycotoxin detoxi�cation strategies to ensure safer feed
Julia Laurain and M.A. Rodriguez 
Olmix Group, France

P25 - Mycotoxin deactivator improves performance, serum metabolites, and reduces oxidative stress in piglets during nursery 
phase fed diets containing puri�ed ycotoxins
E.S. Vivian1, B.A.N. Silva1, D.O. Fontes2, M.S. Benfato3, F.S. Hackenhaar3, D.V. Jacob4, Damien P. Preveraud5,  
R. Borutova5, O. Averkieva5, L.A. Cardoso1 
1ICA, Universidade Federal de Minas Gerais, Brazil, 
2VET, Universidade Federal de Minas Gerais, Brazil, 
3IBIO, Universidade Federal do Rio Grande do Sul, Brazil, 
4Adisseo Brasil Nutriçao Animal Ltda., Brazil and 
5Adisseo France SAS, France

P26 - Adsorption and desorption studies using modi�ed zeolites
Jog Raj, H. Farkaš, Z. Jakovčević, J. Bošnjak-Neumüller and M. Vasiljević
PATENT CO, DOO., Serbia

P27 - E�ect of alternating and �xed temperature regimes on the production of T-2 and HT-2 
by Fusarium langsethiae and F. sporotrichioides
Z. Jakovčević1, H. Farkaš1, Jog Raj1, N. Magan2, J. Bošnjak-Neumüller1 and M. Vasiljević1

1PATENT CO, DOO., Serbia and 
2Applied Mycology Group, Cran�eld University, UK
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P28 - Mycotoxin removal by enzymatic detoxi�cation 
Jog Raj1, M. Ferrer2, D. Almendral2, C. Coscolín2, M. Distaso3,4, P.N. Golyshin3,4, J.L. Gonzalez-Alfonso2, F.J. Plou2,  
H. Farkaš1, J. Bošnjak-Neumüller1 and M. Vasiljević1

1PATENT CO, DOO., Serbia, 
2Department of Applied Biocatalysis, Institute of Catalysis, CSIC, Spain, 
3School of Natural Sciences, Bangor University, UK and 
4Centre for Environmental Biotechnology, Bangor University, UK

P29 - Post-harvest e�cacy of GRAS organic acids and inorganic salts to control a�atoxigenic Aspergillus �avus strains isolated 
from hot chilli (Capsicum frutescens Lin): in vitro studies
Supunnika Somjaipeng1, W. Choopong1 and N. Magan2

1Division of Agricultural Technology, Faculty of Science and Arts, Burapha University, Thailand and 
2Applied Mycology Group, Environmental and AgriFood Theme, Cran�eld University, UK

P30 - Bentonite and yeast cell wall fractions boost immunity, antioxidant status and performance of broilers exposed to multi-
ple mycotoxins
S. Sab1, V. Malathi1, L.M. Pineda2, Haladi V.L.N.  Swamy3, K.J. Kuehlmann4 and Y. Han2

1Department of Poultry Science, Veterinary College, KVAFSU, India, 
2Trouw Nutrition, The Netherlands, 
3Trouw Nutrition, India and 
4Trouw Nutrition, Thailand

P31 - Adsorbing agents: can we select them to detoxify more than mycotoxins?
Clarisse Techer, C. Messant and Q. Bruey
MiXscience, France

P32 - Multifunctional poly(ethylene-co-vinyl alcohol)-based membranes for selective patulin removal
A.C. Cabral Silva1, M. Campos2, A. Guimarães1, L. Abrunhosa1, J.A. Lopes da Silva2 and Armando Venâncio1

1Centre of Biological Engineering, University of Minho, Portugal and 
2QOPNA/LAQV-REQUIMTE, Department of Chemistry, University of Aveiro, Portugal

P33 - In vitro lipo-oligosaccharide adsorption by bentonite at di�erent biological pH levels
Guanlin Wang
Trouw Nutrition, The Netherlands

P34 - Characterisation of Aspergillus �avus for biocontrol of a�atoxins in cotton in Pakistan
Agha Waqar Yunus1, W. Sirichokchatchawan2, A. Khaliq1, I. Begum1, W. Siriwong2, N. Siddique1, H. Khan1, H. Irshad1, 
A. Prasansuklab2 and K. Kallawicha2

1Animal Sciences Institute, National Agricultural Research Centre, Pakistan and 
2College of Public Health Sciences, Chulalongkorn University, Thailand

P35 - Morphological and transcriptomic analysis of the inhibitory e�ects of Lactobacillus plantarum on Aspergillus �avus growth 
and a�atoxin production
Y. Zhao, Chenxi Zhang and Y. Liu
Key Laboratory of Agro-products Quality and Safety Control in Storage and Transport Process, Ministry of Agriculture and Rural 
A�airs/Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, China
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P36 – P49
SAMPLING AND ANALYSIS

P36 - Certi�ed reference materials and quality control materials: valuable tools for laboratory management
 C. Maune1, J. Rodgers1, Julie Brunkhorst1, R. Malone1 and R. Niemeijer2 
1Trilogy, USA and 
2R-Biopharm AG, Germany

P37 - The adsorption and desorption capabilities of an aluminum silicate analysis containing multiple mycotoxins
Julie Brunkhorst1, J. Bierbaum1, A. Pope1 and R. Niemeijer2

1Trilogy, USA and 
2R-Biopharm AG, Germany

P38 - The e�ects of aluminum silicate adsorbents on the extraction e�ciency of mycotoxins in animal feeds
Julie Brunkhorst1, J. Bierbaum1, A. Pope1, R. Malone1 and R. Niemeijer2

1Trilogy, USA and 
2R-Biopharm AG, Germany

P39 - EU Reference Laboratory for mycotoxins and plant toxins in food and feed: uniform testing for safe food
Monique de Nijs, A. Veršilovskis, L. van Raamsdonk, T. de Rijk, P. Mulder and H. Mol
EU Reference Laboratory Mycotoxins & Plant Toxins, Wageningen Food Safety Research, The Netherlands

P40 - EURL pro�ciency test for DON, acetyl-DONs, and DON-3G in cereals 
D. Pereboom, R. van Dam, T. de Rijk, H. Mol and Monique de Nijs
EU Reference Laboratory Mycotoxins & Plant Toxins, Wageningen Food Safety Research, The Netherlands

P41 - Interlaboratory variability in quantitative determination of mycotoxins 
H. Mol, T. de Rijk, P. Mulder and Monique de Nijs
EU Reference Laboratory Mycotoxins & Plant Toxins, Wageningen Food Safety Research, The Netherlands

P42 - A consolidated method for the analysis of a�atoxins in animal feed, cocoa and peanuts using immunoa�nity clean-up in 
conjunction with HPLC-FLD
Carol Donnelly
R-Biopharm Rhône, UK

P43 - Analysis of 11 legislated mycotoxins in animal feed samples using a multi-analyte immunoa�nity column clean-up
Carol Donnelly
R-Biopharm Rhône, UK

P44 - Analysis of a�atoxins M1 and M2 in milk and dairy products following the Chinese GB o�cial methods
Carol Donnelly
R-Biopharm Rhône, UK

P45 - Master curve calibrated assays for cost-e�ective, reliable and consistent analysis of mycotoxins: a ‘B Zero’ review
G. Rosar1, Daniel Tan2 and F. Diana1

1Euro�ns Tecna, Italy and 
2Euro�ns Technologies Singapore Pte. Ltd., Singapore

P46 - Robust detection of a�atoxin M1 in raw bovine milk without performing any defatting procedure through a sensitive, 
accurate and precise enzyme immunoassay
E. Bianco1, F. Bravin1, Daniel Tan2 and F. Diana1

1Euro�ns Tecna, Italy and 
2Euro�ns Technologies Singapore Pte. Ltd., Singapore
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P47 - Comparison of the performances of the novel H2DON ELISA kit to another commercially available kit for deoxynivalenol 
detection
E. Bianco1, F. Bravin1, P.H. Goh2, Daniel Tan2 and F. Diana1

1Euro�ns Tecna, Italy and 
2Euro�ns Technologies Singapore Pte. Ltd., Singapore

P48 - Lateral �ow-based method – �t for screening feed ingredients for a�atoxin?
Ellen van ‘t Veer-Luiten and R. Raditya
MasterLab, Trouw Nutrition, The Netherlands

P49 - ASEAN pro�ciency testing programme for mycotoxin analysis in foodstu�s
Lim Hui Yi, G. Chung, J. Chua, A. Li and S.H. Chan
National Centre for Food Science, Singapore Food Agency, Singapore
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P1 - Mycotoxins under the Human Biomonitoring Initiative (HBM4EU): shedding light on 
the exposure of European citizens to mycotoxins

Paula Alvito
Food and Nutrition Department, Instituto Nacional de Saúde Dr Ricardo Jorge, Portugal

paula.alvito@insa.min-saude.pt

The Human Biomonitoring Initiative HBM4EU (https://www.hbm4eu.eu/the-project/) is a joint e�ort of 30 countries and the 
European Environment Agency under the Horizon 2020 funding programme of the European Commission. The project started 
in 2017 and has a duration of �ve years. The goal of HBM4EU is to generate evidence on the current exposure of European citi-
zens to chemicals and on their possible health e�ects in order to assess the associated risks. Further, this project should provide 
policy makers scienti�cally founded advice on chemical safety and human health protection. Following a systematic prioriti-
sation exercise, which brought together national and EU level policy needs for knowledge on chemical exposure and health 
outcomes, mycotoxins (deoxynivalenol and fumonisin B1) were in the 2nd prioritisation round considered as priority substances 
around which the HBM4EU research programme will be developed. Within the three pillars of the HBM4EU, namely, (i) Science 
to Policy, (ii) European HBM (Human Biomonitoring) Platform, and (III) Exposure and Health, answers to several identi�ed policy 
questions related to mycotoxins exposure and e�ects will be debated, namely the current levels of human exposure (including 
exposure to mixtures) and time trends in Europe, geographical di�erences and highly exposed subgroups (including workers), 
the availability of toxicokinetics data, methods for analysing mycotoxins and their metabolites in human samples, the potential 
for using e�ect biomarkers and their link to adverse outcomes, the use of biomonitoring data under a risk assessment frame-
work and derivation of HBM guidance values. All these topics will be considered and explored, providing new evidences that 
will constitute important contributes for the mycotoxins risk assessment in the EU and abroad. Activities related to translation 
of exposure to policy (WP5), laboratory analysis and quality assurance (WP9), data management and analysis (WP10), from HBM 
to exposure (WP12), establishing exposure-health relationships (WP13), e�ect biomarkers (WP14) and mixtures and human 
health risk (WP15) will be developed within a joint e�ort of chemical group leaders for mycotoxins, members of the mycotoxin 
group at HBM4EU and di�erent Work Package leaders . One of the most relevant planned activities is the possibility for provi-
ding new exposure data through the development of an aligned study enrolling several European countries. This will guarantee 
an update on the exposure assessment to the prioritised mycotoxins in the European population allowing a more accurate risk 
assessment. 

Acknowledgements
Work co-funded by the HBM4EU project, Grant Agreement No: 733032 and by Portuguese national funds: FCT/MEC - FEDER, 
within the PT2020 Partnership Agreement and Compete 2020 through CESAM (UID/AMB/50017/2019) and ToxOmics  (UID/
BIM/00009/2013).

P2 - Occurrence of toxic fungal metabolites in dairy cow feed collected from 
Kanjanaburi and Ratchaburi provinces in Thailand

Darika Awapak1, A. Petchkongkaew1, M. Sulyok2 and R. Krska2

1School of Food Science and Technology, Thammasat University, Thailand and 
2Department IFA-Tulln, BOKU Vienna, Austria

d.awapak@gmail.com

This study determined the occurrence and concentration of toxic fungal metabolites in dairy cow feed samples collected from 
two provinces (Kanjanaburi and Ratchaburi) of Thailand between August 2018 and March 2019. The major mycotoxins and 
other fungal metabolites were quanti�ed using LC-MS/MS. Dairy cow feed samples were divided to three groups: concentrate 
(n=33), roughage (n=48), and mixed feed (n=34). Concentrate samples were contaminated with seventy metabolites produ-
ced from Aspergillus spp., Fusarium spp., Penicillium spp., Alternaria spp., and other fungi. Zearalenone, alternariol monomethyl 
ether, and �avoglaucin were found in all samples. The most-frequently detected mycotoxins were moniliformin (88%), beauve-
ricin (64%), alternariol (64%), enniatin B (64%), fumonisin B1 (58%), fumonisin B2 (51%), and enniatin B1 (51%). Deoxynivalenol 
and a�atoxin B1 were found in fewer than 50% of the concentrate samples. However, deoxynivalenol-3-glucoside and a�atoxin 
precursors were also found. Roughage samples comprised maize, grass, brewer’s grain, maize silage, pineapple silage, grass 
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silage, and straw. Twenty-eight fungal metabolites were detected in these samples. None of the roughage samples was conta-
minated with major mycotoxins, such as zearalenone, fumonisins, deoxynivalenol, or a�atoxin B1, but a�atoxin precursors were 
found. The mixed feed samples consisted of concentrate and roughage. As a result, the occurrence and concentration of meta-
bolites were similar to those in the concentrate samples. A�atoxin B1 was not found. Most metabolites were found in the mixed 
feed samples at lower frequencies and concentrations than in the concentrate samples. The concentration of fungal metabolites 
detected was low, and met the levels speci�ed for dairy cow feed in the EU, USFDA, and Thai regulations. Only one sample of 
concentrate showed a�atoxin B1 contamination exceeding the EU limit of 5 μg/kg. However, mycotoxin contamination of dairy 
cow feed should be monitored continuously to ensure food safety for both animals and humans.  

 

P3 - Multi-annual mycotoxin occurrence in animal commodities and feedstu�s

Pedro Ramos Caramona, D. Vega-Sampedro, G. Wang, R. Carvalho-Ramiao, E. van ‘t Veer, E. van Donselaar and 
M. Wiegand Bruss
Trouw Nutrition, Amersfoort, The Netherlands

pedro.caramona@trouwnutrition.com

Mycotoxins have a recognised negative impact on health, productivity of farm animals and by reducing the nutritive value 
of feedstu�s. Since the presence of moulds and mycotoxins is ubiquitous in feed ingredients, the feed industry has risen the 
interest to establish monitoring and control methods to prevent contamination across the feed-food chain. Trouw Nutrition 
analysed 67,301 samples of raw material and complete feed during January 2015 to June 2019 from all over the world. The 
majority of the samples were analysed by using a lateral �ow methodology (Mycomaster), and around 45% by Enzyme-Linked 
Immunosorbent Assay (ELISA). Results showed that overall, 56% of the samples contained detectable amounts of a�atoxins 
(AFLA), deoxynivalenol (DON), zearalenone (ZEA), fumonisins (FUM), ochratoxin-A (OTA) and T-2 toxin (T2/HT2). Moreover, this 
data showed that within the analysed mycotoxins the most prevalent were produced by Fusarium fungi such as DON, FUM, ZEA 
(71, 64 and 57% respectively). In most cases, the concentrations were in accordance to the EU guidelines. However, the current 
data does not take into account co-contaminated samples, which might exert the tolerable daily intake due to synergistic and 
additive interactions between mycotoxins. Mycotoxin contamination shows a tendency to be increasing throughout the years. 
The uppermost mycotoxin prevalence occurred in 2018 where an increase of 30% was observed, and based on preliminary data, 
it is expected to continue to rise through 2019. Regarding the commodities, maize and wheat were the most widely tested. 
In maize, the higher registered levels were DON and FUM (74 and 71%, respectively). Meanwhile, in wheat, the most preva-
lent mycotoxin was DON, which was present in 86% of the tested samples. Regarding the �nal feed samples for poultry (layer 
and broiler feed), pig (sow, piglet and fattening feed) and ruminants, 63% were positive for the tested mycotoxins. Within the 
most prevalent mycotoxins in the �nal feed, FUM was present in 70% of the analysed samples, as well as ZEA and DON (62%). 
In conclusion, the present survey showed that mycotoxins were present in the majority of the samples. This prevalence repre-
sents a potential risk in the performance, welfare, and health of the animals. The acknowledgment of mycotoxins present in 
both commodities and feed is essential to build holistic monitoring and control programmes in order to decrease the e�ects of 
mycotoxins in the feed to food chain. 

P4 - Ergot as a potential emerging disease 

A. Morrie Craig1 and L.L. Blythe2

1Willamette Valley Consulting, USA and
2College of Veterinary Medicine, Oregon State University, USA

morriecraig@comcast.net

Ergot causes disease due to a fungus, Claviceps purpurea, which produces ergopeptine alkaloids.  These alkaloids cause vaso-
constriction, reproductive diseases, and aglactia. The Paci�c Northwest produces 70% of the world’s cool season grasses. When 
harvested, 30% of the harvest ends up as seed screenings which often have usable amount of protein and are made into pellets 
for animal feed. In the past, at the OSU Endophyte Service Laboratory, C. purpurea was seen about once a month. These past 
three years, ergot positive samples were seen three or more times per week. Ergot is an emerging disease in the Northwest. We 
are �nding that ergot is not only produced by C. purpurea, but also C. humidiphila. This latter Claviceps produces ergot alkaloids 
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with a unique alkaloid pro�le. The banning of grass �eld burning 20 years ago, most likely explains the higher incidence of the 
soil fungus that we are seeing in feed samples. To meet this demand, new protocols for sample extraction and chromatographic 
determination have been developed. Moreover, Oregon has the second largest dairy in the United States with 30,000 milking 
head at the Three Mile Canyon Dairy. Ergot has been found in hay samples from the 57,000 acres surrounding this dairy which 
provides part of the TMR ration. Limited studies on milk production document that when ergot is in the feed, dairy production 
reduced from 87 pounds/day to 64 pounds/day. The increase in ergot in both pellets and hay has a large potential impact for 
dairy operations.
 

P5 - Survey of mycotoxins found in Florida, USA grass forages

Jennifer Duringer
Department of Environmental and Molecular Toxicology, Oregon State University, USA

jennifer.duringer@oregonstate.edu

Recent reports of livestock health issues in cattle, equine and wildlife in the state of Florida, USA lead to concern about the 
pasture forages that those animals were consuming. A collaboration was formed between extension agents and researchers 
that resulted in a project whose objective was to survey common Florida grass forages for mycotoxins and the fungi that 
produce them across the state, and at multiple times of the year. Bahiagrass (n=103), bermudagrass (n=158), limpograss (n=49) 
and smutgrass (n=32) were examined and sampled on 14 separate ranch sites. Zearalenone (19-38%) and its metabolites (3-
39%), beauvericin (24-51%) and the enniatins (2-5%), ergot (0-16%) and ergoline (0-28%) alkaloids, and Alternaria compounds 
(18-67%) were detected via an LC-MS/MS multi-mycotoxin method in all four grass species, to a varying extent. At least one 
mycotoxin was found in 89% of all samples, while 46% had three or more compounds present. Fungal genera identi�ed via 
sequencing include Fusarium, Balansia and Myriogenospora. Relationships between mycotoxin concentration, sampling location 
and date were delineated with correlative statistics. To our knowledge, this is the �rst extensive mycotoxin survey that has been 
performed on these grass species. Future work includes more targeted investigations as to whether or not the mycotoxins/fungi 
identi�ed are associated with the reduction in animal health and performance that are being observed on Florida ranches. In 
addition, further sampling will continue throughout the state with a focus on the main mycotoxins identi�ed here in order to 
acquire a larger database of the seasonality and distribution of those compounds.

 

P6 - Gut damaging e�ects of deoxynivalenol in weaned piglets with focus on gut 
morphology, intestinal anti-oxidant status and gut barrier function

Julie Feyaerts and A. Koppenol
R&D Department, Impextraco NV, Belgium

julie@impextraco.be

The toxic e�ects induced by deoxynivalenol (DON) are mainly a�ecting the feed consumption, growth, the immune system and 
intestinal function of animals. Exposure of the intestinal epithelial cells, highly dividing cells, to DON may alter their capacity 
to proliferate and to insure a proper barrier function, leading to impaired absorption of nutrients. It alters the barrier function 
of the intestinal lining directly or indirectly by modulating the expression of tight junction proteins. Thereby also impacting 
the gut immunity. A trial was setup to investigate the damage to the intestinal tract induced by mixing a natural contaminated 
maize batch (~14-19 ppm DON) into a standard diet. The e�cacy of mycotoxin eliminator (Elitox®, Impextraco NV) was evalua-
ted. In total, 60 piglets were allocated to three treatments (control diet, DON contaminated diet (1.25 ppm) and DON contami-
nated diet (1.25 ppm) with addition of mycotoxin eliminator (2.5 kg/t)). A negative impact of DON was observed at intestinal 
level at day 28 of the trial, based on gut morphology, levels of tight junction proteins and tissue anti-oxidant enzyme activity.  
Villus height and crypt depth was numerically lower for the contaminated compared the control group. Claudin-1 and Zonula 
occludens-1 (ZO-1) were numerically lowered by the presence of DON in the feed. The endogenous oxidative status was quan-
ti�ed by measuring the enzyme activity of superoxide dismutase (SOD) and glutathione peroxidase (GPx), both numerically 
reduced in the DON contaminated group. Addition of the mycotoxin eliminator could counteract these numerical e�ects on gut 
morphology and functionality.
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P7 - Immune modulating e�ect of low level of T-2 mycotoxin in broilers*
A. Koppenol1, B. Castello Branco Beirão2, M. Ingberman2 and L.F. Caron3

1R&D Department, Impextraco NV, Belgium, 
2Imunova Analises Biologicas LTDA, Brazil 
3Department of Basic Pathology, Universidade Federal do Parana, Brazil
*presented by Julie Feyaerts

julie@impextraco.be

The ability of naturally-occurring low levels of foodborne toxins and environmental contaminants to alter immune function 
in animals has been the subject of increasing interest in recent years. A total of 96 one-day-old broiler chickens were used to 
evaluate the e�ect of feeding naturally contaminated rations with low levels (800 ppb) of T-2 toxin and the protective e�ect of 
a mycotoxin eliminator (Elitox®, Impextraco NV, Belgium) on circulating and intestinal immune cells, blood biochemistry, and 
haematological variables. Although there were no e�ects on body weight, contamination with T-2 toxin lead to a signi�cant 
increase in serum levels of total protein (mainly due to increased albumin levels), alkaline phosphatase (AP), and aspartate 
aminotransferase (AST), and increased jejunal levels of CD3+ and Goblet cells at day 28. T-2 toxin signi�cantly altered immu-
ne parameters, as was demonstrated by alterations in the number of circulating macrophages and suppressor macrophages, 
B-lymphocytes, T-lymphocytes from mucosa, virgin cytotoxic T-lymphocytes, and terminally activated cytotoxic T-lymphocytes 
compared to uncontaminated control birds. The use of a mycotoxin eliminator partly compensated for the changes in immune 
cells and in the markers of intestinal impairment. The importance of low levels of mycotoxins is still debatable. However, in this 
research, it is clearly demonstrated that T-2 toxins a�ects immune responses, possibly due to impaired gut barrier functioning 
and metabolic changes.

 

P8 - Impact of mycotoxins on mastitis incidence and milk quality in dairy cows

Julie Feyaerts1, M.D. Blaine2, N. Ellison2 and A. Koppenol1

1R&D Department, Impextraco NV, Belgium and
2Applied Biotechnologies, Inc., USA

julie@impextraco.be

Only limited research is performed on the e�ect of mycotoxicosis in ruminants. However, it is very well known that mycotoxins 
impair immunity of animals, predisposing them to secondary infections including mastitis in dairy cows. In dairy cattle, health 
status and thus immune status is directly linked to udder health. Parameters that give an indication of the impact of mycotoxins 
are: the somatic cell counts (SCC), the incidence of mastitis, the use of antibiotics to treat mastitis. They can be used as bio-
markers for dairy cow health [1]. A �eld trial was conducted to study the e�ect of a commercial mycotoxin eliminator (Elitox®, 
Impextraco NV) on the improvement in udder health and milk quality in a 900-cow herd in the USA. Results show the positive 
evolution of addition of the mycotoxin eliminator (10 g/h/d) on udder health in dairy cows during a period of 10 months (Figure 
1). The average SCC was reduced by 29% and 59% after 5 and 10 months, respectively. This positive evolution can be partly 
explained by the reduction in the number of cows needed antibiotic treatment, e.g. a decrease of 4.3% after 10 months. In 
parallel, also the number of cows with a SCC above 500,000 cells/ml was reduced by 3.0% after the trial period of 10 months. 
To conclude, the �eld trial shows the impact of addition of mycotoxin eliminator on udder health in dairy cows, demonstrating 
the success of the multicomponent activity, as the feed additive is designed to prevent the damaging e�ect of mycotoxins, 
achieved partly through 
strengthening the immune 
status of the animal. 

References
1. Petzer I. et al., 2017. 
Journal of the South African 
Veterinarian Association 88: 
1465.

Figure 1. Evolution in biomarkers for dairy cow health during supplementation of a mycotoxin eliminator (10 g/a/d).

19TRX111z117   117 03-12-19   13:33



118 The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

P9 - Asian mycotoxin occurrence in animal commodities and feedstu�s
Kai-J. Kühlmann1, D. Vega-Sampedro2, G. Wang2, R. Carvalho-Ramiao2, E. van ‘t Veer2 and P. Ramos Caramona2

1Trouw Nutrition Thailand Ltd., Thailand and
2Trouw Nutrition, The Netherlands

kai.kuehlmann@trouwnutrition.com

The risks associated with mycotoxins involve a variety of negative animal health implications that not only impair animal 
performance but also increase the �nancial losses along the feed supply chain associated to low quality feedstu�s. A major 
challenge in a risk assessment is to target periodic and practical screening of mycotoxins exposure in order to apply the appro-
priate preventive solution. Trouw Nutrition’s innovative Global Mycotoxin Online-Database analysed more than 8,500 samples 
of raw materials and complete swine and poultry feeds from Bangladesh (BD), China (CH), Indonesia (ID), India (IN), Myanmar 
(MM), Philippines (PH), Thailand (TH) and Vietnam (VN) during March 2015 to November 2019 using the lateral �ow methodo-
logy (Mycomaster). Overall results revealed mycotoxins above detectable limits (LOD) for 41% of samples containing a�atoxins 
(AFLA), deoxynivalenol (DON), fumonisins (FUM), ochratoxin-A (OTA), T-2 toxin (T2HT2) and zearalenone (ZEA) with 29%, 23% 
and 22% for ZEA, AFLA and DON, respectively. Contaminated feed raw materials and feed samples of 71% were found highest in 
India. For Thailand, Indonesia and China accounting for more than 4,000, 2,000 and 1000 samples, respectively, mycotoxin-con-
taminated samples ranged between 39 to 42%. Samples of maize DDGS was the commodity with highest LOD of 82% followed 
by barley (75%) and cottonseed meal (67%), while samples of �nished feeds ranged between 49% (pig feed, sows) to 20% 
(shrimp feed). Due to their developing immune system, usually young animals are exposed to higher mycotoxicosis risk com-
pared to older animals. Medium to high mycotoxin contamination risks were obtained for DON and FUM in feed raw materials 
of Asian piglet feeds with 439 ppb and 795 ppb and sow feeds with 437 ppb and 868 ppb, respectively. The latter might be due 
to recommended inclusion levels of maize DDGS from 20% to 40% in swine feeds. Moreover, it implies a synergetic mycotoxin 
interaction caused by processing maize to DDGS (drying and condensing of solids after yeast fermentation) emphasising the 
importance of a mycotoxin risk assessment. In conclusion, the results show a higher prevalence in the majority of the samples, 
which enhances the need to approach and assess accurate screening for mycotoxin contamination, in order to minimise the 
potential risks in the feed to food chain.

P10 - Mycotoxin’s role in bacterial and viral disease outbreaks, a review

Julia Laurain
Olmix Group, France

jlaurain@olmix.com

The most frequent type of mould developing on plants in the �eld is Fusarium, producing harmful mycotoxins like tricho-
thecenes (mainly deoxynivalenol and T-2/HT-2 toxins), zearalenone and fumonisins. Both deoxynivalenol and fumonisins have 
demonstrated deleterious e�ects on the health and performance of animals. Several studies highlight the individual and syner-
gistic impact of deoxynivalenol and fumonisins on intestinal health and also their role in bacterial and viral disease outbreaks by 
through 3 mechanisms: (i) increasing gut colonisation, (ii) reducing gut barrier e�cacy and (iii) altering immune defence. In ad-
dition to increasing the risk of bacterial or viral outbreaks, it seems that mycotoxins also modify vaccine response or even drug 
e�cacy. This poster reviews the role of mycotoxins in bacterial and viral outbreaks and explain how mycotoxins leads to higher 
sensitivity to infections. The e�ects of mycotoxins on bacterial and viral outbreaks, will have a huge impact on performance and 
pro�tability at farm level as it will decrease the level and quality of production, increasing also the cost of production.
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P11 - The population and mycotoxin-producing capacities of Fusarium spp. associating 
with basal rot disease in onion (Allium cepa L.) in Vietnam

Dung Le1,3, M. De Boevre2, S. De Saeger2, K. Audenaert1 and G. Haesaert1

1Department of Plants and Crops, Ghent University, Belgium, 
2Department of Bioanalysis, Ghent University, Belgium and
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Basal rot disease (BRD), is one of the most important soil-borne diseases worldwide, caused by a complex of Fusarium species. 
such as Fusarium culmorum, F. oxysporum, F. solani, F. proliferatum, and F. avenaceum. In Vietnam, BRD on onion is responsible for 
serious economic losses in some southern provinces, especially in Lam Dong. In the present study, allium bulbs and plants sho-
wing symptoms of BRD were collected from 34 �elds around Dalat city where epidemics of BRD occur frequently. A total of 180 
isolates of Fusarium spp. were identi�ed to the species level using sequence analysis of the ITS region. F. oxysporum was found 
to be prevalent (81.1%) in samples from all locations and varieties, followed by F. solani (15%) and F. proliferatum (3.9%) which 
was found in onion (Allium cepa L.) only. The population of Fusarium spp. on onion (A. cepa L.) was more complex than that on 
the Welsh onion (A. �stulosum L.) and leek (A. porrum L.). Pathogenicity tests on onion seeds (56 isolates) and mini bulbs (10 iso-
lates) indicated that onion can be infected by all species, but the virulence of isolates varied enormously. Moreover, isolates that 
were virulent on seedlings were sometimes not virulent on bulbs and vice versa which points to a specialisation of isolates for 
certain growth stages of the host. An UPLC-MS/MS methodology was developed for detecting mycotoxins in onion matrix. Re-
sults showed that the highest amounts of beauvericin were detected in seedlings and bulbs infected by F. oxysporum, whereas 
F. proliferatum was mainly responsible for the presence of fumonisin B1 in bulbs, suggesting a possibility of natural occurrence 
of beauvericin and fumonisin B1 in onion infected by these pathogens. Meanwhile, although F. solani has a similar contribution 
to the disease, its ability to produce these mycotoxins was limited. In future work, we especially want to focus on the di�erential 
virulence of isolates in seedlings and bulbs. We will explore the importance of the innate immune response of seedlings and 
bulbs upon infection by Fusarium spp.

 

P12 - Mycobiota and mycotoxins contamination in sesame seeds, lotus seeds and Job’s-
tears seeds from Thailand

Thanapoom Maneeboon1, C. Chuaysrinule2, R.P.U. Dwipa2 and W. Mahakarnchanakul2

1Scienti�c Equipment and Research Division, Kasetsart University Research and Development Institute, Kasetsart University, 
Thailand and
2Department of Food Science and Technology, Kasetsart University, Thailand

fagiwpm@ku.ac.th

The purpose of this study was to evaluate the presence of mycobiota and associated mycotoxins in black sesame seeds (10), 
white sesame seeds (10), dried lotus seeds (45) and Job’s-tears seeds (45) available in markets in Thailand during April-Sep-
tember 2019. Result of direct plating method using dichloran-glycerol 18 agar revealed that Aspergillus section Nigri (39%) 
and Eurotium species (34%) were the most frequently isolated from black sesame seeds and white sesame seeds, respectively. 
Aspergillus section Flavi was the predominant isolated fungi in dried lotus seeds (41%) and Job’s-tears seeds (44%). A�atoxin B1 
(AFB1), deoxynivalenol (DON), fumonisin B1 (FB1), ochratoxin A (OTA) and zearalenone (ZEA) were analysed by ELISA. More than 
90% of analysed samples showed the contamination levels lower than the limit of quanti�cation (LOQ) for AFB1, DON and OTA, 
while none of these samples contaminated with FB1. However, ZEA showed the highest level in dried lotus seeds (<LOQ, 397µg/
kg) and Job’s tears seeds (<LOQ, 815 µg/kg). Therefore, an exposure assessment of ZEA intake through the consumption of 
dried lotus seeds and Job’s tears seeds was performed. The dietary intake data was obtained from the database of the National 
Bureau of Agricultural Commodity and Food Standards Thailand (ACFS). Results showed that the risk estimation of ZEA in dried 
lotus seeds was lower than the acceptable daily intake (ADI) whereas the high risk of ZEA for consumption of Job’s tears seeds 
(%ADI>100) reached up to 154.79% for the Thai population age of 3-6 years and up to 169.21% for the Thai population age of 
6-13 years.
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P13 - Human biomonitoring to estimate exposure to deoxynivalenol and zearalenone: a 
combined 24-hour duplicate diet – 24-hour urine study*

H. Mol, H. van den Top, R. van Dam and Monique de Nijs
Wageningen Food Safety Research, The Netherlands

hans.mol@wur.nl

Human exposure to mycotoxins is mostly based on food analysis data combined with food consumption data [1]. Human 
biomonitoring is an alternative way to assess exposure [2,3]. Mycotoxins can exist in several modi�ed forms which are often 
not covered in food monitoring. Biomonitoring might be bene�cial to assess the overall internal exposure. However, for use in 
risk assessment in food safety, it is necessary to link internal exposure data from human biomonitoring with external exposure 
through food. To gain insight in such relationship, a pilot study was conducted in the Netherlands in 2018 in which duplicate 
diet samples and 24-hour urine samples* (until next morning’s �rst void) were collected from the same 35 persons on the same 
day. In addition, food items consumed were recorded. Duplicate diets were analysed for deoxynivalenol (DON) and related 
compounds (3- and 15-acetyl-DON, DON-3G), and for zearalenone (ZEN) and related compounds (ZEN, a/b-ZEL, a/b-ZAL, ZAN), 
using LC-MS/MS based methods. Urine was analysed using dedicated methods involving enzymatic deconjugation and immu-
ne-a�nity clean-up in order to reach appropriate LOQs (< 0.25 ng/ml for DON biomarkers, <0.02 ng/ml for ZEN biomarkers). 
DONs and biomarkers were found in all duplicate diet samples (2-16 ng/g) and urine samples (3-32 ng total-DON/ml). ZENs 
could also be detected in most of the samples, but at much lower concentrations (0.2-10 ng/g, and 0.02-0.5 ng/ml, respectively). 
For each subject, the ratio urinary excretion of the biomarker vs dietary intake was determined. The median ratio for DON was 
84% which corresponded reasonably well with that reported in literature [3]. For ZEN the median was 67%. Especially for ZEN 
much higher and lower ratios were observed at an individual level, indicating that excretion may take longer than 24 hours. The 
data indicate that human biomonitoring can be a valuable alternative to food monitoring, but also that more data on toxicoki-
netics (especially for ZEN) are required for adequate establishment of urinary biomonitoring equivalents related to health-based 
guidance values.
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P14 - Mycotoxin occurrence in Asian feeds and raw materials – survey data 2019
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Mycotoxins are toxic secondary metabolites produced by certain fungi such as Penicillum, Fusarium and Aspergillus. Mycotoxin 
producing fungi damage crops, causing severe economic losses to food and feed production. Moreover, many mycotoxins 
impair immunity and organ functions, causing loss of productivity, diseases and death in humans and animals that consume 
contaminated food or feed. Mycotoxin occurrence in all kinds of commodities is a worldwide phenomenon. BIOMIN conducts 
an annual mycotoxin survey. The focus of this study is to evaluate the extent of mycotoxin contamination in various feed sam-
ples sourced in Asia throughout 2019. More than 2,500 samples were analysed for a�atoxins (A�a), zearalenone (ZEN), deoxyni-
valenol (DON), T-2 toxin (T-2), fumonisins (FUM) and ochratoxin A (OTA). Samples were analysed using liquid chromatography 
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coupled to tandem mass spectrometry (LC-MS/MS), high performance liquid chromatography (HPLC) and enzyme-linked 
immunosorbent assay (ELISA). In total, 95% of all samples contained at least one of the �ve main mycotoxins. A�a was present 
in 35% of all samples at mean concentration of 22 ppb. ZEN was present in 72% of samples at mean concentration of 105 ppb. 
DON was detected in 79% of all samples at mean concentration of 477 ppb. T-2 was found in 5% of samples at mean concentra-
tion of 7 ppb. FUM was detected in 90% of all samples at mean concentration of 1,462 ppb. OTA was detected in 17% of samples 
at mean concentration of 4 ppb. FUM was the most common mycotoxin in 2019 and was found in the majority of samples. The 
average concentration of FUM might represent a potential risk to livestock, especially considering the synergistic interactions 
with other mycotoxins such as DON. Mycotoxin co-occurrences were identi�ed in 87% of samples, this presence of two or more 
mycotoxins can result in synergistic or additive toxic e�ects on animals consuming the a�ected material. The survey results indi-
cate that mycotoxins remain a concern in agricultural production in Asia. Fusarium produced mycotoxins are the most common. 
An e�ective mycotoxin risk management programme should be applied to protect animals from negative e�ects of mycotoxins. 

P15 - An expression analysis of candidate genes for citreoviridin biosynthesis in 
Penicillium citreonigrum
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Citreoviridin (CTVD) is one of mycotoxins associated with yellow rice disease. It is produced by Aspergillus terreus, Eupenicillium 
ochrosalmoneum, and Penicillium citreonigrum. Recently, CTVD-contaminated rice was suspected to be involved in a beriberi 
outbreak in Brazil, and the contamination was caused by P. citreonigrum. While the biosynthesis genes of CTVD (ctvA to ctvE) 
were identi�ed in A. terreus, they have not identi�ed in P. citreonigrum. We hypothesised that the homologous genes are invol-
ved in the biosynthesis of CTVD in P. citreonigrum, and homologous genes were searched for in the P. citreonigrum genome. 
In this study, the genome of P. citreonigrum strain IMI92228 was sequenced using a HiSeq 2500 platform. The raw nucleotide 
sequences were assembled using Platanus, and the genes were prospected using AUGUSTUS. A total of 7.6 Gbps of raw nucleo-
tide sequences was obtained, and the total sca�old length reached 27 Mbps. All genes homologous to the A. terreus CTVD bio-
synthesis genes were found in the P. citreonigrum genome determined in this study. Among the genes, ctvA, ctvB, ctvC, and ctvD 
were located on sca�old 16, and the synteny was consistent with that of A. terreus. ctvE was separated from the others, located 
on sca�old 19. To determine whether or not these homologous genes are involved in CTVD biosynthesis in P. citreonigrum, the 
gene expression pro�les were examined during CTVD production on yeast extract sucrose (YES) agar by quantitative polyme-
rase chain reaction. Liquid chromatography with tandem mass spectrometry showed that the CTVD production peaked on day 
7 and decreased on day 10. Consistently, the expression of ctvB, ctvC, and ctvD also peaked on day 7, while that of ctvA peaked 
on day 4 and then gradually decreased. Furthermore, these gene levels decreased on YES agar with 5% NaCl, on which CTVD 
production was suppressed. Good correlation between CTVD production and the expression of these homologous genes in P. 
citreonigrum was noted, suggesting their involvement in CTVD production in P. citreonigrum. We concluded that P. citreonigrum 
has a set of genes involved in CTVD production homologous to those in A. terreus.

P16 - Assessment of mycotoxin contamination and exposure through the consumption 
of rice in Can Tho, Dong Thap and An Giang province, Vietnam

Lien Phan Thi Kim1, T. Trinh1, T. Tran2, S. De Saeger3, M. Eeckhout2 and L. Jacxsens2
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In Vietnam, the temperature and humidity are high, especially in the rainy season. These conditions are favourable for fun-
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gal growth and mycotoxin production. Although mycotoxin contamination in rice is generally lower than in other cereals in 
Vietnam, most of the Vietnamese people consume rice as a staple food which may cause health problems when using it for a 
long time. Therefore, mycotoxin contamination in rice can create a health risk for Vietnamese consumers. The objective of this 
study was to assess total a�atoxin (AFs) and fumonisin (FUMs) contamination in rice and exposure through consumption of rice 
in the Mekong Delta, Vietnam. 50 rice samples were collected from farmers in Dong Thap, Can Tho and An Giang province and 
AFs and FUMs were detected by ELISA methods (AgraQuant, Romer, USA). A questionnaire was used to collect rice consumption 
data for the assessment of AFs and FUMs exposure. The results showed that the prevalence of AFs and FUMs contamination was 
58% and 72% respectively and maximum concentrations of AFs and FUMs were 7.88 and 510 µg/kg, respectively. Moreover, res-
pectively, 26, 33 and 22% of the samples were contaminated with AFs, FUMs and co-contaminated with both of mycotoxins to a 
higher amount than the EU allowable limits. Based on daily rice consumption data, the estimated average exposure of AFs from 
rice was 20.19 ng/kg bw/day for male and 17.29 ng/kg bw/day for female. For FUMs, the rice based average exposure amounted 
to 1807 and 1548 ng/kg bw/day for male and female respectively. In addition, the exposure through consumption of rice was 
19.43, 19.21 and 18.64 ng/kg bw/day (AFs) and 1,739, 1,719 and 1,668 ng/kg bw/day for ages <15 years, 16-38 years and 39-68 
years, respectively. FUM (range from 1,548 to 1,807ng/kg bw/day) was typically lower than the provisional maximum tolerable 
daily intake (PMTDI) value (2,000 ng/kg bw/day) indicating that the examined population is not at risk towards to consumption 
of rice and exposure to fumonisins. For genotoxin carcinogen a�atoxins, however, the PMTDI is set at 1 ng/kg BW/day indicating 
that there is a risk for the Vietnamese population in the consumption of contaminated rice with a�atoxins. 

P17 - Ergot alkaloid presence varies amongst host plant and sclerotia development 
stages

Sheryl A. Tittlemier1, D. Drul1, K. Pleskach1, J. Menzies2 and Z. Popovic2 
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2Agriculture and Agri-Food Canada, Canada
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Ergot infested grain can result in economic losses for producers as well as potential health risks for consumers due to the pre-
sence of ergot sclerotia and ergot alkaloids. The ergot alkaloid content of grain is proportional to the presence of ergot sclerotia. 
Past work has shown that host wheat genotype and Claviceps purpurea isolate are signi�cant factors that a�ect the total ergot 
alkaloid concentrations in sclerotia.  This current research builds upon our previous work and examined the e�ect of C. purpu-
rea isolate and cereal type on ergot alkaloid production, as well as the e�ect of sclerotia development stage on ergot alkaloid 
content. For the �rst experiment, the occurrence of ergot alkaloids was examined in sclerotia produced by three di�erent C. 
purpurea isolates on inoculated wheat, spring rye, and spring triticale. Isolates were obtained from various locations in western 
Canada. Sclerotia were collected at plant maturity. The same three C. purpurea isolates were used in the second experiment to 
inoculate one wheat cultivar. Sclerotia were collected weekly, beginning 3 weeks after inoculation, and ending 10 weeks after 
inoculation. After collection, sclerotia were stored in a freezer until analysis to prevent ergot alkaloid epimerisation or degra-
dation.  Sclerotia were analysed for 6 epimer pairs using solvent extraction and LC-MS/MS. In the �rst experiment, total ergot 
alkaloid concentrations were similar for wheat and triticale. Concentrations in rye sclerotia were approximately 10x lower than 
sclerotia from wheat and triticale. All isolates produced a similar pro�le of ergot alkaloids for the three grains. The pro�le was 
similar to what has been reported for Canadian wheat and durum harvest samples. In the second experiment, concentrations of 
total ergot alkaloids increased over time for all C. purpurea isolates tested.  The mean concentrations plateaued at 5-6 weeks af-
ter inoculation for two of the isolates used. At this point, total ergot alkaloid concentrations had increased approximately 4-fold 
from 3 weeks after inoculation. The increase in concentrations was driven by increases in ergocristine, ergotamine, and ergome-
trine, the main ergot alkaloids present in the sclerotia. The ratio of R/S enantiomers also increased over time. This change was 
mainly due to an increase in R-enantiomer concentrations.
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Citreoviridin (CTVD) is a yellow rice toxin produced by a variety of species, including Penicillium citreonigrum, Aspergillus ter-
reus, and Eupenicillium ochrosalmoneum. While it is known to have neurotoxicity, it has also been suggested to be associated 
with acute cardiac beriberi and Keshan disease. As CTVD mainly contaminates rice, it is a concern for food hygiene in countries 
where rice is a staple food. However, the toxicokinetics of CTVD are poorly reported. We elucidated the toxicokinetics of CTVD in 
swine and estimated its bioavailability in human by an in vitro study to compare the �ndings with those in swine. The half-lives 
in intravenous (IV) and oral (PO) administrations were 16.2 and 21.4 h, respectively, and the volumes of distribution were 1.54 
and 1.67 L, respectively. The bioavailability was 79.3% between 0 and 48 h (�nal blood sampling time), although it was 116.4% 
estimated from AUC extrapolating from 0 h to in�nity. In a permeability study using Caco-2 cells (human intestinal epithelial 
cells), the apparent permeability coe�cients by exposure to 3 and 10 µM CTVD were 52.2 and 42.6 ×10-6 cm/s, respectively. 
According to metabolic studies using human and swine hepatic S9, the CTVD metabolites mainly included hydroxylation and 
methylation, desaturation and dihydroxylation derivatives. CTVD was more rapidly metabolised using human S9 than swine 
S9. However, CTVD glucuronide was produced in greater quantities using swine S9 than human S9. These results suggest that 
CTVD has a high bioavailability and persists in the swine body. In our in vitro study, it was suggested that the bioavailability of 
CTVD was high in humans, similar to that in swine, although CTVD was metabolised more rapidly in humans than in swine. We 
expect these results to prove useful for the risk analysis of CTVD. 
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P19 - A�atoxin B1 biodegradation by Bacillus velezensis F133 and Kurthia populi FA32
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Two approaches to discover bacteria that can degrade a�atoxin B1 (AFB1) were conducted. The �rst approach employed 
coumarin as an analogue of AFB1 and as selective energy source, resulted in one potent bacterium Kurthia populi FA32-accor-
ding to its 16S RNA gene. The second approach was through screening against mycotoxin producers Fusarium oxysporum and 
Aspergillus parasiticus which then identi�ed as Bacillus velezensis F133 based on its 16S RNA gene. Culture of K. populi FA32 and 
B. velezensis F133 were found to degrade 100 ppb of AFB1 by 92.4 and 89.7%, respectively, for 72 h incubation at 37°C with 
150 rpm agitation in the dark. Qualitative evaluation for screening purposes was done using thin layer chromatography (TLC) 
and further con�rmed by LC-MS/MS analysis. When crude a�atoxin was used (extracted by Methanol from A. parasiticus-grown 
maize) K. populi FA32 was able to degrade it in higher concentration compare to B. velezensis F133. Interestingly, in the presence 
of other mycotoxins, i.e., T-2, zearalenone and AFB2, both K. populi FA32 and B. velezensis F133 not only reduced the a�atoxin B1 
alone but also other mycotoxins with di�erent capacities. More importantly, cytotoxicity assessment with LMH (Leghorn male 
hepatoma) cell line showed that the degradation products of AFB1 by both bacterial strains were less toxic than its parent toxin. 
These �ndings highlighted the possibility for both strains to be utilised in A�atoxin B1 contamination control system.

19TRX111z123   123 03-12-19   13:33



124 The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

P20 - The preservative propionic acid di�erentially a�ects survival of conidia and 
damages germ tubes of feed spoilage fungi 
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The weak organic acid propionate is an important preservative in food and feed and inhibits the growth of various spoilage 
bacteria, yeasts and fungi, including mycotoxigenic fungi. The mode of action of this compound on fungal survival structures 
(conidia) and germ tubes of xerophilic feed-spoiling fungi is scarcely studied. We have isolated and identi�ed fungal strains 
from nine samples of poultry feed originating from di�erent countries using a shelf-life test and molecular methods. Xerophi-
lic Aspergillus were present very high predominance. We assessed the sensitivity of a panel of isolated fungi for propionic acid 
and evaluated the viability of treated conidia and germ tubes. MIC values were measured by means of a microtiter plate assay. 
Survival of conidia was tested after a 24-hour exposure to 31 mM propionic acid. To evaluate if propionic acid damaged germ 
tubes, a novel method was developed in which young bio�lms of the fungi were tested for 30 min with 31 mM propionic acid 
in Erlenmeyer �asks using the live-dead �uorescent dye TOTO-1. The MIC values of 4.6 to 32.1 mM of these poultry-feed-speci�c 
fungi were well in the range as described in the literature. Propionic acid prevents outgrowth of conidia (spores) in a species-de-
pendent manner. Twenty percent of Asgergillus chevalieri and 71% of Penicillium lanosocoeruleum conidia germinated after 
exposure.  Dependent on the species, cell damage was visible after incubation with propionic acid. Germ tubes of P. lanosocoe-
ruleum in a bio�lm showed extensive (85%) cell death after a 30 min treatment with propionic acid and slightly lower sensitivity 
was observed with A. proliferans (62% cell death). Microscopic analysis of these fungal bio�lms revealed extensive damage to 
the cell membrane and showed distorted intracellular structures. Fluorescent life-dead staining of the germ tubes showed a 
clear dose response of propionic acid indicating a fungicidal e�ect on these growing cells. These results show that conidia can 
be inactivated by propionic acid, but that germ tubes show a much higher sensitivity. These observations shed new light on the 
mode of action of this important preservative to prevent fungal contamination of feed.

P21 - Anti-mycotoxin agent reduces the negative impact of long-term exposure to 
realistic levels of natural contamination of Fusarium toxins in laying hens
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The e�ects of Fusarium toxins in poultry are mainly found in the liver, the gastrointestinal tract, and the immune system. A trial 
was conducted with 90 Lohmann Brown laying hens with the objective of evaluating the e�ects of chronic exposure over 12 
weeks to a natural multiple Fusarium toxin contamination through feed, and its amelioration by an anti-mycotoxin agent. The 
hens were assigned randomly to three groups of 30 hens under 10 repetitions of 3 hens each: control group (CG) fed a standard 
diet with very low mycotoxin contamination (T-2 not detected, DON ~100 ppb; fumonisin B1 ~300 ppb; fumonisin B2 ~100 
ppb; zearalenone ~20 ppb); one challenge group (FT) fed a contaminated diet with T-2 ~200 ppb, DON ~100 ppb, fumonisin B1 
~2,000 ppb, fumonisin B2 ~450 ppb and zearalenone ~100 ppb; and another challenge group (FTM) fed with the contaminated 
diet added with an anti-mycotoxin agent – Mastersorb® Gold, EW Nutrition GmbH – at a dosage of 0.25%. Performance parame-
ters, liver health, and stress indicators were measured. At the end of the trial, necropsies were performed and liver histology was 
evaluated. FT hens tended (P<0.1) to have a decreased cumulative feed intake (CFI), compared with CG. A numerical di�erence 
of 2.7 eggs/hen housed and a tendency to a higher egg weight during the last three weeks of the trial was found in favor of the 
CG hens. The FTM birds’ performance was signi�cantly (P<0.05) better than the FTs in terms of cumulative egg mass and tended 
to be better for CFI and egg production at the end of the trial. The hens on the FTM group tended to perform better than the 
CG group, even when CG had a lower toxin contamination. Nevertheless, the di�erence between FTM and CG was numerically 
lower than the di�erence between FTM and FT, indicating that a higher contamination leads to a higher performance loss. No 
di�erences in liver health indicators (AlbG, AlkP, ALT and AST, GGT and GLDH), stress indicators (H/L ratio) or in Ca and P levels in 
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blood were found amongst the three groups. Histopathological examination of the liver revealed a higher frequency of micro-
scopical lesions and hepatocyte degeneration in the tissue of challenged hens. Chronic exposure to realistic levels of Fusarium 
toxins was detrimental to the productivity and health of laying hens. The anti-mycotoxin agent was clearly e�ective in allevia-
ting the adverse e�ect of dietary contamination of realistic levels of Fusarium toxins in laying hens.

P22 - Impact of interacting abiotic factors on targeted metabolomic pro�les in stored 
maize inoculated with Aspergillus �avus

E. Garcia-Cela1, B. Ingram2, M. Sulyok3, E. Kiaitsi1, C. Verheecke-Vaessen1, A. Medina1, R. Krska3 and Naresh Magan1

1Applied Mycology Group, Environment and AgriFood Theme, Cran�eld University, UK, 
2Facultad de Ingeniería, Universidad de Talca, Chile and
3Department IFA-Tulln, BOKU Vienna, Austria 
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There has been little detailed information on the impact of storage regimes on the colonisation of maize by mycotoxigenic 
fungi such as Aspergillus �avus and the impact this may have on targeted secondary metabolite (SM) pro�les in addition to the 
a�atoxin suite of compounds. The objectives of this study were to explore the e�ect of water activity (aw; 0.80–0.99) x tempe-
rature (15-35°C) on SM production on naturally contaminated stored maize and that inoculated with A. �avus. After 11 days, 
samples were analysed using liquid chromatography-tandem mass spectrometry (LC-MS/MS). Of 168 metabolites examined, 
approx. 20-95 metabolites were present in the maize samples. The SM related to colonisation by A. �avus included the suite of 
a�atoxins (a�atoxin B1, AFB1; a�atoxin B2, AFB2; a�atoxin G1, AFG1; a�atoxin M1, AFM1; a�atoxin P1, AFP1; a�atoxicol, AFL; 
sterigmatocystin; cyclopiazonic acid, CPA; and kojic acid. In addition, another 18 related SM were present. Interestingly, at 0.95 
aw and 25 or 35°C there was a signi�cant decrease in the SMs synthetized. The highest concentrations present were those SMs 
related with A. �avus colonisation and a�atoxins (AFs) biosynthesis. The production was highest 0.95 aw in all the temperatures 
tested. Highest AFs contamination always occurred at 30-35°C. Maize inoculated with A. �avus contained higher AFs levels even 
at low aw (0.85-0.90). Interestingly higher values of AFs and CPA were found when A. �avus colonised maize grain which was had 
no other fungal contaminants present (gamma irradiated maize, 12 kGys) when compared with naturally contaminated maize. 
This study highlights that ratios of key SMs and the change in ratios may impact on the dominant mycotoxins under di�erent 
storage regimes. This could a�ect the contamination levels, especially in poorly stored maize having an impact on consumer 
exposure to those mycotoxins for which legislation exists and for other related SMs. 
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P23 - Impact of interacting climate-related interacting abiotic factors on kinetics of 
a�atoxin B1 production by Aspergillus �avus
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The aim of this work was to decipher the impact of key climate change (CC) related abiotic  factors such as temperature (30, 
37°C), water activity (aw; 0.985, 0.930) and CO2 exposure (400, 1000 ppm) on (i) growth rate (2-10 days), (ii) a�atoxin B1 (AFB1) 
production kinetics, and (ii) gene expression of a structural (a�D) and key regulatory gene (a�R) involved in toxin biosynthesis  
by Aspergillus �avus when grown on a conducive a yeast extract sucrose; YES) medium or a 2% milled maize meal based medi-
um (MAM). A. �avus grew faster and produced more AFB1 on YES than on MAM medium, regardless of the aw or temperature. In 
both media, the aw had signi�cant impact on the growth rate. Generally, in the elevated CO2 treatment, growth was signi�cantly 
reduced on both de�ned and natural grain-based media. The optimum temperature for AFB1 production was at 30°C. In addi-
tion, maximum AFB1 production occurred during days 4-8 when grown on the conducive YES, and on day 4, except for 0.985 

19TRX111z125   125 03-12-19   13:33



126 The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

aw/30°C, on MAM. On the conducive YES medium, a�D gene expression was signi�cantly impacted by temperature; and a�R 
gene expression was mainly modulated by time. Exposure to 1000 ppm CO2 mainly a�ected the expression on day 4, with an 
increase in a�D and a decrease in a�R gene expression. This is the �rst detailed kinetic study to examine the impact of interac-
ting climate related abiotic factors on growth, gene expression and AFB1 production by A. �avus. This type of data is important 
in the development of more accurate models of the potential risks of modi�cations in the levels of toxin contamination of staple 
food matrices, such as maize.

P24 - E�ective mycotoxin detoxi�cation strategies to ensure safer feed

Julia Laurain and M.A. Rodriguez 
Olmix Group, France
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Mycotoxins are secondary metabolites of various fungi commonly found in feed and foodstu�s, often co-occurring at low 
levels (Binder et al., 2007; Schothorst and van Egmond, 2004). Based on their occurrence and observed e�ects on human and 
animal health, a�atoxins, fumonisins, deoxynivalenol, ochratoxin A and zearalenone are recognised as the �ve most important 
mycotoxins in animal husbandry. The most cost-e�ective strategy to counteract the e�ects of these low levels of mycotoxins in 
the feed industry is to use mycotoxin detoxifying agents. This paper aims at reviewing the di�erent strategies of detoxi�cation 
available in the market and their e�cacy, considering the evaluation method. We can distinguish two main categories within 
the wide group of mycotoxin-detoxifying agents: adsorbing agents, which the aim is to decrease mycotoxin bioavailability by 
including them in the compound feed, leading to a reduction of mycotoxin uptake; and biotransforming agents, which the aim 
is to degrade mycotoxins into less toxic metabolites by using microorganisms or enzymes. Within the adsorbing agents the 
most commonly used are activated carbons, aluminosilicates (HSCAS), modi�ed aluminosilicates and yeast cell walls. Within 
the biotransforming agents, there are a wide array of bacteria, fungi and di�erent enzymes, although few of them are used in 
commercial products. The e�cacy of mycotoxin detoxifying agents is very often assessed in static in vitro models measuring the 
percentage of adsorption or the degree of detoxi�cation achieved by the agent. However, Vekiru et al. (2007) and Versantvoort 
et al. (2005) showed that detoxifying agents generally become less e�cient when gastro-intestinal conditions are simulated. 
Their e�cacy may be overestimated in static models making more reliable the use of dynamic gastro intestinal models. The 
e�cacy of adsorbing agents depends on the intermolecular interactions between the adsorbing agent and the mycotoxin, such 
as electrostatic, hydrophobic or shape e�ects and the characteristics of the adsorbing agents, including atom composition, total 
charge and charge distribution, size of the pores or accessible surface. The e�cacy of biotransforming agents depends on the 
activity and survival of the microorganism in the digestive tract, the speci�city of the enzyme and its substrate, the time for the 
enzymatic reaction to occur, the toxicity of the produced metabolites and their intestinal absorption compared to the parent 
mycotoxin. Many parameters in�uence the e�cacy of a mycotoxin detoxifying agent, from their own characteristics to the 
evaluation method used to study them. In vitro results should be analysed and interpreted carefully and complementary in vivo 
trials on performance should be available to conclude on an agent e�cacy.

P25 - Mycotoxin deactivator improves performance, serum metabolites, and reduces 
oxidative stress in piglets during nursery phase fed diets containing puri�ed mycotoxins
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Ingestion of mycotoxins by pigs can result in many problems, including decreased growth rates, liver damage, fertility reduction 
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and immune suppression. The present study aimed to evaluate the impact of the supplementation of a mycotoxin deactivator 
in diets containing puri�ed mycotoxins for piglets during nursery phase on their performance and oxidative status. A total of 90 
piglets were used. Animals entered the experiment after weaning with 24 days of age (approximately 7 kg of body weight) and 
remained in the trial until 67 days of age. The trial consisted of �ve dietary treatments and six replications per treatment. The 
treatments consisted in feeding the animals with: a standard control diet considered a negative control (CN: mycotoxin levels 
at accepted regulatory Brazilian Ministry of Agriculture standards; deoxynivalenol (DON) <100 ppb; zearalenone (ZEA) <20 ppb; 
fumonisin (FUM) <1 ppm; a�atoxin (AFLA) <1 ppb); the standard diet with puri�ed mycotoxins added to reach a low contamina-
tion level considered as positive low (CPL: DON, 900 ppb; ZEA, 100 ppb; FUM, 5 ppm) without deactivator; a positive low added 
deactivator (1 kg/ton; UNIKE Plus®); the standard diet with puri�ed mycotoxins added to reach a high contamination level 
considered as positive high (CPH: DON, 4,500 ppb; ZEA, 500 ppb; FUM, 25 ppm) without deactivator; and a positive high added 
a deactivator (5 kg/ton; UNIKE Plus®). Diets were formulated according to the growing stage of the animals. Pigs were indivi-
dually evaluated at the beginning and at the end of each stage of the experiment. On day 7, 19, 34 and 43, from a subsample 
of 6 piglets/ treatment, blood samples of approximately 10 mL were collected from the jugular vein into heparinised tubes, for 
biochemical analyses for total superoxide dismutase (TSOD), glutathione peroxidase (GSHPx), malondialdehyde (MDA), vitamin 
C, E and A. Data were analysed according to a general linear procedure analysis of variance (GLM procedure of SAS; version 9.2). 
The treatments a�ected signi�cantly (P<0.01) the performance and anti-oxidant metabolism. Pigs challenged with mycotoxins 
presented lower performance traits and lower TSOD, GSHPx, vitamin C, E and A levels, and higher MDA levels when compared 
to the control. The mycotoxin deactivator aimed to increase GSHPx and maintain the level of vitamin E in low and high contami-
nation levels. It also increases the vitamin A status of low-contaminated pigs. Thus, the use of deactivators is essential to protect 
the performance, welfare, and longevity of the animal even at low levels of contamination. 

P26 - Adsorption and desorption studies using modi�ed zeolites
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PATENT CO, DOO., Serbia
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In this study, in vitro tests were performed to determine the ability of modi�ed zeolites (Minazel Plus; MZ) to adsorb a�atoxin B1 
(AFB1), zearalenone (ZEA), ochratoxin A (OTA) and fumonisin B1 (FB1). Adsorption/desorption assays consisted of suspending 
MZ (100 mg) in 10 mL of bu�er solution (pH 3.0) spiked with AFB1, ZEA, OTA and FB1 (2 µg/mL of each mycotoxin). The samples 
were incubated at 37oC for 30 min in an incubator shaker at 180 rpm. After centrifugation, the supernatant was analysed by 
LC-MS/MS. The remaining supernatant was removed, and the pellet was resuspended in pH 6.5 bu�er, incubated at 37oC for 30 
min, centrifuged, and the supernatant was analysed by LC-MS/MS. MZ had the greatest ability to bind AFB1 (100%), ZEA (92%), 
FUM (88%), and OTA (89%) at pH 3. There was only minimal desorption of a�atoxin (0.1%), zearalenone (2.3%), FB1 (3.9%) and 
OTA (1.0%) from MZ at pH 6.5. Therefore, modi�ed zeolites, MZ may prove practical for mycotoxins remediation in animals. The-
se results were in correlation with the reports from George Rottinghaus, University of Missouri, USA. 

P27 - E�ect of alternating and �xed temperature regimes on the production of T-2 and 
HT-2 by Fusarium langsethiae and F. sporotrichioides

Z. Jakovčević1, H. Farkaš1, Jog Raj1, N. Magan2, J. Bošnjak-Neumüller1 and M. Vasiljević1
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In this study, the e�ect of alternating temperatures against �xed temperatures on the production of T-2 and HT-2 toxins by 
strains of Fusarium langsethiae and F. sporotrichioides were compared. The strains were cultivated on grinded oat substrate for 
15 days. The temperatures examined were alternating temperatures between 15 and 22.5°C, lowering the temperature from 15 
to 10°C and �xed steady state temperature of 10, 15 and 22.5°C for the whole incubation period. At the end of this period, the 
cultures were dried and the T-2 and HT-2 production quanti�ed using LC-MS/MS. All experiments were carried out with three 
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replicates per temperature treatment.  The results indicate that there was a di�erence in T-2 and HT-2 production depending on 
the applied temperature regime and the strain of the species used.

P28 - Mycotoxin removal by enzymatic detoxi�cation 

Jog Raj1, M. Ferrer2, D. Almendral2, C. Coscolín2, M. Distaso3,4, P.N. Golyshin3,4, J.L. Gonzalez-Alfonso2, F.J. Plou2, 
H. Farkaš1, J. Bošnjak-Neumüller1 and M. Vasiljević1

1PATENT CO, DOO., Serbia, 
2Department of Applied Biocatalysis, Institute of Catalysis, CSIC, Spain, 
3School of Natural Sciences, Bangor University, UK and
4Centre for Environmental Biotechnology, Bangor University, UK

jog.raj@patent-co.com

Mycotoxins are the biggest challenge for animal feed producers and therefore, regular monitoring and remediation is neces-
sary. Mycotoxins can be remediated by various methods but enzymes and microbes for deactivating mycotoxins are becoming 
popular these days. Indeed, in contrast to many other methods, enzymes may target such toxins and remove them in a de�ned 
way. Thereby, no unknown or unintended side products will occur which may turn out as dangerous as the original toxin. Howe-
ver, enzymes capable of degrading mycotoxins such as T-2 toxin are rare. In an ideal scenario, the enzyme engineering �eld and 
the enzyme discovery �eld with genomics and metagenomics techniques would guide the engineering and identi�cation of 
such enzymes capable of e�ciently degrading mycotoxins. In this direction, the structure of this toxin contains epoxide and es-
ter groups and therefore can potentially be degraded by serine ester hydrolase from the structural superfamily of α/β-hydrola-
ses. In this study, ester hydrolases from multiple taxonomic and environmental origins have been evaluated for their capacity to 
degrade T-2 toxin. First examples of such enzymes capable of degrading this toxin through di�erent mode of action are presen-
ted. Although the enzymes still have to be investigated for the intended application, preliminary data suggest their potential for 
mycotoxin removal.   
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P29 - Post-harvest e�cacy of GRAS organic acids and inorganic salts to control 
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Post-harvest losses during storage and transportation of hot chilli are mainly caused by fungal plant pathogens. In order to 
maintain postharvest quality, physical and chemical treatments have been used to achieve this goal. This study examined the 
inhibitory activity of several organic acids (acetic acid, citric acid, propionic acid and oxalic acids) and inorganic salts (sodi-
um carbonate, sodium bicarbonate, sodium chloride, potassium chloride, potassium carbonate, potassium bicarbonate and 
ammonium carbonate) on spore germination and mycelial growth of a�atoxigenic Aspergillus �avus strains isolated from hot 
chillies in Thailand. In vitro e�cacy trials were performed by supplementing cultured medium with di�erent concentrations of 
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the test chemical. Mycelial growth inhibition and spore germination for each studied treatment were determined. Statistical 
analysis indicated that the some of the chemical treatments signi�cantly a�ected both spore germination and mycelial growth 
(P<0.05). Overall, A. �avus exhibited more noticeable sensitivity to organic acids than inorganic salts at nearly all concentrations 
used. Supplementing the media with acetic acid and propionic acid at 0.5-1% (w/v) gave the most signi�cant inhibitory e�ect 
on growth with complete inhibition of A. �avus. For inorganic salts, signi�cant control was observed with 3% (w/v) ammonium 
carbonate, potassium carbonate, sodium carbonate and potassium bicarbonate. The average spore germination and germ tube 
length of A. �avus were signi�cantly a�ected when treated with 0.5-1% (w/v) of acetic acid, propionic acid and oxalic acids. 
These organic acids signi�cantly reduced the ability to form germ tubes, where the average germ tube length was decreased 
compared to the control. These �ndings will be bene�cial for identifying organic acids/inorganic salts for improvement of the 
post-harvest quality during storage and prolong the shelf-life of hot chillies.

P30 - Bentonite and yeast cell wall fractions boost immunity, antioxidant status and 
performance of broilers exposed to multiple mycotoxins
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In a validation study, an experiment was conducted to investigate the e�cacy of bentonite and yeast cell wall fraction-based 
toxin binder (T-XL) in mitigating the toxicological e�ects of multiple mycotoxins on the performance and health of broilers. 
900 Cobb broiler chicks were randomly assigned to one of three dietary treatments with 10 replicate pens of 30 birds each. The 
treatments included a negative control (NC, a basal diet without mycotoxins), a positive control (PC, a basal diet contaminated 
with 250 ppb of A�atoxinB1 (AFB1) + 250 ppb Ochratoxin A (OTA) + 250 ppb T-2 toxin (T-2) and toxin binder (T-XL, as PC with 3 
kg/t T-XL). Broilers were reared on �oor pens in an open-sided poultry house and were provided with a maize-soy based diet. 
The broiler’s body weight (ADG), feed consumption and FCR were recorded during the 42-day study. The serum biochemical 
parameters, superoxide dismutase (SOD), malondialdehyde (MDA) and the antibody titres against Newcastle disease virus 
(NCDV) and Infectious bursal disease virus (IBDV) were evaluated when broilers were 21 and 42 days old. The feeding of myco-
toxin contaminated diet negatively a�ected the ADG (44.76 vs. 52.08 g) and FCR (2.22 vs. 1.87) of broilers as compared to NC 
(P<0.05). The supplementation of T-XL ameliorated the e�ect of mycotoxins on performance and signi�cantly increased ADG by 
7% and reduced FCR by 9% in relation to PC. The inclusion of T-XL increased serum SOD and reduced the levels of MDA (P<0.05), 
suggestive of an improvement in the antioxidant status of the birds. In addition, T-XL induced immunomodulation by stimula-
ting antibody titres against NCDV and IBDV (P<0.05). No signi�cant di�erences were observed on the weight of organs (P>0.05). 
The activities of aspartate aminotransferase, alkaline aminotransferase and gamma-glutamyltransferase; and the levels of 
serum urea and creatinine were lower in T-XL than in the PC group (P<0.05), indicative of a reduction in the extent of mycotoxin 
damage on the liver and kidney. The mortality rate was in general low and no signi�cant di�erence was observed among the 
treatments (P>0.05). In relation to the NC, T-XL elicited a similar e�ect on antibody titres, thereby restoring the immune status 
of broilers back to normal levels comparable to unchallenged birds. Based on the current �ndings, it can be concluded that the 
dietary supplementation of T-XL could improve growth performance, immunity, antioxidant status, liver and kidney health of 
broilers exposed to multiple mycotoxins. 
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P31 - Adsorbing agents: can we select them to detoxify more than mycotoxins?
Clarisse Techer, C. Messant and Q. Bruey
MiXscience, France

clarisse.techer@mixscience.eu

Adsorbing agents, such as aluminosilicates, are currently considered among the most cost-e�ective strategies to counteract the 
e�ects of mycotoxins in the livestock industry. These products are added in the feed and reduce animal exposure to mycotoxins 
by decreasing their bioavailability and their absorption in the systemic circulation of the animals. Over the last years, there 
has been an increasing knowledge on mycotoxins importance (co-contamination, impact on animal health and productivity, 
interaction in gut). In the meantime, a multitude of products have entered the market.  Therefore, it appears essential when 
developing or selecting a new product to have a global approach and consider multiple aspects of the intestinal environment. 
More recently, concern has arisen over animal exposure to other biotoxins such as bacterial toxins, which can be involved in 
various disease, such as colibacilosis, necrotic enteritis in poultry, neonatal porcine diarrhoea in porcine, etc. It is known that the 
e�cacy of binding agents (i) is sometimes limited to a few mycotoxins (a�atoxins) and (ii) vary greatly according to the type of 
compounds, due to the wide structure and function diversity from one source to another. However, few data are available on 
the bacterial toxin properties of these binding agents. This study aims to compare the adsorption capacity of the main clays 
used in animal feed, as well as some products of the market, toward biotoxins from moulds and bacteria. Eleven binding agents, 
including di�erent types of bentonite (tri and di-octahedral smectites), sepiolite, zeolite and yeast-cell wall have been investi-
gated in vitro for their binding properties towards di�erent biotoxins using single concentration methodologies. Adsorption 
properties of the binding agents were evaluated toward mycotoxins (zearalenone, a�atoxin B1, ochratoxin, fumonisin B1, T2-
toxins and deoxynivalenol), endotoxins (lipopolysaccharides) and exotoxins (toxins from Clostridium perfringens, Labile toxins 
and Shiga-like toxins from E. coli and staphylococcal enterotoxins). Results demonstrated than biotoxins adsorption rate vary 
greatly according to the category of binding agents, even in the same category of compounds. This di�erence has been linked 
to their structural con�guration. The most e�cient compounds for biotoxins detoxi�cation were trioctahedral bentonites, 
which showed the highest adsorption rate and the largest spectra of adsorption. These compounds have shown more than 
90% of adsorption toward bacterial toxins for most of the toxins tested. This study highlighted interesting functionalities of 
some speci�c binding agents, which may contribute to help animals to counteract negative impact of bacterial toxins on animal 
health, in addition to their mycotoxins detoxi�cation potential.

P32 - Multifunctional poly(ethylene-co-vinyl alcohol)-based membranes for selective 
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Many food commodities are prone to fungal infection and to mycotoxin contamination. Fungi can infect crops in the �eld and 
maintain their activity during storage. Some of these fungi produce mycotoxins, that may resist food processing and persist in 
food products. Existing decontamination strategies are still very ine�cient, and that is why research in this area is continuously 
evolving. Recent advances in the study and use of nanoscale materials allow the development of novel electrospun nano�brous 
a�nity membranes with tailored and stable selectivities, combining high separation performance and capacity to remove 
selected food contaminants from �uid food commodities, involving simple �ltration steps and avoiding loss of nutritive and/or 
organoleptic attributes. As proof of concept, novel membranes were evaluated for the selective removal of patulin from juices. 
Patulin is a mycotoxin produced by several fungi, being Penicillium expansum one of the most common causes of patulin conta-
mination in apples, cherries, pears and other fruits. Besides some acute symptoms caused in humans such as gastritis and nau-
sea, patulin also has diverse toxic e�ects, including neurotoxicity, immunosuppression and genotoxicity. Major issues for food 
safety are related to the occurrence of patulin in unfermented apple juice and apple-derived baby foods. Many countries, inclu-
ding the European Union, have established maximum tolerable levels of patulin contamination for fruit-derived products. Novel 
nano-/micro�brous membranes with a poly(ethylene-co-vinyl alcohol) backbone as a support to other bioactive polymers, cell 
components or whole cells were prepared. These membranes were tested for their mechanical and physical properties, and for 
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their behaviour regarding patulin adsorption. The most common adsorption models were adjusted to the experimental data for 
the chemical characterisation of membranes behaviour. The future application of these membranes for the selective removal of 
patulin from juices is discussed.
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P33 - In vitro lipo-oligosaccharide adsorption by bentonite at di�erent biological pH 
levels

Guanlin Wang
Trouw Nutrition, The Netherlands

guanlin.wang@trouwnutrition.com 

Lipo-oligosaccharides (LPS), also known as endotoxins, are key component of outer membrane of gram-negative bacteria 
such as Escherichia coli (E. coli). Symptoms associated with the LPS presence in animal production include reduced feed intake, 
increased intestinal permeability, hepatic necrosis and increased morbidity. Animals with endotoxemia may reduce the rate 
of mycotoxin elimination and therefore lengthen the exposure to mycotoxins. In the present study, the adsorption e�cacy 
of smectite-based bentonite was measured in vitro using lyophilised amoebocyte lysate (LAL) assay. 50 ng/mL E. coli LPS with 
four di�erent bentonite concentrations (0.05, 0.1, 0.2 and 0.4%; w/v) were performed at two pH levels (3.0 and 7.0; pH 3.0 to 
simulate stomach where main digestion occurs, while pH 7.0 to simulate small intestine where main absorption occurs) in three 
replicates per group. The unbound LPS were measured and expressed as a percentage relative to the negative control (without 
bentonite). At pH 3.0, the unbound LPS were 58.5, 28.2, 14.0 and 9.2%, respectively, where results (14.0 and 9.2%) of 0.2% (w/v) 
and 0.4% (w/v) bentonite groups were signi�cantly lower (P<0.05) than others. At pH 7.0, the unbound LPS were 8.6, 21.7, 28.5 
and 19.6%, respectively, where results of all groups were not signi�cantly di�erent. Moreover, results (28.2 vs. 21.7%, 14.0 vs. 
28.5%, 9.2 vs. 19.6%) of 0.1, 0.2 and 0.4% bentonite groups were not signi�cantly di�erent between two pH levels, indicating 
that the bound LPS at low pH (3.0) is not expected to desorb at high pH (7.0). In conclusion, smectite-based bentonite showed 
promising results in the adsorption e�cacy on 50 ng/ml E. coli LPS at pH 3.0 and 7.0. Further studies should be conducted to 
con�rm the in vivo implications of the described results. 

P34 - Characterisation of Aspergillus �avus for biocontrol of a�atoxins in cotton in 
Pakistan

Agha Waqar Yunus1, W. Sirichokchatchawan2, A. Khaliq1, I. Begum1, W. Siriwong2, N. Siddique1, H. Khan1, H. Irshad1, 
A. Prasansuklab2 and K. Kallawicha2

1Animal Sciences Institute, National Agricultural Research Centre, Pakistan and
2College of Public Health Sciences, Chulalongkorn University, Thailand

aghawaqaryunus@yahoo.com

Cottonseed cake is the major protein source in dairy rations in Pakistan. The oilseed cake is commonly contaminated with 
a�atoxin producing Aspergillus �avus and has been linked with high a�atoxin residues in milk of the animals consuming it. The 
present study was carried out to characterise A. �avus from cotton �elds and to isolate atoxigenic strains for their potential use 
as biocontrol agents on cotton. Forty-�ve samples of cottonseed were collected from farms and ginners located in three cotton 
zones (Multan, Rahimyar Khan, and Nawabshah) of the country. The samples were inoculated on a clean-up agar for initial 
screening and isolation of A. �avus. The 212 isolates thus obtained were examined morphologically and subjected to qualita-
tive aspergillic acid and quantitative a�atoxin production tests. Around 98% of the isolates were found to be of Aspergillus spp. 
based on morphological characteristics, while 97% were positive for aspergillic acid production. To further con�rm these results, 

19TRX111z131   131 03-12-19   13:33



132 The World Mycotoxin Forum - WMFmeetsAsia - 13-15 January 2020, Bangkok

phylogenetic analysis was performed using Polymerase Chain Reaction and DNA sequencing. In this study, we identi�ed three 
A. �avus isolates that can be further studied for their potential use as biocontrol agents. 
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P35 - Morphological and transcriptomic analysis of the inhibitory e�ects of Lactobacillus 
plantarum on Aspergillus �avus growth and a�atoxin production
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A�airs/Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, China
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Lactobacillus plantarum, as a natural bio-preservative, has attracted a great deal of attention in recent years. In this study, 22 L. 
plantarum strains were tested against the a�atoxin-producing fungus, Aspergillus �avus; strain IAMU80070 showed the highest 
antifungal activity. At a concentration of 5×105 colony-forming units (CFU) per mL, it completely inhibited A. �avus growth 
and decreased a�atoxin production by 93%. Furthermore, ultrastructural examination showed that IAMU80070 destroyed the 
cellular structure of hyphae and spores. To explore the inhibitory e�ect of IAMU80070 on A. �avus at the transcriptional level, 
transcriptome data were obtained and subjected to Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes 
(KEGG) analyses. The a�atoxin biosynthetic process was the most signi�cantly downregulated functional category, while genes 
implicated in the synthesis and organisation of cell wall polysaccharides were upregulated. Quantitative real-time PCR results 
veri�ed the credibility and reliability of the RNA sequencing data. These results provided insight into the transcriptome of A. 
�avus in response to the antagonistic e�ects of L. plantarum IAMU80070.

P36 - Certi�ed reference materials and quality control materials: valuable tools for 
laboratory management

C. Maune1, J. Rodgers1, Julie Brunkhorst1, R. Malone1 and R. Niemeijer2

1Trilogy, USA and 
2R-Biopharm AG, Germany

julie@trilogylab.com

Quality management for ISO 17025 accredited facilities is an inherent part of daily operations. Utilising certi�ed reference 
materials (CRM) that have been produced by an ISO 17034 accredited reference material producer (RMP) in tandem with quality 
control materials (QCM) as a daily check system are cornerstones of a well-rounded quality system. Both CRMs and QCMs are 
crucial tools for equipment calibrations, method validations, analyst training, de�ning acceptance criteria, blind test samples, 
extraction e�ciency, method troubleshooting, and pro�ciency testing. Exploring new uses for these materials has the potential 
to further enhance an existing quality system. In the following, this poster will detail a few Trilogy recommendations for incor-
poration of CRMs and QCMs into a quality system to create a total quality framework that will ensure and validate con�dence in 
your analysts, results and methods. 
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P37 - The adsorption and desorption capabilities of an aluminum silicate analysis 
containing multiple mycotoxins

Julie Brunkhorst1, J. Bierbaum1, A. Pope1 and R. Niemeijer2
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2R-Biopharm AG, Germany
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Aluminum silicate are commonly used as additives in animal feeds to minimise the adsorption of mycotoxins by the animal. 
Typical analysis of these aluminum silicates check for single mycotoxins. An evaluation was conducted to determine if multiple 
mycotoxins could be analysed with results comparable to single analysis. A�atoxin B1, deoxynivalenol, fumonisin B1, ochratoxin 
A, T-2 toxin and zearalenone were prepared in bu�er solution and added to a recommended dosage of a previously analysed 
aluminum silicate. The bu�ered solutions were then analysed for adsorption and desorption using pH 3 for adsorption and 
pH 6.5 for desorption. Results proved that the analysis of multiple mycotoxins could be performed with comparable results to 
single analysis under the same conditions.

P38 - The e�ects of aluminum silicate adsorbents on the extraction e�ciency of 
mycotoxins in animal feeds

Julie Brunkhorst1, J. Bierbaum1, A. Pope1, R. Malone1 and R. Niemeijer2

1Trilogy, USA and
2R-Biopharm AG, Germany

julie@trilogylab.com

Aluminum silicates are commonly used as additives in animal feeds to minimise the absorption of mycotoxins by the animal. An 
evaluation was conducted to determine if the presence of commercially available aluminum silicates in animal feeds a�ects the 
analytical extraction e�ciency of mycotoxins. Naturally contaminated a�atoxin B1, zearalenone, fumonisin B1 and ochratoxin 
swine feeds with and without added adsorbents were analysed by HPLC using acetonitrile/water (84/16 or 50/50) and me-
thanol/water (70/30) extraction solvents. The results of this evaluation demonstrate that the presence of an aluminum silicate 
adsorbent does not a�ect the extraction e�ciency of ochratoxin, fumonisins or zearalenone from swine feed when using either 
of the extraction solutions listed above. There was a 58.8% decrease in the a�atoxin B1 extraction when an aluminum silicate 
was added at the supplier’s recommended dosage (2.5 g/t). An increasing dose of aluminum silicate added to the swine feed 
correlated to the decrease in a�atoxin B1 concentration. There was no loss of a�atoxin extraction e�ciency in swine feed contai-
ning aluminum silicates when acetonitrile/water (84/16) was used.

P39 - EU Reference Laboratory for mycotoxins and plant toxins in food and feed: 
uniform testing for safe food

Monique de Nijs, A. Veršilovskis, L. van Raamsdonk, T. de Rijk, P. Mulder and H. Mol
EU Reference Laboratory Mycotoxins & Plant Toxins, Wageningen Food Safety Research, The Netherlands

monique.denijs@wur.nl

Wageningen Food Safety Research hosts the European Union Reference Laboratory Mycotoxins & Plant Toxins in food and feed 
as of 1 March 2018. Tasks and activities of the EURL, as laid down in Regulation (EU) 2017/625, are to provide technical and 
scienti�c assistance on analysis to the National Reference Laboratories in the EU member states and to the European Commis-
sion. Legal limits on mycotoxins and plant toxins in food and feed in the EU are laid down in Regulation (EC) No 1881/2006, 
Directive 2002/32/EC and Recommendation 2006/576/EC and their amendments. EU regulation on mycotoxins focusses on 
a�atoxins, deoxynivalenol, zearalenone, ochratoxin A, fumonisins and ergots in food and feed and patulin in food. Current legal 
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limits refer to the inherent plant toxins erucic acid and tropane alkaloids in food, hydrocyanic acid in food and feed and free 
gossypol, theobromine, vinyl thiooxazolidone and volatile mustard oil in feed. Furthermore, the presence of seeds of several 
harmful botanicals are limited in feed. New or extended EU legislation is foreseen for the mycotoxins ergot alkaloids and for 
the plant toxins pyrrolizidine alkaloids and tropane alkaloids. The work programme of the EURL for Mycotoxins & Plant Toxins 
focusses on providing assistance to NRLs by organising pro�ciency tests (such as on deoxynivalenol and related compounds, 
pyrrolizidine alkaloids and ergot alkaloids), organising hands-on training and a yearly workshop. The EURL work furthermore 
focusses on method extension and development for (new) regulated compounds, such as for Alternaria toxins and citrinin in red 
yeast rice food supplements.
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P40 - EURL pro�ciency test for DON, acetyl-DONs, and DON-3G in cereals 

D. Pereboom, R. van Dam, T. de Rijk, H. Mol and Monique de Nijs
EU Reference Laboratory Mycotoxins & Plant Toxins, Wageningen Food Safety Research, The Netherlands

monique.denijs@wur.nl

Wageningen Food Safety Research is EU Reference Laboratory (EURL) for Mycotoxins & Plant toxins in food and feed. One task 
is to ensure comparability and reliability of national reference laboratories (NRLs) assigned by the EU member states. NRLs 
perform analyses to enforce legal limits and for risk assessment by national authorities and the European Food Safety Authority. 
One of the tools for this is to organise pro�ciency tests (PT). A PT was organised in 2018 for the quanti�cation of deoxynivalenol 
(DON), 3-acetyl-DON, 15-acetyl-DON, and DON-3-glucoside (DON-3G). Legal limits for DON are established in Regulation (EC) 
No 1881/2006 and Directive 2002/32/EC. In addition, monitoring of the acetyl-DONs and DON-3G is recommended by EFSA 
since they contribute to the overall exposure of DON. A group-TDI of 1 µg/kg bw per day for the sum of the four DON forms has 
been established, and a group-ARfD of 8 µg/kg bw per eating occasion. Two food/feed materials, wheat and maize, were prepa-
red, spiked with DON, 3-Ac-DON and 15-Ac-DON, and wheat also with DON-3G. Both materials were su�ciently homogeneous 
and stable during the course of the PT. 50 Laboratories from 29 countries participated (NRLs from all EU member states and Of-
�cial Laboratories). Laboratories analysed the samples using their routine methods (using LC-MS/MS, with or without clean-up 
(two-third) or LC-UV with IAC clean-up). The assigned values, derived from the consensus of the submitted results, ranged from 
35 to 750 µg/kg for the various mycotoxins. The pro�ciency of the participants was assessed through z-scores, calculated using 
the assigned value and a relative target standard deviation of 25%. All participants submitted results for DON and obtained 
satisfactory z-scores in almost all cases. Acetyl-DONs and DON-3G were covered by less than half and less than one third of the 
laboratories, respectively. The laboratories that reported results for these mycotoxins had adequate performance in ≥79%. Four 
false positives and two false negatives were reported, all related to 15-acetyl-DON. The quantitative performance of the partici-
pants was generally good, but extension of the scope is needed (and lower LOQs in some cases) to align with EFSA monitoring 
recommendations. In a relatively limited number of cases, a follow up is needed regarding questionable or unsatisfactory z-sco-
res and false positive/false negative results.
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P41 - Interlaboratory variability in quantitative determination of mycotoxins 
H. Mol, T. de Rijk, P. Mulder and Monique de Nijs
EU Reference Laboratory Mycotoxins & Plant Toxins, Wageningen Food Safety Research, The Netherlands

monique.denijs@wur.nl

Quantitative analysis of samples for mycotoxins by di�erent laboratories inevitably results in variation of results, even when 
analysing portions of the same very well homogenised sample, and even when using the same or equivalent methods of ana-
lysis. In the �eld of mycotoxins, it is still common to use the (modi�ed) Horwitz equation [1,2] to predict the achievable inter-
laboratory variability. In its modi�ed form [2] the predicted interlaboratory variability expressed as relative standard deviation 
(RSDR) is 22% for levels ≤120 µg/kg, and then decreases with increasing levels (e.g., 18% at 500 µg/kg and 11% at 10,000 µg/kg). 
In part, performance criteria embedded in EU legislation for mycotoxin analysis [3] have been based on the Horwitz approach. 
In this work, the actual interlaboratory variability of quantitative determination of mycotoxins was investigated. This was done 
using the robust standard deviations as observed in pro�ciency tests (PTs) organised between 2013 and 2018. For this, PTs from 
the European Union Reference Laboratory for mycotoxins and from FAPAS were used. Since PT data were used, analysis me-
thods used for analysis varied and included both LC-MS/MS based methods as well as classical LC-UV-based methods, re�ec-
ting current routine practices. The data set contained more than 750 PT RSDR-values from a wide variety of mycotoxin/matrix/
level combinations. Mycotoxins were mostly the regulated ones, matrices varied from wheat to black pepper and milk, and 
levels from 0.03 to 10,000 µg/kg. An assessment was made to reveal any dependencies of the RSDR on the concentration, the 
mycotoxin, or the matrix. In contrast to the Horwitz prediction, no relationship of the RSDR with concentration was observed. 
In addition, there was also hardly an e�ect of the mycotoxin or the matrix. The median RSDR was 22%, the 75th percentile 26%. 
Apparently, when suitable validated methods are used, and laboratories are experienced, similar method performance can be 
obtained irrespective the mycotoxin, matrix or concentration. Based on this outcome, it would make sense to set a �xed generic 
method performance criterion for the RSDR of 25%, rather than the mycotoxins/concentration dependent RSDR’s from current 
legislation. In line with this, for evaluation of PT results, the use of a �xed �t-for-purpose target standard deviation for pro�cien-
cy assessment of 25% is proposed instead of the Horwitz-based values. 
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P42 - A consolidated method for the analysis of a�atoxins in animal feed, cocoa and 
peanuts using immunoa�nity clean-up in conjunction with HPLC-FLD

Carol Donnelly
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Contamination of milk and dairy products with a�atoxins M1 and M2 are of major concern for human and animal health. They 
are derived from metabolic processes within the animal when feed contaminated with the a�atoxins B1 and B2 is fed to the 
milk-producing livestock. A�atoxins are very robust compounds and will withstand normal processing conditions commonly 
used in processing milk and dairy products, such as pasteurisation. Monitoring and control of milk and dairy products, such 
as cheese, yogurt and infant milk powder, is essential in order to protect public health. Analytical methods for the control of 
a�atoxins in food stu�s employ the use of immunoa�nity columns with antibodies raised to the toxins of interest. This provides 
speci�city in the analytical method when used in conjunction with HPLC-FLD for detection and quantitation. The o�cial Chi-
nese method GB 5009.24-2016 for the analysis of the a�atoxin M family in milk and dairy products states criteria for the perfor-
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mance of the immunoa�nity clean-up columns, including binding capacity of a�atoxin M1 and cross-reactivity for a�atoxin M2. 
This poster demonstrates how A�arhone® Wide immunoa�nity columns meets the requirements of this method.

P43 - Analysis of 11 legislated mycotoxins in animal feed samples using a multi-analyte 
immunoa�nity column clean-up

Carol Donnelly
R-Biopharm Rhône, UK

carol@r-biopharmrhone.com

Animal feed matrices tend to be complex in their formulation and present challenges in the extraction, isolation and analysis 
of mycotoxins. The maximum levels permitted in animal feed for each mycotoxin varies according to the type of animal (e.g., 
bovine, porcine), its age (e.g.. calves, lambs) and its intended place in the food chain (e.g. beef cattle, dairy cows). Therefore, an 
analytical method needs to be �exible across a range of required control levels. Detection and quantitation of mycotoxins by 
LC-MS/MS is an increasingly popular technique as it allows several analytes with diverse physical-chemistry properties to be 
measured in a single injection. While LC-MS/MS as a technique provides increased speci�city for each analyte, methods may 
be subject to signal suppression or enhancement due to the presence of sample matrix in the ion source if the sample extrac-
tion and clean-up procedure is insu�cient. Methods based on simple dilute and shoot extractions, QuEChERS and solid phase 
extraction columns (SPE) have been reported, however, these may give rise to signal suppression of the analytes as the sample 
matrix remains in the �nal solution for injection, leading to a loss of method sensitivity. Complete matrix removal is desirable 
and this is achieved using immunoa�nity clean-up columns. The 11+ Myco MS-Prep® column consists of antibodies raised to 
the analytes of interest ensuring excellent recovery of multiple mycotoxins and complete matrix removal in a single extraction 
of the sample. Matrix e�ects (signal suppression/enhancement) are determined by comparing the response of the mycotoxins 
spiked onto the ‘blank’ sample matrix taken through the analytical method, with the equivalent levels spiked onto a solvent-ba-
sed equivalent. Di�erences of less than 10% indicate that matrix e�ects are not present, and that correction with matrix-mat-
ched calibration standards or stable isotope labelled internal standards is not required. Thus, a single sample extraction, with 
clean-up using a multi-analyte immunoa�nity column allows for the use of external solvent-based calibration standards and 
ensures the accuracy and sensitivity of the analytical method.

P44 - Analysis of a�atoxins M1 and M2 in milk and dairy products following the Chinese 
GB o�cial methods

Carol Donnelly
R-Biopharm Rhône, UK
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A�atoxins are the most prevalent of the mycotoxins, contaminating a range of di�erent commodities including cereals, dried 
fruit, nuts and cocoa beans. Acute exposure to high levels of a�atoxins may cause a�atoxicosis and long-term exposure may 
lead to liver cancer. Both the human population and animals are susceptible to the adverse health e�ects of a�atoxins. Dairy 
animals exposed to a�atoxins may metabolise a�atoxin B1 and B2 and convert to a�atoxin M1 and M2. Therefore, it is prudent 
to control for a�atoxin contamination in food and feed commodities, to ensure that they are safe to enter the food chain. The 
analytical method presented here demonstrates a consolidated method using acetonitrile extraction for the analysis of a wide 
range of commodities. This reduces the number of di�erent reagents and consumables required within the lab, making analysis 
of multiple sample types more straightforward and e�cient. The method uses an immunoa�nity clean-up column (A�arhone® 
Wide) in conjunction with HPLC-FLD.  This ensures complete removal of the sample matrix, and isolation and concentration of 
the a�atoxins to provide excellent method sensitivity, speci�city, accuracy and precision.
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P45 - Master curve calibrated assays for cost-e�ective, reliable and consistent analysis of 
mycotoxins: a ‘B Zero’ review
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The cost of quality assurance is a primary issue for food and feed industries. For a proper risk management, one must take into 
account which of the contaminants can realistically occur in the materials used for production, and search for reasonable, �exi-
ble, clever, and inexpensive solutions leading to reliable and robust analysis. Is that possible to obtain high quality results with 
limited investments? B Zero is a product line of cost-e�ective microplate enzyme immunoassays where calibrators have been 
removed. This means that, for each analytical session, the analyst is required to run only one single well for each sample and one 
single well for a ‘blank’ solution, also known as ‘zero standard’. Since the kit does not require more than one well to complete 
the standard curve, therefore leading to a consistent savings of wells, and cutting the cost of each single sample. The e�ect is 
dramatically important for those companies dealing with a few samples per session. Is this line of ELISA test kits reliable? Our 
results show that it is reliable. The removal of the calibrators does not a�ect the quality of results. Quantitative data are obtained 
by means of a stable, batch-related virtual master curve that is provided in the certi�cate of analysis in each kit. The interpolati-
on of the relative signal of each sample in the master curve leads to the concentration of the material, with no relevant di�e-
rences to common ELISAs where the calibration curve is run in each session. Thanks to reagent robustness, the ‘zero standard’ 
is su�cient to standardise the results under controlled but variable laboratory conditions, guaranteeing reliable results. The 
quality of the analysis is indeed improved also by the simpli�cation of the assay procedure, the lack of standard manipulation, 
mismatch, contamination or evaporation. B Zero is a comprehensive line of kits for the quantitative detection of a�atoxin B1, 
a�atoxin M1, deoxynivalenol, fumonisins, ochratoxin, T-2 toxin, and zearalenone in many matrices. In the present work, a review 
of performances is shown. 

P46 - Robust detection of a�atoxin M1 in raw bovine milk without performing any 
defatting procedure through a sensitive, accurate and precise enzyme immunoassay

E. Bianco1, F. Bravin1, Daniel Tan2 and F. Diana1

1Euro�ns Tecna, Italy and
2Euro�ns Technologies Singapore Pte. Ltd., Singapore

danieltan@euro�ns.com 

A�atoxin M1 is a hydroxylated metabolite of a�atoxin B1, and it is secreted in milk of mammals fed with a�atoxin B1 contami-
nated materials. It is a substance that is potentially hepatocarcinogenic. The European Commission has set the maximum level 
of a�atoxin M1 in milk at 0.05 µg/kg, while the Codex and the U.S. FDA have set the maximum level at 0.5 µg/kg. The screening 
of such compound in bovine milk through ELISA test kits is e�cient and widespread, thanks to the �exibility of microplate 
immunoassays in terms of analytical volume, the ease of use, the short time-to-result and good quality of results. Traditionally, 
milk samples are supposed to be defatted via centrifugation prior to analysis: this operation becomes expensive and time-con-
suming, causing the analytical throughput to be consistently low. This is especially evident when testing volume is high, and 
limited throughput in the centrifuge process. I’screen AFLA M1 milk is an ELISA test kit available on the market since 2004. It 
is compliant with ISO 14675:2003 (IDF 186:2003). The sensitivity of the assay is 5 µg/kg, which is 10 times more sensitive than 
the EU limit. In this kit, raw bovine milk materials can be pre-treated with the traditional centrifugation step, or directly added 
into the ELISA wells, bypassing any defatting steps. In this study, the veri�cation of performances on raw bovine milk samples 
containing native natural content of fat is presented. Achieving consistent and reliable results without the defatting procedure 
lead to an important improvement of the product, since no sample preparation is required, time-to-result is shortened and the 
overall cost per sample is reduced. 
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P47 - Comparison of the performances of the novel H2DON ELISA kit to another 
commercially available kit for deoxynivalenol detection
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H2DON is a novel 20 minutes enzyme immunoassay for the quantitative detection of deoxynivalenol in cereals and feed. The 
measuring range is 0.2 - 8 ppm, and the upper limit can be extended up to 48 ppm when analysing highly contaminated mate-
rials by sample extract dilution. The kit has been validated for speci�city and sensitivity and accessed for assay bias and preci-
sion in many matrices: (i) maize, (ii) wheat, (iii) durum wheat, (iv) barley, (v) swine feed, (vi) whole oat, (vii) maize gluten meal 
and (viii) brown rice. All the materials were extracted using water and Sodium chloride in a very simple and fast sample prepa-
ration step. The performances of the novel H2DON for maize and wheat were then compared to those of another commercially 
available kit, having a shorter assay time. The assays were arranged using the same samples in parallel on the two brands of kits. 
Samples were treated according to the kit-speci�c instructions and then run in the assays by the same technician. The initial 
disadvantage in terms of time-to-result of H2DON turned to become an advantage, driven by a better reproducibility for both 
the calibration curves and the samples. Furthermore, H2DON showed higher speci�city and sensitivity, more stable results and 
wider measuring range. H2DON has hence turned to be a very reliable, accurate, and precise screening tool for the quantitative 
analysis of deoxynivalenol across various matrices. 

P48 - Lateral �ow-based method – �t for screening feed ingredients for a�atoxin?

Ellen van ‘t Veer-Luiten and R. Raditya
MasterLab, Trouw Nutrition, The Netherlands

ellen.vant.veer@trouwnutrition.com

Lateral �ow mycotoxin testing is increasingly used in the quality control of raw materials and feed. Like every test method, 
lateral �ow tests can generate false-negative or false-positive results. The rate of the false-negative and false-positive results 
determines whether the use of the test is cost-e�ective. To determine the rate of false-negative and false-positive results the 
European Union has set down speci�c performance requirements for quantitative screening tests like the lateral �ow method. 
In our study, we have validated Mycomaster, a lateral �ow-based method, for testing a�atoxins in animal and feed ingredients 
following the protocol described in EU regulation 519/2014. The performance of the test was evaluated using natural contami-
nated maize at screening target concentrations (STC) close to EU maximum permitted levels in feed materials. Twenty mai-
ze-samples were tested on �ve di�erent days. The cut-o� value was determined and additionally the percentage false-negative 
and false-positive results. Additionally, we tested the robustness of the test by setting up a ring test based on ISO / IEC 17043. 
For this ring test, natural a�atoxin contaminated maize samples were sent out to 28 participants in Europe, Asia and America. 
Eight participants were using Mycomaster. The performance of the participating laboratories was evaluated comparing the ob-
tained analysis results with the assigned value and the performance criteria for con�rmatory methods described in EU-regulati-
on 519/2014. All participants using Mycomaster were generating results within acceptable range, as they met the performance 
criteria for a�atoxins. The average a�atoxin concentration was 19 µg/kg, with a standard deviation of 4 µg/kg.
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P49 - ASEAN pro�ciency testing programme for mycotoxin analysis in foodstu�s
Lim Hui Yi, G. Chung, J. Chua, A. Li and S.H. Chan
National Centre for Food Science, Singapore Food Agency, Singapore
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The ASEAN Food Reference Laboratory (AFRL) for Mycotoxins (Singapore) has been organising annual pro�ciency tests for 
the ASEAN member states since 2010. This is in ful�lment of one of the key responsibilities of an AFRL in providing support to 
strengthen the competency of national food testing labs with mycotoxin analysis capabilities. Mycotoxins are found as natural 
contaminants in several commodities, such as cereal grains, nuts, oilseeds and spices in which some of the leading producers 
are from the ASEAN countries. Besides posing major risk for human and animal health, the occurrence of mycotoxins can lead to 
the loss of agricultural yield and adverse e�ects on international trade of food commodities [1]. Therefore, e�ective food control 
and food safety monitoring systems are essential to protect the health of consumers. The ASEAN Pro�ciency Testing Program-
me aims to assure the ASEAN member countries of the competency demonstrated by their respective national food testing 
laboratories for mycotoxin analysis in foodstu�s. The exchange of knowledge and expertise is also facilitated by the AFRL on 
technical issues encountered from the pro�ciency test. This work will present an assessment of the overall capability for myco-
toxin analysis in the ASEAN region.
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