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THE RME CONFERENCE SERIES
CONFERENCE HISTORY
In 2004, the RME conference series started as ‘Rapid Methods Europe’ focusing on the developments
in the shift from slower, traditional measurements to more rapid methods for microbial and chemical
analysis of food, feed and water analysis ensuring safety and quality. During the years it has
strengthened its position as an important meeting point for academia and industry and as a platform to
further disseminate advanced research towards practical applications.
The term ‘rapid’ is used variously in discussions of rapid methodology and instrumentation. It should be
noted that ‘rapid’ is not a goal in itself. In addition to increased speed, rapid methods must also take
account of other criteria such as sampling and sample preparation, multitarget screening, lower
detection limits, accuracy and sensitivity, data analysis, total costs proportionate to the benefits, etc.,
eventually leading to methods best suited for use.

RME2016
RME2016 is the 11th conference in the Rapid Methods Europe series dedicated to innovations and
breakthroughs in microbiological and chemical analysis of food, feed and water. This 11th edition will
also include new developments in the animal and human diagnostics field. The conference is aimed at
a wide range of scientists and technologists wishing to gain insight into to innovations and breakthroughs
in microbiological and chemical analysis. Attending the conference is an invaluable opportunity for
laboratory managers and technicians, food safety and quality assurance/quality control managers,
technical managers, industrial and water treatment operators, public administrators, and others
interested in rapid detection of microbial and chemical contaminants.
RME2016 – ADVISORY COMMITTEE
Dr. Aart van Amerongen
Dr. Daniel Barug
Dr. Helen Bridle
Prof.dr. Sarah De Saeger
Hans Dijk
Bram van der Gaag
Dr. Gerrit Keizer
Dr. Esther Kok
Dr. Kitty Maassen
Prof.dr. Richard O’Kennedy
Prof.dr. Arben Merkoçi
Dr. Bert Popping
Dr. Michele Suman
Prof.dr. Ibtisam E. Tothill
Prof.dr. Mieke Uyttendaele
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RAPID VIEW
MONDAY 7 NOVEMBER 2016
Opening of RME2016

09:00
09:15 – 09:45

Keynote lecture

09:45 – 12:45

Plenary meeting
Rapid analytical and diagnostic methods – what’s up?

12:45 – 13:45

Lunch break & poster viewing

13:45 – 15:45

Plenary meeting
Rapid analytical and diagnostic methods – what further?

15:45– 16:15

Networking break & poster viewing

16:15 – 17:00

Lightning talks
Short presentations by exhibitors

17:00 – 18:00

Workshops – Round I

18:00 – 19:00

Poster viewing & drinks

Instrument
&
manufacturers
exhibition

TUESDAY 8 NOVEMBER 2016
08:30 – 12:45

Parallel session 1
Food quality, authenticity and
fraud – rapid and cost-effective
approaches

Parallel session 2
Pathogenic and spoilage
bacteria – rapid detection and
identification
Parallel session 3
Water quality – concentration
versus deviation management

12:45 – 14:00

Lunch break & poster viewing
Workshops – Round II

14:00 – 18:00

Parallel session 4
Rapid methods for the detection
of microorganisms in drinking
water and water used for
food preparation

Parallel session 5
Rapid methods for animal and
human diagnostics

17:15 – 18:00

Vendor demonstrations
Aquavalens project

Parallel session 6
Special presentations –
various topics

18:30 – 21:45

Instrument
&
manufacturers
exhibition

Canal tour & conference dinner (reservations only)

WEDNESDAY 9 NOVEMBER 2016
08:30 – 13:15

Plenary meeting
Rapid methods and platforms for food & feed analysis

13:15
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Closing of RME2016
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CONFERENCE PROGRAMME
MONDAY 7 NOVEMBER 2016
09:00

Opening of RME2016
Dr. Aart van Amerongen, BioSensing & Diagnostics, Wageningen University & Research, the
Netherlands

09:15

Keynote lecture
Putting your finger on the problem: rapid and non-invasive drug testing from a single
fingerprint
Dr. Melanie Bailey, Department of Chemistry, University of Surrey, UK and Dr. Marcel de Puit,
Netherlands Forensic Institute and Delft University of Technology, the Netherlands

Plenary meeting: Rapid analytical and diagnostic methods – what’s up?
Chair: Dr. Aart van Amerongen, BioSensing & Diagnostics, Wageningen University & Research, the
Netherlands
09:45

Paper-based nanobiosensors: simple biosensing platforms compatible with smart phones
Prof.dr. Arben Merkoçi, ICREA, Catalan Institute of Nanoscience and Nanotechnology, BIST,
Spain

10:10

Innovations in DNA approaches
Dr. Esther Kok, RIKILT Wageningen University & Research, the Netherlands

10:35

What’s in my food? The use of next generation sequencing for food authenticity and safety
Dr. Rachel Glover, Fera Science Ltd., UK

11:00

Networking break

11:30

Semiconductor sequencing – how an easy and fast workflow can make a difference to
environmental and industrial research
Sylvie Van Loon, Thermo Fisher Scientific, Belgium

11:55

Metagenomic approaches to better understand microbial ecology and interaction in food
fermentations
Prof.dr. Luca Cocolin, Department of Agricultural, Forest and Food Science, University of
Turin, Italy

12:20

Metagenomic ventures into outer sequence space
Dr. Bas E. Dutilh, Theoretical Biology and Bioinformatics, Utrecht University, the Netherlands

12:45

Lunch break
Exhibition & poster viewing
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MONDAY 7 NOVEMBER 2016
Plenary meeting: Rapid analytical and diagnostic methods – what further?
Chair: Prof.dr. Sarah De Saeger, Department of Bioanalysis, Ghent University, Belgium
13:45

Molecularly imprinted polymers: plastic antibody mimics for assays and sensors in food
analysis
Prof.dr. Karsten Haupt, Institute of Enzyme and Cell Engineering, Compiègne University of
Technology, France

14:05

Nucleic acid-based sensors for food safety and quality control
Dr. María Jesús Lobo Castañón, Department of Physical and Analytical Chemistry, University
of Oviedo, Spain

14:25

A fibre optic platform for use in sensing chemical and microbiological water contamination
Dr. Matthew Partridge, Centre for Engineering Photonics, Cranfield University, UK

14:45

Towards harmonisation of performance criteria for mycotoxin screening methods; the EU
perspective
Dr. Veronica M.T. Lattanzio, Institute of Sciences of Food Production (ISPA-CNR), Italy

15:05

A decision support system for unauthorised GMOs
Prof. dr. Marko Bohanec, Jožef Stefan Institute, Slovenia

15:25

The need to test weed: legalisation and safety testing of Cannabis in North America
Dr. Marcia Armstrong, QIAGEN Inc., USA

15:45

Networking break
Exhibition & poster viewing

16:15

Lightning talks
Short presentations by exhibitors to inspire the audience to visit their booths
 Overcoming the challenges of allergen testing in food using LC-MS/MS
Dr. Ashley Sage, SCIEX, UK
 Bio-Rad‘s real-time innovation for food safety
Gerrit Dijkstra, Bio-Rad Laboratories, the Netherlands
 A step forward towards full microbiology lab automation
Pieter Heyvaert, bioMérieux, Belgium
 Certified reference material in microbiology
Jvo Siegrist, Sigma-Aldrich Chemie, a subsidiary of Merck, Switzerland
 FastPrep-24 5G System: an ultra-high performance sample preparation method for the
reliable detection of pathogens in food and feed samples
Dr. Christian Kopp, MP Biomedicals, Germany
 Rapid detection of Legionella pneumophila
Dr. Hans-Anton Keserue, rqmicro AG, Switzerland
 Flexible multi-analytical screening of mycotoxins in animal feed samples with Evidence
biochip arrays
Dr. Liberty Sibanda, Randox Food Diagnostics, UK

17:00

Workshops – Round I (for details, see pages 11-12)

18:00 – 19:00
Poster viewing & drinks

RME2016
7-9 November, the Netherlands

5

TUESDAY 8 NOVEMBER 2016
Parallel session 1: Food quality, authenticity and fraud – rapid and cost-effective approaches
Food adulteration and contamination events occur with alarming regularity. The food industry is
seeking rapid and user-friendly methods to detect food fraud and contamination. In this session, a
variety of rapid technologies for application in various matrices will be presented.
Chairs: Dr. Michele Suman, Barilla, Italy
Dr. Bert Popping, Mérieux NutriSciences, France
08:30

Isothermal recombinase polymerase amplification for rapid detection of undeclared food
ingredients
Dr. Miguel A. Pardo, Food Research Unit, AZTI-Tecnalia, Spain

08:50

Authentication of spices and herbs using spectroscopic fingerprinting techniques
Dr. Bettina Horn, Department Safety in the Food Chain, Federal Institute for Risk Assessment,
Germany

09:10

ATR‐FTIR spectroscopy applied to the characterisation of PDO wine vinegars
Dr. Diego Luis García González, Instituto de la Grasa, CSIC, Spain

09:30

Developing rapid analysis methods in the spirits drink sector
Peter Cockburn, The Scotch Whisky Research Institute, UK

09:50

Differences in thermal characteristics of edible oils using fast differential scanning calorimetry
Isis van Wetten, M.Sc., Xensor Integration, the Netherlands

10:10

Batting food fraud by NMR quantitative ingredient profiling
Prof.dr. Stephan Schwarzinger, Research Center for Bio-Macromolecules and Department of
Biopolymers, University of Bayreuth, Germany

10:30

Networking break & exhibition

11:00

Authenticity is not a cheesy topic
Dr. Bert Popping, Mérieux NutriSciences Corporation, France

11:20

Rapid evaporative ionisation mass spectrometry – an emerging disruptive technology for the
food testing industry?
Dr. Sara Stead, Waters Corporation, UK

11:40

MALDI-TOF MS: a tool against meat fraud
Annegret Männig, Chemisches und Veterinäruntersuchungsamt Stuttgart, Germany

12:00

A microsatellite fingerprint method for the identification of tobacco varieties
Dr. Rafael Fernandez-Carazo, JRC Directorate F – Health, Consumers and Reference
Materials, Belgium

12:20

DNA metabarcoding for endangered species identification
Dr. Martijn Staats, RIKILT Wageningen University & Research, the Netherlands

12:45

Lunch break
Exhibition & poster viewing
Workshops – Round II (for details, see pages 11-12)
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TUESDAY 8 NOVEMBER 2016
Parallel session 2: Pathogenic and spoilage bacteria – rapid detection and identification
This session provides an insight into selected areas of advanced detection of pathogenic and spoilage
bacteria in food and feed.
Chair: Prof.dr. Mieke Van Uyttendaele, Department of Food Safety and Food Quality, Ghent
University, Belgium
08:30

DNA extraction from food matrices omitting pre-enrichment
Dr. Bjørn Spilsberg, Department of Virology, Norwegian Veterinary Institute, Norway

08:50

Applicability and future challenges of fluorescence in situ hybridisation to detect bacterial
pathogens in food
Dr. Alexander Rohde, Department of Biological Safety, Federal Institute for Risk Assessment,
Germany

09:10

Real-time affinity sensors for the detection of Campylobacter jejuni in food samples
Prof.dr. Ibtisam Tothill, Biotechnology Centre, Cranfield University, UK

09:30

MALDI-TOF MS identification of spoilage and foodborne bacteria
Dr. Sabina Purkrtová, Department of Biochemistry and Microbiology, University of Chemistry
and Technology, Czech Republic

09:50

Improved detection of EHEC/STEC strains in water and in food-related samples
Prof. dr. Ulrich Dobrindt, Institute of Hygiene, University of Münster, Germany

10:10

Intelligent food packaging – emerging technologies
Dr. Mike Vanderroost, Department of Food Safety and Food Quality, Ghent University, Belgium

10:30

Networking break

Parallel session 3: Water quality – concentration versus deviation management
Online water quality monitoring will be more and more based on deviation instead of concentration
measurements. A couple of technological and legislative developments supporting this alteration will
be presented and discussed. These and comparable developments will be the building blocks of future
water quality monitoring strategies.
Chair: Bram van der Gaag, consultant, the Netherlands
11:00

Chair’s introduction

11:05

EIP-Water Action Group ‘Real Time Water Quality Monitoring’: revision of water-related
European Directives
Bram van der Gaag, consultant, the Netherlands

11:25

The online water quality sensors and monitors compendium: from database to community
platform
Dr. Leo Carswell, WRc, UK

11:45

A novel, optical, on-line bacteria sensor for monitoring drinking water quality
Dr. Bo Højris, Grundfos, Denmark

12:05

Real-time surface water quality monitoring: hyperspectral monitoring with the EcoWatch
Hans Wouters, M.Sc., BlueLeg Monitor, the Netherlands

12:25

Validation of monitoring technologies through the European Environmental Technology
Verification programme
Dr. Corina Carpentier, Benten Water Solutions, the Netherlands

12:45

Lunch break
Exhibition & poster viewing
Workshops – Round II (for details, see pages 11-12)
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TUESDAY 8 NOVEMBER 2016
Parallel session 4: Rapid methods for the detection of microorganisms in drinking water and
water used for food preparation
The Aquavalens consortium is developing sustainable technologies to enable water system managers
whether in large or small water systems or within food growers or manufacturers to better control the
safety of their water supplies.
How can 9 million euros worth of potable water research help you?
Visit http://aquavalens.org and complete the survey for either
the sector Large Water or Food Production.
Chair: Dr. Helen Bridle, Heriot-Watt University, UK
14:00

New microbiology testing methods for the water industry – a brief introduction to the EU
project Aquavalens
Prof.dr. Paul Hunter, Norwich Medical School, University of East Anglia, UK

14:05

Sample processing to maximise recovery rates
Anna Charlotte Schultz, Division of Food Microbiology, National Food Institute (DTU Food),
Denmark

14:25

Molecular quantification of waterborne pathogens: from real-time PCR to NGS-based
methodologies
Prof.dr. Manfred Höfle, Department of Vaccinology and Applied Microbiology, Helmholtz
Centre for Infection Research, Germany

14:45

Development of source tracking approaches
Prof.dr. Dr. Anicet R. Blanch, Department of Microbiology, University of Barcelona, Spain

15:05

From research to qPCR kit development and validation
Dr. Antonio Martínez-Murcia, Genetic PCR Solutions and University Miguel Hernández, Spain

15:25

Online monitoring of enzyme activity of microorganisms as quality tool for food and water
analysis
Joep Appels, microLAN, the Netherlands

15:45

Automated sampling and/or detection systems for safe drinking water
Prof.dr. Marc Desmulliez, School of Engineering and Physical Sciences, Heriot-Watt
University, UK

16:05

Networking break

16:30

Panel discussion – How to take forward the technology

17:00 – 18:00
Aquavalens vendor demonstrations
18:30 -21:45
Canal tour & conference dinner (reservations only)
For details, see page 13
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TUESDAY 8 NOVEMBER 2016
Parallel session 5: Rapid methods for animal and human diagnostics
Rapid methods for animal and human diagnostics are being developed parallel to those for food &
feed safety and water quality. We must observe what others do and learn from each other, taking and
adapting from each other what suits best.
Chairs: Dr. Gerrit Keizer, Thermo Fisher Scientific, the Netherlands
14:00

Species specific recognition of bacterial pathogens using targeted antibody design
Dr. Chris Johnson, Institute of Cellular Medicine, Medical School, Newcastle University, UK

14:20

Lab-on-chip devices for diagnosis of animal health-related bacterial infections
Dr. Verónica Romão, Magnomics, Portugal

14:40

The application of resonant coil technology for food safety
Prof.dr. Richard Luxton, Institute of Bio-Sensing Technology, University of the West of
England, UK

15:00

Multi-serology via microarray
Dr. Sylvia Pingen, Institute of Food Quality and Food Safety, University of Veterinary Medicine
Hannover, Germany

15:20

Acoustic force spectroscopy: molecular sensing with sound
Prof.dr. Gijs Wuite, Department of Physics and Astronomy, VU University Amsterdam, the
Netherlands

15:40

Amplification-free electrochemical biosensor platform for rapid antimicrobial resistance testing
at point-of-care
Dr. Holger Schulze, Division of Infection and Pathway Medicine, Edinburgh Medical School,
The University of Edinburgh, UK

16:00

Networking break & exhibition

16:30

A rapid procedure of PCR and a microarray lateral flow test for detection of antibiotic
resistance genes
Dr. Aart van Amerongen, BioSensing & Diagnostics, Wageningen University & Research, the
Netherlands

16:50

Crossing ‘borders’: diagnostics in food allergies and food allergens testing
Dr. Ronald Niemeijer, R-Biopharm AG, Germany

Parallel session 6: Special presentations – various topics
Chair: Dr. Kitty Maassen, National Institute for Public Health and the Environment, the Netherlands
Recently launched project:
17:10 METROFOOD-RI: a new research infrastructure to improve measurement reliability and
promote scientific cooperation and data sharing
Dr. Claudia Zoani, Casaccia Research Centre, ENEA, Italy
Speed presentations:
17:30 Short presentations (6 minutes) by selected poster presenters to provide an overview of their
research.
18:30 -21:45
Canal tour & conference dinner (reservations only)
For details, see page 13
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WEDNESDAY 9 NOVEMBER 2016
Plenary meeting: Rapid methods and platforms for food & feed analysis
Advanced technologies provide many opportunities for improved detection of contaminants in food
and feed. What’s going on?
Chairs: Dr. Bert Popping, Mérieux NutriSciences, France
Prof.dr. Arben Merkoçi, ICREA, Catalan Institute of Nanoscience and Nanotechnology, BIST,
Spain
08:30

Multiplex droplet digital PCR for quantification of EU-authorised GMOs
Alexandra Bogožalec Košir, M.Sc., Department of Biotechnology and Systems Biology,
National Institute of Biology, Slovenia

08:50

Innovative approaches to identify unauthorised GMOs in food products
Alfred Arulandhu, M.Sc., RIKILT Wageningen University & Research, the Netherlands

09:10

Performance comparison of three digital PCR platforms in DNA quantification
Dr. Litao Yang, School of Life Science and Biotechnology, Shanghai Jiaotong University,
China

09:30

The SYMPHONY project: integrated systems for aflatoxin detection in milk
Henk Leeuwis, M.Sc., LioniX BV, the Netherlands

09:50

Comparison of CG and the innovative QDs as label for multiplex screening for the detection of
four mycotoxins
Astrid Foubert, Department of Bioanalysis, Ghent University, Belgium

10:10

Exploiting quantum dots for sensitive and straightforward detection in immunochromatograpic
strip tests
Prof.dr. Laura Anfossi, Department of Chemistry, University of Turin, Italy

10:30

Networking break & exhibition

11:00

Nanobodies-based immunoassays and biosensors for small molecules
Dr. Zhen-Lin Xu, College of Food Science, South China Agricultural University, China

11:20

Sensor development for milk allergens detection
Dr. Roberta D’Aurelio, Biomedical Diagnostics Group, Cranfield University, UK

11:40

Reflective phantom interface: real-time, multiparameter biosensing in complex media
Prof. Marco Buscaglia, ProXentia and Department of Medical Biotechnology and Translational
Medicine, University of Milan, Italy

12:00

The ongoing development of single cell MALDI-TOF, new horizons
Gerold de Valk, M.Sc., BiosparQ, the Netherlands

12:20

Towards nucleic acid extraction and purification on a centrifugal lab-on-a-disc platform
Dr. David Kinahan, School of Physical Sciences, Dublin City University, Ireland

12:40

Future developments of single molecule sequencing
Dr. Grégory Schneider, Supramolecular & Biomaterials Chemistry, Leiden Institute of
Chemistry, the Netherlands

13:00

Chairs’ summary & closing remarks

13:15

Closing of RME2016
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WORKSHOP PROGRAMME
QIAGEN:
Monday 7 November, 17:00 – 18:00
MEAT ID(EA)S – INSIGHTS INTO ROUTINE MEAT ID TESTING
Sponsored by QIAGEN
Presented by Dr. Marcia Armstrong, QIAGEN Inc., USA and Dr. Wolfgang Hauser, ifp Institut für
Produktqualität, Germany
Three years after the horsemeat scandal the reliable identification and quantification of different meat
types in food samples is still a diagnostic challenge for food safety testing laboratories. The broad variety
of meat products and their grade of processing causes issues around standardisation and accuracy of
testing methods. PCR has been selected as a method of choice for this application. In this workshop,
we would like to discuss from a user perspective the use and usefulness of real time PCR based meat
ID testing in a routine testing environment.
Tuesday 8 November 2016, 12:45 – 13:45
SEROLOGICAL AND MOLECULAR METHODS AND THEIR APPLICATION IN VETERINARY
DIAGNOSTICS AND HUMAN MEDICINE
Sponsored by QIAGEN
Presented by Sebastien Lopez, QIAGEN, France
QIAGEN offers a wide range of diagnostic solutions for molecular biological and serological testing in
human and veterinary medicine. By supporting the reliable identification of poultry and livestock
diseases, QIAGEN’s products for veterinary diagnostics and disease investigation help protect human
and animal health as well as the environment and the food chain. The workshop will address selected
practical examples in order to provide a brief insight into current methods and procedures as well as
new possibilities in serological and molecular diagnostics. Attention will also be paid to the acceptance
of new, innovative techniques.

SCIENION and Biosensing & Diagnostics, Wageningen University & Research:
Monday 7 November, 17:00 – 18:00 & Tuesday 8 November, 12:45 – 13:45
MULTI-ANALYTE TEST DEVELOPMENT AND COMMERCIAL PRODUCTION
Sponsored by SCIENION and Biosensing & Diagnostics (BSD), Wageningen University & Research
Presented by Hans Dijk, SCIENION, Germany, and Dr. Aart van Amerongen and Marjo Koets, BSD,
Wageningen University & Research, the Netherlands
SCIENION is a leading supplier of quality instrumentation and services for low volume liquid handling.
The group BioSensing & Diagnostics (BSD) from Wageningen University & Research develops rapid,
simple and/or microarray (immuno)assay formats. The workshop will give an overview of the current
innovation in diagnostic testing, encompassing new, multi-analyte technologies and approaches to
diagnostics with a focus on the actual test production. The workshop will cover basic test concepts in
molecular diagnostics, assay design, validation, standards and QC, and an update on various assay
formats and equipment (how to choose the right arrayer in your situation). SCIENION and BSD will
share their vision on the future of rapid test diagnostics such as in microarraying, multi-analyte testing,
automation and quantitative data analysis. There will be an opportunity to explore innovative solutions
to current test manufacturing, ranging from lateral flow based test-strips to multi-analyte and miniaturised
ELISA formats. The workshop objective is to discuss the practical implementation of multi-analyte tests
RME2016
7-9 November, the Netherlands
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and the evaluation of field test and laboratory use of these technologies. Time will be set aside for open
discussion, debate and the formation of collaborations. SCIENION and BSD aim to facilitate an
environment in which all involved in test manufacturing and diagnostics can learn from each other and
share information and experiences.

R-Biopharm AG:
Monday 7 November, 17:00 – 18:00 & Tuesday 8 November, 12:45 – 13:45
MYCOTOXIN ANALYSIS IN YOUR HAND
Sponsored by R-Biopharm AG
Presented by Dr. Ronald Niemeijer, R-Biopharm AG, Germany
Mycotoxin contaminations of food and feed have a huge economic impact. Mycotoxins impose a risk to
human and animal health. Therefore, maximum limits have been established for many commodities.
Legislations and guidelines are implemented and enforced in most parts of the world. Since mycotoxins
are natural occurring toxins, they cannot be avoided. As a result, significant amounts of commodities
are discarded or used for feed or non-food applications at a lower sales price. Financial losses however
go far beyond the value of the contaminated commodities and may actually affect the entire food
production chain. Animal feed contaminated with mycotoxins may cause production losses in livestock
production and mycotoxins may cause significant health costs. Mycotoxins contaminations of crops are
unavoidable but mycotoxins can be managed. Good agricultural and good manufacturing practices will
help. Monitoring mycotoxin contaminations by testing is necessary to verify the products will meet
international regulations and guidelines. Yet, instead of testing large numbers of end-products, a more
pro-active approach would have many benefits. During the entire process from field to food or feed
critical steps can be identified to monitor mycotoxins. For this approach, a mobile, easy to use tool to
make quick, on-site decisions is essential. In this workshop, R-Biopharm will present the next generation
in rapid, on-site mycotoxin testing using lateral flow test and a smartphone application.
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‘HET GRACHTENHUIS – THE MUSEUM OF THE AMSTERDAM CANALS’
TUESDAY 8 NOVEMBER 2016
18:30 – 21:45
Canal tour & conference dinner (reservations only)
As a special end to the 2nd day of the RME2016, there will be a unique dinner in ‘Het Grachtenhuis –
The Museum of the Amsterdam Canals’.
The Amsterdam canals make the city. For centuries here, money has been earned, art created, feasts
celebrated and life enjoyed. This is the story that the Museum of the Canals brings to life. The museum
is situated in a monumental building on the Herengracht, where you are taken on a whirlwind journey
through four hundred years of history. The Museum of the Canals shows you not only why the creation
of the Amsterdam canals was so unusual, but also why they are still special today. This museum is for
everyone who loves or is just about to fall in love with the city of Amsterdam. A journey through the
Amsterdam canals begins here in the Museum of the Canals.

IMPORTANT NOTES


THE CONFERENCE DINNER IS ONLY OPEN TO PARTICIPANTS WHO REGISTERED IN
ADVANCE. YOU WILL FIND YOUR TICKET FOR THE CONFERENCE DINNER AT THE
BACK OF YOUR NAME BADGE.



PARTICIPANTS WHO HAVE REGISTERED FOR THE CONFERENCE DINNER MUST
WEAR AND SHOW THEIR NAME BADGE WITH THE TICKET FOR ENTRANCE TO THE
MUSEUM AND THE CONFERENCE DINNER.



PARTICIPANTS WHO HAVE REGISTERED FOR THE CONFERENCE DINNER SHALL
GATHER IN THE LOBBY OF HOTEL CASA 400 AT 18:30 SHARP.



AFTER A SHORT WALK, YOU WILL BOARD A SCENIC CANAL BOAT THAT WILL FERRY
YOU TO ‘HET GRACHTENHUIS – THE MUSEUM OF THE AMSTERDAM CANALS’
(HERENGRACHT 386, 1016 CJ AMSTERDAM), WHERE THE CONFERENCE DINNER WILL
TAKE PLACE. THE DINNER WILL START AT 19:45 AND END AT 21:45.

RME2016
7-9 November, the Netherlands
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LECTURES
MONDAY 7 NOVEMBER 2016
KEYNOTE LECTURE
PUTTING YOUR FINGER ON THE PROBLEM: RAPID AND NON-INVASIVE DRUG TESTING
FROM A SINGLE FINGERPRINT
Melanie Bailey1 and Marcel de Puit2
1Department of Chemistry, University of Surrey, Guildford, Surrey, UK; 2Netherlands Forensic Institute,
and Delft University of Technology, the Netherlands
m.bailey@surrey.ac.uk; m.depuit-1@tudelft.nl
Drug testing is conventionally carried out using either blood or urine, but the collection of these
samples is problematic because blood testing is invasive and requires trained staff, whereas urine
testing is prone to adulteration due to the requirement for privacy. A fingerprint on the other hand, is a
convenient way of depositing a sample, wherein the identity of the donor is encapsulated within the
ridge detail.
At the University of Surrey and the Netherlands Forensic Institute, we have been testing rapid
methods for testing for drugs from a fingerprint based on surface mass spectrometry. We will show our
recent results for testing for cocaine from a fingerprint and comment on the significance of drug testing
from a fingerprint.
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MONDAY 7 NOVEMBER 2016
PLENARY MEETING
RAPID ANALYTICAL AND DIAGNOSTIC METHODS – WHAT’S UP?
PAPER-BASED NANOBIOSENSORS: SIMPLE BIOSENSING PLATFORMS COMPATIBLE WITH
SMART PHONES
Arben Merkoçi
Catalan Institute of Nanoscience and Nanotechnology (ICN2), CSIC, and Barcelona Institute of Science
and Technology (BIST); Institucio Catalana de Recerca i Estudis Avançats (ICREA), Spain
arben.merkoci@icn2.cat
The biosensors field is progressing rapidly and the demand for cost efficient platforms is the key factor
for their success. Physical, chemical and mechanical properties of cellulose in both micro- and
nanofiber-based networks combined with their abundance in nature or easy to prepare and control
procedures are making these materials of great interest while looking for cost-efficient and green
alternatives for device production technologies. Both paper and nanopaper-based biosensors are
emerging as a new class of devices with the objective to fulfil the World Health Organization’s requisites
to be ASSURED: affordable, sensitive, specific, user-friendly, rapid and robust, equipment free and
deliverable to end-users.
How to design simple paper-based biosensor architectures? How to tune their analytical performance
upon demand? How one can ‘marriage’ nanomaterials, such as metallic nanoparticles, quantum dots
and even graphene with paper and what is the benefit? How we can make these devices more robust,
sensitive and with multiplexing capabilities? Can we bring these low cost and efficient devices to places
with low resources, extreme conditions or even at our homes? Which are the perspectives to link these
simple platforms and detection technologies with mobile phone communication? I will try to give
responses to these questions through various interesting applications related to protein, DNA and even
contaminants detection all of extreme importance for diagnostics, environment control, safety and
security.
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INNOVATIONS IN DNA APPROACHES
Esther J. Kok
The Decathlon consortium, RIKILT Wageningen University & Research, the Netherlands
esther.kok@wur.nl
In recent decades, it has increasingly been found that DNA-based methods for detection, identification
and quantification are robust and informative. The main approach in many applications is still a PCR
(polymerase chain reaction)-based strategy, in recent years complemented with DNA sequencing. But
the array of DNA-based methods is still growing with new amplification strategies, such as LAMP (loopmediated isothermal amplification) or digital (droplet) PCR, and more recently with DNA sequencing
approaches, such as single molecule and restriction site-associated (RAD) sequencing, with related
bioinformatics tools and modules. At the same time, it can be seen that the routes of application of DNAbased methods are becoming more diverse, ranging from hand-held and point-of-use devices to labbased advanced broad screening strategies as well as combinations, where laboratories can make use
of web-based modules as extensions to their own activities in the lab. Also, multistep approaches are
RME2016
7-9 November, the Netherlands

15

becoming more general, with focused DNA enrichment coupled to subsequent DNA sequencing and
(automated) data analysis steps.
In the last three years, the European Decathlon project has brought together experts of DNA-based
screening and traceability in the fields of food pathogens and genetically modified organisms (GMOs)
as well as with relation to customs issues, such as the detection and traceability of tobacco and the
identification of endangered plant and animal species in different types of seized products.
Developments in the world of DNA-based analyses and related fields of applications will be presented
and discussed.

WHAT’S IN MY FOOD? THE USE OF NEXT GENERATION SEQUENCING FOR FOOD
AUTHENTICITY AND SAFETY
Rachel Glover
Fera Science Ltd., UK
rachel.glover@fera.co.uk
Next generation sequencing is being used increasingly in food authenticity investigations due to its
specificity and ability to detect multiple species simultaneously. The use of microbial ecology methods
(metabarcoding) allows the profiling of all species present in a food and which are unique to the
environment the food was prepared in. Fera has carried out proof-of-concept work demonstrating that
the geographical origin of certain foods can be determined from their microbial profile. We have also
recently launched a food safety service, OriGen, a bacterial whole-genome sequencing service which
allows food producers to trace pathogen contamination to its source in the supply chain. Recent
developments in rapid sequencing technology will also be discussed.

SEMICONDUCTOR SEQUENCING – HOW AN EASY AND FAST WORKFLOW CAN MAKE A
DIFFERENCE TO ENVIRONMENTAL AND INDUSTRIAL RESEARCH
Sylvie Van Loon
Thermo Fisher Scientific, Belgium
sylvie.vanloon@thermofisher.com
No abstract available.

METAGENOMIC APPROACHES TO BETTER UNDERSTAND MICROBIAL ECOLOGY AND
INTERACTION IN FOOD FERMENTATIONS
I. Ferrocino, V. Alessandria, K. Rantsiou and Luca Cocolin
Department of Agricultural, Forest and Food Sciences, University of Torino, Italy
lucasimone.cocolin@unito.it
In the last five years, the study of microbial ecology in foods has benefit substantially from the
development of second generation sequencing techniques, generally referred as next generation
sequencing (NGS). Having the possibility to sequence simultaneously multiple DNA sequences opened
up a number of opportunities for scientists involved in the understanding of diversity and interactions in
complex microbial ecosystems.
It is essential to underline that nowadays the approaches that can be used, based on NGS, are basically
two: metagenetics (or 16S rRNA metagenomics) and metagenomics. The information obtained from the
application of those methodologies are very different and this aspect must be taken into consideration
very carefully in order to avoid misinterpretation of the data obtained. With metagenetics, which is a
16
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PCR-based methodology, it is possible to depict the ecology of an ecosystem, at the level of the phylum,
class, order, family, etc., based on the differentiation power of the primers used for the amplification. By
applying metagenomics, not only the ecological description is reached (by isolating sequences belong
to the rRNA genes) since the catalogue of the genes present in the microbial ecosystem is created. In
other terms, switching from metagenetics to metagenomics, the focus to the ecology shifts to the
function (even if DNA is targeted).
We have exploit NGS approaches to study a number of different food ecosystems, both during
fermentation and spoilage, in order to define the main bacterial populations involved in the
transformation processes. Moreover, metagenomics was used to investigate the changes in the gene
content of fermented sausages from the manufacturing to the end of the maturing. The results observed
are confirmatory of previous findings, however, in some cases it was possible to better highlight some
microbial behaviour observed in studying the spoilage process of hamburgers packed in nisine-activated
films, or during the ripening of a hard type cheese from the North-West Italy.

METAGENOMIC VENTURES INTO OUTER SEQUENCE SPACE
Bas E. Dutilh
Theoretical Biology and Bioinformatics, Utrecht University, the Netherlands; Centre for Molecular and
Biomolecular Informatics, Radboud University Medical Centre, the Netherlands; Department of Marine
Biology, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil
bedutilh@gmail.com
Powered by recent advances in next-generation sequencing technologies, metagenomics has unveiled
the microbial biodiversity in a range of environments at unprecedented resolution, and is increasingly
being applied in clinics for difficult-to-diagnose cases. It can be tempting to suggest that metagenomics
could be used as a ‘universal test’ for all pathogens without the need to conduct lengthy serial testing
using specific assays. While this is an exciting prospect, there are issues that need to be addressed
before metagenomic methods can be applied with rigor as a diagnostic tool. Metagenomic datasets also
provide information about the ecological interactions of microbes and viruses in microbial communities.
Besides inferring distributions of species and functions in the whole community, bioinformatic advances
now allow complete microbial and viral genomes to be reconstructed from deeply sequenced
metagenomes. I will show some examples of how genome-resolved metagenomics can reveal microbial
interactions and provide initial models of the microbial ecosystem including various human body sites.
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MONDAY 7 NOVEMBER 2016
PLENARY MEETING
RAPID ANALYTICAL AND DIAGNOSTIC METHODS – WHAT FURTHER?
MOLECULARLY IMPRINTED POLYMERS: PLASTIC ANTIBODY MIMICS FOR ASSAYS AND
SENSORS IN FOOD ANALYSIS
Karsten Haupt
Institute of Enzyme and Cell Engineering, Compiègne University of Technology, Sorbonne
Universities, France
karsten.haupt@utc.fr
Molecularly imprinted polymers (MIPs) are synthetic antibody mimics ('plastic antibodies') that
specifically recognise molecular targets. They are highly cross-linked polymers that are synthesised
through the polymerisation of monomers bearing suitable functional groups, in the presence of the target
molecule acting as a molecular template. This templating induces three-dimensional binding sites in the
polymer that are complementary to the template in terms of size, shape and chemical functionality. Thus,
the plastic antibody can recognise and bind its target with an affinity and selectivity similar to a biological
antibody.
We present here the general principle of molecular imprinting, their optimisation, and the synthesis of
MIPs using new approaches based on controlled/living radical polymerisation and localised
photopolymerisation. MIPs show specific binding of their targets, small organic molecules (herbicides,
antibiotics, mycotoxins...) or proteins, with a nanomolar affinity and a good selectivity. The potential use
of these functional nanomaterials in sample preparation, immunoassays and biosensors will be
discussed, with special emphasis on food analysis.

NUCLEIC ACID-BASED SENSORS FOR FOOD SAFETY AND CONTROL
Maria Jesús Lobo-Castañón
Electroanalysis Research Group, Department of Physical and Analytical Chemistry, University of
Oviedo, Spain
mjlc@uniovi.es
Ensuring safety and quality of foods is among the top priorities for both supervisory authorities and food
producers nowadays. A key requirement for establishing effective food control systems is the availability
of rapid, sensitive and reliable analytical methods to identify specific risks associated with food, before
they become a health problem. In recent years, we have seen the development of a variety of chemical
sensors that have the potential to address this problem at a reasonable cost, affordable by all producers.
This presentation focus on results and experiences by the Electroanalysis Research Group at the
University of Oviedo, obtained from the development of electrochemical sensors in which a nucleic acidbased receptor is employed. I will present examples for aptamer-based sensors aiming to illustrate how
these synthetic receptors can be selected for recognising one of the most common food allergens,
gluten, and what role they may play in developing more sensitive methods to protect as many coeliac
individuals as possible. The lecture will also address approaches that apply hybridisation-based sensors
for determining allergens and pathogens. I will describe progress, opportunities, and challenges of the
use of these new devices to look for better ways to protect consumers against unsafe food.
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A FIBRE OPTIC PLATFORM FOR USE IN SENSING CHEMICAL AND MICROBIOLOGICAL
WATER CONTAMINATION
Matthew Partridge
Centre for Engineering Photonics, Cranfield University, UK
m.c.partridge@cranfield.ac.uk

Long period grating (LPG) fibre optic sensors are comprised of optical fibre that has been modified to
make a short region sensitive to the surrounding refractive index. They are fabricated by inscribing
holograms within the core of the optical fibre that promote core modes into the cladding where they
interact with the surrounding medium. Typically, this interaction has a depth of 0-500 nm from the fibre
depending on the specific hologram created in the core. Different core modes are more or less sensitive
to refractive index change at particular distances from the fibre. The sensitivity to their external
surroundings manifests itself as a change in the central wavelengths and/or depth of characteristic
spectral features present in the transmission spectrum of the LPG. These can then be tracked using a
low cost (~£100) spectrophotometer or by simple intensity tracking using an LED and photodiode.

However, as a sensor platforms LPGs are inherently non-specific without the addition of a recognition
system. One of the first sensors we developed was using calixarenes for the detection of benzene and
toluene contamination in water. The calixarene forms a guest host complex with the target molecule.
The resulting refractive index change could then be linked directly to the concentration. We have also
developed sensors for ammonia [1], haemoglobin oxidation [2] and photochromic reaction monitoring.
Our current work focusses on the use of LPGs to detect the binding of microbiological contaminants.
Initially, this work is aimed at the detection of the microbiological contaminants by their immobilisation
to the sensor surface with cell surface protein-antibody recognition. In the future, we aim to expand this
work to monitor the immobilised bacteria and their changing refractive index with the uptake of nutrients
to determine the difference between live and dead microbiological contaminants.
References
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TOWARDS HARMONIZATION OF PERFORMANCE CRITERIA FOR MYCOTOXIN SCREENING
METHODS: THE EU PERSPECTIVE
Veronica M.T. Lattanzio1 and C. von Holst2
1Institute of Sciences of Food Production, National Research Council of Italy (ISPA-CNR), Italy; 2JRC
Directorate F – Health, Consumers and Reference Materials, Belgium
veronica.lattanzio@ispa.cnr.it
Screening methods are defined as methods that are used to detect the presence of a substance or class
of substances at the level of interest. When applying a screening method to unknown samples, the
concept foresees that samples giving a positive result are subjected to confirmatory analysis, whereas
samples giving a negative result are considered as compliant and not further re-analysed. Indeed, prior
to using a screening method for practical applications, its fitness for the intended purpose needs to be
demonstrated. This is normally achieved by conducting a validation study, comparing method
performance against predefined criteria. Official guidelines recently established by the European Union
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for the evaluation of fit for purpose performance parameters of screening methods to be used for the
detection of mycotoxins in foods (Commission Regulation (EU) No 519/2014) will be presented and
discussed. These guidelines specifically apply to methods for which the result of the measurement is a
numerical value, and that normal statistics apply. Therefore, bioanalytical methods based on immunorecognition or receptor binding (such as ELISA, dipsticks, lateral flow devices, and immunosensors) and
also physicochemical methods, for instance approaches based on mass spectrometry detection either
coupled or not coupled with liquid chromatography, can be validated according to these guidelines. The
regulation establishes that the “aim of the validation is to demonstrate the fitness for purpose of the
screening method”, and focuses the entire validation procedure on the determination of cut off value,
false negative and false suspect rates. However, performance characteristics, such as sensitivity,
selectivity, and precision, are embedded in these parameters.
Practical applications of this evaluation scheme for single and interlaboratory validation studies, as well
as the relevant information on screening method performances will be reviewed. Emphasis will be given
to the link between method performance and real mycotoxin occurrence (that can be derived from
monitoring programmes but also estimated in advance thanks to predictive models) impacting the fitness
for purpose of the screening test. Finally, the validation follow-up will be discussed in terms of extension
of the scope of the method (increasing range of application in terms of mycotoxin/ commodity
combinations), method implementation and verification and evaluation of method applicability to
modified mycotoxins.

A DECISION SUPPORT SYSTEM FOR UNAUTHORISED GMOS
Marko Bohanec1, B. Mileva-Boshkoska1, T.W. Prins2 and E.J. Kok2
1Jožef Stefan Institute, Slovenia; 2RIKILT Wageningen University & Research, the Netherlands
marko.bohanec@ijs.si
An increasing number of genetically modified (GM) crops are grown in the world and used in food or
feed products. In the EU, importers and traders are obliged to assess their supply chains for the potential
presence of authorised and unauthorised GM organisms (GMOs). This task is getting increasingly
complex, where wrong decisions may lead to substantial economic losses.
There are several ways of assessing the likelihood of GMO presence in food and feed products. The
most reliable way, but also the most time consuming and expensive, is to employ analytical methods.
However, there are other information sources available, such as traceability data that, among others,
include data about the country of origin, where was the product transported and how was it handled
during transportation. In the EU FP7 project Decathlon (Decathlon FP7-KBBE-613908, 2013-2016), we
explored this idea and developed a decision support system called SIGMO (System for Identification of
GMOs). SIGMO assesses the likelihood that a food or feed product contains authorised or unauthorised
GM materials based on both the traceability and analytical data about the product. The approach uses
a combination of data-driven and model-driven decision support systems. SIGMO is composed of (i) a
data base providing data about GMO crop species produced and approved in counties worldwide, (ii) a
qualitative multi-attribute model for the assessment of GMO presence in food/feed products, and (iii) an
on-line user interface freely accessible at http://decathlon.ijs.si/gmo. SIGMO helps producers and
traders to better comply to valid EU GMO regulations and to better control their products and supply
chains in terms of the unintended presence of GMOs in a cost-effective way. In the presentation,
SIGMO’s functionality and components will be the described and the operation of the system will be
demonstrated on selected use cases.
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THE NEED TO TEST WEED: LEGALISATION AND SAFETY TESTING OF CANNABIS IN NORTH
AMERICA
Marcia Armstrong
QIAGEN Inc., USA
marcia.armstrong@qiagen.com
The use of marijuana for medicinal purposes has become legal in 23 states in the US and in 4 states
even for recreational use. As marijuana becomes more mainstream, greater attention is being paid to
regulating the safe production and use. Safety concerns are similar to those of ingested food, e.g.,
pathogen presence on both plants and in the edibles made derived from these plants. Other safety
concerns include the strength of the active ingredients, such as THC, and the possible presence of
chemical contaminants, such as pesticides. We will discuss the current regulatory environment and the
development of testing protocols as cannabis moves into a rapidly growing, more food and
pharmaceutically regulated situation.
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MONDAY 7 NOVEMBER 2016
LIGHTNING TALKS
SHORT PRESENTATIONS BY EXHIBITORS
OVERCOMING THE CHALLENGES OF ALLERGEN TESTING IN FOOD USING LC-MS/MS
Ashley Sage
SCIEX, UK
ashley.sage@sciex.com
Food allergy is a widespread problem that affects millions of people globally. As there is no widely
available cure for most food allergies, individuals often rely on prevention methods by avoiding foods
containing allergens. These sufferers therefore depend on food manufacturers and analytical labs to
test large numbers of food samples quickly, and with extreme accuracy, to ensure products are labelled
correctly with any allergen content information.
Presently, immunochemical methods based on enzyme-linked immunosorbent assay (ELISA) and DNA
methods, such as polymerase chain reaction (PCR), are commonly used for food allergen screening.
However, these techniques are associated with several concerning limitations, in particular falsenegative and false-positive results, and inaccurate detection capabilities in processed food. Mass
spectrometry (MS) offers important advantages over these techniques, including enhanced sensitivity,
reliability and precision. Several recent developments in liquid chromatography coupled to tandem mass
spectrometry (LC-MS/MS) promise to overcome the wider challenges that food testing scientists face,
helping producers to meet the industry’s increasingly stringent regulatory requirements. In this
presentation, we will highlight the benefits of screening for allergens using LC-MS/MS and show how
the method has been developed and implemented for routine use.

BIO-RAD’S REAL-TIME INNOVATION FOR FOOD SAFETY
Gerrit Dijkstra
Bio-Rad Laboratories, the Netherlands
gerrit_dijkstra@bio-rad.com
iQ-Check® Free DNA Removal Solution. Since PCR became the method of choice for routine testing,
one of its major challenges has been the potential detection of dead cells. For iQ-Check methods, the
Free DNA Removal Solution, which can easily be integrated with iQ-Check DNA extraction workflow,
provides an ideal way to remove free DNA from food and environmental samples prior to PCR analysis.
While the DNA in intact and living cells is protected, the free DNA from the sample, and any that is
present due to different industrial processes, will be degraded. This enzymatic solution performs as well
as ethidium monoazide (EMA) or propidium monoazide (PMA) treatments but in a much easier and
simpler way. The degradation of free DNA is performed by a selected enzyme and its specific buffer
under optimised conditions. This enzymatic treatment ensures that the enriched broths are devoid of
free DNA prior to DNA extraction. Then the iQ-Check Lysis Buffer associated with thermal lysis
inactivates the enzyme, allowing for the extraction of DNA from intact and living cells. The iQ-Check
Free DNA Removal Solution is recommended for the analysis of:
 heat processed/cooked matrices (for example, milk powders and subcomponents)
 products treated with phage interventions (for example, Listex and Salmonelex)
 environmental samples submitted to cleaning agents and potentially carrying dead cells.
Using the iQ-Check Free DNA Removal Solution results in an average 2-3 log (approximately 6 Cq
values) reduction in signal from free DNA. A complete performance report is available on request.
iQ-Check® Prep Solution. iQ-Check Prep is a liquid handling platform performing DNA extraction and
PCR plate set-up. Designed for the use of our full range of iQ-Check food pathogen detections kits and
the CFX96 Deep Well™ real-time PCR system, it provides a completely integrated automated solution
for food pathogen testing. Optimal ease of use and traceability is achieved by using the CFX Manager™
Software IDE. The iQ-Check Prep Solution provides increased confidence, high reproducibility and
robustness to routine testing labs. It fits seamlessly in laboratory workflow and is an ideal solution for
22
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medium to high throughput testing laboratories. iQ-Check Prep Solution, when the power of automation
meets real-time PCR:
 reliable walk-away automation for real-time PCR testing
 designed to fit lab workflow without disrupting it
 increased confidence with improved reproducibility
 optimised to handle all major food pathogens.
For more information, visit us on the web at www.foodscience.bio-rad.com

A STEP FORWARD TOWARDS FULL MICROBIOLOGY LAB AUTOMATION
Pieter Heyvaert
BioMérieux, Belgium
pieter.heyvaert@biomerieux.com
Industrial microbiology laboratories face many issues every single day: swathes of samples to process,
full traceability to maintain, compliance with both quality procedures and international regulations,
fulfilment of auditors’ requirements and food safety authorities. These are just some of the daily
challenges facing the microbiology lab manager. At the same time, microbiology laboratories are under
financial pressure: tasked with greater productivity and reduced analytical costs while delivering
consistent results without compromising quality.
As a global leader in food microbiology, bioMérieux is committed to increasing your lab’s routine
productivity – permitting increased sample processing capability and faster product release times. This
frees up resources and the flexibility of your skilled lab team, which can be allocated to more added
value tasks. However, increasing productivity alone is not enough without also improving confidence in
the results through reducing the uncertainty – further securing the data generated and thereby optimising
the return on investment of your hardware. Standing by your side to help you achieve these ambitious
goals, bioMérieux takes a giant leap towards lab automation and offers you today the microbiology
laboratory of the future.

CERTIFIED REFERENCE MATERIAL IN MICROBIOLOGY
Jvo Siegrist
Sigma-Aldrich Chemie, a subsidiary of Merck, Switzerland
ivo.siegrist@sial.com
Vitroids™ and LENTICULE® discs contain viable microorganisms with a certified colony forming unit
(cfu) count. They are reference materials (RMs), and certified reference materials (CRMs) are
manufactured compliant with ISO Guide 34:2009 and certified in an ISO 17025 accredited laboratory
under reproducible conditions. They are traceable to an authenticated reference strain from NCTC ®,
NCPF® or CECT®. These RMs and CRMs consist of pure cultures of bacteria or fungi in a solid watersoluble matrix; they are stable from 1 to 3 years in a viable state. The intra-batch variation is low (down
to 4% standard deviation). Each product is provided with a downloadable comprehensive certificate of
analysis that contains the mean number of cfu, an expanded uncertainty about the mean, details about
the method used to determine the product data, and the number of passages (subcultures) from the
original authenticated strain.
Certified reference microorganisms in this disc format are very stable and in most cases will remain so
for many years at -20°C. The numbers of cfus do not change, the organisms need no recovery time and
have no lag phase. Even a short period at ambient temperature, is not an issue for cfu stability. The
discs readily dissolve in most solid and liquid medium or buffer. The rehydration process takes
approximately 10 min. The discs can be rehydrated in as little as 100 μl buffer or in larger volumes, e.g.,
100 ml medium. It is also possible to add the disc to a cooled molten medium used for pour plate
techniques. On solid media, the disc forms a droplet that can be spread with a sterile loop. The
applications for this standards are for example the daily QC to assure the quality of test results (water,
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food, beverage, environment, etc.), the performance testing of media according ISO 11133 or for
proficiency testing or ring trials. The discs are also of good use for the validation of new methods, for
the development of new methods and for staff or student trainings.

Some important changes to the Vitroids™ range of microorganism certified reference materials are
currently taking place. The new range of Vitroids is conveniently matched to WDCM numbers and has
cfu ranges that more closely align with ISO 11133. To achieve this, we are utilising the CECT Spanish
Type Culture Collection. Public Health England (PHE) and Sigma-Aldrich (a Merck company) started
with the LENTICULE® discs a new partnership. Sigma-Aldrich’s creation of a new, dedicated
manufacturing facility in Buchs, Switzerland to manufacture and development of certified reference
microorganisms, will enable more scientists worldwide to easily access the NCTC ®/NCPF® CRMs. PHE
can focus on research and development for new products to extend the CRM range.

FASTPREP-24 5G SYSTEM: AN ULTRA-HIGH PERFORMANCE SAMPLE PREPARATION
METHOD FOR THE RELIABLE DETECTION OF PATHOGENS IN FOOD AND FEED SAMPLES
Christian Kopp
MP Biomedicals, Germany
ckopp@mpbio.com
Efficient preparation of food and feed samples, comprising sampling and homogenisation for
microbiological testing, food authentication and GMO testing is an essential component of food control.
Procedures involving vortexing or manual grinding have often proved inadequate. Several forms of
mechanical homogenisation methods available in the market have been evaluated. The outcome of
these studies revealed that efficiency, ease of handling and high throughput capabilities makes the
FastPrep-24 5G System the first choice for successful food safety tests. The FastPrep-24 5G System is
indeed the newest innovation in bead beaters and produces the fastest lysis of even the most difficult
samples. It uses a unique, optimised motion to disrupt cells through the multidirectional, simultaneous
beating of specialised Lysing Matrix beads on the sample material and is the only available homogeniser
with 11 interchangeable adapters designed for high-throughput applications, large volume samples and
cryogenic lysis. A wide variety of specialised Lysing Matrix tubes containing beads of different material,
size and shape have been tailored to guarantee a thorough homogenisation of any sample.
Rodhe et al. [1] carried out a systematic comparison of different homogenisation approaches, namely,
stomaching, sonication, and milling by FastPrep-24 or SpeedMill for pathogen isolation and conventional
detection by cultivation for processed and unprocessed meat products. The results of this study show
that the FastPrep-24 homogenisation method gives the best results with high reproducibility for detection
of surface food contamination. For inner-matrix contamination, long treatments are required and only
FastPrep-24, as a large-volume homogeniser, produced consistently good recovery rates, extracting
seven times more pathogen after 8 min homogenisation than stomaching (Figure 1). The FastPrep-24
has also been shown to be a valuable homogenisation tool in other applications like the authentication
of fish in commercial canned products [2] and the identification of a large number of microorganisms
involved in the production of wine [3].
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RAPID DETECTION OF LEGIONELLA PNEUMOPHILA
Hans-Anton Keserue
rqmicro AG, Switzerland
keserue@rqmicro.ch
In 1 h from a sample to a specific quantification of pathogens with rqmicro’s CellStream instrument and
flow cytometry. rqmicro – rapid and quantitative microbiology – develops rapid detection solutions for
pathogenic microorganisms in water and food. Our technology is based on a microfluidic
immunomagnetic separation (mIMS) for the sample preparation and a flow cytometric single-cell count
for the quantification. Monoclonal antibodies and superparamagnetic nanoparticles assure the high
specificity and robust results achieved with this method. With the CellStream instrument, water and food
laboratories benefit from an automated, robust and rapid sample preparation that leads to a very high
purity of the target cells. This unmatched purity provides an excellent robustness in different sample
matrices as well as a great signal to noise discrimination. The first test kit for aqueous samples enables
a flow cytometric single-cell count of Legionella pneumophila SG1 including the discrimination of
potentially viable and membrane damaged cells. In the case of Legionella, time to result is 1-2 h instead
of 12-14 days using standard methods. Lab professionals enjoy the easy integration into standard lab
workflows, the value created by short testing cycles, and the new range of applications on their flow
cytometer.
rqmicro’s life sciences team, based in Zurich, Switzerland, is rapidly expanding the coverage with tests
for Pseudomonas aeruginosa, E. coli O157:H7, Campylobacter, Listeria, and Salmonella in the pipeline.
In the meantime, rqmicro also offers its tests as a service.
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FLEXIBLE MULTI-ANALYTICAL SCREENING OF MYCOTOXINS IN ANIMAL FEED SAMPLES
WITH EVIDENCE BIOCHIP ARRAYS
Liberty Sibanda
Randox Food Diagnostics, UK
liberty.sibanda@randox.com
The main known groups of mycotoxins are aflatoxins, fumonisins, ochratoxins, trichothecenes A (T-2
toxin, HT-2 toxin), trichothecenes B (deoxynivalenol), and zearalenones. For food and feed safety the
determination of these mycotoxins is extremely important. The detection of other mycotoxins, such as
diacetoxyscirpenol, ergot alkaloids, and paxilline has gained importance. Biochip array technology
(BAT) enables the simultaneous determination of a broad range of mycotoxins from a single animal feed
sample to accommodate the lowest established global guidance limits for a particular feed type. BAT
enables the screening of any combination of mycotoxins with minimum of three from a list of ten
mycotoxins assays available to suit the requirements of testing laboratories.
The biochip (9 mm x 9 mm) is the platform in which the capture ligands are immobilised and stabilised
defining microarrays of discrete test sites and it is also the vessel where the simultaneous
immunoreactions are performed. The chemiluminescent immunoassays for multi-analyte determination
of mycotoxins are competitive and applicable to the semi-automated benchtop analyser Evidence
Investigator. Myco 7 biochip array was validated based on 2002/657/EC for simultaneous detection of
aflatoxins, ochratoxin A, fumonisins, trichothecenes A (T-2 toxin, HT-2 toxin), trichothecenes B
(deoxynivalenol) and zearalenone including metabolites. The Myco 10 biochip array expands the
detection capability even further as it also includes the assays for diacetoxyscirpenol, ergot alkaloids
and paxilline. With the Myco 7, the screening decision levels ranged from 0.25 ppb (ochratoxin A and
aflatoxin B1 assays) to 100 ppb (deoxynivalenol assay) for sensitive detection and from 3.12 ppb
(ochratoxin A and aflatoxin B1 assays) to 1,250 ppb (deoxynivalenol assay) for monitory level. The
analysis of ten animal feed samples from the Food Analysis Performance Assessment Scheme (FAPAS)
and thirteen FAPAS QC showed values within the range assigned by FAPAS for samples presenting
single or multi-mycotoxin contamination. BAT is therefore applicable to the flexible and reliable multimycotoxin screening in animal feed samples and enables the detection of co-occurrence of different
mycotoxins.
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FOOD QUALITY, AUTHENTICITY AND FRAUD – RAPID AND COST-EFFECTIVE APPROACHES
ISOTHERMAL RECOMBINASE POLYMERASE AMPLIFICATION FOR RAPID DETECTION OF
FOOD INGREDIENTS
Miguel Angel Pardo
Food Research Unit, AZTI-Tecnalia, Spain
mpardo@azti.es
Analytical methods for fast, reliable, sensitive and cost-effective detection are highly demanded in many
areas. During the last decades, DNA methods based on the thermal amplification of nucleic acids
fragments by PCR (polymerase chain reaction) have revealed as one of the most successful and
extensively used methods in the assurance of food products integrity. However, the PCR technique has
its limitations, such as requiring precise temperature control and rapid thermocycling steps among the
temperatures of dissociation (95ºC), annealing (55-65ºC), and elongation (70ºC). For that reason, the
use of other enzymes to mimic DNA replication in vivo has recently emerged as a solution to
conventional PCR polymerases. At the moment, three isothermal amplification reactions have been
described for DNA amplification: loop-mediated isothermal amplification (LAMP), nicking enzyme
amplification reaction (NEAR) and helicase-dependent amplification (HDA). However, these techniques
require an initial denaturation step at 95ºC (HDA and NEAR) or need complex primers design (LAMP).
To solve these drawbacks an innovative isothermal amplification called recombinase polymerase
amplification (RPA) offers interesting advantages. This technique facilitates the binding of
oligonucleotide primers to template DNA. Primers are elongated by a strand-displacing DNA Bsu
polymerase while single-stranded DNA-binding proteins stabilise amplification reaction intermediates.
Compared to other amplification enzymes, Bsu polymerase maintains similar activity in inhibiting
environments, requires a shorter incubation time, operates at lower temperatures, is easy to use and
the amplified products do not need post-amplification treatment. All of these characteristics make the
application of RPA methods for rapid detection of food ingredients very attractive.
This study investigates RPA technology to discriminate between closely-related target DNA molecules
with a pair of primers, that amplifies a 110 bp diagnostic DNA fragment belong to mitochondrial
cytocrome b gene DNA fragment, and a battery of fluorescently labelled TwistAmp exo probes (TwistDx,
UK). The number and discrimination of mismatches in DNA target on RPA amplification efficiency,
specificity and reproducibility were evaluated. The results suggest that RPA technology is suitable to
discriminate food ingredients within 15 min (excluding DNA isolation) with an inexpensive, portable and
very simple to use small equipment, with little or no hardware required. This technology could be used
in-, on-, by- or at-line in various locations of the food supply chain for control the integrity of food
products.

AUTHENTICATION OF SPICES AND HERBS USING SPECTROSCOPIC FINGERPRINTING
TECHNIQUES
Bettina Horn, J. Riedl, S. Esslinger and C. Fauhl-Hassek
Department of Safety in the Food Chain, Federal Institute for Risk Assessment (BfR), Germany
bettina.horn@bfr.bund.de
Securing the food chains from primary production to consumer ready food against any kind of
contamination and/or adulteration is a prerequisite for food safety. Spices and herbs are among the top
notifications in the European Rapid Alert System for Food and Feed (RASFF), which indicates the need
for a dedicated control of this commodity. One main objective of the 3-year EU project SPICED was to
ensure the authenticity of spices and herbs and to detect deliberate chemical adulteration. For this
purpose, the analytical strategy of food fingerprinting was investigated and rapid and cost-efficient
methodologies were developed. Food fingerprinting is the non-targeted analysis using a spectroscopic
or spectrometric method with subsequent multivariate data evaluation. The aim is to capture as many
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features or compounds as technically possible within one measurement and to obtain a comprehensive
insight into the composition of the samples.
Nutmeg, oregano and paprika samples were analysed by nuclear magnetic resonance (NMR) and
Fourier transform infrared (FTIR) spectroscopy, respectively. On the basis of the resulting data sets,
chemometric one-class models were developed to identify the data space of non-adulterated
(‘authentic’) samples and to determine the critical limits of typical product ranges. In order to explore the
efficiency of the chemometric approach to detect adulteration, the models were tested with nonadulterated samples and samples which have been artificially adulterated with lower quality material or
chemical additives such as dyes. The results of this study demonstrate the potential of FTIR and NMR
spectroscopy for authentication and fraud detection of spices and herbs.
Acknowledgements. This research was executed in the framework of the EU project SPICED (Grant Agreement:
312631) with the financial support from the 7th Framework Programme of the European Union.

ATR-FTIR SPECTROSCOPY APPLIED TO THE CHARACTERISATION OF PDO WINE VINEGARS
Diego L. García-González1, R. Ríos-Reina2, C. Oliver1, J.M. Amigo3 and R.M. Callejón2
1Instituto de la Grasa, CSIC, Spain; 2Departamento Nutrición y Bromatología, Toxicología y Medicina
Legal, Facultad de Farmacia, Universidad de Sevilla, Spain; 3Department of Food Sciences,
Spectroscopy and Chemometrics, Faculty of Sciences, University of Copenhagen, Denmark
dlgarcia@ig.csic.es
In the past, vinegar was considered as a secondary product in the family of fermented products and
lacked of any recognised quality standard. However, vinegar is considered as a high quality product
today. Some vinegars are linked to a specific geographical area and they have been registered as
Protected Designation of Origin (PDO). Furthermore, within each PDO, there are different categories
according to their aging time and type in wood barrels. All these vinegars are characterised by a high
quality and needs to be controlled by rapid techniques for assuring that their characteristics are those
associated to each category. Fourier Transform mid infrared spectroscopy (FTIR) with attenuated total
reflectance (ATR) has been applied to investigate its potential as a rapid, cost-effective and nondestructive tool for characterising vinegars from different kinds. Spectra from 67 wine vinegars belonging
to the PDO ‘Vinagre de Jerez’ and ‘Vinagre Condado de Huelva’, including their different established
categories, were analysed in the 4000-600 cm-1 infrared region. Differences between different
categories were observed in the region 1800-900 cm-1. These changes were assigned to compounds
that increase during ageing (e.g., acetic acids, alcohols, esters) or are characteristic of Pedro Ximenez
category (e.g., sugars, furfural). PCA performed on the most relevant spectral features revealed that
aging of vinegars clearly affect the ATR-FTIR spectra obtained in each PDO.

DEVELOPING RAPID ANALYSIS METHODS IN THE SPIRIT DRINKS SECTOR
Peter Cockburn
The Scotch Whisky Research Institute, UK
peter.cockburn@swri.co.uk
The spirit drinks sector is the most valuable European agri-food export sector. In 2014, the value of
exports was € 9.6 billion while the value generated through tax and excise duty was € 21.4 billion.
Counterfeiting of spirit drinks can have a direct effect on sales and damage brand reputation, as well as
having the potential to be harmful to consumer health.
The FoodIntegrity Project is a European Union funded collaborative project under the 7th Framework
Programme on ‘Assuring quality and authenticity in the food chain’. The Scotch Whisky Research
Institute (SWRI) is leading the spirit drinks work package focussing on the safety, authenticity and quality
of European spirit drinks. The aim of this work package is to target the current gaps in the protection of
the spirit drink sector’s brands and categories from inferior and harmful counterfeits. There is a desire
for improved rapid, easy to use, portable analysis methods that can be deployed in the field at the point28
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of-sale or distribution as well as developing more authoritative and complementary laboratory based
techniques. This presentation will consider some of the analytical authentication challenges posed by
the FoodIntegrity Spirit Drinks Work Package. Selected analytical solutions being evaluated within the
Work Package will be used to help illustrate the problems posed, and the types of techniques that are
being developed to address them.

DIFFERENCES IN THERMAL CHARACTERISTICS OF EDIBLE OILS USING FAST
DIFFERENTIAL SCANNING CALORIMETRY
Isis A. van Wetten1,2, A.W. van Herwaarden1, R. Splinter1, R. Boerrigter-Eenling3 and S.M. van
Ruth2,3
1Xensor Integration, the Netherlands; 2Food Quality and Design Group, Wageningen University &
Research, the Netherlands; 3RIKILT Wageningen University & Research, the Netherlands
isis@xensor.nl
With the surfacing of multiple food fraud cases the last several years, the importance of authentication
of food products has increased. Premium edible oils are in the top ten of most adulterated products.
Differential scanning calorimetry (DSC) is used to differentiate oils because of its speed and simplicity.
However, measurements still take hours. In this study, fast DSC (FSC) is used, which reduces
measurement time to minutes. Frequently used oils were analysed in the temperature range from -80
to +60°C, using a Flash DSC1 of Mettler-Toledo. All oils show cooling curves (at -50°C/s) with one major
peak and a high-temperature shoulder while palm and coconut oil show a low-temperature shoulder in
addition. The temperatures of the maximums of the major peaks range from -4.1°C (palm oil) to -54.2°C
(canola oil). Heating curves are more complex and show more differences. Heating curves (100°C/s)
after slow cooling (-2°C/s) of oils with oleic acid content >55% (e.g., olive and hazelnut oil) show two
endothermic peaks. Other oils (e.g., sunflower and maize) only show one broad endothermic peak,
however, with the exception of palm oil that also shows two endothermic peaks although its oleic acid
content is lower than 42%. By applying such methods, it has been shown that it is possible to detect as
little as 5% sunflower oil in premium edible oils [1]. Thus, FSC – by its capability of fast determination of
the thermal characteristics of oils and oil-mixtures – shows great potential for fast detection of
adulteration of premium oils.
References
1. Wetten, I. van, Herwaarden, A. van, Splinter, R., Boerrigter-Eenling, R. and Ruth, S. van., 2015.
Thermochimica Acta 603: 237-243.

BATTING FOOD FRAUD BY NMR QUANTITATIVE INGREDIENT PROFILING
Stephan Schwarzinger
Research Center for Bio-Macromolecules and Department of Biopolymers, University of Bayreuth,
Germany
s.schwarzinger@unibt.de
Due to an increasing number of economically motivated cases of food fraud, where revenue is generated
by pretending an authentic product (given quality, species, and/or origin), consumers lose confidence in
information provided on labels. Ensuring consumer confidence is essential for maintaining the value of
products. Authenticity of food is a complex combination of facts, including known species, known
geographic origin, known production method, and general quality. It cannot be tested by a single
parameter. Hence, multi-parameter methods have to be developed to battle economically motivated
food fraud. One such method is magnetic resonance spectroscopy (NMR), which allows quick
determination of molecular fingerprints of food that can be analysed in terms of authenticity as well as
general quality. Here, the principle of the method will be described as well as applications to honey,
olive oil, and fish. The superior performance of NMR will be highlighted in a direct comparison with stable
isotope analysis and multi-element testing. Finally, an outlook will be presented on how method
combinations may help improve authenticity testing.
RME2016
7-9 November, the Netherlands

29

AUTHENTICITY IS NOT A CHEESY TOPIC
Bert Popping
Mérieux NutriSciences Corporation, France
bert.popping@mxns.com
Food fraud – the substitution of less expensive ingredients to increase the profit from food sales – is an
age-old problem. Frederick Accum wrote the first known book about food adulteration in 1820. A few
decades later, Clarence Darrow, a famous American advocate and leading member of the American
Civil Liberties Union, coined the phrase “History repeats itself, and that's one of the things that is wrong
with history”. Food fraud has persisted throughout history. At the turn of the 20th century, the New York
Evening Post rhymed, “Mary had a little lamb, and when she saw it sicken, she shipped it off to
Packingtown and now it’s labelled chicken”. This was in reference to the publication of Upton Sinclair’s
novel The Jungle, which described the disastrous situation in the U.S. meatpacking industry. A little
more than a hundred years later, the notorious horsemeat scandal broke in Europe.
What is different from the days of Frederick Accum? Looking at the United States Pharmacopeial
Convention (USP) Food Fraud Database and the European Commission report on Food Fraud, the
majority of food products mentioned on the title page of Accum’s book are the very same ones prone to
food fraud today, including olive oil, spices, wine, and dairy products. What has changed is the
sophistication of many of the methods fraudsters use to commit their crimes. The horsemeat incident in
2013 involved simple substitution. In the case of infant formula and fruit juice adulteration, fraudsters
have devised adulteration strategies based on technical knowledge about the quality assurance systems
and analytical methods currently in use. The fraudsters then used tools and substances that would not
be detectable with the typical quality control methods. In the case of infant formula, it was the clever
addition of melamine, a small, nitrogen-rich molecule, which allowed the sale of low protein milk that
appeared to meet the standards for protein content. In China at the time, milk was tested using the
Dumas or Kjeldahl methods, both of which measured the nitrogen content as a proxy for protein content.
Food fraud had become a white collar crime, supported by scientists working on the side of the
fraudsters. Unfortunately, history continues to repeat itself; in April of this year, there was yet another
incident of fake infant formula uncovered by the Chinese authorities. This presentation will review the
incidences and the evolvement of methods, especially non-target methods for identification of food
fraud. It will also briefly discuss data clearinghouse approaches in context.

RAPID EVAPORATIVE IONISATION MASS SPECTROMETRY – AN EMERGING DISRUPTIVE
TECHNOLOGY FOR THE FOOD TESTING INDUSTRY?
Sara Stead1, R. Jandova1, E. Jones1, J. Balog1 and Z. Takats2
1Waters Corporation, UK; 2Section of Computational and Systems Medicine, Department of Surgery
and Cancer, Imperial College London, UK
sara_stead@waters.com
Mass spectrometry (MS) has traditionally been one of the ‘last resorts’ for food quality and composition
analysis. While gas chromatography-MS (GC-MS), GC isotope ratio-MS (GC IR-MS), and liquid
chromatography-MS (LC-MS) are widely used for food and agricultural product analysis, MS methods
(including these) are generally considered to be slow, expensive and not amenable for routine
application, mostly due to laborious sample preparation procedures. The advent of ambient ionisation
mass spectrometric methods removes most of the constraints associated with sample preparation and
opened new opportunities for point-of-control monitoring. Since ambient ionisation MS (AIMS) methods
require minimal or no sample preparation, the use of internal standards (or even external calibrators) is
often impossible, resulting in the lack of quantitative information provided by these methods.
Nevertheless, the spectral profiles are highly characteristic of the type, origin, age, etc. of the sample,
which makes these approaches excellent for rapid profiling analysis. In these cases, the MS spectral
information is used as a ‘fingerprint’ for the identification of critical attributes associated with both the
genetic origin and environmental exposure of the sample.
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Rapid evaporative ionisation MS (REIMS) was originally developed as a direct combination of
electrosurgery (surgical diathermy) and MS, for the intraoperative identification of cancerous tissue and
surgical margin control. However, it has become clear from extensive collaborative studies with the food
testing industry that the method can equally be used for the instantaneous characterisation of meat and
fish as well as practically any water-containing food commodity and has potential for the development
of an automated at-line testing platform. Proof-of-principle applications have been developed addressing
various food quality and composition testing requirements, e.g., detection of undeclared ingredients in
processed foods and establishing authenticity of various products, e.g., Protected Designation of Origin
(PDO) status dairy products, processed meats, farming production method (organic vs. conventional),
geographical origin of pistachio nuts and botanical origin of monofloral honey.

MALDI-TOF MS A TOOL AGAINST MEAT FRAUD
Annegret Männig and J. Rau
Chemisches und Veterinäruntersuchungsamt Stuttgart (CVUAS), Germany
annegret.maennig@cvuas.bwl.de
The use of low quality meat to substitute high-priced delicacies concerns food protection agencies
around the world, not only since the recent scandals in Europe. When incidences of food fraud become
known, often a flood of samples arrives in the laboratories, which need to adapt quickly. Several tests
are available to determine the type of meat in products (immunological, DNA-based, etc.), however,
many of them are time and cost intensive.
A fast laboratory-approach by matrix assisted laser desorption/ionisation time of flight mass
spectrometry (MALDI-TOF MS) for animal species identification in routine is currently being scrutinised
at CVUAS. The equipment (Bruker Biotyper) is used to identify microorganisms [1]. With an adapted
simple extraction method [2], it is possible to identify animal species from raw meat. The identification
of unknown samples is achieved by comparing the resulting mass spectrum with the references in a
database. For identification of animal species, no commercial database is available. We are working on
enhancing our database by producing own reference spectra of livestock. Currently, more than 50
independent data entries of different animal species (including beef, pork, chicken, and taxonomically
related species) were added to our database. As sample preparation takes only minutes, cheap
reagents and small amounts of sample are needed, it is easy for a laboratory to upscale its capacity, in
time of crisis. In order to speed up database enhancement, we have launched the contact exchange
platform MALDI-UP [3] which facilitates knowledge transfer and the exchange of database entries to
other equipment within the same system. Therefore, only a validation is necessary.
The technology does not only help identify the food source, and can, with the corresponding database,
be used to show the aging or spoiling stage of meat. Further applications include fraud detection in dairy
products, fish, insects, mushrooms, and processed foods.
References
1. Wieser, A., Schneider, L., Jung, J. and Schubert, S., 2012. Applied Microbiology and Biotechnology 93:965974.
2. Stoll, P. and Rau, J., 2015. Poster, 44. Deutscher Lebensmittelchemikertag 14-16/09/2015, Karlsruhe,
Germany
3. Rau, J., Eisenberg, T. and Sting, R., 2015. http://maldi-up.ua-bw.de/index_en.asp (accessed 17/02/2016).
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A MICROSATELLITE FINGERPRINT METHOD FOR THE IDENTIFICATION OF TOBACCO
VARIETIES
Rafael Fernandez-Carazo and A. Maquet
JRC Directorate F – Health, Consumers and Reference Materials, Belgium
rafael.fernandez-carazo@ec.europa.eu
Tobacco (Nicotiana spp.) is one of the most economically important non-food crops in the world.
Although the term ‘tobacco’ makes often allusion to Nicotiana tabacum, it includes other Nicotiana spp.,
such as N. rustica. Tobacco is cultivated mainly for smoking purposes after curing of their leaves and
manufacturing of cigarettes and consumed by more than one billion persons worldwide. N. tabacum is
an allotetraploid species with one of the largest (4.5 Gb) genomes of the Solanaceae family, including
a large proportion of highly repeated DNA sequences (75%), i.e., simple sequence repeat markers
(SSR) or microsatellites. In tobacco, 60% of the SSR markers amplify only in one of the two genomes,
simplifying the analysis in tretraploid species.
In this study, we aimed to develop and validate a method in order to allow for the identification of tobacco
varieties, which led to the creation of a SSR fingerprint database of N. tabacum varieties. A final
collection of 21 markers based on the scorability, polymorphic information content, allele sizes, rare and
unique alleles and distribution in the genome was developed. In order to minimise costs and time of
analysis, multiplexing of the 21 markers in 5 multiplexed assays was performed. Multiplex PCR and
further analysis on a fragment analysis instrument were performed on a set of 103 Nicotiana accessions
comprising the five main tobacco types (flue-, light air-, dark air-, fire- and sun-cured) in order to detect
different alleles in the 21 SSR loci. The method has been subjected to an intra-laboratory validation by
the analysis of 4 markers (40 replicates each) run on two different instruments. A universal primer for
Nicotiana spp. has been tested for specificity to allow for the simultaneous detection of tobacco presence
in ‘non-tobacco’ matrices, such as herbal cigarettes or molasses, as well. An MS Excel tool has been
designed for the identification of unknown samples by matching the samples against the database. Four
methods based on Dice's coefficient are proposed including a tolerance of ±1bp. The results are
presented in similarity percentages. The method is suitable for any grower, producer, institute or
member state needing a method to control their tobacco varieties for crop maintenance, production
homogeneity, tax avoidance control and verification of stocks.

DNA METABARCODING FOR ENDANGERED SPECIES IDENTIFICATION
Martijn Staats1, A.J. Arulandhu1, R. Hagelaar1, M. Voorhuijzen1, T. Peelen2, A. Costessi3, D.
Duijsings3 and E. Kok1
1RIKILT Wageningen University & Research, the Netherlands; 2Dutch Customs Laboratory, the
Netherlands; 3Baseclear B.V., the Netherlands.
martijn.staats@wur.nl
Increasing numbers of plant and animal species are categorised as endangered by the Convention on
International Trade in Endangered Species of wild fauna and flora (CITES). The European Customs
laboratories enforce the laws prohibiting the trade in violation of CITES by utilising morphological,
chemical and molecular approaches to identify endangered species present in seized samples. In cases
where specific morphological characteristics can be observed, the identification of species is not difficult,
though often requiring taxonomic expertise for decisive identification. Identification will be more difficult
when plant or animal parts have been pulverised and are ingredients of food supplements (e.g.,
traditional medicines, TMs). Such food supplements are often composed of multiple species ingredients,
which cannot effectively be analysed using currently available analytical methods.
Within the EU-funded Decathlon project, a DNA metabarcoding method was developed that allows for
the simultaneous identification of endangered species in processed wildlife forensic samples. DNA
metabarcoding combines DNA barcoding with next generation sequencing (NGS). The approach
developed in this study makes use of 12 universal plant and animal barcode markers, for which a single
optimal PCR condition was identified for all primer sets. The PCR products were sequenced using
paired-end 300 Illumina sequencing technology. To process the NGS data, a bioinformatics workflow
and web-interface was developed, named CITESspeciesDetect (http://DECATHLON-FP7.citespipe32
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wur.surf-hosted.nl:8080) that allows user-friendly and intuitive data analysis. The sensitivity and
reproducibility of the DNA metabarcoding method was evaluated using well-defined experimental
mixtures comprising of multiple plant and animal species, including endangered species, and authentic
TM material seized by the Customs Authorities. It was found that the multi-target DNA metabarcoding
approach allows for the identification of nearly all species in the complex mixtures. Not all species could,
however, be identified at the species-level. The plant DNA barcodes often provide family-level
resolution, which is sufficient for identifying plant families listed by CITES. The multi-marker DNA
metabarcoding approach provides improved resolution when some barcodes fail to resolve, while the
verification of species with multiple barcodes contributes to enhanced robustness. The prospects and
limitations of DNA metabarcoding for endangered species identification in a routine-setting will be
discussed.
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PATHOGENIC AND SPOILAGE BACTERIA: RAPID DETECTION AND IDENTIFICATION
DNA EXTRACTION FROM FOOD MATRICES OMITTING PRE-ENRICHMENT
Bjørn Spilsberg1, G. Johannessen2, T. Dreo3 and R. Seyfarth4
1Department of Virology, Norwegian Veterinary Institute, Norway; 2Department of Food Bacteriology,
Norwegian Veterinary Institute, Norway; 3Department of Biotechnology and Systems Biology, National
Institute of Biology, Slovenia; 4Biolytix AG, Switzerland
bjorn.spilsberg@vetinst.no
Despite recent advances in food pathogen detection, many challenges still exist allowing for further
improvements sample processing and DNA extraction. Traditionally, detection of foodborne pathogens
includes a resuscitation step, often a selective enrichment step followed by plating on solid agar media
with or without selective agents. This is time and labour intensive. In an outbreak setting where time
crucial and cost less important, we wanted to explore how fast a sample could be analysed.
One of the great challenges is to reduce or optimise these enrichment steps and to optimise DNA
extraction while retaining the sensitivity of the pathogen detection. To achieve this, large sample sizes
are preferable which requires fully optimised DNA extraction protocols to compensate for the often low
number of food pathogens present and their heterogeneous distribution in the food matrix. A protocol
based on homogenisation, solubilisation, coarse filtration to remove sample matrix and capture of
bacteria by sterile filtration was developed. A concentration of 1 cfu per gram sample could be detected
in 8.5 h.

APPLICABILITY AND FUTURE CHALLENGES OF FLUORESCENCE IN SITU HYBRIDISATION
TO DETECT BACTERIAL PATHOGENS IN FOOD
Alexander Rohde, J.A. Hammerl and S. Al Dahouk
Department of Biological Safety, Federal Institute for Risk Assessment, Berlin, Germany
alexander.rohde@bfr.bund.de
The gold standard of pathogen testing in food is still the detection by cultivation following ISO standards.
Rapid methods, such as PCR and ELISA, became more and more popular in the last decade and yield
results much faster and with less hands-on time. Most rapid methods, however, lack the capability to
distinguish between viable and dead bacteria, a key issue to assess the safety of a food product.
Fluorescence in situ hybridisation (FISH), which targets ribosomal RNAs, is regarded as a bridge
technology between the requirements of live/dead differentiation and the need for timely results. In
recent years, a multiplicity of FISH tests have been developed for various foodborne pathogens, such
as Salmonella, Campylobacter and Listeria, in different complex food matrices (sausages, minced meat
or milk). Special emphasis was paid to the establishment of multiplex assays, enabling the parallel
detection of up to six different bacterial genera or species. After a short enrichment step of approximately
24 h using liquid culture, FISH reaches similar values for sensitivity as ISO standards. Alternatively,
culture-independent enrichment approaches, e.g., multistep filtration, can be used for direct sample
assessment. Adding fluorescent bacteria as an internal standard may help to quantify bacterial loads
within a sample, including bacteria in the VBNC state.
Similar to other viability assays, the power of FISH to exclusively detect living bacteria can be
compromised, for example after short heating periods or ethanol treatment. To avoid false-positive
results, FISH can be combined with the direct viable count (DVC), a microscopic method which involves
a sublethal antibiotic pre-treatment leading to the elongation of viable and responsive bacteria. The
application of FISH in microbiology is not limited to species identification. Further traits, such as the
expression of toxins or antibiotic resistance genes, can also be assessed by targeting mRNAs with
multiprobe mixtures. Recently, a FISH assay for the direct detection of TEM ß-lactamases was
developed. In conclusion, FISH is a promising alternative detection method in food microbiology and
combines several advantages of the classical culture methods and modern rapid molecular tests.
34
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However, automation, harmonisation and standardisation regarding sample processing and the
evaluation of FISH staining represent future challenges of FISH. In addition, sophisticated sets of
controls (as known for PCR-testing) and thorough in silico and in vitro probe testing are required to
achieve valid results.

REAL-TIME AFFINITY SENSORS FOR THE DETECTION OF CAMPYLOBACTER JEJUNI
IN FOOD SAMPLES
N.A. Masdor1,2, Z. Altintas1 and Ibtisam E. Tothill1
1Cranfield University, UK; 2Biotechnology Research Centre, Malaysian Agricultural Research and
Development Institute, Malaysia
i.tothill@cranfield.ac.uk
Campylobacter is a bacterium that cause an illness known as campylobacteriosis in humans. With over
190,000 human cases annually, this disease is the most frequently reported food-borne illness in the
European Union (EU). Poultry is the major source of food-borne illness due to Campylobacter spp. with
Campylobacter jejuni being the most frequently reported case of human diseases. Rapid and reliable
diagnostic methods for routine food monitoring, screening and identification of the causative bacteria
are continuously being sought after, in order to reduce the impact of pathogenic microorganisms on
human health. Current methods are time consuming as bacterial enrichment and confirmation test can
take up to several days to be completed. Thus, the development of a simple, rapid, sensitive and robust
biosensor method is required.
This work reports a quartz crystal microbalance (QCM)-based biosensor platform (QCMA-1; Sierra
Sensors) for real time analysis of the bacterium C. jejuni. The bacterium was detected using three
different modes which were direct, sandwich and signal amplification assay using gold-nanoparticles
(AuNP) conjugated detector antibodies tested in phosphate buffered saline (PBS, 0.01 M, pH 7.4). The
results show that the performance of the QCM immunosensor developed with antibody-conjugated
AuNP in the sandwich format gave the highest sensitivity with a detection limit (LOD) of 1.0x10 2 cfu/ml
compared to direct and sandwich assays with LOD values of 2.0x10 5 and 2.0x104 cfu/ml, respectively.
The developed assay was then tested with an artificially inoculated chicken samples. As chicken
samples were found to give high background signal, various reagents were tested to remove the
interference. The results showed that NaCl was the best reagent for removing the interference, and 0.1
M was the optimum concentration in removing the background signal without severely compromising
the bacterial binding. This assay could detect C. jejuni spiked in chicken sample with a LOD value of
1.0x103 cfu/ml. The work was then transferred to an SPR-based sensor and compared for detection
sensitivity using the same assay formats.

MALDI-TOF MS IDENTIFICATION OF SPOILAGE AND FOOD-BORNE BACTERIA
Sabina Purkrtová1, A. Oliinyk1, P. Junková1, E. Šviráková2, I. Němečková3, J. Pazlarová1 and
K. Demnerová1
1Department of Biochemistry and Microbiology, Faculty of Food and Biochemical Technology,
University of Chemistry and Technology Prague, Czech Republic; 2Department of Food Preservation,
Faculty of Food and Biochemical Technology, University of Chemistry and Technology Prague, Czech
Republic; 3Department of Technology and Microbiology, Dairy Research Institute Ltd., Czech Republic
purkrtos@vscht.cz
The fast and reliable identification and typing of spoilage and food-borne microorganisms belong to the
basic challenges in food microbiology. Methods testing physiological and biochemical features or
analysing DNA are more or less time and work demanding. Furthermore, bacterial phylogenetic groups
differ in the applied specific method protocols. In comparison, MALDI-TOF MS analysis of bacterial
protein profiles provides a very rapid alternative, easy to perform and widely applicable. In this study,
two parts of interest are concerned.
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Firstly, we identified 320 isolates of spoilage and foodborne bacteria from different sources by MALDITOF MS (Autoflex Speed and Biotyper 3.1; Bruker) and by biochemical or species-specific PCR
methods or 16S rRNA sequencing in discordant results. This comparison allowed to detect possible
problematic species or genera, such as, e.g., biochemically atypical strains of Raoultella ornithinolytica.
The different clustering algorithms were designed and tested for species discrimination, in which some
Pseudomonas, Enterobacter cloacae and Bacillus species group. Secondly, we tested the influence of
different diagnostic-selective media, the temperatures of cultivation and storage, and the sample
preparation method on the robustness of MALDI-TOF MS identification of Enterobacteriaceae. The
sample preparation method was found to be the most important factor for reliable identification in case
of prolonged storage of cultures grown on diagnostic-selective media.
Acknowledgements. This work was supported by the projects No. QJ1210300 by the National Agency for
Agriculture Research of the Ministry of Agriculture of Czech Republic and No. 11530002 by the International
Visegrad Funds.

IMPROVED DETECTION OF ENTEROHEMORRHAGIC E. COLI (EHEC) / SHIGA TOXINEXPRESSING E. COLI (STEC) STRAINS IN WATER AND FOOD-RELATED SAMPLES
Ulrich Dobrindt1, D. Duijsings2, G. Johannessen3, M. Kiel1, I. Kolder2, A. Mellmann1, W. Pirovano2,
F. Rechenmann4, P. Sagory-Zalkind4, C. Sekse3, R. Seyfarth5 and B. Spilsberg3
1Institute of Hygiene, University of Münster, Germany; 2 BaseClear B.V., the Netherlands; 3Norwegian
Veterinary Institute, Norway; 4Genostar, France; 5Biolytix AG, Switzerland
dobrindt@uni-muenster.de
Enterohemorrhagic E. coli (EHEC) are a subgroup of Shiga toxin-expressing E. coli (STEC) and
important human pathogens, which cause bloody and non-bloody diarrhoea. Due to their ability to cause
large food-related outbreaks and systemic complications, such as hemolytic uremic syndrome (HUS),
EHEC infections create a high public health impact. Current EHEC detection in food, water and animals
samples mainly relies on bacterial enrichment following the detection of stx and the intimin-encoding
eae genes, and serological or PCR detection of the most common serotypes responsible for the majority
of disease cases O157:H7, O26:H11, O103:H2, O111:H8, and O145:H28, the so-called ‘big five’. The
detection of less frequently occurring clones with high pathogenic potential is still severely impaired in
many routine diagnostic laboratories. Consequently, there is an urgent need for fast, comprehensive
and reliable diagnostic tools for all clinically relevant STEC serotypes.
In order to establish DNA-based approaches for reliable STEC risk assessment, we applied comparative
genomics of EHEC, STEC and other E. coli genome sequences to determine discriminatory marker
(coding sequences) combinations for unambiguous discrimination of STEC variants with the potential
to cause disease in humans. Publicly available E. coli genome sequence data from the NCBI RefSeq
and sequence read archive (SRA) databases have been retrieved, assembled, and automatically
annotated. Coding sequences with the potential to serve as discriminatory biomarkers for important
STEC serogroups or clonal lineages were predicted and employed for the development of a multiplex
PCR assay. To avoid enrichment of STEC from food samples, we aim at the development of an NGSbased detection pipeline for STEC markers in complex DNA samples. Relevant databases with
biomarker sequences have been established and have been integrated into a workflow/analysis pipeline
for the analysis of ‘metagenomic’ shotgun sequencing data sets obtained from DNA samples directly
isolated from relevant food matrices. Our combined results are a promising start to improve the
discriminatory power and facilitate rapid DNA-based detection of STEC in food-related samples.
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INTELLIGENT FOOD PACKAGING – EMERGING TECHNOLOGIES
Mike Vanderroost
Department of Food Safety and Food Quality, Ghent University, Beglium
mike.vanderroost@ugent.be
Since the beginning of the current millennium, food packaging innovation activities have gradually
expanded toward the development of intelligent packaging systems that are able to sense, detect, or
record various factors in the product, the package or its environment (including consumers). This
evolution coincides with the emergence of the internet of everything (IoE) and wireless sensor networks
(WSN) and reflects the emerging need for new and efficient ways to monitor various business
processes, solve food safety and quality issues and increase food traceability throughout the supply
chain, allow interaction between companies and consumers, and reduce product losses.
Today, ongoing scientific research, recent technological breakthroughs, and emerging technologies
offer the perspective of developing a next generation of intelligent food packaging systems, for example
for spoilage detection.
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TUESDAY 8 NOVEMBER 2016
PARALLEL SESSION 3
WATER QUALITY – CONCENTRATION VERSUS DEVIATION MANAGEMENT
EIP-WATER ACTION GROUP ‘REAL TIME WATER QUALITY MONITORING’: REVISION OF
WATER-RELATED EUROPEAN DIRECTIVES
S. de Campos1 and Bram van der Gaag2
1Adasa, Spain; 2consultant, the Netherlands
avandergaag@hetnet.nl
The ‘Real Time Water Quality Monitoring’ (RTWQM) is an Action Group set up under the umbrella of
the European Innovation Partnership on Water (EIPwater), an initiative of the European Commission.
The main aim of the RTWQM AG is to foster solutions to water challenges based on online water quality
monitoring technologies and affordable monitoring strategies. The RTWQM concept includes
autonomous sensors and analysers which measure physical, chemical or biological water quality
parameters in (near) real-time with minimal maintenance requirements. One of the EIPwater priorities
is to identify and remove barriers to innovation. In this sense, RTWQM AG has identified that the current
water sampling strategies stipulated in the water directives are a barrier for the adoption of innovative
on-line technologies for monitoring water quality.
During 2016, the RTWQM members have been participating actively in the consultation processes for
the revision of EU water directives and guidelines and, in particular, related to the drinking water directive
and the minimum quality requirements of water reuse. The aim is to keep on working in these initiatives
but also in potential future EC consultations on the Urban Wastewater Treatment Directive and Water
Framework Directive.

THE ONLINE WATER QUALITY SENSORS AND MONITORS COMPENDIUM: FROM DATABASE
TO COMMUNITY PLATFORM
Leo Carswell
WRc, UK
leo.carswell@wrcplc.co.uk
The management of water and wastewater networks to meet operational demands as well as regulatory
compliance requires greater system knowledge and improved system control. The use of real-time
monitoring and control is key to future water management. However, the potential of modern monitoring
technologies remains under-exploited. One important reason is the lack of available/accessible
information on real-world performance, costs and experience in the public domain.
An on-line sensor compendium has been developed that provides an on-line global directory with
unbiased information on monitoring requirements, matching sensor technologies and including impartial
information on real-world experience. This unique compendium has, since its development in 2013,
provided information to help in the process of selecting and implementing the sensor or monitor that
best suits one’s application. The compendium is now undergoing significant redevelopment to provide
an on-line service to a wider global audience of sensor buyers, users and developers. This presentation
will describe the compendium, demonstrate the sort of questions it can help answer and explain the
plans to evolve the compendium into a global platform for sensor knowledge and networking.
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A NOVEL, OPTICAL, ON-LINE BACTERIA SENSOR FOR MONITORING DRINKING WATER
QUALITY
Bo Højris, S.C. Boesgaard Christensen, H.-J. Albrechtsen, C. Smith and M. Dahlqvist
Grundfos, Denmark
bhoejris@grundfos.com
Public water suppliers are required to deliver safe and reliable drinking water at all times, but the tools
they use to verify and document their water quality are either slow or inaccurate. The on-line sensors,
measuring, e.g., conductivity, that are applied today might be good for observing chemical changes in
the water quality. They are, however, merely vague indicators of the microbiological state of the water.
The same might be stated for turbidity sensors, as they are more likely to respond to small inorganic
particles or air bubbles in the water. On the other hand, the more or less specific laboratory methods for
assessing microorganisms in drinking water, being far more relevant, all have response times that
exceeds the time the water usually spend from production to consumption. In this context, we have
developed a new novel sensor technology that is capable of measuring the concentration of bacteria in
drinking water with a time resolution of 10 minutes. The technology is based on an innovative image
acquisition and image analysis system, which within 10 minutes recognise and classify up to a thousand
particles as either bacteria or non-bacteria particles. Laboratory tests have proved a certainty of the
particle classification of 80-98%, and a good correlation to total bacterial counts, by DAPI staining and
epi-fluorescence microscopy. Along with the bacteria concentration, the sensor also reports the
concentration of non-bacteria particles, such as iron oxides, humic acid particles, etc. For the more
advanced user, detailed information of size and eccentricity distributions of both bacteria and other
particles may be reported.
Technologies like these are capable of bridging the gap between the current non-specific on-line sensors
and the time consuming lab methods, thus providing drinking water distributors with a tool that is fast
enough to enable proactive action and specific enough to only address essential quality changes. Within
various drinking water distribution networks, the technology has been tested and proved a strong and
robust asset in monitoring microbiological water quality. Particular in distinguishing between plumes of
particles released from, e.g., sand filters and peaks or slowly increasing levels of bacteria, the sensor
provides essential information that has previously been unavailable. With this technology in hand, the
water quality responsible is able to not only monitor bacteria levels, but also study the dynamics.
Combined with information about the hydraulic dynamics of the distribution system, strategically placed
bacteria sensors will enable both proactive actions on pollution events as well as tracking of pollution
sources.

REAL-TIME SURFACE WATER QUALITY MONITORING: HYPERSPECTRAL MONITORING WITH
THE ECOWATCH
C. van Brunschot, Hans Wouters and A. de Boer
BlueLeg Monitor, the Netherlands
h.wouters@bluelegmonitor.nl
Advances in both sensor techniques and mobile connectivity are now paving the way to monitor surface
water quality in real time with optical/hyperspectral instruments. Recently, a new fixed position field
instrument has been launched in the Netherlands at the Lake Paterswoldsemeer, under the
responsibility of the Water Authority Noorderzijlvest. This instrument, the EcoWatch, is continuously
monitoring real time the hyperspectral images of the surface water. The data are transferred to a
dedicated server and processed into accurate concentrations of water quality: chlorophyll-a,
phycocyanine (pigment of cyanobacteria), suspended solids and vertical distinction.
This new generation of instruments can be used by the water managers to bring water quality monitoring
to the next level. Where water quantity parameters, such as river discharge, water level and
meteorological data have been monitored via online and offline sensors at high measurement intervals
for many years now, such systems are limited for water quality. Applications are described in surface
water management, such as bathing water bodies and surface water intake for drinking and process
water production, as well as for dredging and aquaculture. Both fresh and salt water bodies may be
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monitored. The continuous monitoring will furthermore introduce options for forecasting water quality 35 days ahead, which allows water managers to timely take mitigating actions, if and when required.
The EcoWatch instrument and the corresponding services are part of a broader portfolio of products
and services provided by BlueLeg Monitor: it also contains hand held instruments and satellite image
processing.

VALIDATION OF MONITORING TECHNOLOGIES THROUGH THE EUROPEAN
ENVIRONMENTAL TECHNOLOGY VERIFICATION PROGRAMME
Corina Carpentier
Benten Water Solutions, the Netherlands
ccarpentier@benten-water.com
Climate change, unsustainable use of resources and loss of biodiversity are the important environmental
challenges of our time, not only in Europe but also in the rest of the world. The development of new and
innovative environmental challenges can help combat these challenges, while at the same time
contributing positively to competitiveness and economic growth.
The European Commission has launched a voluntary scheme for Environmental Technology Verification
(ETV), Environmental Technology Verification, as one of the initiatives under the Eco-Innovation Action
Plan. The European ETV Programme (http://ec.europa.eu/environment/etv) aims to promote cutting
edge environmental technologies that may otherwise find it difficult to establish their environmental
added value, by providing technology developers, manufacturers and investors access to third-party
validation of the performance of innovative environmental technologies. The ETV programme covers 4
Technology Areas: Water Treatment and Monitoring, Energy Technologies, and Materials, Waste and
Resources. Innovative sensor technologies can be verified under, e.g., the Water Treatment and
Monitoring Technology Area. An ETV certificate can be used as a marketing tool by, e.g., sensor
manufacturers to demonstrate to customers that their sensor technology has been independently tested
and proven to operate under specified conditions.
This presentation describes the structure of the ETV programme, how it works, and who is involved.
Specific attention will be given to sensoring and monitoring technologies fitting within the technology
scope of the ETV programme. In order for a technology to be eligible for testing under the ETV
programme, it should be an innovative environmental technology, ready for market. If the performance
characteristics are not fully covered by existing regulations or standards, and the technology fits within
one of the Technology Area scopes, then it is an eligible candidate for an ETV certificate.
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TUESDAY 8 NOVEMBER 2016
PARALLEL SESSION 4
RAPID METHODS FOR THE DETECTION OF MICROORGANISMS IN DRINKING WATER AND
WATER USED FOR FOOD PRODUCTION
NEW MICROBIOLOGY TESTING METHODS FOR THE WATER INDUSTRY – A BRIEF
INTRODUCTION TO THE EU PROJECT AQUAVALENS
Paul R Hunter
Norwich Medical School, University of East Anglia, UK
paul.hunter@uea.ac.uk
The Aquavalens consortium was formed with the overall aim of reducing the incidence of waterborne
and foodborne infectious diseases by developing new techniques for monitoring water quality that are
robust and suitable for routine application by those responsible for supplying safe food and water for
consumption. Aquavalens is a five-year project and we are now just over 3½ through. We have brought
together 39 partners from 15 different countries representing Small to medium-sized enterprises
(SMEs), industrial organisations, universities and research institutes. The targeted user communities
include both large and small water supply systems, and food growers or manufacturers.
The work of the project is divided into four main clusters of work packages that sequentially lead to the
development of appropriate technologies. These four clusters are: 1. Platform targets; 2. Platform
development; 3. Field studies in European drinking water systems; and 4. Improving public health
through safer water. In cluster 1 we have generated new knowledge on the molecular genetics of viral,
bacterial and parasitic waterborne pathogens. We have used this work to enable us to identify gene
targets for the identification, and characterisation of these pathogens, that will also enable the
determination of their virulence for humans. In cluster 2 we are using the knowledge gained to develop
new technologies that integrate sample preparation and detection into a single platform and are now
subjecting these technologies to a rigorous process of validation and standardisation. In cluster 3 we
are now using validated platforms to undertake a series of field studies in large and small drinking water
systems, and in food production settings. These field studies are generating new knowledge about the
risk to public health from waterborne pathogens in Europe and also allowing us to test the value of the
technologies in the field. Finally, in cluster 4, we are starting to examine how these technologies can be
used to protect human health, though improving the effectiveness of Water Safety Plans, adaptation to
climate change, and control of outbreaks of infectious disease. We will also determine the sustainability
and potential economic impacts of these technologies.
The following presentations will highlight some of the achievements of Aquavalens so far of particular
relevance to this conference.

SAMPLE PROCESSING TO MAXIMISE RECOVERY RATES
Anna Charlotte Schultz1, K. Jacobsson2, A. Bosch3, F. Hamon4, A. Martínez-Murcia5, E. Pagaling6, L.
Avery6 and H. Bridle7
1National Food Institute, Technical University of Denmark, Denmark; 2National Food Administration,
Sweden; 3University of Barcelona, Spain; 4BioMérieux Industry, France; 5Genetic PCR Solutions,
Spain; 6James Hutton Institute, UK; 7Heriot-Watt University, UK
acsc@food.dtu.dk
Pathogenic microorganisms may be present in water at such low numbers that they are difficult to detect
and yet represent a major threat to human health. To increase the chance of detection, a large volume
needs to be concentrated to a few ml or µl that can be analysed further. A good concentration procedure
should meet several criteria: be technically simple; fast; provide high pathogen recoveries; be adequate
for a wide variety of agents (viruses, bacteria and protozoa) and types of water; not co-concentrate
inhibitory compounds and, finally, be affordable.
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In Aquavalens WP 6, three different concentration techniques, the low-cost Rexeed 25AX ultrafiltration
(DEUF), the very easy monolithic affinity filtration (MAF) and the very cheap glass wool filtration (GWF)
have been tested to evaluate the concentration efficiencies of viruses, bacteria and/or protozoa from
various volumes of water. Some methodological improvements and adjustments during primary and
secondary concentration and/or during nucleic acid extraction have been introduced by the method
developing partners to optimise the concentration efficiencies to allow for detection by polymerase chain
reaction (PCR) using, e.g., GPS’s and ceeramTOOLS detection kits. The methods have been tested in
a comparison study to evaluate performances using PCR detection of spiked microbes in different types
of water and been applied in outbreak investigations of virus presence in drinking water as well as to
survey source water quality. In overall, the results obtained showed that all three concentration methods
recovered bacteria (Salmonella, Listeria, Campylobacter), viruses (norovirus, Mengovirus and murine
norovirus) and parasites (Cryptosporidium) from 60-100 l of spiked water samples. In addition, the GWF
was optimised to recover the enveloped virus, porcine transmissible gastroenteritis virus, a βcoronavirus (model for the Middle East Respiratory Syndrome coronavirus). The recovery efficiencies
and inhibition varied with the type of microorganism and water quality. Investigation of several drinking
waterborne outbreaks of gastroenteritis occurring in partner countries during the project period, allowed
for detection of norovirus in samples of the incriminated waters from concentrates obtained using DEUF,
MAF, GWF, or solely a secondary concentration by polyethylene glycol precipitation, respectively.
None of the concentration techniques can be used on-line and a fully automated method does not seem
realistic. However, the Rexeed 25AX-filter has been incorporated in a filtration device developed in WP8
enabling on-line automated filtration in a tangential flow manner. Filtration can also be performed onsite by connecting filters to a tap. For MAF and GWF, it may be possible to develop disposable
concentration units which for GWF is presently discussed within Aquavalens. The secondary
concentration in all three methods require equipment not normally present at water treatment plants.
Thus, concentrates need to be processed at a laboratory, as is the qPCR detection.

MOLECULAR QUANTIFICATION OF WATERBORNE PATHOGENS: FROM REAL-TIME PCR TO
NGS-BASED METHODOLOGIES
Manfred Höfle
Department of Vaccinology and Applied Microbiology, Helmholtz Centre for Infection Research,
Germany
manfred.hoefle@helmholtz-hzi.de
Real-time PCR has been the gold standard for the molecular quantification of pathogens in clinical and
environmental samples during the last decade. On the other hand, next generation sequencing (NGS)
technologies have revolutionised the sequencing of whole genomes of microorganisms as well as
complex microbial communities, such as the human microbiome.
Within the Aquavalens consortium we have developed and applied NGS technologies to improve the
specificity, sensitivity and applicability for the molecular identification and quantification of waterborne
pathogens, such as Legionella species, Pseudomonas aeruginosa and Salmonella enterica, in drinking
water and water used for food production. Targeting the 16S rRNA gene, a NGS approach was
developed to quantify all Legionella species, including L. pneumophila, in a set of reference water
samples ranging from contaminated tropical river water to finished drinking water. The use of certified
molecular genome standards, developed within the Aquavalens project, as internal references allowed
a precise determination of the pathogen load in the given reference water samples. Using this genusspecific NGS approach all Legionella species could be quantified by a single NGS analysis with a
sensitivity comparable to real-time PCR without knowing beforehand which species were present. A
NGS approach targeting the gyrase B gene was developed for the genera Escherichia and Salmonella
to improve the taxonomic resolution in comparison to the 16S rRNA gene. This NGS approach was
applied to a set of river water samples along a gradient of faecal pollution. It was demonstrated that all
S. enterica subspecies could be resolved and quantified using the appropriate genome standards as a
mock community. In conclusion, within the Aquavalens project, we could demonstrate the great potential
of NGS technologies for the rapid, quantitative diagnostics of waterborne bacterial pathogens and its
mass application to field samples at the intended level of taxonomic resolution.
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DEVELOPMENT OF SOURCE TRACKING APPROACHES
Anicet R. Blanch
Department of Microbiology, University of Barcelona, Spain
ablanch@ub.edu
Numerous microbiological or chemical methods have been proposed for faecal source tracking in water
recently. Microbial source tracking (MST) techniques and host-specific markers can improve the
understanding of the sanitary risks associated with a particular water body, given that they vary
according to faecal source. The selection of the most appropriate MST markers to pinpoint the origin of
faecal pollution in water is essential for the long-term sustainable management of water resources and
aquatic ecosystems. However, the most appropriate and robust MST markers have not yet been
identified for practical and routine application. Although it has been confirmed that no single marker
succeeds in pinpointing the origin of faecal pollution, several matters need addressing: the definition of
standardised operating procedures; the dependency of some markers on geographical, climatic or
dietary factors; the effects of the environmental persistence; and the dilution of MST markers in recipient
waters.
The European project Aquavalens contributes new approaches to tackle these limitations by selecting
the most appropriate set of MST markers, to determine the main faecal pollution sources (human,
porcine, bovine and poultry) based on prediction models. The methodology used allowed us to separate
the four potential faecal sources with a 100% predictive accuracy at point source, using only three
bacterial markers relying on molecular methods. Nevertheless, when the potential faecal sample is aged
and/or diluted the scenario changes completely, at least 6 markers are needed to achieve a high
accuracy. The subset of markers for this scenario relies mainly on the detection of viruses (including
bacteriophages) and mitochondrial DNA. In case only the molecular markers are considered, at least 9
markers are requested to distinguish human from non-human faecal sources at 86% accuracy, or up to
14 to distinguish the four main faecal sources at 70% accuracy for all the contemplated scenarios. These
combinations of markers form the bases to develop integrative technological platforms to assess
microbial quality of water resources. These integrative platforms could be commercialised to create an
attractive test for water companies.

FROM RESEARCH TO qPCR KIT DEVELOPMENT AND VALIDATION
Antonio Martínez-Murcia
Genetic PCR SolutionsTM and University Miguel Hernández, Spain
ammurcia@geneticpcr.com
The implementation of microbiological tests based on the strategy of polymerase chain reaction (PCR;
originally described in 1988) requires a series of rigorous validation exercises and the use of certified
standards. Within the last three years, our laboratory has developed and produced qPCR (quantitative
PCR) reagents specific to almost 200 specific genetic targets of bacteria, viruses, and parasites.
Specificity in silico of the primers and probes is a critical key during design, which very much depends
on the quantity and quality of public data, of some phylogenetic aspects (specific ‘signature’ sequences
in the case of ‘housekeeping’ genes), but also remains committed to chemical considerations (%GC,
dimer formation, 3'-ends, etc.) to ensure an optimised thermodynamics. GPSTM dtec-qPCR kits were
calibrated against ten-fold serial dilutions of a synthetic standard DNA in the range 10-106 copies. Some
innovations, such as the stability of the reagents at room temperature and the MONODOSE format (all
reagents dispensed and dried in single-dose PCR tubes, ready to add the sample), provide considerable
advantages that make the transfer of this technology easier. No ice is needed during transport, but also
the risk of contamination and deterioration of enzymes and fluorophores are minimised, making the
preparation of PCR a simple and quick task. The GPSTM dtec-qPCR kits for the detection of pathogenic
bacteria selected under the European project Aquavalens (Salmonella enterica, Campylobacter coli,
Campylobacter jejuni, Vibrio cholerae, Escherichia coli species-specific, Escherichia coli O157: H7,
Pseudomonas aeruginosa, Legionella pneumophila, Listeria monocytogenes, and Arcobacter spp.)
have undergone internal validation following the guidelines of UNE/EN ISO/IEC 17025: 2005 and the
French Standard NF T90-471 (April 2010). Validation terms include in vitro specificity (inclusivity and
exclusivity), quantitative phase analysis using the standard curve calibration, reliability (repeatability and
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reproducibility), and sensitivity (limits of detection and quantification). Our acceptance criteria require
90% correct results for a minimum of 10 repetitions. We have also developed total DNA standards from
type (or reference) strains, for each of these pathogens, whose genomic copy number has been
calibrated by independent methods. The most common concerns in the implementation of qPCR assays
still reside primarily in the treatment of the sample (concentration and purification), influence of the matrix
in the multiplex PCR, and the obtaining of false-positives due to free DNA and nonviable cells.
Acknowledgements. The research leading to these results has received funding from the European Union Seventh
Framework Programme FP7/2007-2011 under Grant agreement no: 311846.

ONLINE MONITORING OF ENZYME ACTIVITY OF MICROORGANISMS AS QUALITY TOOL FOR
FOOD AND WATER ANALYSIS
Joep Appels
microLAN, the Netherlands
joep.appels@microlan.nl
Contamination of microorganisms is a permanent concern in a wide variety of fields, including water
treatment, surface and bathing water monitoring, food production, and pharmaceutical industries. Fast
detection is important to prevent microbial outbreaks and protect human beings around the world. For
water monitoring, standard procedures for microbiological water quality purposes are based on periodic
sampling and detection by culture based methods, which are labour insensitive and slow, requiring 2448 h when the first results reach the decision takers and trigger an alarm. So, there is a big need for
rapid, reliable detection of microbiological contaminants in a broad spectrum of water management
situations.
Faster detection methods are already available for E. coli and coliform bacteria but not for enterococci.
This presentation presents the findings of an identification study about the state-of-the-art of technology
for on-line biomonitoring of water quality, specifically for the detection of enterococci contamination. The
BACTcontrol is a fully automated online monitor for the detection of bacterial growth in water, providing
fast analysis (1 to 2 h) for rapid response to microbiological contamination. The instrument measures
specific types of enzymatic activity that are indicative of bacterial contamination: β-galactosidase
(coliforms); β-glucuronidase (E. coli); and alkaline phosphatase (for total bacteria activity, or biomass
detection). Enzymatic activity is detected by adding reagents (consumables) containing a fluorescent
indicator. The reagents are one-one-one substrate specific for the target enzyme. There is an increase
in fluorescence when the enzyme is present in the sample. In the development, the current method was
adapted for the detection of enterococci, which contain the ß-D-glucosidase enzyme, and then
compared with existing culture methods in three labs. The adapted method delivers reproducible results
when applied to surface water samples and to drinking water to which the diluted ß-D-glucosidase
enzyme has been added.
This new development will allow drinking water companies, for instance, to more rapidly detect
contaminations that can occur because of pipe fractures or work on the network, or to put network
sections back into operation following work activities. In the presentation, some case studies will be
discussed, also of the already existing bacteria activity detection methods. Moreover, fast detection
methods can be used to monitor the effectiveness of management measures in the event of
contamination incidents, and to determine more rapidly whether surface and bathing water is safe for
recreation, safe for being used for drinking water purposes or the production process is microbiologically
safe.
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AUTOMATED SAMPLING AND/OR DETECTION SYSTEMS FOR SAFE DRINKING WATER
Marc P.Y. Desmulliez
School of engineering and Physical Sciences, Heriot-Watt University, UK
m.desmulliez@hw.ac.uk
Automated technological platforms for the detection of pathogens rely on the right sampling, filtration
and enrichment mechanisms to be in place, if the system is expected to be fully automated. Whether in
the field or in the labs of water companies, such automated systems should have the following
characteristics: (i) accelerated diagnostics procedures leading to higher throughput of samples beyond
what is currently achieved using highly qualified manpower in laboratories; (ii) improved repeatability
within and between laboratories; and (iii) increased safety, with less probability of cross-contamination
between samples. To achieve these aims, the automated systems must possess the following criteria:
(i) limit of detection obeying existing regulatory guidelines or compatible with current practice in
laboratories; (ii) potential for speciation; (iii) robustness of detection; (iv) low manufacturing and
operational costs; (v) potential for simultaneous analysis of multiple pathogens; (vi) market demand; (vii)
fit with existing water management systems; (viii) system reliability; and (ix) size and/or portability of the
system.
This talk will be looking at the first demand to achieve these aims, mainly the potential for low costautomated filtration and enrichment systems.
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TUESDAY 8 NOVEMBER 2016
PARALLEL SESSION 5
RAPID METHODS FOR ANIMAL AND HUMAN DIAGNOSTICS
SPECIES SPECIFIC RECOGNITION OF BACTERIAL PATHOGENS USING TARGETED
ANTIBODY DESIGN
Chris Johnson, A. Wipat, C. Harwood, J. Spoors, K. Flanagan, E. Anastasi, B. Lawry, H. Swinburne,
C. McNeil and N. Keegan
Institute of Cellular Medicine, Medical School, Newcastle University, UK
c.l.johnson@ncl.ac.uk
A major hurdle in the development of bacterial diagnostics and vaccines is the availability of an antigen
in the target group of interest (Goi), which is ubiquitously expressed and conserved in all members.
When considering diagnostic devices, the capture reagents must ideally recognise all members of the
Goi, with minimal cross-reactivity to other bacteria in order to maximise the sensitivity and specificity of
the device. In the case of vaccines, an effective vaccine will induce an immune response that will protect
against all of the members of the Goi. In order to overcome this hurdle an in house biomarker discovery
tool (IDRIS) has been developed. IDRIS allows the rapid integration and processing of complete
genomic sequence data to identify conserved epitopes – stretches of amino acids present on the surface
of a given Goi. IDRIS allows the user to ascertain if the epitope is common, for example, to a given
species or genus of bacteria and critically allows the user to validate if the epitope occurs in other nontarget bacteria in order to negate any cross-reactivity which may occur.
Clostridium difficile is a Gram-positive, anaerobic, spore-forming bacillus that was first identified in 1978
as the predominant cause of antibiotic-associated diarrhoea and pseudomembranous colitis. In the
United States, C. difficile is the most frequently reported nosocomial pathogen, estimated to cause
~500,000 infections a year with more than 80 percent of the deaths associated with C. difficile occurring
in Americans aged 65 years or older. One of the most widely used tests for C. difficile infection is the
glutamate dehydrogenase (GDH) antigen test. GDH is an enzyme produced by C. difficile but the GDH
antigen test is known to cross-react with GDH present in other anaerobes. IDRIS was used to identify
unique species-specific epitopes in a C. difficile surface-associated protein. Monoclonal antibodies
generated against these epitopes were found to recognise all C. difficile species tested, with no crossreactivity to closely related bacteria. Purification of the native protein target and probing antibody-target
binding by SPR revealed one antibody (Ab521) bound with a KD of 36.5 nM.
IDRIS has been shown to be a useful tool to guide the production of antibodies suitable for diagnostic
tests and has now been applied to other bacterial targets including Group B Streptococcus.

LAB-ON-CHIP DEVICES FOR DIAGNOSIS OF ANIMAL HEALTH-RELATED BACTERIAL
INFECTIONS
Verónica C. Martins1,2, S.A.M. Martins1,2, M. Rodrigues1, M. Antunes1, J. Germano1,3, I. Lourenço1,
J. Pereira1 and F.A. Cardoso1,2
1Magnomics SA, Portugal; 2INESC-Microsystems and Nanotechnologies and IN-Institute of
Nanoscience and Nanotechnology, Portugal; 3INESC-ID, Portugal
vromao@magnomics.pt
Bacterial infections are a major problem in many areas, such as medicine, veterinary and food industry.
A related quickly growing concern is antibiotic resistant bacteria in food-producing animals, with a
predicted impact on human health. A particular example is mastitis, the bacterial infection of the
mammary gland in cows, which is one of the main problems faced by the dairy industry. Numerous
pathogens are responsible for mastitis, and depending on the level of the infection the cow can show
very few symptoms but dramatic consequences in milk production. Thus, leading to the unbridled
overuse of antibiotics in animals and ultimately to the emergence and spread of resistant bacteria to
humans. Essentially, there are two main methods for bacteria detection as well as their antibiotic
resistance identification: culture-based and molecular tests. The former is quantitative and highly
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informative. Although affordable, it requires samples to be shipped to central laboratories, which may
take several days having implications in the treatment time and efficiency. On the other hand, albeit
requiring centralised facilities, molecular methods perform faster. However, their high costs are still a
barrier for agriculture and livestock industries, where the producers’ margins are narrow.
At the moment, there is a lack of suitable compact alternatives able to be used on site by non-specialised
personnel in the identification of bacterial infections. In fact, for use in the farm environment, such a
technology must fulfil a number of prerequisites in order to be of practical implementation and well
accepted by the farmers. In summary, it must be affordable, easy to use, robust, possess high
throughput capabilities and present short time to results. Emerging lab-on-chip (LoC) solutions with
novel sensing technologies combined with improved molecular-based methods and microfluidic units
will be covered. A deeper insight will be given to mastitis solutions and the work developed by
Magnomics, a Portuguese spin-off developing LoC diagnostic platforms. A disposable microfluidic
cartridge, coupled to a compact electronic reader, assures a self-contained process of sample
preparation, including concentration, lysis, amplification and detection of bacterial DNA.

THE APPLICATION OF RESONANT COIL TECHNOLOGY FOR FOOD SAFETY
Richard Luxton
Institute of Bio-Sensing Technology, University of the West of England, UK
richard.luxton@uwe.ac.uk
This presentation will introduce the application of a resonant coil magnetometer for the detection of
paramagnetic particles (PMPs). The PMPS can be coated with capture agents, such as antibodies and
manipulated in magnetic fields, moving them to a sensing surface, coated with a second capture agent.
In the presence of the target molecule the PMPs are captured on the sensing surface and then detected
using the resonant coil. The PMPs perturb the electromagnetic field produced by the resonant coil
causing a change in the resonant frequency.
We have shown that sensitive rapid assays can be developed for small molecules, proteins and bacteria.
In addition, the PMPs can be energised to facilitate the extraction of target compounds in complex
matrices, such as food homogenates. Examples of assays using the resonant coil will be presented.

MULTI-SEROLOGY VIA MICROARRAY
Sylvia Pingen2, T. Blaha2, G. Klein1, C. Engemann3, C. Schroeder3, C. Sander3, D. Lichter4 and
D. Meemken1
1Institute of Food Quality and Food Safety, University of Veterinary Medicine Hannover, Germany;
2Field Station for Epidemiology, University of Veterinary Medicine Hannover, Germany; 3QIAGEN
Leipzig GmbH, Germany; 4Alere Technologies GmbH, Germany
sylvia.pingen@tiho-hannover.de
The concept of multi-serology via microarray is to use meat juice and serum samples from existing
Salmonella monitoring programmes and to extent the analysis to other zoonotic and animal health
relevant pathogens. Assisted by QIAGEN and Alere Technologies a ‘swine-specific microarray’ was
developed. Recombinant or native antigens of the following pathogens were spotted on the microarray.
Zoonotic agents: Salmonella spp., Toxoplasma gondii, Trichinella spiralis, Yersinia enterocolitica, and
hepatitis E virus. Swine production affecting agents: influenza A virus, Mycoplasma hyopneumoniae,
PRRSV, and Actinobacillus pleuropneumoniae. After validation, cut-off values were determined for
optimal sensitivity and specificity for each of the test targets. The logistics of the Salmonella monitoring
system could be utilised for the multi-serology concept to make the monitoring feasible and costeffective. Meat juice multi-serology could become a powerful diagnostic tool for improving animal health
and food safety.
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TUNING THE MUSIC: ACOUSTIC FORCE SPECTROSCOPY 2.0
Gijs J.L. Wuite
Department of Physics and Astronomy, VU University Amsterdam, the Netherlands
g.j.l.wuite@vu.nl
Acoustic force spectroscopy (AFS) is a novel technique that uses an acoustic standing wave in a
microfluidic chip to apply forces on single tethers to study the structural and mechanochemical
properties of biomolecules and biomaterials. It distinguishes itself by a high experimental throughput, a
wide force range and an unmatched range of force loading rates. AFS experiments are highly parallel,
allowing the simultaneous measurement of thousands of biomolecules simultaneously, in a single field
of view.
Here, I present new technical developments which make AFS accessible for a wide range of
applications. In particular, I show the use of a transparent piezo element allowing transillumination of
the sample, greatly improving optical performance and improving compatibility with existing
microscopes. In addition, I discuss how a superposition of two standing waves can be applied, which
allows modification of the force profile, for example to generate a more constant force. This approach
can also be used to create highly distance-dependent force profiles, transforming AFS in a distance
clamp. Finally, I show that AFS is compatible with high NA water or oil immersion objectives, although
less high forces can be achieved. To conclude, AFS is a young technique that is rapidly improving. Each
new AFS development opens the door to increasingly diverse measurement opportunities on massively
parallel detection of many properties of biological systems.

AMPLIFICATION-FREE ELECTROCHEMICAL BIOSENSOR PLATFORM FOR RAPID
ANTIMICROBIAL RESISTANCE TESTING AT POINT-OF-CARE
Holger Schulze and T.T. Bachmann
Division of Infection and Pathway Medicine, Edinburgh Medical School, The University of Edinburgh,
UK
holger.schulze@ed.ac.uk
Antibiotic resistance is a major challenge for the modern healthcare system and increases the global
burden of infectious diseases. The recently published review on antimicrobial resistance (AMR) chaired
by Lord O’Neill has predicted that AMR will cause an additional 10 million deaths per year and a loss of
up to US$ 100 trillion from global GDP by 2050. Leading international organisations including the World
Health Organization (WHO), the European Centre for Disease Prevention and Control (ECDC), the US
Centers for Disease Control and Prevention (CDC) as well as the European Commission and many
national governments identified this as an urgent problem that demands immediate action. Our ability
to treat infections that once were believed to be under control is now at risk and a ‘post-antibiotic era’ is
becoming a real possibility for the 21st century. On the 21st of September 2016, world leaders from all
193 member states signed a declaration to combat the proliferation of antibiotic resistance during the
General Assembly of the United Nations in New York.
Diagnostics could help reducing this threat but current standard methods are too slow and lack
information depth to enable tailored therapy decisions. To overcome this limitation molecular tools are
developed for rapid in vitro diagnostics of infectious diseases. In an ideal scenario, such devices would
be available at point-of-care to make therapy decisions at the site of the patient possible. Here, we report
the successful development of an electrochemical biosensor platform based on electrochemical
impedance spectroscopy (EIS) for label-free molecular diagnostics covering a wide range of targets
from small molecules over proteins to different types of nucleic acids [1-3]. Nucleic acid targets which
have been successfully detected with the EIS platform range from short artificial targets over PCR
products directed against several antibiotic resistance genes to genomic DNA and intact 16S ribosomal
RNA for direct amplification-free bacterial species identification. These EIS-based biosensors provide a
highly suitable portfolio for the development of molecular diagnostic tests which can be performed at
point-of-care. The implications of such development will be discussed in the context of the soaring
problem of antimicrobial resistance.
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A RAPID PROCEDURE OF PCR AND A MICROARRAY LATERAL FLOW TEST FOR DETECTION
OF ANTIBIOTIC RESISTANCE GENES
Aart van Amerongen1, R. Slendebroek1, K. Veldman2, D. Mevius2,3 and J. Wichers1
1BioSensing & Diagnostics, Wageningen University & Researcht, the Netherlands; 2Wageningen
Bioveterinary Research, Wageningen University & Research, the Netherlands; 3Department of
Infectious Diseases and Immunology, Faculty of Veterinary Medicine, Utrecht University, the
Netherlands
aart.vanamerongen@wur.nl
Antibiotic resistance is a worldwide threat not only to human but also to animal health. Since animals
are a source of antibiotic resistant microbial species, especially food-producing animals pose a
substantial problem to the prevention of transfer of such species to humans. In the human clinical
practice, a number of diagnostic methods is being applied to detect antibiotic resistant microorganisms,
such as conventional phenotypic culturing, genotypic methods (qPCR, microarrays, next generation
sequencing), and mass spectrometric approaches. Often, these methods are too expensive, too timeconsuming and/or too facility-demanding for use in the veterinary practice. Preferably, acute infections
in agricultural animals should be investigated at short notice, if possible on-site. This would allow the
detection of antibiotic resistance genes, if desired combined with information on the pathogenic
microorganism(s). Timely diagnosis would enable veterinarians to start a dedicated antibiotic treatment
on the same day. Therefore, we are developing a rapid procedure in which the result of a multiplex PCR
is assessed by a user-friendly test. We started to set up a 30-minutes multiplex PCR to detect
carbapenemase-coding genes (NDM-1, OXA-48, KPC and VIM) in combination with the emerging MCR1 gene (colistin resistance). The latest results will be shown in the presentation.
Our group is focused on the development of new multi-analyte diagnostic platforms such as the lateral
flow microarray immunoassay (LMIA) and the microarray-ELISA (MELISA). Generally, a rapid LMIA
consists of 25 assay spots. With duplo measurements up to 8 different antigens can be detected within
15 minutes. In MELISA multi-analyte detection is performed in the wells of ELISA plates. A well can
easily accommodate an 8x8 array (64 spots) with which it is possible to measure up to 25 different
antigens in one sample simultaneously. These diagnostic platforms allow applications in various
settings: the lateral flow test is a user-friendly format and can be used on-site/point-of-care, while the
microarray-ELISA is very well suited for an automated work flow in laboratory settings. For LMIAs
dedicated readers are being developed, while MELISA results can be obtained by using existing
readers. Initial results of the detection of the five antibiotic resistance genes will be shown such as with
a conventional lateral flow test having antibody-sprayed lines and an LMIA having antibody printed spots
applied with the Scienion arrayer S3. In addition to a user-friendly performance, it is clear that the
successful commercialisation of these diagnostic platforms requires the presence of signal/image
readers and dedicated software packages. However, a very crucial step is the manufacture of the tests
by the large-scale printing of capture ligands and the precise cutting of the nitrocellulose membranes to
strips having an intact microarray of spots. It will be explained that the economically viable production
of the LMIA and MELISA platforms is feasible.
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CROSSING ‘BORDERS’: DIAGNOSTICS IN FOOD ALLERGIES AND FOOD ALLERGENS
TESTING
Ronald Niemeijer
R-Biopharm AG, Germany
r.niemeijer@r-biopharm.de
Food allergy and allergen management has three stakeholders: (i) the consumer, who may suffer from
a food allergy; (ii) the food producer, who has to manage allergens in his products; and (iii) finally the
analytical service or test kit provider, who may serve both stakeholders, either directly or indirectly.
Surprisingly, only few companies are actually serving both markets: Diagnostic companies either
provide food allergy analytical methods to physicians or allergologists or focus on food producers and
their testing laboratories. At R-Biopharm, we are in the fortunate situation to be able to cross this
apparent border and serve both customers.
The majority of the analytical methods offered in both sectors are based on immunological principles. If
a food allergy is suspected, an in vitro test to detect specific IgE antibodies can be used to screen more
specifically for food (or other) allergies. The classical format is a microtiter plate ELISA for single
allergens – or in panels to detects different IgEs in the same plasma or serum sample. A more
convenient system is based on the immunoblot principle, which enables the user to screen for up to 20
IgEs in one sample. Moreover, these systems are quantitative, so give an impression of the severity of
the allergy.
Also for food testing the majority of systems is based on immunological methods, available in microtiter
plate ELISAs as well as lateral flow based immunoassays. The methods are quantitative and can often
be automated. An additional challenge with food testing is the huge variation in testing matrices as well
as the effect of processing methods on the detectability of allergens. So, sampling and sample
preparation methods are very important for the reliability of the results. In addition to immunological
methods, molecular diagnostic methods, based on PCR are more and more used in the detection of
food allergens.
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TUESDAY 8 NOVEMBER 2016
PARALLEL SESSION 6
SPECIAL PRESENTATIONS – VARIOUS TOPICS
METROFOOD-RI: A NEW RESEARCH INFRASTRUCTURE TO IMPROVE MEASUREMENT
RELIABILITY AND PROMOTE SCIENTIFIC COOPERATION AND DATA SHARING
G. Zappa and Claudia Zoani
Department for Sustainability, Biotechnologies and Agroindustry Division (SSPT-BIOAG), Casaccia
Research Centre, Italian National Agency for New Technologies, Energy and Sustainable Economic
Development (ENEA), Italy
claudia.zoani@enea.it
METROFOOD-RI ‘Infrastructure for promoting Metrology in Food and Nutrition’ is a new pan-EU
research infrastructure (RI) of global interest included as emerging-RI in the 2016 ESFRI Roadmap
(Domain ‘Health and Food’). By means of METROFOOD-RI it will be possible to carry out different
activities supporting data collection and measurement reliability, as well as basic and frontier research
in food and nutrition. The general objective is to enhance scientific excellence in the field of food quality
and safety by promoting metrology in food and nutrition, allowing coordination on a European, and
increasingly on a global scale. METROFOOD-RI aims at providing high quality metrology services in
food and nutrition, comprising an important cross-section of highly inter-disciplinary and inter-connected
fields throughout the food value chain, including agro-food, sustainable development, food safety,
quality, traceability and authenticity, environmental safety, and human health. METROFOOD-RI will
strengthen scientific knowledge, promoting scientific cooperation and encouraging the interaction
between the various stakeholders and the creation of a common and shared base of data, information
and knowledge. With this aim, a network of plants, laboratories and experimental fields/farms will be
realised (Physical-RI) and an e-RI will be developed. The Physical-RI will enable to carry out different
research activities supporting data collection and measurement reliability, quality and safety, and
traceability of food production, as well as basic and frontier research in food and nutrition. The e-RI will
make available a new useful, free access web platform, for sharing and integrating information and data
on availability of metrological tools for food analysis and will deal with integration of existing database
on food, focusing on emerging needs and collection of data on food composition, nutritional contents
and levels of contaminants in foods produced in different geographic regions and by applying different
technologies. Thanks to its broad multidisciplinary approach, METROFOOD-RI will be able to greatly
support the scientific community engaged on agrifood analyses, taking into account the whole supply
chain from primary production up to final consumption, so leading to important relapses on different
application fields (sustainable development, food quality and safety, traceability and authenticity,
environmental safety, human health, consumer sciences, etc.). It will permit also to strengthen the
relations among the scientific community, food business operators, consumers and the society in
general.
With specific reference to rapid methods, other than to make available in the Physical-RI advanced
platforms and skills for developing and validating new methods and devices, as well as for developing
new specific reference materials, METROFOOD-RI will permit to progress on metrological traceability,
reliability and comparability of measurement results, perform training activities, and promote data
sharing and integration.
Organised as a distributed RI structured on the basis of a hub and nodes model, METROFOOD-RI is
supported by the economic endorsement of 3 Member States and the political endorsement of 13
countries. Currently, 35 partners from 17 countries, together with an international partner (FAO) are
involved. In some countries, Joint Research Units for the organisation of METROFOOD-RI at a national
level have been already officially established. Each partner brings its wide and consolidated network of
international collaboration, which will ensure a very broad range of action, open also to developing
countries and new markets, and able to meet the needs of the scientific community and all stakeholders
even at a global level. METROFOOD-RI is now on its ‘Early Phase’, supported by EC funds trough the
H2020 INFRADEV-02-2016 project PRO-METROFOOD ‘Progressing towards the construction of
METROFOOD-RI’. For further information and documentation – METROFOOD-RI coordination office:
+39 06 3048 6202; info@metrofood.eu; www.metrofood.eu
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SPEED PRESENTATIONS
Short presentations by selected poster presenters to provide an overview of their research.
P19

Mesoporous silica materials incorporating BODIPY dyes as a versatile system for the trace
detection of hazardous chemical species
Kornelia Gawlitza
Bundesanstalt für Materialforschung und -prüfung (BAM), Germany

P25

A novel approach for the molecular detection of faecal enterococci in water via helicasedependent amplification for resource-limited settings
Claudia Kolm1,2
1Institute of Chemical Engineering, TU Wien, Austria; 4ICC Interuniversity Cooperation Centre
Water & Health, Vienna, Austria

P39

Rapid detection of meat-borne pathogens
Rosario Romero
Fera Science Ltd., UK

P42

On-site detection for improvement of plant health and phytosanitary inspection
Cor D. Schoen
Department Biointeractions and Plant Health, Wageningen Plant Research, Wageningen
University & Research, the Netherlands

P45

Fluorescence polarisation immunoassay for rapid detection of T-2 and HT-2 toxins in cereals
and cereal-based products
Michele Suman
Barilla Advanced Laboratory Research, Italy

52

RME2016
7-9 November 2016, the Netherlands

WEDNESDAY 9 NOVEMBER 2016
PLENARY MEETING
RAPID METHODS AND PLATFORMS FOR FOOD & FEED ANALYSIS
MULTIPLEX DROPLET DIGITAL PCR FOR QUANTIFICATION OF EU-AUTHORISED GMOs
Alexandra Bogožalec Košir
Department of Biotechnology and Systems Biology, National Institute of Biology, Slovenia
alexandra.bogozalec@nib.si
The majority of countries across the globe regulate the presence of genetically modified organisms
(GMOs) in food and feed products, usually by imposing a certain threshold for labelling. In the European
Union (EU), this threshold is set at 0.9% for authorised GMOs per ingredient (according to Regulation
(EC) No 1829/2003) and at 0.1% for GMOs in the process of authorisation (according to Commission
Regulation (EU) No 619/2011). The presence of GMOs in the process of authorisation is only allowed
in feed, but not in food or food products.
With the increase of authorised GMOs in the EU, the standard curve based quantitative polymerase
chain reaction (qPCR) assays, although still regarded as the golden standard, are becoming less and
less cost-effective. To address this issue, the screening approach was developed, analysing most
common transgenic elements (e.g., P-35S, T-nos, ctp2-cp4-epsps, bar, and pat). The screening
approach seemed to have worked, but with the increase of GMOs the diversity of transgenic element is
also increasing. Of all GMOs, soybean and maize represent the majority. Today, there are 11 GM
soybean lines authorised in the EU. Six of them can be detected using a pentaplex screening approach,
while 5 of them do not contain any of the common screening elements. Thus, 5 additional tests must be
performed, leading to increased costs for routine diagnostics. A suitable approach for improving time
and cost-effectiveness is multiplexing, where two or more targets can be detected in one single reaction.
When quantification is needed, multiplexing becomes exceedingly demanding to achieve with qPCR.
Thus, in order to increase the cost efficiency of GMO analysis, two droplet digital PCR (ddPCR)
multiplexing approaches have been explored: multiplex quantification per ingredient (MQI) and multiplex
event quantification (MEQ). Four MQI assays were developed for direct quantification of 11 authorised
GM soybean lines and 12 authorised GM maize lines. Additionally, two MEQ assays for individual
quantification of seven GM maize lines were developed. In the MQI multiplex assays, the transgenes
were labelled with one fluorescence reporter and the endogene with another. On the other hand, with
the MQE assays, two of the targets were labelled with one fluorescence reporter and two with another,
in different concentrations, enabling the quantification of each target individually. The final GMO
percentage is expressed as transgene to endogene ratio. The performance of the assays was evaluated,
and all of the assays were shown to meet the minimum performance requirements for GMO detection
methods. Furthermore, as current analysis software does not support analysis of more than duplex, a
new R- and Shiny-based web application analysis tool (http://bit.ly/ddPCRmulti) was developed,
automating the analysis of MEQ multiplex results.
Acknowledgements. This work was supported by the Slovenian Research Agency (contract numbers 1000-150105 and P4-0165) and the European Union under Grant Agreement No. 613908 (project Decathlon). Part of the
chemicals and consumables were kindly provided by Bio-Rad.

INNOVATIVE APPROACHES TO IDENTIFY UNAUTHORISED GMOs IN FOOD PRODUCTS
Alfred J. Arulandhu1, J. van Dijk1, M. Staats1, M. Voorhuijzen1, R. Hagelaar1, A. Costessi2,
D. Duijsings2 and E. Kok1
1RIKILT Wageningen University & Research, the Netherlands; 2Baseclear B.V., the Netherlands
alfred.arulandhu@wur.nl
Currently, a qPCR-based matrix approach is applied in routine testing to detect and quantify the
presence of approved genetically modified organisms (GMOs) in food materials. This approach aims to
explain all detected GMO-related elements on the basis of identified GMOs in the same sample.
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Unexplained GMO-related elements may thus indicate the presence of unauthorised GMOs (UGMOs)
in the analysed sample. To detect and identify UGMOs based on an unexplained GMO-related element,
genome walking approaches can be applied to obtain information on unknown adjacent sequences.
Recently, genome walking approaches are coupled to next generation sequencing (NGS) to sequence
multiple fragments in a single analysis. There is, however, to date no adequate approach available to
detect UGMOs in complex mixtures.
We aim to develop an adequate genome walking approach, coupled with NGS and a bioinformatic
pipeline, that will allow for the identification of UGMOs in complex samples. The approach will be
developed to broadly identify the known and unknown sequences of GMOs and UGMOs present in
complex mixtures. In this study, an innovative genome walking approach, amplification of linearlyenriched fractions (ALF), was developed. The sensitivity of the approach was evaluated on the basis of
complex mixtures containing 4 GM plant varieties in different percentages (MON15985, MON89034,
MON88017, each 1%, and MON810, 97%). In the ALF approach, the linear enrichment (LE) started
from the target element and was followed by purification steps to remove the unused primers and
genomic DNA. Subsequently, the enriched products were tailed and a semi-nested PCR was performed
to increase the number of enriched target sequences. To evaluate the success of the approach, a qPCR
was performed, targeting amplicons at various distances from the LE primers. Amplicons above 1 kb
were selected for PacBio sequencing. The obtained NGS data were analysed using a dedicated
bioinformatics pipeline. The qPCR results after LE confirm an increase of targets relative to the genomic
DNA. In total, 411 circular consensus sequence (CCS) reads were obtained from the PacBio sequencing
and most of these reads were between 1-2.5 kb. After the quality control, primer trimming and primer
selection 383 CCS reads remained, which can be clustered into 16 OTUs. Out of 16 OTUs, 9 mapped
to the MON810 GM variety, 1 OTU possibly mapped to the MON89034 GM variety, and 3 OTUs possibly
mapped to the MON15959 GM variety. All unmapped reads could be traced back to one of the reference
materials used in the analysis.
In conclusion, the ALF approach was shown to be a valid method to identify the known and unknown
sequences of GMOs and potential UGMOs present in complex mixtures. The approach is sensitive
enough to identify low abundant (1%) GMs targets in the complex mixtures. An automated bioinformatic
pipeline has been shown to be effective and reduce the time required for the NGS data analysis.

PERFORMANCE COMPARISON OF THREE DIGITAL PCR PLATFORMS IN DNA
QUANTIFICATION
Litao Yang, Y. Jiang, J. Hu, J. Shi and D. Zhang
School of Life Science and Biotechnology, Shanghai Jiao Tong University, China
yylltt@sjtu.edu.cn
The accurate quantification of DNA/RNA plays a key role in clinical diagnostics, food safety,
environmental inspection, molecular biology, etc. The appearance of digital PCR (dPCR) brings the
accurate and absolute quantification of DNA/RNA into reality compared with quantitative real-time PCR
(qRT-PCR), being used in several fields of scientific research. We present a performance comparison
of three currently used commercial dPCR platforms, i.e., Fluidigm chamber dPCR (cdPCR), Bio-Rad
droplet dPCR (ddPCR), and ABI QuantStudio3D dPCR (3D-dPCR), in DNA quantification employing
genetically modified (GM) plant and animal samples as examples. Our results suggest that absolute
DNA amounts with high accuracy can be obtained from all three platforms, which are more accurate
and precise than qRT-PCR. The results from ddPCR and 3D-dPCR are more accurate than that of
cdPCR, although cdPCR presents the best repeatability. The ddPCR and 3D-dPCR platforms show a
wide dynamic range in DNA quantification without any special diluting template DNAs. We also
compared the applicability of these three platforms to GMO analysis, including GM contents
quantification, characterisation of certified reference materials, and estimation of transgene copy
numbers, demonstrating dPCR is an ideal and suitable tool in accurate DNA quantification without any
calibrators.
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THE SYMPHONY PROJECT: INTEGRATED SYSTEMS FOR AFLATOXIN DETECTION IN MILK
Henk Leeuwis
LioniX BV, the Netherland
h.leeuwis@lionixbv.nl
This paper reports the concepts and the first results of the SYMPHONY project (FP7-ICT-2013-10). The
project aims at the sensitive and selective detection of contaminants, such as aflatoxin M1 and
antibiotics, in milk with novel technologies for sample preparation and detection. The system will be
integrated in the production chain of the dairy industry at intake to provide an effective tool for industry
precision, effective use of resources and waste reduction. In this study, we will demonstrate the benefits
of sample preparation by microfluidic phase separation, immunoaffinity and photonic sensors integration
to provide an effective and automated system alternative to lateral flow and ELISA kits for contamination
screening and quantification in milk.
In food analysis, it is often necessary to process the sample before quantification of the chemical analyte
to avoid matrix effects. Microfluidics can help in the automation of procedures, leading to greater control
and lower work burden on operators. In milk, the presence of fat, proteins and many other components
in a complex phase equilibrium poses particular challenges for analysis.
High-resolution biosensors, such as SiN asymmetric Mach-Zehnder interferometers (aMZI) and SiON
micro-ring resonators (MRR), were selected for analyte detection. Anti-aflatoxin aptamers immobilised
on the detector surface are used for the selective detection of aflatoxin, with a demonstrated layer
density of around 1,013 aptamers per cm 2. Low cost VCSEL sources and photodiodes are to be
integrated on chip by means of heterogeneous assembly. The achieved limit of detection (LOD) was
0.5x10-6 refractive index units (RIU) and 1.6x10-6 RIU in the case of aMZI and mRR, respectively. The
sensor regeneration and reusability was demonstrated up to 17 regeneration cycles.
Acknowledgements. This work was developed by the SYMPHONY project (www.symphony-project.eu) with
funding by the European Union’s Seventh Framework Programme FP7-ICT-2013-10 under grant agreement No
610580, STREP project ‘SYMPHONY’.

COMPARISON OF CG AND THE INNOVATIVE QDs AS LABEL FOR MULTIPLEX SCREENING
FOR THE DETECTION OF FOUR MYCOTOXINS
Astrid Foubert1, N. Beloglazova1, A. Rajkovic2, B. Sas3, A. Madder4 and S. De Saeger1
1Department of Bioanalysis, Ghent University, Belgium; 2Department of Food Safety and Food Quality,
Ghent University, Belgium; 3Food2Know, Ghent University, Belgium; 4Department of Organic
Chemistry, Ghent University, Belgium
astrid.foubert@ugent.be
Mycotoxins are small natural compounds produced as secondary metabolites by fungi. They are
common contaminants of many grains and pose a health risk to both humans and animals. Today, with
the increased regulatory requirements in food safety the demand for rapid, sensitive and accurate
methods to detect biological and chemical contaminants has increased. Hence, rapid methods, such as
lateral flow immunoassay (LFIA), are rapid, user-friendly and sensitive on-site tests suitable for this
purpose.
Here, we present the development of two multi-mycotoxin LFIA systems by using different kind of labels,
i.e., quantum dots (QDs) and colloidal gold nanoparticles (CG). By comparing the two labels conclusions
could be made about their sensitivity and their use for the development of rapid screening tests in
general. For the QD-LFIA and CG-LFIA green, red, orange-emitted QDs and gold nanoparticles were
used, respectively. Both of them were able to detect four mycotoxins, i.e., deoxynivalenol (DON),
zearalenone (ZEN) and T2/HT2 in different matrices (barley and wheat). The test was based on an
indirect competitive approach. First, the QDs were solubilised, which also made covalent bioconjugation
with antibodies (Abs) possible. Next, the specific Abs were immobilised on the QDs by carbodiimide
chemistry. In case of the gold nanoparticles, the bioconjugation was based on electrostatic interaction.
The mycotoxin ovalbumin (OVA) conjugates (DON-OVA, ZEN-OVA and T2-OVA) were synthesised and
immobilised as three test lines on the membrane. The test was completed within 15 minutes and there
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was no need for any mathematical or statistical processing of the obtained results. This detection
method is a user-friendly and sensitive detection method with cut-offs (DON: 1000 µg/kg, ZEN: 80 µg/kg,
T2/HT2: 80 µg/kg) according to EU legislation. Taking everything together, the development of an LFIA
with QDs as label required 20 times less labelled Abs and 4 times less mycotoxin conjugates to receive
an assay with the same cut-off levels as the CG-LFIA. Furthermore, the signals of the QD-LFIA were
much brighter and easier to interpret than the ones from the CG-LFIA.
Acknowledgements. This work is financial supported by the BOF Special Research Fund from Ghent University,
GOA project no. 01G02213.

EXPLOITING QUANTUM DOTS FOR SENSITIVE AND STRAIGHTFORWARD DETECTION IN
IMMUNOCHROMATOGRAPHIC STRIP TESTS
Laura Anfossi1, F. Di Nardo1, I.Y. Goryacheva2, V.V. Goftman2, C. Giovannoli1, G. Spano1 and
C. Baggiani1
1Department of Chemistry, University of Turin, Italy; 2Department of General and Inorganic Chemistry,
Chemistry Institute, Saratov State University, Russia
laura.anfossi@unito.it
The immunochromatographic strip test (ICST), also known as lateral flow immunoassay, offers several
advantages when compared to other immunoanalytical methods, such as stand-alone format, rapid
detection, no requirements for technical expertise and laboratory equipment, and low cost. It is thereby
considered as particularly feasible for using outside the laboratory. Traditional ICSTs employ gold
nanoparticles (GNPs) to generate visual signals and usually provide a binary yes/no answer in
accordance with a specific or mandatory cut-off level. However, new labels leading to improved
sensitivity and allowing for quantitative detection are strongly demanded. It is known that fluorescent
labels significantly lower the detection limit in different analytical methods. Among the fluorescent
probes, quantum dots (QDs) have attracted the interest of the biosensing community due to their unique
luminescent properties; such as high quantum yields, size-tunable fluorescence, broad absorption
spectra, narrow and symmetric emission spectra, and high resistance to photobleaching. In particular,
ICSTs exploiting QD have been successfully developed [1].
We also developed an ICST employing QDs as fluorescent probes for detecting fumonisins in maize
and compared the figures of merits of the QD-based ICST to those achieved by using traditional GNP
probes. The QD-ICST could be performed both as a qualitative or a quantitative test and allowed for
rapid, precise and accurate fumonisins determination. The use of QDs compared to GNP allowed us
improving sensitivity and precision of the ICST significantly, thus consolidating QDs as promising labels
to be applied in ICSTs for small molecule detection. More interestingly, QDs fluorescence is quenched
by resonant energy transfer to nanoparticles of suitable materials when these are kept at a convenient
distance, i.e., the distance achieved by antibody-antigen complex formation [2]. We exploited this feature
to design a new ICST format for small molecules detection, in which the test reagent on the analytical
membrane comprised the QD-labelled antigen, while the GNP-labelled antibody flowed across the
membrane. In our original design, the analytical signal is the QD fluorescence detectable on the test
line. Thus, a negative sample, which causes the GNP-labelled antibodies binding to the QD-labelled
antigen, switches off the signal, contrarily to what happens for standard ICSTs for small molecules. The
positive sample turns on the QD luminescence on the test line, allowing for straightforward interpretation
of the test result. The presentation will demonstrate the feasibility of the proposed approach by applying
the ratiometric fluorescent ICST for the sensitive detection of beta-lactams in milk.
References
1. Huang, X., Aguilar, Z.P., Xu, H., Lai, W. and Xiong, Y., 2016. Biosensors and Bioelectronics 75: 166-180.
2. Anfossi, L., Calza, P., Sordello, F., Giovannoli, C., Di Nardo, F., Passini, C., Cerruti, M., Goryacheva, I.Y.,
Speranskaya, E.S. and Baggiani, C., 2014. Analytical and Bioanalytical Chemistry 406: 4841-4849.

56

RME2016
7-9 November 2016, the Netherlands

NANOBODIES-BASED IMMUNOASSAYS AND BIOSENSORS FOR SMALL MOLECULES
Zhen-Lin Xu
College of Food Science, South China Agricultural University, China
zhlxu@ucdavis.edu
Nanobody (also refer to VHH) is the antigen binding fragment of heavy chain only antibodies. Discovered
nearly 25 years ago, they have been investigated for their use in clinical therapeutics and
immunodiagnostics, and most recently for environmental monitoring applications. A new and valuable
immunoreagent for analysis of small environmental chemicals, VHH will overcome many pitfalls
encountered with conventional reagents. VHH antibodies often perform comparably to conventional
antibodies for small molecule analysis, are amenable to numerous genetic engineering techniques, and
show ease of adaption to other immunodiagnostic platforms for use in environmental monitoring. We
summarise the efforts made to produce VHHs to food and environmental targets, compare the VHHbased assays with conventional antibody assays, and discuss the advantages and limitations in
developing these new antibody reagents, particularly to small molecule targets.

SENSOR DEVELOPMENT FOR MILK ALLERGENS DETECTION
Roberta D’Aurelio1, J. Ashley1, L. Trinh2, T. Rodgers2, J. Temblay3, A. R. Willey3 and I.E. Tothill1
1Cranfield University, UK; 2University of Manchester, UK; 3SEAC, Unilever plc, UK
r.daurelio@cranfield.ac.uk; i.tothill@cranfield.ac.uk
According to the most recent epidemiological data, milk allergy is one of the most common food allergies
worldwide. It can affect both children and adults with a wide variety of clinical problems, ranging from
gastrointestinal disorders and skin reaction to severe anaphylaxis reactions. Anaphylaxis reactions have
been reported to occur in up to 28% of milk allergy cases and can be often fatal in young patients. The
food industry can play a pivotal role in preventing the adverse health effects in sensitive populations by
detecting and alerting on intentionally and accidentally milk allergens occurrence in food.
A number of proteins have been identified as being responsible for inducing an allergic response,
including α-casein and β-lactoglobulin. Concentrations starting from 2 µg/ml of milk proteins can trigger
an allergic reaction in patients leading to possible life threatening situations. Food manufacturers are
looking to manage the levels of food allergens within food manufacturing plants to prevent crosscontamination of allergens between food lines and ultimately move away from precautionary labelling.
Current methods for the detection of milk proteins include LC-MS, ELISA and lateral flow assays, which
can be either labour intensive or not sensitive enough. Surface plasmon resonance (SPR) has the
potential to allow for the rapid and sensitive detection of milk protein and has a number of advantages
over traditional methods. In our current research, SPR based biosensors were developed to allow for
the quantitative detection of α-casein (α-CAS) and β-lactoglobulin (BLG) within the cleaning in place
system (CIP). Nano-molecularly imprinted polymers (NanoMIPs) were developed and synthesised
through the solid phase method in order to detect α-CAS and BLG, respectively. The nanoMIPs were
successfully immobilised onto the gold SPR chip and the sensors performance in detecting the target
proteins were assessed. The results show that the nanoMIPs based SPR sensors were able to
selectively detect the α-CAS and BLG, with a limit of detection (LOD) in the ng/ml. Results show that
the sensors are able to detect the protein in real samples, thus providing evidence of application of these
sensors in a real case scenario.
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REFLECTIVE PHANTOM INTERFACE: REAL-TIME, MULTIPARAMETER BIOSENSING IN
COMPLEX MEDIA
M. Salina1, G. Tagliabue1, S. Biffi1, B. Chini1,2, T. Bellini1,3 and Marco Buscaglia1,3
1Proxentia S.r.l., Italy; 2Neuroscience Institute, CNR, Italy; 3Department of Medical Biotechnology and
Translational Medicine, University of Milan, Italy
marco.buscaglia@unimi.it.
Analytical platforms that combine high sensitivity, operational simplicity and affordable costs find wide
application in many fields, including human diagnostics, food safety and environmental monitoring. To
this purpose, we have introduced the reflective phantom interface (RPI) method, a novel label-free
biosensing approach based on glass chips with a high quality anti-reflective layer for aqueous media
[1]. A multi-functional copolymer coating provides covalent immobilisation of protein or nucleic acid
probes onto the surface and prevents the non-specific adsorption of analytes and matrix constituents
[2,3]. The specific capture of target compounds yields a local increase of surface reflectivity measured
by a simple imaging system. The analytical device can be extremely compact, as demonstrated by the
use of the LED and CMOS camera of a smartphone to perform the measurement (Figure 1) [4].
Disposable cartridges embedding the RPI chips enable the simultaneous detection of biomarkers or
contaminants even in turbid media with competitive performance in terms of limit of detection and timeto-result. This highly versatile platform can be customised to test a wide range of substances. ProXentia
s.r.l. (Italy) develops and commercialises rapid analytical systems based on this technology aiming to
fast and reliable quality control along the food production and supply chain, focusing in particular on the
detection of mycotoxins and allergens in wine, flour and cereals.

Figure 1. (a) Plastic cartridge hosting the sensing surface. (b) RPI image of the chip surface spotted with different
protein probes. The image was acquired with a bench top apparatus. The spot diameter is about 200 μm. (c)
Compact optical set-up based on the LED and camera of a smartphone. (d) RPI image of the spotted surface
acquired with the smartphone system.
References
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THE ONGOING DEVELOPMENT OF SINGLE CELL MALDI-TOF, NEW HORIZONS
Gerold de Valk
BiosparQ B.V., the Netherlands
devalk@biosparq.nl
During the last decades of the 20th century, mass spectrometry (MS) has emerged as a very powerful
tool for proteomic research. A decade later, mass spectrometry and especially matrix-assisted laser
desorption ionisation time-of-flight (MALDI-TOF), started to be applied by as a microbiological and
taxonomical diagnostic and research tool. Nowadays, MALDI-TOF MS has evolved into a rapid, precise,
cost-effective and user-friendly tool for identification of intact bacteria, yeasts and fungi and is broadly
accepted by clinical microbiology laboratories throughout the world as an innovative tool for definitive
bacterial species identification. As a result, MALDI-TOF MS instigates a revolution in the day-to-day
practice of the microbiological laboratory.
Being the product of analytical chemistry for many decades, the MALDI-TOF MS technology is relatively
new for the world of microbiology. As a result, the potential of this technology is far from fully exploited.
To anticipate on possible future possibilities this presentation provides a primer on the basics of single
cell MALDI-TOF MS, which is able to generate interpretable spectra from as little as a single microbial
cell. Since the samples are analysed cell-by-cell, analysis of mixtures is feasible. Furthermore, since a
reliable identification requires less than 102 cells, direct analysis (i.e., without an enrichment step) of
samples may be possible as well for a number of sample types. Some of the first clinical data obtained
with a prototype built by BiosparQ will be presented.

TOWARDS NUCLEIC ACID EXTRACTION AND PURIFICATION ON A CENTRIFUGAL LAB-ON-ADISC PLATFORM
David J. Kinahan and J. Ducrée
School of Physical Sciences, Dublin City University, Ireland
david.kinahan@dcu.ie; jens.ducree@dcu.ie
There is an increasing need for on-site applications of DNA-based methods, both, for inspection services
by public authorities, as well as for companies that wish to monitor their supply chain. The capability to
apply DNA-based methods in the field, or at ‘point-of-use’, is critical where centralised laboratories are
inadequate to meet the demand of prompt answers for early intervention. The application fields
addressed by the Decathlon project are food analysis with specific emphasis on pathogen detection for
food safety, GMO identification and customs issues. In recent years, much progress has been made in
the development of different types of on-site devices that can accommodate DNA-based methods.
Within the Decathlon project, sample preparation and nucleic acid identification using a centrifugal
microfluidic platform were identified as having excellent potential for point-of-use application of ‘on-site
methods’.
The centrifugal microfluidic platform is of increasing interest in the microfluidics community, particularly
for low-cost, rugged point-of-use applications, such as medical diagnostics and environmental
monitoring. This lab-on-a-disc (LoaD) concept uses the rotationally induced inertial field to pump and
manipulate on-board liquids, e.g., for sample preparation and reagent management. The actuation by a
simple spindle motor can be implemented by low complexity instrumentation without the need for errorprone fluidic interfaces. Here we present work carried out to develop a centrifugal microfluidic ‘lab-ona-disc’ for DNA purification towards eventual integration into a sample-to-answer platform for detection
of the pathogen Escherichia coli O157:H7 from food samples. For this application, we use a novel
microfluidic architecture that combines ‘event-triggered’ dissolvable film (DF) valves with a reaction
chamber controlled by a centrifugo-pneumatic siphon valve (CPSV). This architecture permits full control
of liquid movement about the disc controlled just by changes in the disc spindle motor rate of rotation.
Additionally, the reliability of liquid routing is improved through the use of a ‘liquid plug’ composed of a
dense fluorocarbon liquid (FC-40) that can be removed to permit the routing of recovered sample to a
collection chamber. We characterise the performance of this system using a commonly used method
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based on DNA fluorescence and measure an extraction of efficiency of 58% which compares favourably
with ‘gold standard’ commercial spin columns, which extract with a typical efficiency of 60-80%.
Towards on-disc DNA identification using LAMP, we also present results from a microfluidic disc which
is designed for screening samples. Here, three samples (two positive and one NTC) are mixed with 2
target primer sets. By discretising the samples into multiple elements, which are then mixed with the
appropriate target primers, this approach enables ‘spatial’ multiplexing. This has the advantage of
increasing the development speed, and reliability, of the LAMP primer pairs and also reducing the
complexity of the detection scheme (as only turbidity or single wavelength fluorescent detection is
required). The capability to screen multiple samples on a single automated disc can, with increased
integration density, offers significant time savings compared with conventional pipetting robots.
Acknowledgements. This work is funded by Grant No. FP7-KBBE-2013-7-613908-Decathlon under the Seventh
Framework Programme.

FUTURE DEVELOPMENTS OF SINGLE MOLECULE SEQUENCING
Grégory Schneider
Supramolecular & Biomaterials Chemistry, Leiden Institute of Chemistry, the Netherlands
g.f.schneider@chem.leidenuniv.nl
DNA sequencing methods have rapidly evolved over the last five years, particularly since the release of
MinION (Oxford Nanopore Technologies, UK) on the market. In this presentation, the potential of 2D
nanopores and nanogaps for sequencing application will be described. To this respect, our nanopore
platforms lack a membrane thickness, and could therefore surpass current graphene and other next
next generation sequencing devices.
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products based on multiplex real-time PCR
André Olthoff, M. Giese, C. Groenewald and K. Berghof-Jaeger
BIOTECON Diagnostics, Germany

P37

Fast and reliable quantification of viable Legionella spp. and identification of L. pneumophila in
water by real-time PCR
S. Helbig, Florian Priller, B. Junge, C. Grönewald and K. Berghof-Jäger
BIOTECON Diagnostics GmbH, Germany

P38

Magnetic-based device for molecular point-of-care analysis
S.A.M. Martins1, V.C. Martins1,2, Mónica Rodrigues1, M. Antunes1, J. Germano1,2,
I. Lourenço1, J. Pereira1 and F.A. Cardoso1
1Magnomics SA, Portugal; 2INESC-ID, Portugal

P39

Rapid detection of meat-borne pathogens
Rosario Romero, D. Jones, M. D’Agostino, E. Haynes and N. Cook
Fera Science Ltd., UK

P40

GMO and species quantification in feeds and foods: the digital PCR approach
Sonia Scaramagli1, R. Bergami1, S. Gottardo1, B. Bertasi2, M. Tilola2 and M. Barbanera1
1COOP ITALIA, Italy; 2Istituto Zooprofilattico Sperimentale della Lombardia e Dell’Emilia
Romagna (IZSLER), Italy

P41

Use of NGS for species identification in pet food
Sonia Scaramagli1, R. Bergami1, S. Mourinho Chaves2, S. Nogueira2, M. Gadanho2 and
M. Barbanera1
1COOP ITALIA, Italy; 2Biopremier, Portugal
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P42

On-site detection for improvement of plant health and phytosanitary inspection
Cor D. Schoen, O. Mendes, Y. Griekspoor, T. Jakomin, P.J.M. Bonants and W. Stol
Department Biointeractions and Plant Health, Wageningen Plant Research, Wageningen
University & Research, the Netherlands

P43

Standardised PCR quantification of Lactobacillus paracasei F19 in stool samples of various
ages
Sander Sieuwerts and J. Håkansson.
Arla R&D, Denmark

P44

Identification of antigens for rapid differential Chlamydia serology in poultry
F.J. van der Wal, R. Bossers-de Vries, A. Dinkla, J.A. van der Goot, M. Heijne, J. Priem,
Conny B. van Solt-Smits, H.J. Roest, H.E. Smith and A. Bossers
Wageningen Bioveterinary Research, Wageningen University & Research, the Netherlands

P45

Fluorescence polarisation immunoassay for rapid detection of T-2 and HT-2 toxins in cereals
and cereal-based products
A.C.R. Porricelli1, V. Lippolis1, S. Valenzano1, M. Cortese1, Michele Suman2, S. Zanardi2 and
M. Pascale1
1Institute of Sciences of Food Production, National Research Council of Italy (ISPA-CNR),
Italy; 2Barilla Advanced Laboratory Research, Italy

P46

Development and validation of a reagent based on enzymatic reactions for determining
histamine in wines using an automated analyser and HPLC as reference method
Andreu Tobeña Montanuy, S. Dueñas Ros, S. Muñoz Hernández and N. Toro Funes
BioSystems S.A., Spain

P47

Rapid evaporative ionisation mass spectrometry for high throughput screening in food analysis
– the case of boar taint
Kaat Verplanken1, S. Stead2, R. Jandova2, C. Van Poucke3, J. Claereboudt4, J. Vanden
Bussche1, S. De Saeger5 and L. Vanhaecke1
1Laboratory of Chemical Analysis, Department of Veterinary Public Health and Food Safety,
Ghent University, Belgium; 2Waters Corporation, UK; 3Technology and Food Sciences Unit,
Institute of Agricultural and Fisheries Research (ILVO), Belgium; 4Waters Corporation,
Belgium; 5Department of Bioanalysis, Ghent University, Belgium

P48

DNA-based identification methods for Vaccinium
K. Kivivirta1,2, H. Korpelainen2 and Annikki Welling1
1Finnish Food Safety Authority (Evira), Finland; 2University of Helsinki, Finland
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P1: Recombinase polymerase amplification for the detection of Campylobacter in chicken
faeces
Rene Achterberg1, E. Pacholowicz2, G. Stamatelou2, M. van der Woning3, F.J. van der Wal1 and
M. Koene1
1Wageningen Bioveterinary Research, Wageningen University & Research, the Netherlands; 2Institute
for Risk Assessment Sciences, Utrecht University, the Netherlands; 3Plukon Food Laboratory, the
Netherlands
rene.achterberg@wur.nl
Conventional culture methods for the detection of Campylobacter in meat and meat-related samples
(faeces, slaughtering equipment) are time-consuming and tedious. Therefore, these methods are costly
and deliver the results 2-5 days after sampling. PCR-based methods are quicker, but require state of
the art laboratory facilities and well trained laboratory technicians. Recombinase polymerase
amplification (RPA) is an isothermal DNA amplification technology working at relatively low
temperatures with an optimal at 37⁰C. We compared a commercial RPA kit (TwistAmp ® exo
+Campylobacter) with conventional culture and real-time PCR for detection of Campylobacter in chicken
faeces. The faeces samples needed only very simple sample pre-treatment before we were able to use
them in RPA. Using culture as reference method, RPA showed a sensitivity of 96% and a specificity of
86%, while the sensitivity and specificity of the real-time PCR was 78% and 72%, respectively. The low
performance of the real-time PCR could be attributed to the presence of inhibitors, as was revealed by
the inhibition control in the real-time PCR. RPA was clearly less sensitive to inhibitors, and this makes
it a suitable candidate for ‘on-site’ detection of nucleic acid sequences with minimal sample pretreatment. In conclusion, using RPA we were able to detect Campylobacter in chicken faeces samples
(92% agreement with conventional culture) with very simple sample pre-treatment and a time to result
of approximately 1 h. Acknowledgements. This research was partly funded by the Dutch Ministry of
Economic Affairs.
P2: Development and evaluation of a Luminex multiplex serological assay to detect antibodies
against avian influenza virus in poultry
Rene Achterberg, S. Venema, E. Germeraad, F.J. van der Wal and N. Beerens
Wageningen Bioveterinary Research, Wageningen University & Research, the Netherlands
rene.achterberg@wur.nl
Avian influenza (AI), also called bird flu, is an infectious viral disease of birds. These viruses occur
naturally among wild birds and can infect domestic poultry, other animals, and in some cases also
humans. AI viruses are classified into subtypes on the basis of the hemagglutinin (HA) and
neuraminidase (NA) surface glycoproteins. In wild birds, 16 HA and 9 NA subtypes have been found in
numerous combinations. AI viruses of the H5 and H7 subtypes can become highly pathogenic in poultry,
thereby threatening flock health and causing severe economic damage. These highly pathogenic
variants can also pose public health risks. Detection of circulating antibodies to AI is widely used for
veterinary diagnostics and surveillance. Hemagglutination inhibition (HI) tests for H5/7 subtypes are
used in routine diagnostic serology. In this study, we investigated the potential of a multiplex serology
test based on Luminex technology, to detect antibodies (and therewith serotyping the infection) against
all HA and NA subtypes simultaneously in one single assay. For all subtypes, representative HA and
NA antigens were covalently bound to the fluorescent beads used in the Luminex platform. The resulting
54-plex assay was tested on a panel of reference sera generated by experimental infection of chickens
with a known virus. In addition, a panel of field serum samples was tested with promising results. We
are currently optimising the assay for use in routine diagnostics for AI. Acknowledgements. This
research was funded by the Dutch Ministry of Economic Affairs.
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P3: PCR-based detection of Listeria monocytogenes and Salmonella in a wide variety of foods
with GENE-UP®
Katrien Begyn, H. Hong and M. Uyttendaele
Laboratory of Food microbiology and Food Preservation, Ghent University, Belgium
katrien.begyn@ugent.be
GENE-UP® (bioMérieux) is a new PCR method for rapid detection of pathogens in food and
environmental samples with a user-friendly workflow. DNA is extracted using mechanical lysis in a
dedicated lysis tube using a specifically designed cap that does not require any cap handling. Extracted
DNA is used directly with freeze-dried ambient stable PCR reagents. The PCR method is based on dual
probe detection (fluorescence resonance energy transfer) allowing real-time detection and melting curve
analysis. PCR inhibition is often encountered in application of PCR [Rossen et al., 1992. International
Journal of Food Microbiology 17: 37-45; Uyttendaele et al., 2014. In: C. Batt and M. Tortorello (eds.),
Encyclopedia of Food Microbiology, Academic Press, pp. 1033-1041] and might detract on the
performance of a horizontal PCR method addressing a wide scope of foods. Thus, the bioMérieux novel
GENE-UP® PCR kits for detection of either Salmonella or Listeria monocytogenes were evaluated in a
method comparison test to the classical culture method, respectively based on ISO 6579:2002 and ISO
11290-1:1996, with regard to relative sensitivity, specificity, level of detection, speed and ease of use in
26 different foods that are known to be prone to PCR inhibition. An unpaired study design was set up:
15 food samples were inoculated with a mix of three S. enterica strains (LFMFP 883, LFMFP 689,
LFMFP 688) whereas 12 foods and 2 environmental samples were inoculated with a mix of 3 L.
monocytogenes strains (LMG 26484, LMG 23192 and LMG 23194). Two inoculation levels were
targeted: 1-25 cfu/25 g, 30-170 cfu/25 g and a blank (not inoculated). After inoculation samples were
stored at 4⁰C for 24 h prior to start-up of the GENE-UP® and standard culture method work flow. In the
L. monocytogenes trials (n=84), the GENE-UP® assay was in agreement to the reference method. The
blank fruit salad samples were positive for L. monocytogenes using both test methods (3 out of 4 blanks
positive). For the Salmonella assay, GENE-UP® was 100% in agreement with the reference method in
the high inoculation level (n=24). In the low inoculation levels: 31/38 samples were in agreement, 1 had
a positive deviation and 6 negative deviations (of these 6 samples, 3 were positive when retested which
is to be suspected at low levels of contamination where 50-75% of detection is satisfactory). Even at
low contamination, a high level of agreement is obtained. If a positive GENE-UP® PCR result is obtained,
it is recommended to confirm the PCR result by getting an isolate using a secondary selective
enrichment. However, in these troublesome foods, PCR based GENE-UP® did provide an easy-to-use
alternative for rapid screening of Salmonella and L. monocytogenes in food.
P4: Capacitive sensing of amphetamine-type stimulants based on immobilised molecular
imprinted polymers
Natalia Beloglazova1, K. Graniczkowska1, E. De Rycke1, M. Pütz2, F.M. Hauser2 and S. De Saeger1
1Laboratory of Food Analysis, Department of Bioanalysis, Faculty of Pharmaceutical Sciences, Ghent
University, Belgium; 2Forensic Science Institute, KT45-Toxicology, Bundeskriminalamt, Germany
natalia.beloglazova@ugent.be
Synthetic drugs are one of the most significant current drug problems worldwide. Amphetamine-type
stimulants (ATS) are globally the second most widely used drugs after cannabis, exceeding the use of
cocaine and heroin. ATS are potent central nervous system (CNS) stimulants, capable of inducing
euphoric state similar to cocaine. ATS production contributes to environmental pollution, so there is a
demand to develop robust and sensitive detection system for ATS in environmental water samples. To
perform continuous monitoring, the detecting unit must be submerged directly into the sample or furnish
a constant flow-through approach. A possible application is the monitoring of drugs in wastewater, which
can be used to estimate drug consumption and is called sewage epidemiology. A highly sensitive
capacitive biosensor was developed to monitor trace amounts of an amphetamine derivative in aqueous
samples. The sensing element is a gold electrode with molecular imprinted polymer (MIP) immobilised
on its surface. A continuous-flow system with timed injections was used to simulate flowing waterways,
such as sewers, springs, rivers, etc., ensuring wide applicability of the developed product. MIPs,
implemented as a recognition element due to their stability under harsh environmental conditions, were
synthesised using thermo- and UV-initiated polymerisation techniques. The obtained particles were
compared against commercially available MIP according to specificity and selectivity metrics;
commercial MIPs were characterised by quite broad cross-reactivity to other structurally related
amphetamine-type stimulants. After the best batch of MIPs was chosen, different strategies for
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immobilising them on the gold electrode's surface were evaluated, and their stability under extreme
environmental conditions was also verified. The complete, developed system was validated through
analysis of spiked samples. The limit of detection (LOD) for N-formyl amphetamine was determined to
be 10 μM in this capacitive biosensor system. Designed polymers demonstrated good recognition
properties and stability and could be recommended for analysis of real samples. The results obtained
indicate possible applications of this MIPs-based capacitive biosensor for analytical and forensic
analysis. To the best of our knowledge there are no existing MIPs-based sensors toward amphetaminetype stimulants (ATS). The development of new robust chemical receptor, for illicit drug detection
reported in this paper could be beneficial for analytical and forensic sciences. Acknowledgments. This
project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 653626. CapSenze Biosystems is highly acknowledged for their
help andsupport in this work.
P5: Immunochemical approaches for rapid detection of (multi)mycotoxins
Natalia Beloglazova1, I.Y. Goryacheva2 and S. De Saeger1
1Laboratory of Food Analysis, Department of Bioanalysis, Faculty of Pharmaceutical Sciences, Ghent
University, Belgium; 2Department of General and Inorganic Chemistry, Chemistry Faculty, Saratov
State University, Russia
natalia.beloglazova@ugent.be
Mycotoxin analytical methods include rapid screening and confirmation techniques in food and feed
matrices. Furthermore, the mycotoxin exposure can be determined both indirectly (based on the
combination of chemical analysis of foodstuffs and food consumption data) as directly by the
determination of exposure biomarkers, mycotoxin biotransformation products, in biological fluids, such
as urine or blood. Nowadays a major driving tendency for development of screening methods is an idea
to design rapid and robust techniques able to provide a sensitive and specific detection of several
analytes in various matrices. The tool to archive these conditions is combination of ‘classical’ sciences,
such as physics, chemistry, biochemistry and progress in nanotechnology. Both quantitative (ELISA,
FLISA, immunosensors) and qualitative (lateral flow, membrane-based flow-through, column test)
systems for (multi)analyte detection is one of the fast-growing trends. Developments of various
recognition elements as well as novel sensitive labels are currently ongoing in order to design a reliable
and rapid test-system. Different labels can be used in immunochemical methods depending on the
sample matrix, starting from enzymes (as the most sensitive label) to colloidal gold (widely used for
rapid screening of biological fluids). Colloidal semiconductor nanocrystals or quantum dots (QDs) have
emerged as a new class of fluorescent labels for biomedical diagnostics, molecular imaging and
chemical analysis. The unique optical properties of QDs enable the simultaneous detection of multiple
analytes on one single spot provided their conjugates are labelled with QDs which are fluorescent in
different parts of the spectrum. Another option for such effective combination is a Förster resonance
energy transfer (FRET) – a nonradiative energy transfer from donor chromophore (D), initially in its
electronic excited state to an acceptor chromophore (A) through nonradiative dipole-dipole interaction,
occurring without the involvement of photons. This presentation will give an insight into current trends
and innovations in immunochemical methods for (multi)mycotoxin rapid screening.
P6: Automated high-frequency flow cytometry enables in situ microbial process monitoring,
control, and optimisation in water and other liquids
Michael D. Besmer and F. Hammes
Eawag Dübendorf, Switzerland
michael.besmer@eawag.ch
Detecting dynamics of any given timescale requires sampling at a frequency that is 1 to 2 orders of
magnitude higher than the targeted timescale (e.g., monthly sampling for seasonal dynamics, hourly
sampling for diurnal dynamics). For microbiological variables, sampling and measuring more than daily
samples over weeks or even months is particularly challenging due to the laborious detection methods.
Hence, high-frequency microbial datasets are scarce and knowledge on microbial dynamics in
engineered water systems are lacking. We have developed a fully automated online flow cytometry
system that overcomes the tedious and restricting practice of grab sampling and subsequent cultivation
on agar plates. During the past three years, we opened a window on a myriad of short-term microbial
dynamics in engineered and environmental aquatic ecosystems including river water, groundwater,
springs, treated drinking water, and tap water. Measurements were done in situ, at high frequency (from
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seconds to hours), and in near real-time (10 minutes delay). This allowed for the detection of subtle
changes in bacterial concentrations during measurement periods ranging from hours to months. We
detected interesting and often unexpected microbial dynamics in every investigated system at time
scales from minutes to weeks and bacterial concentrations levels between 10 4 and 107 cells/ml. For
example, we showed clear diurnal fluctuations in bacterial concentrations due to (i) intermittent operation
of a groundwater extraction plant, (ii) varying water production rates in a drinking water treatment plant,
and (iii) daily water usage patterns in a building. Such results boost the idea of advanced monitoring of
microbial dynamics, which is critical for a better understanding of underlying causes of fluctuations (both
in environmental and technical systems) as well as the ecological and operational consequences
thereof. We expect that these findings will stimulate improvement/ development of early warning
systems, process monitoring, conceptual approaches to smarter sampling schemes, and system
optimisation. In conclusion, direct, automated, high-frequency testing of new systems as well as
operational and emergency control measures to improve system performance with respect to
microbiology (e.g., in production and disinfection processes) is now feasible. Applications in beverage,
food, and bioprocessing industries are natural next targets and currently under exploration.
P7: On-site screening of mycotoxins – requirements and challenges for rapid strip tests
Barbara Cvak
Romer Labs Division Holding GmbH, Austria
barbara.cvak@romerlabs.com
Rapid screening methods, such as lateral flow devices (LFDs), are gaining more and more acceptance
for monitoring mycotoxin contaminations on-site. Within the last years, the requirements on these tests
were increasing excessively. Besides the big challenge of replacing organic solvents with water-based
buffer systems for extraction, the overall robustness needed to be raised. More and more tests are used
on-site in completely different environments regarding temperature and humidity. Furthermore, they are
mostly performed by untrained personnel. Additionally, huge quantitation ranges up to 30 mg/kg are
demanded by customers and regulatory bodies for some mycotoxins. Therefore, we have challenged
our in-house developed LFDs for mycotoxin detection regarding extraction, temperature sensitivity,
compliance of test time as well as accuracy of results gained by different analysts in extended detection
ranges. The water-based extraction was compared to standard analytical laboratory reference methods.
Further, the influence of ambient temperature on the test performance was investigated by running the
tests at temperatures of 15+/-1°C up to 30+/-1°C. Test time was varied by +/-30 s. Overall accuracy was
ensured by comparing test results gained by three different analysts using naturally contaminated
samples only and testing highly contaminated samples up to 30 mg toxin per kg maize as example. This
presentation demonstrates the robustness of rapid strip tests for mycotoxins but also shows limitations
which still exist. The performance of rapid tests under conditions that vary significantly from the
procedure described in the respective manual will be highlighted.
P8: NanoMIP-EIS-sensor: a fast method to detect traces of drugs of abuse
Roberta D’Aurelio1, I. Chianella1, K. Smolinska-Kempisty2, E. Piletska2, S. Piletsky2 and I.E. Tothill1
1Cranfield University, UK; 2University of Leicester, UK
r.daurelio@cranfield.ac.uk; i.tothill@cranfield.ac.uk
Among all drugs of abuse, cocaine is the most commonly illicit stimulant used in European Countries,
where there are more than 17 million of users. Several societal implications are linked to the abuse of
cocaine. From healthcare perspectives, it has been estimated that most of the specialised drug
treatments are addressed to cocaine users. Furthermore, cocaine is one of the major cause of overdose
deaths. From security outlook, cocaine illicit market is worth around 6 billion Euros yearly. In order to
prevent illicit cocaine trafficking and their use, it is vital to identify suspected items/substances and to
screen them. Currently, the most sensitive method used to detect trace of cocaine is based on ion
mobility spectroscopy (IMS), while being fast sensitive it is expensive and prone to false positive results.
Other screening methods rely on competitive inhibition immunoassay in lateral flow format, and on
colorimetric tests. Nevertheless, both methods provide only qualitative or semi-quantitative results. In
this work, cocaine specific nano-molecularly imprinted polymers (NanoMIPs) were successfully
synthesised and applied for the development of an electrochemical affinity senor based on impedance
spectroscopy. The sensor was developed by attaching the NanoMIPs to the gold working electrode and
using a direct assay detection format with ferrocyanide/ferricyanide redox couple. Measurements were
recorded using an EIS analyser. The nanoMIP sensor was able to detect cocaine in buffer solutions in
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a ng/ml range, when compared to the non- imprinted polymer (NanoNIP), thus making this sensor a
cheap, fast and portable platform for drug of abuse screening.
P9: MIP loaded porous scaffolds as SPE sorbent for ergot alkaloids
Gilke De Middeleer1,2, P. Dubruel2 and S. De Saeger1
1Laboratory of Food Analysis, Department of Bioanalysis, Ghent University, Belgium; 2Polymer
Chemistry and Biomaterials Group, Department of Organic and Macromolecular Chemistry, Ghent
University, Belgium
gilke.demiddeleer@ugent.be
Mycotoxins are food and feed contaminants produced by various fungal species. Although these
secondary metabolites are only present in ppb-ppt concentrations, they are toxic to humans and
animals. Within the group of mycotoxins, ergot alkaloids are produced by Claviceps species and they
occur in cereal-based products. Since infected crops can be processed for consumption, the economic
impact should not be underestimated. Therefore, rapid, sensitive and accurate analysis is a strict
requirement to guarantee and secure food and feed safety. In general, multi-mycotoxin analysis includes
rapid screening and confirmatory methods. Selective recognition elements are required such as
molecularly imprinted polymers (MIP) which can bind with different target analytes. This research aims
to use MIP for the development of a solid phase extraction (SPE) column prior to ergot alkaloid LCMS/MS analysis. This application needs to cover the extraction of the six major ergot alkaloids and their
corresponding epimers. Sub-micrometer sized MIP for ergot alkaloids analysis were produced.
Equilibrium binding experiments indicated that MIP particles bind higher amounts of metergoline
template molecules compared to non-imprinted particles. In addition, different conditions were tested to
evaluate MIP binding characteristics for a mixture of the six major ergot alkaloids and their
corresponding epimers. Since the final application implies MIP to be immobilised onto poly-εcaprolactone (PCL) structures, the particles were deposited by means of Pluronic ® F127
bismethacrylate (PF127-BMA) hydrogel building blocks. The optimisation of the immobilisation protocol
and selection of the optimal hydrogel building block concentration were first examined on 2D PCLspincoated glass plates. These immobilisation experiments and sol-gel tests showed that 7.5 w% and
10 w% of PF127-BMA resulted in successful particle immobilisation and a 87.4% and 83.3% gel-fraction
of the corresponding hydrogel network, respectively. Second, MIP particles were immobilised on 3D
structures. Therefore, the BioplotterTM technology was used to produce 3D PCL scaffolds, which were
characterised by micrometer sized interconnective pores. The immobilisation of MIP onto these
scaffolds was successful as shown by SEM analysis. In a next step, the functionality of the MIP particles
onto the 3D structures was investigated to examine whether the MIP binding capacity was still sufficient
after immobilisation on 3D scaffolds. A maximum metergoline rebinding percentage of 44.87±8.30%
was obtained. Acknowledgements. The authors thank the agency for Innovation by Science and
Technology (IWT) for the financial support.
P10: Towards a new SPE sorbent for the detection of deoxynivalenol based on antibody
loaded porous poly-ε-caprolactone scaffolds by the AEMA grafting technology
Gilke De Middeleer1,2, P. Dubruel2 and S. De Saeger1
1Laboratory of Food Analysis, Department of Bioanalysis, Ghent University, Belgium; 2Polymer
Chemistry and Biomaterials Group, Department of Organic and Macromolecular Chemistry, Ghent
University, Belgium
gilke.demiddeleer@ugent.be
Deoxynivalenol (DON) is the most frequently detected mycotoxin within the trichothecenes group. This
mycotoxin is mainly produced by Fusarium graminearum and F. culmorum and most often occurs in
grains, such as wheat, rye and rice. Exposure of human and animals to DON can result in both acute
and chronic health effects ranging from gastroenteritis to inhibition of the protein synthesis. Various
analytical methods exist for accurate identification and quantification of the DON content in different
matrices. In this respect, recognition elements for a selective detection are of high interest. Antibodies
are still the golden standard and are widely used. This research aims to use anti-DON antibodies for the
development of a new type of solid phase extraction (SPE) sorbent based on loaded poly-ε-caprolactone
scaffolds (PCL). In a first step, secondary rabbit anti-mouse antibodies were successfully immobilised
onto 2D PCL surfaces by applying the 2-aminoethyl methacrylate (AEMA) grafting technology. The
presence of AEMA molecules was confirmed by static contact angle (SCA) measurements and X-ray
photoelectron spectroscopy (XPS). Next, both an ionic and a covalent immobilisation model for
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secondary antibodies were investigated in which four different concentrations were tested. The
combination of XPS and radiolabelling results indicated an inefficient immobilisation when using the
ionic model. Since in the covalent model the 0.0084 µg/µl antibody solution resulted in the highest
absolute nitrogen percentage (10.13 %±0.37) (XPS) and a twentyfold difference between the nonspecific and specific grafted amount (radiolabelling), these parameters were selected. Subsequently,
covalent immobilisation of a 0.0084 µg/µl secondary antibody solution was transferred to the 3D PCL
scaffolds. PCL-AEMA grafted scaffolds exhibited a total average of 11.74±0.10 µg grafted antibody
whereas non-specific immobilisation resulted in 5.89±0.42 µg. The homogeneity of the antibody
distribution in the centre of the scaffolds and the position of the antibodies on the pores of the carrier
structures were confirmed by µCT-SPECT analysis. However, this new SPE sorbent was not capable
of sufficiently retaining and/or eluting DON. This can among other be related to an insufficient amount
of grafted antibodies or incorrect orientation of the secondary antibodies on the PCL scaffolds. Further
optimisation is still required to use this type of sorbents in new SPE applications for the detection of
mycotoxins. Acknowledgements. The authors thank the agency for Innovation by Science and
Technology (IWT) for the financial support.
P11: On-site PCR for GMO detection
Frédéric Debode, G. Vanwynsberghe, E. Janssen and G. Berben
Unit Traceability and Authentication, Walloon Agricultural Research Center (CRA-W), Belgium
f.debode@cra.wallonie.be
Delivery of results of GMO analyses most generally occur after 5 to 10 working days (sometimes longer)
after reception of the laboratory sample. Within such a timespan, fresh products may have been
distributed or consumed. Moreover, it is difficult to withhold fresh products for a long period without valid
reasons to do so. The aim of this research is to propose a strategy to analyse samples on-site (fields,
supermarkets, warehouses) in order to take a rapid decision. Real-time PCR was used as it is the
technique of reference presently used in the laboratories. Real-time PCR on-site is now possible as
several portable machines appear on the market (with an average weight of 2 kg). However, on-site
analysis also requires sample preparation, DNA extraction and preparation of the master mix prior to
amplification. These different steps must be performed in an easy way, with the minimum of equipment
and in a short time span. Grinding is the most current way to prepare a sample. For this purpose, a
grinder of 2.7 kg with disposable grinding chambers was selected. The grinding chambers can be used
to store the ground sample for an eventual transfer to the laboratory. Two types of DNA extraction were
tested. The first one takes 1 h and was based on the principle of magnetic beads in combination with
simplified tools presented as a ‘lab in a box’. The second method permits a DNA extraction in 15 min in
a single tube. Direct amplification was also tested but gave inconsistent results on food products.
Several types of reagents for real-time PCR were tested: master mix containing a mix of polymerase
tolerant to inhibitors and ready-to-use lyophilised or frozen master mixes. Primers and probes for GMO
screening (p35S, tNOS) or plant species detection (papaya) were used in the master mixes. Tests were
performed on reference flours at low GM percentage, real-life samples containing MON40-3-2 soybean
and fresh papaya. Results show that several combinations were able to detect as low as 0.1% GM
(reference flour) and papaya DNA in fresh papaya. The strategy combining the DNA extraction in 15
min and the master mix tolerant to inhibitors was preferred. The applicability was demonstrated on-site
on a portable real-time PCR machine containing 8-wells. For questions of representativity of the test
portion, on-site methods as designed here are best suited to genetically homogeneous products.
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P12: Electrochemical detection of bacterial cells in coastal seawater samples using enzyme
profiling
S. Egan1, S. Padmanabhan1, M. Kelly2, N. O'Reilly2, C. Briciu-Burghina3, F. Regan3, G. Sharpson4 and
Eithne Dempsey1
1Microsensors for Clinical Research and Analysis (MiCRA Biodiagnostics), Centre of Applied science
for Health, Institute of Technology Tallaght, Ireland; 2Pharmaceutical and Molecular Biotechnology
Research Centre, Waterford Institute of Technology, Ireland; 3 DCU Water Institute, Marine
Environment Sensing Technology Hub (MESTECH), Dublin City University, Ireland; 4Fingal County
Council, Ireland
eithne.dempsey@ittdublin.ie
A key aim of this work is to achieve a rapid, simple, cost-effective test for detecting microbial
contamination as an alternative to current slow or expensive techniques. The early warning system
proposed involves sensing electrodes in a single disposable cartridge which is capable of the selective
capture and quantitation of bacterial cells. Current detection technologies for total bioburden or individual
species suffer either from sensitivity challenges or involve lengthy detection times (18-24 h or more).
The procedure involves on-biocard (Figure 1) capture from a typical sample volume of 100 ml followed
by bio-assay, involving electrochemical detection of enzymes expressed from the captured bacteria.
Escherichia coli (a Gram-negative bacterium) was selected as a model organism and a range of
enzymes arising from major metabolic pathways targeted and screened as candidates for detection.
Data presented here are based on an electronic assay for coliform organisms (ß-galactosidase positive)
Electrodes
Air vents
Filter

Figure 1. Prototype biocard fabricated in-house via laser cutting of
fluidic sub-components, assembly of polyester laminates, 0.45 μm filter
incorporation and integrated screen printed electrodes (n=5).
Operation requires a multichannel potentiostat/reader for
chronoamperometric measurements.

Reagent
cavity

and the optimised assay enables detection of 1 cfu/ml within <7 h. The assay was applied to
environmental (seawater) samples (n=30) as correlated against plate culture data. 13 sites (bathing
areas) were tested over 7 different dates throughout the 2016 summer bathing period (North Dublin
coastal region). Overall, the device enables water quality assessments – safe (<500 cfu/100 ml) or
unsafe (>1000 cfu/100 ml) – based on total coliforms and the technology can ultimately be automated
for the continuous on-site monitoring of environmental samples.
P13: Is the chemiluminescence detection a feasible and profitable advance for quantitative,
portable, user-friendly rapid methods?
Fabio Di Nardo1, M. Zangheri2, L. Anfossi1, M. Mirasoli2, D. Caputo3, A. Nascetti4, G. De Cesare3,
C. Baggiani1 and A. Roda2
1Department of Chemistry, University of Torino, Italy; 2Department of Chemistry, University of Bologna,
Italy; 3Department of Information, Electronics and Communication Engineering, Sapienza University of
Roma, Italy; 4Aerospace Engineering School, Sapienza University of Roma, Italy
fabio.dinardo@unito.it
In the last decades, as the result of the increasing demand for quick results, the scientific research has
been focused more and more on the development and optimisation of rapid methods of analysis. In
particular, huge efforts have been made to develop portable, affordable and user-friendly systems for
point-of-need testing. Immunoassay-based tests represent one of the most successful and versatile
strategies for point-of-need applications. Among the different immunoassay format, the immunochromatographic strip test (ICST), also known as lateral flow immunoassay, has already found
widespread applications in different fields [Anfossi et al., 2013. Analytical and Bioanalytical Chemistry
405: 467-480]. In ICST devices, the sample flows by capillary forces along an analytical porous
membrane that contains immobilised immunoreagents. Traditional ICSTs employ colloidal gold to
generate visual signals and usually provide a qualitative result (‘yes/no’ response). Semi-quantitative or
quantitative results in traditional ICSTs can be obtained using colorimetric analysis devices; however,
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most of them own a limited sensitivity. A suitable alternative to obtain quantitative information is to use
enzymes as labels, coupled to the chemiluminescence (CL) detection. Recently, we have shown that
CL detection in ICST provide good accuracy, high detectability and wide signal dynamic range [Zangheri
et al., 2015. Analyst 140: 358-365; Zangheri et al., 2015. Biosensors and Bioelectronics 64: 63-68].
Moreover, we used devices for CL signals detection that guarantee the on-site applicability of the
system, like a portable charge coupled device (CCD) camera and a simple smartphone. Our new
challenge is the development of CL-ICST self-standing systems. Thanks to the use of a
polydimethylsiloxane (PDMS) microfluidic-assisted cartridge hosting the strip and containing all the
reagents needed to perform the assay, we developed user-friendly integrated analytical devices. Using
this strategy, we developed a rapid system for the detection of the human serum albumin (HSA) in urine
samples with the aim to provide a tool for the diagnosis and typisation of diabetes. Moreover, we
developed a rapid system for the human salivary cortisol detection that will be used by crew members
directly on the international space station, with the aim to evaluate possible changes in levels of this
biomarker due to exposure to microgravity and/or increased stress levels. In either case, the portability
has guaranteed thanks to the use of hydrogenated amorphous silicon photodiode array or by the use of
a compact CCD camera for CL signal measurement. In this communication, the strategy to develop
such ready-to-use devices will be presented.
P14: Validation of a qualitative immunochromatographic strip test for the non-invasive
assessment of stress in dogs
Fabio Di Nardo1, L. Anfossi1, L. Ozella2, A. Saccani3, C. Giovannoli1, G. Spano1 and C. Baggiani1
1Department of Chemistry, University of Torino, Italy; 2Department of Life Sciences and Systems
Biology, University of Torino, Italy; 3EuroClone SpA, Italy
fabio.dinardo@unito.it
There is a growing social concern in the well-being of domesticated animals due to ethical
considerations and evidence showing that stress can impair immune function in animals, making them
more susceptible to disease including susceptibility to infection [Moberg, 2000. In: Moberg and Mench
(eds.), The biology of animal stress: basic principles and implications for animals. CABI Publishing, UK,
pp. 1-169]. An accepted approach to the study of stress and welfare in animals is measuring
hypothalamic-pituitary-adrenal (HPA) axis activity through the determination of plasma cortisol levels
[Kersey and Dehnhard, 2014. General and Comparative Endocrinology 203: 296-306]. However, blood
collection is an invasive procedure that requires skilled technical capabilities and has been shown to act
as a source of stress itself. Because salivary cortisol is highly correlated with plasma cortisol and saliva
sampling is a non-invasive practice, salivary cortisol has been extensively used to evaluate stress
response in animals of different species [Beerda et al., 1996. Hormones and Behavior 30: 272-279;
Kersey and Dehnhard, 2014. General and Comparative Endocrinology 203: 296-306]. The availability
of non-invasive diagnostic tools operable in situ would facilitate monitoring of animal welfare. Cortisol
StressTM (Camon SpA) is an immunochromatographic test aimed at qualitatively evaluating cortisol
levels in saliva of dogs. It has been specifically developed as a simple and accurate method to evaluate
the stress experienced by dogs. These animals are the most common companion animals and are used
also as working animals and in medical or educational facilities. Therefore, the periodic evaluation of
stress in dogs is important to monitor their well-being and, mostly, to provide adequate security to people
with whom they come into contact. Cortisol stressTM is a competitive immunochromatographic strip test
(ICST) using gold nanoparticles as probes, in which the colour intensity of the test line is inversely
correlated to the salivary cortisol level. The test provides a tool for the assessment of stress in dogs,
executable outside the laboratory by non-trained personnel, and without the need of any equipment. It
is intended for discriminating stressed animals on the basis of the salivary cortisol above a defined cutoff value, which has been set at 4 ng/ml. We evaluated the accuracy of the test by determining salivary
cortisol in 85 samples of canine saliva belonging to dogs with very variable age, sex, breed, and life
history, and comparing the qualitative results to those obtained by a reference immunoenzymatic test.
Furthermore, we evaluated the precision of the test by an experimental design approach, which
combines errors due to within-day and between-day variation with the biological variability. Moreover,
we studied the shelf-life of the device in three experimental conditions. The results of this validation
study will be presented in this communication.

RME2016
7-9 November, the Netherlands

73

P15: Desert rose-like and standard gold nanoparticles for immunochromatographic strip test
Fabio Di Nardo, L. Anfossi, C. Giovannoli, G. Spano and C. Baggiani
Department of Chemistry, University of Torino, Italy
fabio.dinardo@unito.it
Nowadays, rapid immunoassay-based tests are widely applied in clinical, drug, food and environmental
analysis. Among the different formats, the immunochromatographic strip test (ICST) technique is
increasing its relevance year by year [Mak et al., 2016. Trends in Analytical Chemistry 79: 297-305].
ICST devices involve immunoassays in which the sample flows by capillary forces along an analytical
membrane that contains immobilised bioreagents, dispensed in specific area called test line and control
line, where the former gives information about the target analyte, while the latter ensures the correct
functioning of the test. Traditional ICSTs employ gold nanoparticles (GNPs) as antibodies label, allowing
a naked-eye detectability. The standard GNPs used in ICST are mainly spherical, with a diameter of 30
nm; they exhibit a deep-red colour, which reflects the surface plasmon resonance (SPR) band around
525 nm. Sometimes the red colour of the lines can be a limitation; for weak signals it is quite difficult to
see a pale-red on the white background of the nitrocellulose. Moreover, for ICST designed for multianalyte analysis, the result interpretation can be tricky. For these reasons, it would be very useful to
have nanoparticles with the advantages of the standard GNPs, but characterised by a different colour.
It is well-known that size and shape of GNPs have significant influences on the SPR band; therefore, by
modulating these parameters, it is possible to obtain nanoparticles with different colours. We
synthesised highly complex desert rose-like GNPs through a seeding growth approach (Figure 1). These
Figure 1. Desert-rose like GNPs.

GNPs exhibit a SPR band at around 620 nm, which is consistent with the blue colour observed. The
results on the use of desert rose-like GNPs will be discussed in this communication, along with the
development of a multiplex-ICST using desert rose-like and standard GNPs.
P16: Use of headspace solid phase microextraction and GC-MS for analysis of terpene profiles
of hops
Christine Dumas1 and K.K. Stenerson2
1Merck, France; 2Millipore Sigma, USA
christine.dumas@sial.com
Terpenes are small molecules synthesised by some plants. The name ‘terpene’ is derived from
turpentine, which contains high concentrations of these compounds. Terpene molecules are constructed
from the joining of isoprene units in a ‘head-to-tail’ configuration. Classification is then done according
to the number of these isoprene units in the structure. The configurations of terpenes can be cyclic or
open, and can include double bonds, and hydroxyl, carbonyl or other functional groups. Terpenes are
contained in the essential oils derived from plants, and often impart characteristic aromas to the plant
and/or oil. For example, DL-limonene, which is found in lemon, orange, caraway and other plant oils,
has a lemon-like odour. In this application, headspace-solid phase microextraction (HS-SPME) using a
divinylbenzene/carboxen/polydimethylsiloxane (DVB/CAR/PDMS) fibre, combined with GC/MS, was
used to profile some of the predominant terpenes present in common hops. A simple headspace
extraction was performed on three different hop samples; (i) dried hop flowers of unknown variety;(ii)
pelletised Cascade hops; and (iii) pelletised US Goldings hops. Chromatographic separation was
performed on a 60 m nonpolar Equity-1 capillary GC column, and identification was achieved using
retention indices and spectral library match. Terpene profiling was able to differentiate old, oxidised hops
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from samples in good condition. In addition, identification of the presence of specific terpenes was used
to differentiate one hop variety from another.
P17: Effective QuEChERS clean-up and quantitation of planar pesticides from green food using
a novel graphitised carbon black and a zirconia-based adsorbent
Christine Dumas1, P. Myers2, B. Betz2, B. Ozanich2, J. Claus2 and M. Ye2
1Merck, France; 2Millipore Sigma, USA
christine.dumas@sial.com
Pesticides with a planar structure, such as hexachlorobenzene and chlorothalonil, are among those
commonly used during the cultivation of spinach and other green, leafy crops. Extraction and analysis
of these residues is complicated by the presence of chlorophyll in the food matrices. Large pigment
molecules like chlorophyll are deleterious to both GC-MS and LC-MS/MS analyses; accumulating in the
inlet and degrading column performance in GC and contaminating the source in LC. Method EN15662
recommends the addition of graphitised carbon black (GCB) to clean-up tubes to remove chlorophyll
and other pigment interferences. In addition to removing pigment molecules, however, GCB also retains
the planar pesticides because of π-π interactions between the graphitic carbon and the planar structures
of the pesticides. Previous work shows a near linear inverse relationship between pigment removal and
recovery of planar pesticides. Suggestions to overcome this problem include adding toluene to the
extraction solvent to minimise binding to the GCB and using smaller amounts of GCB to balance
recovery of planar pesticides with colour removal. Data show that neither of these solutions is completely
satisfactory. This poster, shows a QuEChERS clean-up mix, Supel QuE Verde, that comprises a
proprietary GCB and a zirconia-containing adsorbent, Z-Sep+, to remove chlorophyll while maintaining
high recovery of planar as well as other pesticide residues in green food. Colour removal was
determined using a UV-Vis spectrophotometer. Planar pesticide recovery was determined using a GCMS/MS Triple Quad. The effects of quantity and surface areas of GCB on the colour removal and
pesticide recovery will also be discussed.
P18: QuantiFERON IGRA – gold standard in human diagnostics and now a promising candidate
for improved bovine TB diagnostics
Stefanie Fritsche
QIAGEN Leipzig GmbH, Germany
stefanie.fritsche@qiagen.com
Tuberculosis (TB) remains a major threat to human and animal health. Interferon-gamma release assays
(IGRAs) based on modern peptide antigens like QIAGEN’s QuantiFERON®-TB Gold In-Tube (QFT-IT)
have become the test of choice for screening humans for TB, rapidly replacing the century-old tuberculin
skin test (TST). Interestingly, the forerunner of QFT-IT was originally developed to combat bovine TB in
Australian cattle in the 1980s. In veterinary diagnostics, in particular for bovine TB testing, IGRAs are
not yet widely accepted due to concerns about the accuracy of the results obtained with first-generation
PPD-based IGRAs. They have been reported to have a wide specificity range, which could lead to
problems in low prevalence areas. Therefore, PPD-based IGRAs are currently used as ancillary tests
to TST. New peptide antigens used in the latest generation QFT-IT have been tested for veterinary
applications in several studies. The assay has been described for bovine TB testing [5] including a
modification required to detect ruminant interferon-gamma. In response, QIAGEN has developed a
complete IGRA solution for veterinary diagnostics combining QFT-IT blood cell stimulation with the new
cattletype IFN-gamma ELISA. The new peptide antigens show higher specificity with no marked loss of
sensitivity or cross-reactivity in Mycobacterium avium subsp. paratuberculosis infected herds as well as
the potential to differentiate BCG-vaccinated from M. bovis-infected ruminants. QFT-IT uses special
sample collection tubes with the peptide antigens coated on the tube wall, simplifying blood cell
stimulation for veterinarians. Data on the improved robustness of bovine TB testing using a modern
peptide-based in-tube IGRA technology will be presented. Furthermore, data from international field
studies comparing QIAGEN’s IGRA solution to TST, PPD-based IGRAs, necropsy and PCR results will
be shown. The results demonstrate that this new generation of IGRA has the potential to resolve the
lack of robustness and specificity, taking TB testing in veterinary diagnostics to a new level.
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P19: Mesoporous silica materials incorporating BODIPY dyes as a versatile system for the
trace detection of hazardous chemical species
Kornelia Gawlitza, E. Climent, M. Biyikal, H. Witthuhn and K. Rurack
Bundesanstalt für Materialforschung und -prüfung (BAM), Germany
kornelia.gawlitza@bam.de
There is a significant contamination of our water resources and an accelerating accumulation of
hazardous species in the aquatic biosphere. Whether, for example, mercury – as a contaminant
constantly released from a multitude of industrial processes – or chemical warfare agents (CWAs), such
as Tabun (GA), Sarin (GB) or Soman (GD) – as highly toxic remnants of World War II released from
dumped containers upon their progressive corrosion – are concerned, such hazards can cause serious
problems to human health even at low concentration. Monitoring these becomes increasingly essential.
Therefore, it is necessary to develop sensors for such hazards that combine high sensitivity, good
selectivity, and fast responses, and can dispense with complex instrumentation. Here, we present SBA15-type mesoporous silica materials containing boron-dipyrromethene (BODIPY) probes in their pore
systems that allow for the sensitive and selective detection of the two target analytes CWAs and Hg 2+
in natural waters via a change in the optical properties. In the case of Hg2+, the BODIPY dye is directly
adsorbed on the (inner and outer) surface of the highly porous material and coordinates the metal ion,
leading to an enhancement of fluorescence with a limit of detection (LOD) of 15 ppt. Using the same
silica material but incorporating a covalently attached BODIPY dye, the CWAs GA, GD and GB can be
detected via fluorescence quenching induced by an intra-annular cyclisation [Climent et al., 2016.
Chemistry – A European Journal 22: 11138-11142]. The obtained LOD in natural waters is in the pM
range and hence below the maximum permissible concentrations for CWAs in drinking water [Guidelines
for organophosphorus nerve agents, 1995. In: National Research Council, Guidelines for chemical
warfare agents in military field drinking water, §3. National Academies Press, USA]. Aspects of system
design as well as application in water and food analysis (fish extracts) will be presented.
P20: Sodium thiosulfate addition as an inhibitor of the lactoperoxidase system for a more
reliable bacteriophage acidification test
Valery Gutsal, R. Bibiloni, M.-B. K. Warming
Arla R&D, Denmark
valery.gutsal@arlafoods.com
The acidification test is a good tool capable to indicate the presence of phage inhibition in dairy samples
against complex starter culture. However, in cases where phages are not the only factor affecting culture
growth, the acidification test could indicate false positive results. The lactoperoxidase system (LPS)
could be one of the potential culture inhibiting factors. Therefore, there is a need to block activity of LPS
to avoid false positive results. 52 samples were analysed using both plaque and acidification tests.
Results indicate that in several cases there is a mismatch between the values of PFU and ΔpH values.
It was found that concentrations of lactoperoxidase above 6 mg/l are sufficient to enable bacteriostatic
activity of LPS. Using the ABTS essay, concentrations of lactoperoxidase were measured in all 52
samples. The values of lactoperoxidase varied between 0 and 24.5 mg/l. Sodium thiosulfate (STS), as
a potential LPS blocking agent, was tested for the inhibition of culture at different concentrations.
Additionally, STS was tested for possible inhibition of phages. The highest non-inhibiting concentration
of STS was capable to block LPS in all 52 dairy samples. A modified acidification test with optimal
concentration of STS in the fermentation medium was used to retest the 52 samples. Compared with
the plaque test, the STS-modified acidification test revealed absence of previously observed
mismatches. Using STS as an addition to the fermentation medium of the acidification test, helps
eliminate false positive test results. It is proposed to use STS as an improvement for the standard
acidification test.
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P21: Bisphenols in honey and their migration from food contact materials
M. Česen1,2, D. Lambropoulou3, M. Laimou-Geraniou3, T. Kosjeka2, U. Blaznik4, D. Heath1 and
Ester Heath1,2
1Department of Environmental Sciences, Jožef Stefan Institute, Slovenia; 2Jožef Stefan International
Postgraduate School, Slovenia; 3Department of Chemistry, Aristotle University of Thessaloniki,
Greece; 4National Institute of Public Health, Slovenia
ester.heath@ijs.si
Bisphenol A (BPA), a common ingredient in polycarbonate and epoxy resin, is present in our
environment to such an extent that exposure to it is unavoidable, with the principle route of exposure
being contaminated food. This is worrying because BPA is a known endocrine disruptor and its use is
becoming increasingly restricted. In order to avoid tightening regulations, producers are turning to the
use of similar bisphenol and bisphenol type compounds (BPs). Bisphenol residues have been reported
in various foodstuffs, albeit their presence in, e.g., honey, a popular commodity, is hardly reported.
This study reports on a GC-MS based method analysis of 11 bisphenol/related compounds (BPA,
bisphenol AF (BPAF), bisphenol AP (BPAP), bisphenol B (BPB), bisphenol C (BPC), bisphenol E (BPE),
bisphenol F (BPF), bisphenol S (BPS), bisphenol Z (BPZ), 4-cumylphenol (HPP), and dihydroxybenzophenone (DHBP)) in honey and food simulant (10% ethanol). Pre-concentration by SPE with
OASIS HLB cartridges was followed by derivatisation with N-(tert-butyldimethylsilyl)-N-methyltrifluoroacetamide with 1% tert-butyldimethylchlorosilane. The validated methods with LODs up to 0.147
ng/g were applied to 36 honeys in various types of packaging from different EU and non-EU countries
and food simulant stored in presentative blank containers. Results showed that honey samples
contained BPA, BPAF, BPE, BPF, BPS and BPZ in amounts up to 107, 53.5, 12.8, 31.6, 302 and 28.4
ng/g, respectively. BPAF, BPE, BPS and BPZ were determined in honey for the first time and this is also
the first report of BPE in any foodstuff. BPS was detected in one sample at concentration above its
specific migration limit set in Commission Regulation (EU) No. 10/2011 (SML=50 ng/g) making this
honey inappropriate for consumption. Under simulating conditions, BPA and BPAF were detected in
food simulant ≤42.2 and 19.8 ng/ml, respectively, while other compounds were <LOD. The results
suggest that the majority of bisphenols detected in honey probably derive from a source other than final
packaging. Acknowledgments. The authors would like to thank local honey producers for donating
representative FCMs. This work was financially supported by the EU through the ISO-FOOD project
(ERA Chair for isotope techniques in food quality, safety and traceability, grant agreement no. 621329)
and by the Slovenian Research Agency (Programme groups P1-0143 and P3-0395, and Projects L15457, L1-7544, N1-0047 and J1-6744).
P22: Development of an electrochemical immunosensor for malaria detection
Aver Hemben and Ibtisam E. Tothill
Cranfield University, UK
a.hemben@cranfield.ac.uk; i.tothill@cranfield.ac.uk
Malaria is common in the tropics and is caused by the Plasmodium parasite. Malaria affects
approximately 50% of the world’s population causing millions of deaths every year, though some
progress has been reported in eliminating the disease in some countries. The vector for the parasite
thrives in tropical countries where it is transmitted by adult female Anopheles mosquitoes. Despite
control efforts, the disease continues to affect productivity and accurate detection of the disease may
pose a challenge in low resource settings. Available methods for malaria detection include blood film
microscopy, immunochromatographic tests, polymerase chain reaction, serological tests and laser
desorption spectroscopy. Some of these methods show high sensitivity and specificity but are time
consuming and relatively expensive so may not be amenable for use in situations with poor
infrastructure. Also some of the instruments cannot be applied as a point-of-care diagnostic method.
This study aims to develop a malaria biosensor that is rapid, portable, low cost and easy to use
especially in endemic areas. Plasmodium falciparum lactate dehydrogenase (pLDH) was selected in
this work as the biomarker for the detection and diagnosis of malaria. An enzyme-linked immunosorbent
assay (ELISA) sandwich format using horseradish peroxidase (HRP) as the enzyme label and the
electrochemical signal generated using 3,3´5,5´ tetramethyl-benzidine dihydrochloride (TMB) /H2O2
system was applied to a screen-printed electrode. The disposable sensor comprised a gold working
electrode and an integrated counter and reference electrode which enabled the low cost, easy to use
and sensitive detection of malaria. The performance of the assay and sensor were optimised and
characterised achieving a limit of detection of 1.69 ng/ml in buffer samples. The assay signal was then
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amplified using gold nanoparticle conjugated detection antibody-HRP and a detection limit of 1.29 ng/ml
was achieved enhancing sensor sensitivity. The electrochemical assay will be investigated further for
malaria antigen detection in real samples.
P23: Assessment of a carbon-bead capture method and electronic sensor for the detection of
Bacillus cereus spores and vegetative cells
Shahzad Imar, S. Yadav, B. Seddon and B. Singh
MiCRA Biodiagnostics, CASH-Synergy Centre, Institute of Technology Tallaght, Ireland
shahzad.imar@ittdublin.ie
SIGNALMAN is an industrial collaboration between MiCRA Biodiagnostics and the Dairy Processing
Technology Centre, a University of Limerick dairy industry consortium. The project involves the
engineering of automated biosensors to detect and enumerate spore-forming bacteria in milk and dairy
processing lines. Quality control of processed milk and associated high value products is of extreme
importance to the dairy industry since a variety of microorganisms can lead to issues of product quality
and reduced shelf life. Thermophiles and spore-forming bacteria, such as Bacillus cereus, are identified
in milk and milk-powder products by traditional culture-plate and colony counting techniques. These
procedures are well understood and very reliable, however, they require three days to process samples
resulting in serious and costly production delays. It has, therefore, become essential to develop new
micro-analytical technologies to rapidly detect spore-forming bacteria contamination during dairy
processing. SIGNALMAN utilises electronic biochip technology with a mesofluidics device for sample
and reagent handling and electrode-based sensors for the detection and enumeration of bacteria. The
sensor relies on spore or cell capture by physisorption onto carbon beads in a flow-through reaction
chamber. Bead-captured species are cultured with selective media and cell enzyme activity measured
by on-chip electrodes. Current biochip methodology includes a 30-min bead-reactor incubation followed
by a 15-h period for germination and growth for spore detection, or 8-h selective media cultivation for
metabolising cells. The electronic sensor has been correlated with a standard 24-h culture-plate method
Figure 1. A schematic of the MiCRA Biochip indicating the nomenclature of the various components of the device.
The reaction chamber (RC) of the B. cereus biochip is holds carbon beads . Assay routines are performed within
the RC by sequential injection, incubation and aspiration of diluted sample, wash buffer, culture media and
substrate. The capacity of the RC is approximately 15µl. During the analytical procedure, no leakage into the
transverse fluidic channel occurs and thus the electrode system is kept isolated from the microbiological sample.
Before injection of substrate, pressure is applied to the membrane touch fluidic pump which is subsequently
released after the required incubation time; this creates a negative pressure which draws the enzyme product into
the fluidic system and across the detection channel. The electrode signals are measured from two sensors, denoted
electrode A and B in the illustration. (Biochip is a design of MiCRA Biodiagnostics).

and found quantitative for spore & cell counts over a wide dynamic range, <10-105 cfu/ml. The lower
limit of detection for cells is 1 cfu/ml, while samples of higher contamination (102 cfu/ml) are detectable
within 6 h. The sensitivity and detection level of the current biochip design for B. cereus spores is thought
to be constrained by diffusion processes and adsorption mechanisms operating within the carbon-bead
capture chamber. These processes are under consideration in the SIGNALMAN research.
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P24: Electrochemistry-mass spectrometry as a versatile tool to simulate the biotransformation
of citrinin – a comparative study
Julia Keller1, H. Haase2 and M. Koch1
1Bundesanstalt für Materialforschung und -prüfung (BAM), Germany; 2Technische Universität Berlin,
Germany
julia.keller@bam.de
Mycotoxins can be found worldwide in food and feed and cause a variety of mould-related health risks,
which makes it necessary to further examine their toxic effects and metabolic fate in humans and other
mammals. Beside standard in vitro and in vivo assays with liver cell preparations or rodents, an
increasing interest in new simulation methods are playing a growing role. Electrochemistry (EC) is one
of these novel techniques and has been used successfully in drug research for several years [Faber et
al., 2014. Analytica Chimica Acta 834: 9-21] and recently also for mycotoxins [Simon et al., 2016.
Analytical and Bioanalytical Chemistry 408: 2471-2483]. The primary objective of this study was to
determine the capability of EC as a supportive and versatile instrument to elucidate metabolic pathways
of mycotoxins. On the example of the food relevant mycotoxin citrinin a coulometric flow-through cell
equipped with a carbon working electrode was used to oxidise citrinin by applying a potential between
0.7 and 2.5 V vs. Pd/H2. The electrochemically generated oxidation products were then analysed by
mass-spectrometric detection coupled online to EC (EC-MS) and compared with data from a standard
in vitro model with human and rat liver microsomes preparations. To receive a comprehensive
assessment of oxidative techniques chemical oxidation by Fenton´s reaction was performed as well.
The obtained LC-MS/MS data confirmed the production of dihydrocitrinone by all of the three tested
oxidation systems and demonstrates the potential of EC-MS for the successful prediction of the main
phase I metabolic reactions of mycotoxins, since dihydrocitrinone is the mainly formed metabolite by
humans after intake of citrinin [Ali et al., 2015. Archives of Toxicology 89: 573-578]. Beside the identified
dihydrocitrinone from electrochemical, enzymatic and chemical oxidation of citrinin there is still a number
of yet unknown compounds. As the next step, structural characterisation of the generated oxidation
products by NMR and X-ray analysis will be enabled by their large-scale production using preparative
EC cells.
P25: A novel approach for the molecular detection of faecal enterococci in water via helicasedependent amplification for resource-limited settings
Claudia Kolm1,4, R. Martzy1,4, K. Brunner1, R.L. Mach1, R. Krska2, R. Sommer3,4, G.H. Reischer1,4 and
A.H. Farnleitner1,4
1Institute of Chemical Engineering, TU Wien, Austria; 2Department IFA-Tulln, University of Natural
Resources and Life Sciences Vienna, Austria; 3Institute for Hygiene and Applied Immunology, Medical
Univesity of Vienna, Austria; 4ICC Interuniversity Cooperation Centre Water & Health, Austria
claudia.kolm@tuwien.ac.at
Faecal indicator bacteria such as intestinal enterococci are used around the globe to assess the
microbiological quality of environmental waters. In this respect, quantitative polymerase chain reaction
(qPCR) has become a powerful tool within the last decade to monitor more rapidly the levels of
enterococci. However, qPCR is limited to specialised laboratories having access to high-end
instruments and well-trained operators. Isothermal amplification methods, including helicase-dependent
amplification (HDA), represent a novel group of DNA-based detection techniques that mainly differ from
PCR-technology in the temperature conditions needed to amplify a specific DNA target region. Unlike
PCR, HDA can be performed at a constant temperature and thus offers considerable advantages
especially for resource-limited settings. Furthermore, HDA is a promising technique for incorporation
into portable, battery-operated devices and microfluidic systems (lab-on-a-chip). Here, we report on an
HDA assay for the detection of Enterococcus spp. by targeting the 23S rRNA gene as a marker for fecal
pollution in water. To that end, an existing qPCR assay – adopted as a method recommended by the
U.S. Environmental Protection Agency (USEPA, Method 1611) – was translated into an isothermal
reaction format. The developed HDA assay uses the exact same primer set as the USEPA qPCR assay
but can be entirely performed on a simple heating block. The assay was evaluated for its specificity and
sensitivity by testing genomic DNA isolated from pure cultures of 15 enterococcal and 15 nonenterococcal strains in three different concentrations. The limit of detection was determined by analysing
a dilution series of genomic DNA from Enterococcus faecalis. Furthermore, the applicability of the
developed HDA assay was evaluated on a set of 30 environmental water samples with and without
history of faecal pollution, comprising spring/ groundwater samples, surface water and polluted spring
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water samples as well as waste water samples. The HDA assay showed a limit of detection as low as
26 target copies and equal performance in discriminating target and non-target bacterial strains. The
performance of the HDA assay when applied on environmental water samples was in very good
accordance with the results obtained by the reference qPCR assay. In conclusion, the developed HDA
assay has great potential for use as high-throughput screening tool for water bodies in resource-limited
settings; suspicious samples can then be tested in specialised laboratories using qPCR. Since amplified
products were visualised via gel electrophoresis, a nucleic acid lateral flow strip test is currently under
development for rapid visual signal read-out.
P26: Single cell bacterial species identification by Raman spectroscopy within seconds
Lisa Krapf, M. Lankers and O. Valet
rap.ID particles Systems GmbH, Germany
lisa.krapf@rap-id.com
The rapid identification of bacterial species is of major importance in several fields, e.g., the diagnosis
of sepsis or other diseases or food safety. Classic methods require a time consuming incubation or
amplification step to identify the bacterial species. A valid identification is not possible within less than
on day. As the time needed for diagnosis is crucial in applications as disease treatment, the identification
of single bacterial cells directly after retrieving the samples is beneficial. Raman spectroscopy provides
information about the molecular composition of a sample by means of inelastic scattering of
monochromatic light at molecular vibrations. As different bacterial species are equipped with a
characteristic molecular composition, it is possible to discriminate between different bacterial species
on single cells by 532 nm Raman spectroscopy. We used fluorescence imaging to size and detect the
location of bacteria on a metal substrate. Subsequent static imaging analysis delivers the location for
spectroscopic evaluation. The so called image guided spectroscopy delivers high quality Raman signals
of single bacteria. The Bio Particle Explorer (BPE) provides a high resolution microscopy as well as a
highly sensitive Raman Spectroscopy setup. With this instrument samples of single bacteria dispersed
on a Nickel foil were imaged and up to several thousand Raman spectra of the particles found on the
substrate could automatically be analysed by Raman spectroscopy. Several studies performed with the
BPE have shown the successful pathogen identification: (i) food safety/civil defence: detection of anthrax
endospores in powder samples; identification of water pathogens; detection of Brucella spp. in milk; and
identification of meat-associated pathogens [Stöckel et al., 2012. Angewandte Chemie 51: 5339-5342;
Kusic et al., 2014. Water Research 48: 179-189; Meisel et al., 2012. Applied and Environmental
Microbiology 78: 5575-5583; Meisel et al., 2014. Food Microbiology 38: 36-43]; and (ii) clinical samples:
bladder infection; and analysis of bacteria from sputum samples [Kloß et al., 2013. Analytical Chemistry
85: 9610; Kloß et al., 2015. Analytical and Bioanalytical Chemistry 407: 8333-8341]. Advanced database
models are required to match the bacteria Raman signals with previously recorded spectra of the same
species. We will also discuss successful strategies in setting up single cell libraries.
P27: Performance evaluation of a rapid lateral flow immunoassay for aflatoxins determination
in maize by solvent free extraction
Veronica M.T. Lattanzio1, N. Guarducci1, S. Powers2, B. Ciasca1 and C. von Holst3
1Institute of Sciences of Food Production, National Research Council of Italy, Italy; 2Vicam, A Waters
Business, USA; 3JRC Directorate F – Health, Consumers and Reference Materials, Belgium
veronica.lattanzio@ispa.cnr.it
Screening tests based on lateral flow devices (LFDs) are intended for the purpose of determining the
presence/absence of specific mycotoxins in commodities of interest. These tests can play an important
role within the safety monitoring of food and feed chains, since they allow rapid decision making, and
require less resources compared to confirmatory methods. Moreover, the use of LFDs in combination
with water based extraction protocols (when available) represents a further advantage of these kits,
eliminating the use of hazardous solvents. As a commercial product, test kits should include an
applicability statement, containing information on target matrix and mycotoxin concentration, cut-off, and
false suspect rate. This information shall be obtained by conducting a validation study. In particular,
performance criteria for mycotoxin screening methods are set in Commission Regulation (EU) No
519/2014. Aim of this work was to evaluate analytical performance of a commercial LFD for the
determination of aflatoxins in maize after water-based extraction. The validation study was performed
at AFB1 levels encompassing EU maximum permitted levels (up to 10 µg/kg). The experiments were
conducted according to a 5-days nested design, and included ‘between-day’ effects, influences from
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different maize varieties and repeatability as a source of error. Analysis of the obtained results provided
the following information: (i) the precision of the response under repeatability and intermediate precision;
(ii) the matrix effect on the precision; (iii) the cut off value; (iv) the rate of false positive results for samples
containing AFB1 at levels below the screening target concentration (STC); and (v) the rate of false
negative results for samples containing AFB1 at levels above the STC. To evaluate the range of
applicability of the method, cut off and false positive rate were calculated either by considering 2 or 4
µg/kg as STC. The total precision expressed as relative standard deviation, varied from 16 to 35 % and
was considered as acceptable. Cut off values calculated considering 2 or 4 µg/kg as STC were 1.33
and 1.95 µg/kg, respectively, whereas false positive rate for blanks resulted 37 and 13% respectively.
Analysis of a set of 60 samples naturally contaminated with AFB1 (range n.d. – 16 µg/kg) performed by
LFD and the official method revealed a good correlation (R=0.95) between the obtained results. The
overall data indicated the tested kit as fit for the purpose of assessing AFB1 contamination in maize at
EU regulatory levels.
P28: Blood meal and blood products detection using synchronous fluorescence spectroscopy
Marie-Caroline Lecrenier1, O. Abbas1, A. Taira2, Q. Arnould1 and V. Baeten1
1Food and Feed Quality Unit, Agricultural Product Valorisation Department, CRA-W, Belgium;
2Catholic University of Louvain (UCL), Belgium
m.lecrenier@cra.wallonie.be
In Europe, ruminant processed animal proteins (PAPs) and blood products are not allowed to be used
in feed for farmed animal. In contrast, blood meal and blood products of porcine origin are both
authorised in aquafeed, whereas only porcine blood products are allowed to be used in feed intended
for other non-ruminants. Besides official methods (light microscopy and PCR), complementary methods
are developed in order to refine the by-products identification. By-products derived from blood are one
of these products for which additional information are needed. Indeed, these prohibited materials
sometimes cannot be distinguished from those authorised (e.g., milk powder) using official methods.
The aim of this work was to develop a fast and easy method to detect blood meal and blood products.
This study was based on the detection of hemoglobin in animal feed by synchronous fluorescence
spectroscopy (SFS). To achieve this goal, preliminary tests were carried out on reference material
(hemoglobin and albumin purchased from Sigma Aldrich) in order to determine appropriate conditions
(solvent) and parameters (offset values) for hemoglobin detection. Selected settings were then applied
to analyse protein extracts of commercial feed material derived from blood. The results obtained on
blood meal and blood products (hemoglobin powder and plasma powder) showed fluorescence spectral
bands that characterise hemoglobin. In order to determine whether the method was fit for the purpose,
real commercial compound feeds known to contain or to be free from blood products or blood meal were
analysed. Principal component analysis (PCA) applied to these spectra showed that it was possible to
discriminate samples containing hemoglobin from those that do not contain. This result confirmed that
SFS is a promising screening method for the detection of hemoglobin in animal feed.
P29: Detection of bovine/porcine blood-derived products in animal feed using targeted triplequadrupole mass spectrometry analysis
Marie-Caroline Lecrenier1, M. Dieu2, P. Veys1, M. Planque3 and V. Baeten1
1Food and Feed Quality Unit, Agricultural Product Valorisation Department, CRA-W, Belgium;
2Laboratory of Cellular Biochemistry and Biology (URBC), University of Namur, Belgium; 3Health
Department, CER Groupe, Belgium
m.lecrenier@cra.wallonie.be
Blood-derived products are valuable animal products used in feed for their nutritional value and their
positive effects on growth and health. Nevertheless, since the BSE crisis, their use is strictly regulated.
Blood meal and blood products (hemoglobin powder and plasma powder) of bovine origin are totally
prohibited. Blood meal and blood products of porcine origin are authorised in aquafeed, whereas only
blood products are allowed to be used in feed intended for other non-ruminants. The detection of the
type of protein and the species of origin is therefore crucial to ensure feed safety. With the current official
methods for the detection of PAPs – light microscopy and PCR – it is not always possible to specifically
identify this type of protein source. The objective of our work was to set up a routine mass spectrometry
method for a qualitative detection of blood meal and hemoglobin powder of bovine and porcine origin in
feed. The method was based on the detection of species-specific peptides biomarkers identified in a
previous study by a non-targeted approach. All biomarkers were peptides of α and β hemoglobin
RME2016
7-9 November, the Netherlands

81

subunits. Proteins were extracted using a TCA/acetone protein precipitation protocol followed by
purification with a 2-D Clean-Up Kit (GE Healthcare, USA). After an in-solution trypsin digestion step,
analyses were performed by liquid chromatography (Acquity system; Waters, UK) coupled with a triplequadrupole mass spectrometer (Xevo TQS; Waters, UK) with electrospray ionisation. The acquisition
and processing of data were carried out by MassLynx software (v. 4.1; Waters), and multiple reaction
monitoring (MRM) design was made using the open source software Skyline
(https://skyline.gs.washington.edu/labkey/project/home/software/Skyline/begin.view). Reference hemoglobin powder was used to select MRM transitions for each peptide biomarkers and to optimise their
collision energy. Commercial feed material and compound feed containing or free from blood-derived
products were then analysed. Selected transitions were present in materials or feed known to contained
blood derived product of the same origin and absent in the others. Artificially contaminated feed with
various contamination levels were also analysed in order to evaluate the influence of matrix composition
and to experimentally determine the limit of detection. A first estimation of the LOD was around 0.05%
w/w, which was below the LOD imposed by the EC for animal proteins detection methods.
P30: A complete solution for virus detection in food in accordance with ISO15216
F. Hamon, N. Delepaut, Frédéric Lehembre and C. Mabilat
bioMérieux, Centre Christophe Mérieux, France
frederic.lehembre@biomerieux.com
Foodborne diseases caused by norovirus are increasing every year. This underlines the need for simple,
sensitive, fast, standardised and reliable methods in order to offer analytical solutions to industries to
better control foodborne virus safety issues. The objective of this study was to develop and validate a
global detection workflow from samples to results in accordance with ISO15216. The performance
criteria (inhibition impact, specificity, limit of detection) of the complete solution were compared with the
ones of the ISO method. Protocols described specifically for each type of matrices (shellfish, soft fruits,
leafy green vegetable, bottled water and surface) included in the ISO/TS15216 were used for virus
elution and concentration. Mengo virus VMC0 was used as a viral process control. RNA extractions
were performed using the bioMérieux NucliSens ® DNA/RNA extraction platforms or eGENE-UP®
equipment. ceeramTools® molecular detection kits (simplex or multiplex detection) were used for
identification and quantification of the different viruses. A ring trial study for each type of matrices was
conducted with different laboratories in Europe. Whatever the category of samples, evaluation of
inhibition led to identical results using either an external positive control as described in ISO15216 or
internal positive control included in the kits for all the viral targets. The same limit of detection was
achieved (250 genome copies per portion of tested samples with IC>95%) for all type of food samples
with both methods. All the participants in the inter-laboratory study were able to reach the same limit of
detection whatever the food matrices. For all sample categories included in the reference method, the
complete solution and the reference method ISO15216 were concluded to be equivalent. As more
analyses can be performed, more data on virus circulation can be generated leading to a better viral
food safety management.
P31: Using loop-mediated isothermal amplification (LAMP) technique for the rapid detection of
the Enterococcus spp. 23S rRNA gene as a marker for faecal pollution in water resources
Roland Martzy1,4, C. Kolm1,4, K. Brunner1, R.L. Mach1, R. Krska2, R. Sommer3,4, A.H. Farnleitner1,4
and G.H. Reischer1,4
1Institute of Chemical Engineering, TU Wien, Austria; 2Department IFA-Tulln, University of Natural
Resources and Life Sciences Vienna, Austria; 3Institute for Hygiene and Applied Immunology, Medical
Univesity of Vienna, Austria; 4ICC Interuniversity Cooperation Centre Water & Health, Austria
roland.martzy@tuwien.ac.at
Microbial pollution of water resources through faecal input and the resulting potential presence of human
enteric pathogens is a predominant threat to public health in developing as well as in industrialised
countries. The microbial water quality can be determined by the detection of standard faecal indicator
bacteria (SFIB), such as E. coli or certain Enterococcus species by microbiological or molecular
methods. In recent years, isothermal amplification methods have become a useful alternative to the
classical molecular detection method of polymerase chain reaction (PCR), which is why they are used
for the detection of different types of analytes with increasing frequency. In this study, a simple and rapid
high-throughput method for the detection of Enterococcus spp. by loop-mediated isothermal
amplification (LAMP) is described. A set of six specific LAMP primers was designed to amplify a
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diagnostic fragment of the Enterococcus 23S rRNA gene, which is present in several enterococcal
species targeted by the quantitative PCR (qPCR) implemented in the U.S. Environmental Protection
Agency (USEPA) Method 1611, but cannot be found in any relevant non-enterococcal species. The
sensitivity and specificity tests were performed using a set of 30 reference strains, consisting of 15 target
and 15 non-target bacterial species, where LAMP showed equal performance compared to the
previously mentioned reference qPCR method. A dilution series of Enterococcus faecalis reference
strain DSM 20478 DNA revealed that the LAMP method can reliably detect down to 100 DNA target
copies per reaction within 45 minutes. Results were confirmed by real-time fluorescence monitoring of
LAMP amplicon formation using a qPCR cycler, by gel electrophoresis as well as by direct SYBR Green
I staining of the amplification products. Additionally, a set of DNA extracts from environmental water
samples covering spring water, ground water, surface water as well as waste water was tested.
Contingency analysis demonstrated a highly significant accordance between the results of the
developed LAMP assay and the reference qPCR method. In conclusion, this method has great potential
to be performed on a simple heating block and is therefore a promising candidate for the efficient
screening and testing of water samples in less technically equipped laboratories and by less-skilled
personnel.
P32: Electronic biosensors for reliable detection of molecular biomarkers of pregnancy in dairy
cattle
Camilo Mendes de Menezes1, M. Diskin2, I. Malo Estepa2,3, D. Jonston2, M. Crowe3 and
E. Dempsey1
1Centre for Research in Electroanalytical Technologies, ITT Dublin, Ireland; 2Teagasc, Ireland; 3UCD
School of Veterinary Medicine, Veterinary Sciences Centre, University College Dublin, Ireland
camilo.mendesdemenezes@ittdublin.ie
The reproductive performance in dairy cattle is an important factor affecting
production and economic efficiency, particularly in seasonal grass based
systems such as in Ireland. Efficient reproductive management of dairy cattle
encompasses, heat detection, appropriate timing of insemination, use of
viable semen, optimisation of management factors affecting embryo survival
and pregnancy diagnosis [Diskin and Morris, 2008. Reproduction in Domestic
Animals 43 Suppl. 2: 260-267]. The aim of the current proposal is to build
upon, validate and commercialise recent advances developed by the
Reproductive Biology Research Cluster in UCD and Teagasc, which has
identified putative novel biomarkers of early pregnancy in dairy cattle. Prior
data shows that maternal systemic and milk molecular profiles at the miRNA, IgG glycan and protein
levels at day 20 post artificial insemination are reflective of the presence of a developing embryo. Herein,
we intend to translate measurement technology to a biosensor in cartridge format adapted for an in-line
milk sampler (see Figure), hence realising automated pregnancy diagnosis that can be easily applied in
milking parlours. A candidate protein biomarker, glyceraldehyde-3-phosphate dehydrogenase,
catalyses the sixth step of glycolysis with the cofactor NAD+ simultaneously reduced to NADH. Data
here demonstrate quantitative capability of the proposed electrochemical assay, which involves
electrocatalytic NADH oxidation in milk via voltammetric/chronocoulometric techniques. Signal
amplification and selectivity will be provided by an electropolymerised film of 3,4-dihydroxybenzaldehyde at a thick film printed transducer.
P33: Rapid test systems for detection of themophilic Campylobacter in food and beverage
I. Duldhardt, Kathleen Merx and M. Zachlod
ScanBec GmbH, Germany
info@scanbec.de
Thermophilic Campylobacter, particularly the two species Campylobacter jejuni and Campylobacter coli,
are acknowledged as one of the most frequently reported food-borne pathogen world-wide.
The use of the conventional method for identification and quantification via enrichment, plating and at
the end often confirmation by PCR is a time consuming procedure and not suitable for testing foodstuff
with short shelf lives. With QPCRScan-Campylobacter and HybriScan®Campylobacter two rapid test
systems for the detection are available. QPCRScan-Campylobacter offers a time saving, qualitative
determination of the Campylobacter species C. jejuni and C. coli. It is based on the patented
rehybridisation probe system (RPS) technology and enables a homogenous and high-throughput
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nucleic acid detection. The established HybriScan®technology allows a significant reduction of the
verification step. The identification and quantification is based on the detection of target molecules from
microorganism of interest by a so-called sandwich hybridisation. The test system contains specially
designed probes for the identification of the 3 thermophilic Campylobacter species C. jejuni, C. coli and
C. lari. Whereas HybriScan®Campylobacter uses RNA as target molecule, which permits the evidence
of viable cells, QPCRScan-Campylobacter rest on the determination of DNA. Both systems can be
currently applied for the detection of Campylobacter species mentioned above in less than 72 h. An
AOAC validation study for both test systems has been started yet.
P34: Expression and interpretation of test results for the presence of allergens
Danica Milinkov Guljaš, J. Hrubik and G. Nović
SP Laboratory, Serbia
danica.milinkov-guljas@victoriagroup.rs
Food allergy symptoms are most common in children, but they can appear at any age and reactions can
vary from mild to severe like anaphylaxis. There are eight types of food that cause the majority of
reactions: milk, egg, wheat, peanut, tree nuts, soy, fish, and shellfish. Soy is considered as a valuable
source of proteins with similar amino acid composition as proteins from animal sources, and soy is also
rich in fat. All these reasons make this legume very popular as food and feed; an increase in its usage
can lead to an increase in allergic reactions. For now, there is no legislation defining the minimum
amount of allergens that causes an allergic reaction. Allergens in food can be very difficult to detect as
they are often present in trace and masked by the food matrix. Assays, such as ELISA, DNA-based
assays, and HPLC have a very important role in the determination of allergens. ELISAs target the actual
allergenic protein, but in the case of soy results can be expressed as soy flour or soy protein isolate.
DNA assays are good for detection of food allergens where no immunoassay are available but they are
not suitable for the detection egg allergen. Liquid chromatography is highly specific, sensitive and
reliable. This all leads to different kind of results and interpretations. In recent years, SP Laboratory has
participated in several proficiency tests (PTs). One of them was the determination of soy allergen in
wheat flour. Samples were tested with two different test kits; the presence of soy allergen was
determined with one kit and its absence with another kit. The final results of PTs showed that among 22
participants, where the assigned value was 5,5 mg/kg, SP Laboratory found 6,9 mg/kg. Using another
kit, SP Laboratory found <2,5 mg/kg as 20 other participants. These results point to the lack of methods
and an unclear response to food producers who need to clearly label the presence of allergens in their
final product. So far, there is no direct relation between allergic reaction and analytical result, and
mentioned values may have no impact on the allergic consumer; however, this kind of doubts should
not exist. It would be good to obtain data based on medical testing and clinical literature for individual
threshold doses that may be useful in risk assessment modelling.
P35: Development of an enzyme-linked immunoassay for the determination of pleuromutilins in
feed and foodstuff of animal origin
K. Filippova, Irina Nesterenko, E. Vylegzhanina and A. Komarov
Department of Pharmacological Drugs, Food and Feed Safety, The All Russian State Center for
Quality and Standardization of Veterinary Drugs and Feed, Russia
iranes2607@gmail.com
Pleuromutilins (tiamulin and valnemulin) are antimicrobial agents that are used mainly in veterinary
medicine, especially for swine and to a lesser extent for poultry and rabbits. In pigs, tiamulin and
valnemulin are used to treat swine dysentery, spirochaete-associated diarrhoea, porcine proliferative
enteropathy, enzootic pneumonia, and other infections where Mycoplasma is involved. The potential
contamination of animal origin foodstuffs with pleuromutilins results in a risk of the potential increase in
drug resistance in bacteria. The use of antimicrobial substances as feed additives and as growth
promoters was prohibited in 2006 by Regulation (EC) No 1831/2003 of the European Parliament and of
the Council. Now, antimicrobial substances can be used only as medicated feedingstuff. Medicated
feedingstuffs are produced only on prescription in authorised manufacturing places. In agreement with
EU and Russian legislation, both production process and usage of medicated feedingstuff have to be
strictly monitored and controlled. The main aims of the control process are determination of active
ingredient concentration, homogeneity of the product, and detection of illegal use of tiamulin in feed.
The maximum residue levels established by the Custom Union for tiamulin and valnemulin in pork,
porcine liver, eggs, chiken meat, and liver range from 50-1000 μg/kg. To protect the health of
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consumers, it is necessary to detect pleuromutilins residues in animal edible tissues and feed. In this
work, a polyclonal antibody-based indirect competitive enzyme-linked immunosorbent assay (ELISA)
was developed for the determination of tiamulin and valnemulin. The highly specific antibody was
targeted for valnemulin conjugated with keyhole limpet hemocyanin. The antibodies were characterised
in the homologous and heterologous antigen-coated competitive indirect ELISA. The 50% inhibition
values (IC50) were 4 μg/l for valnemulin and 13 μg/l for tiamulin. The limit of detection calculated from
the analysis of 20 known negative samples was 1.0 μg/kg (mean±3SD) for valnemulin and 4 μg/kg for
tiamulin. The coefficients of variation were less than 20%. The linear detection range was between 1
and 45 μg/kg. All results were submitted to HPLC-MS. The results suggest that the indirect ELISA is a
specific, accurate, and sensitive method of detecting pleuromutilins residues in feed and food of animal
origin.
P36: A unique rapid detection and quantification assay for total count of yeasts and moulds in
dairy products based on multiplex real-time PCR
André Olthoff, M. Giese, C. Groenewald and K. Berghof-Jaeger
BIOTECON Diagnostics, Germany
aolthoff@bc-diagnostics.com
Ubiquitous in the environmental, foods can easily become contaminated with yeasts and moulds
becoming predominant spoilers, particularly in dairy products. Thus, their presence and amount are
regularly monitored. Conventional methods can take ≤14 days. A rapid test would economically benefit
the dairy industry with faster product release. The purpose of this study was the validation of the
sensitivity, robustness and specificity of a lyophilised real-time PCR assay (foodproof® Yeast & Mold
Quantification LyoKit) for detection and quantification of yeasts and moulds in dairy products. Ten
different dairy sample types were diluted 1:10 and spiked with yeasts and moulds at specific
concentrations of ≤6x103 cfu/g. 800 µl of homogenised sample was treated with reagent D for live/dead
cell differentiation. Live cell DNA was extracted and real-time PCR performed. Live/dead differentiation
efficiency, sensitivity (DNA and cell spiked samples), specificity (inclusivity and exclusivity), and
robustness were determined for the new foodproof® Yeast and Mold Quantification LyoKit, and
compared to the classical ISO-method (ISO 6611). Genomic DNA from 15 yeast and mould species
was tested with 11 replicates. 100% of replicates were positive, even at 0.39 GE in all dairy samples.
All sample types spiked with 102 and 103 cfu/g Yarrowia lipolytica, Aspergillus niger, Candida kefyr, and
Hypopichia burtonii showed an appropriate positive signal. All samples spiked with 6,000, 600, 60 and
6 cfu/g showed positive results with a deviation of <1 Ct. Thus, quantification was successful (LOD<10
cfu/g). Comparison to ISO 6611 showed good correlation independent of matrix type. Specificity results
showed 100% success for inclusivity (290 strains from 260 species) and exclusivity testing (>60
bacteria, plants and mammal cells). In conclusion, validation of the new commercial kit showed results
in <4 h equivalent to or better than ISO 6611 for the detection and quantification of yeasts and moulds
in dairy products.
P37: Fast and reliable quantification of viable Legionella spp. and identification of L. pneumophila in water by real-time PCR
S. Helbig, Florian Priller, B. Junge, C. Grönewald and K. Berghof-Jäger
BIOTECON Diagnostics GmbH, Germany
fpriller@bc-diagnostics.com
Rising numbers of legionellosis outbreaks all over the world show the high demand of diagnostic tools
to monitor water systems, such as drinking water, cooling towers, air conditioning systems, fountains,
and whirlpools. However, fast action against Legionella is hampered by the still widespread reliance on
microbial culture, which may take up to 14 days to give reliable results. In order to offer a suitable rapid
alternative, BIOTECON Diagnostics developed a quantitative multiplex real-time PCR assay for the
simultaneous detection of the genus Legionella (L. spp.) and Legionella pneumophila in water. In
addition, the system provides discrimination of L. pneumophila serogroup 1, as this serogroup accounts
for more than 90% of all legionellosis infections. An internal control is included to monitor PCR inhibition.
Hence, BIOTECON’s assay provides all relevant results in one single reaction. Conventional PCR
assays have the draw-back of detecting DNA from live and dead cells alike, possibly leading to false
positive and thus misleading results on contamination by Legionella. In contrast, BIOTECON’s PCR
assay is designed to quantify only live cells by employing a novel proprietary viability-PCR reagent. The
process also allows to detect VBNC cells, which are missed in traditional bacterial culture. To aid rapid
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analysis and sample handling, a custom filtration unit for filtration of up to 1 l of tap or process water has
been devised. The unit houses a small sized filter that can be conveniently processed in standard
microcentrifuge tubes. High sample throughput can be achieved by stacking several units together,
requiring only minimal bench space. Specificity of the assay was tested with a large panel of Legionella
species as well as close relatives and bacteria of the same habitat. The multiplex qPCR shows perfect
inclusivity and exclusivity among this wide variety of Legionella strains and other waterborne
microorganisms. The system also displays high sensitivity with detection of at least 5 genomic
equivalents (GE) per reaction for DNA extracts and about 10 colony forming units (cfu) per filtrated
sample. Reliable quantification is possible to levels below 100 cfu/filter (e.g., 100 cfu/100 ml) and closely
matches cfu counts obtained by standard microbiology methods. In an ongoing validation study,
BIOTECON Diagnostics will further compare its microproof® Legionella Quantification LyoKit against
standards such as ISO 11731 to guarantee comparable results in diagnostic routine. In conclusion, this
novel diagnostic approach including viability PCR for Legionella detection and quantification will improve
surveillance in water systems and prevention of new infections.
P38: Magnetic-based device for molecular point-of-care analysis
S.A.M. Martins1, V.C. Martins1,2, Mónica Rodrigues1, M. Antunes1, J. Germano1,2, I. Lourenço1,
J. Pereira1 and F.A. Cardoso1
1Magnomics SA, Portugal; 2INESC-ID, Portugal
mrodrigues@magnomics.pt
Fully integrated molecular diagnostic tests, operating at the point-of-care (POC), can revolutionise
healthcare systems, environmental and food monitoring, biodefense and public health surveillance.
These assays can be performed on-demand, require minimal hands-on time (1-2 min), minimal technical
skills to operate, and provide rapid results (20 min to 5 h). One major caveat is the need to combine
assay sensitivity with the low analyte concentration and presence of contaminants that are characteristic
of crude samples. In view of this, current trends are targeting devices capable of integrating sample
treatment with sensitive target amplification and detection strategies in one single and compact unit.
Magnomics is a Portuguese biotech-based start-up that detains a novel biomolecular analytical
technology aiming to deliver a diagnostic platform for ‘on-field’ molecular tests suitable to be explored
and commercialised in different segments of the POC market. This technology combines highly sensitive
magnetoresistive sensors with rapid nucleic acid cycling to detect magnetically labeled DNA or RNA
targets. Microfluidic units within the cartridge assure a self-contained process, ranging from sample
concentration and lysis to amplification and detection. Moreover, the platform offers multiplex capability
(up to 256 sensing sites) and it is battery-powered, sustaining more than 8 h of autonomy. Currently, we
are developing a product that is a portable device to identify the main pathogens and the related
antibiotic resistance genes in mastitis, a multi-factorial infection affecting dairy cows with significant
economic impact in the dairy industry worldwide. Four different molecular signatures allow the distinction
between Gram-positive and Gram-negative bacterial groups, specific identification of Staphylococcus
aureus and Streptococcus uberis, and assess the presence of penicillin resistance genes. Solutions
containing different concentrations of the target micro-organisms are concentrated ‘on-chip’, and
submitted to chemical/enzymatic lysis. DNA is separated from the remaining sample components using
a solid-phase extraction approach. Afterwards, DNA is amplified by a PCR reaction in a fully integrated,
miniaturised thermocycler, capable of cycling 10 µl of sample in about 60 min. Using our approach and
starting from 50 µl milk sample, it is possible to extract and detect DNA from 104 cells/ml. The next steps
comprise the optimisation of a multiplex reaction enabling the simultaneous detection of the four targets
of interest at a relevant limit of detection (LOD).
P39: Rapid detection of meat-borne pathogens
Rosario Romero, D. Jones, M. D’Agostino, E. Haynes and N. Cook
Fera Science Ltd., UK
rosario.romero@fera.co.uk
Foodborne bacterial pathogens are the major cause of meat-associated food poisoning. In order to
contribute to the protection of public health, the legislation establishes harmonised safety criteria, in
particular regarding the presence of certain pathogenic microorganisms. It is generally recognised that
Salmonella, Campylobacter and human pathogenic E. coli, such as E. coli O157, are amongst the most
significant foodborne hazards from fresh meat. Visual inspection of animal carcasses post mortem is an
important starting point for meat safety but it can only detect gross faecal and other contamination.
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Further microbiological testing is required to objectively assess the presence of bacteria on the surface
of carcass meat or in processed meat. In addition, the results of testing can be used to validate whether
the operator’s HACCP-based procedures are effective in controlling food safety. Current microbiological
testing methods involve lengthy protocols with associated delays and costs. The availability of easy to
perform, rapid assays suitable for use during meat/poultry production would enhance meat inspection
systems, enabling rapid response and application of suitable safety measures to prevent the introduction
of pathogens into the food chain. Our laboratory is developing LAMP assays (loop-mediated isothermal
amplification of DNA) for the direct detection of Campylobacter, Salmonella Typhimurium/Enteritidis and
E. coli O157 from boot or carcass swabs. The assays use fluorescence read-out and an internal
amplification control is included to monitor assay performance. Results are obtained within an hour of
sample collection. Development of these assays are part of a research project funded by InnovateUK
(Project 101736, An Integrated Platform for Rapid Testing of Pathogens in the Meat / Poultry Supply
Chain) in which an automated system is being designed to perform the complete workflow from swab
input to final result, in a sealed environment and allowing testing for multiple targets from a single
sample.
P40: GMO and species quantification in feeds and foods: the digital PCR approach
Sonia Scaramagli1, R. Bergami1, S. Gottardo1, B. Bertasi2, M. Tilola2 and M. Barbanera1
1COOP ITALIA, Italy; 2Istituto Zooprofilattico Sperimentale della Lombardia e Dell’Emilia Romagna
(IZSLER), Italy
sonia.scaramagli@coopitalia.coop.it
The verification of foodstuffs compliance compared to the label is a problem that, in recent years, is
taking great importance, mainly in relation to the identification of food frauds. The legislation (Regulation
(EU) No 1169/2011) does not distinguish between contamination and voluntary addition, and considers
the value of 2% on the product as the limit for label declaration of the ingredient. Among the various
techniques for species identification in foods, those based on DNA analysis are the most specific and
informative. The use of real-time PCR for quantification is a consolidated technique, in particular for the
analysis of products derived from GM plants. In recent years, a new type of PCR has been developed.
These new methods work with the sensitivity and specificity of the TaqMan probe-based assays but
have some advantages, the most important of which is the capacity to calculate the copy number of a
gene without a reference standard curve. The aim of this work was to verify the applicability of the digital
PCR technique for (i) the quantification of GM plants, in particular soybean Roundup Ready, in feeds,
and (ii) the quantification of animal species in meat-based foods. The digital PCR platform utilised was
QuantStudio® 3D Digital PCR System (ThermoFisher Scientific). In the case of the quantification of
soybeans, the results obtained showed a good correlation with the results expected, both in reference
samples (IRMM soybean flour) and in feed samples previously analysed by real-time PCR. For animal
species quantification, the study is still in the preliminary phase but the results obtained so far show a
good possibility to use this technique for improving the accuracy of quantification in DNA-based analysis.
P41: Use of NGS for species identification in pet food
Sonia Scaramagli1, R. Bergami1, S. Mourinho Chaves2, S. Nogueira2, M. Gadanho2 and
M. Barbanera1
1COOP ITALIA, Italy; 2Biopremier, Portugal
sonia.scaramagli@coopitalia.coop.it
Identification of species in food and food supplements is of great importance to protect consumers from
potential food adulteration. Presently, DNA-based species identification plays a key role in food fraud
prevention. The DNA barcoding strategy has been used for differentiating and assigning species to a
taxonomic group. Genomic sequences with identification potential from, for example, mitochondrial
(cytb, COI) and nuclear genes (16S rRNA) are usually used. The main technique used so far for this
purpose is DNA sequencing according to Sanger, which is undoubtedly extremely accurate but not
applicable in mixed products. However, this type of complex products can be analysed using the NGS
technology. The aim of this work was to assess the potential of the NGS technology for the species
identification in pet food. To this end, we analysed 40 samples of wet pet food, both for cats and for
dogs, and with different formulations. The corresponding labels reported two different types of feed: (A)
‘meat and meat products’ and (B) ‘fish and fish products’. DNA was extracted using the DNAeasy® Blood
& Tissue kit (Qiagen) and DNA fragments to be sequenced were generated using two commercial kits,
one for the identification of meat species (NGS Meat Species ID Kit) and the other for the identification
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of fish species (NGS Fish Species ID Kit). Both kits were developed and commercialised by Biopremier
(Portugal). The NGS platform applied was the Ion Torrent from ThermoFisher Scientific using the
PGM™ System. The bioinformatics analysis was performed using a software product also developed
by Biopremier. The results obtained showed the presence of a total of 8 species in all sample for pet
food, with a high prevalence of Sus scrofa and Gallus gallus. In pet food B, in all samples, 3 species of
fish have been identified, with the prevalence of Salmo salar. In conclusion, this preliminary screening
to test the potential of NGS for the identification of species in pet food clearly showed its potential for
species identification in this kind of products as a new approach to prevent food fraud.
P42: On-site detection for improvement of plant health and phytosanitary inspection
Cor D. Schoen, O. Mendes, Y. Griekspoor, T. Jakomin, P.J.M. Bonants and W. Stol
Department Biointeractions and Plant Health, Wageningen Plant Research, Wageningen University &
Research, the Netherlands
cor.schoen@wur.nl
The increasing worldwide large-scale transport of plant products and climate change turned the
spreading of plant pathogens into a growing problem for the Dutch horticultural sector. When the
symptoms of the pathogen are known, visual observation is a rapid and simple diagnostic method.
However, symptoms are not always visible, conclusive, or may vary widely, depending on the
circumstances. Correct and rapid diagnosis of suspect (‘symptomatic’) plant material directly on the
production site is then required to safeguard the production of healthy vegetative plant material and
seeds. The development of rapid, accurate and sensitive methods for identification of pathogens which
can directly be applied in operating processes, in the production chain, or for import inspections are
therefore essential in order to: (i) identify plant diseases and insects in the earliest possible stage; (ii) to
be able to take early measures to prevent further spreading; and (iii) prevent delays and restrictions
during import or export of plant material. This can lead to earlier intervention, and consequently cost
savings and a reduction of yield losses. Wageningen Plant Research, together with its international
partners, is working on the development of a new and rapid method for on-site detection of plant
pathogens (bacteria, viruses, fungi, viroids) and insect pests. This detection method is based on
reproduction of specific DNA or RNA fragments of the pathogen or insect pest at a constant temperature
of 65°C using the so-called loop-mediated amplification (LAMP) technology. The advantage of this
approach is that the DNA/RNA in the (plant) sample does not need to be purified, as is the case for most
molecular assays. After a short and simple preparation this method enables – within 10-15 min – onsite determination of the presence and/or identity of a specific pathogen or insect with a hand-held
device without special training in molecular biology. Development, validation and implementation of
rapid, accurate and sensitive assays for direct application in operating processes or in the production
chain for on-site detection of bacterial, viral and fungal diseases, insects and viroids to improve plant
health and phytosanitary inspection will be shown.
P43: Standardised PCR quantification of Lactobacillus paracasei F19 in stool samples of
various ages
Sander Sieuwerts and J. Håkansson.
Arla R&D, Denmark
sasie@arlafoods.com
Several strains of Lactobacillus paracasei subsp. paracasei, among which strain F19, are actively
marketed as functional microorganisms in food products due to their reported health benefits. For longterm clinical studies with these functional microorganisms, for example studying their effects on the host,
two things are essential, namely (i) a reliable detection and quantification method and (ii) a minimisation
of analytical imprecision for instance as a result of small differences in applied procedures. The former
can be achieved by applying molecular methods with high reproducibility, such as quantitative PCR, and
the latter by processing samples from various ages at the same time. This study reports the development
of strain-specific qPCR primers for L. paracasei F19 and a standardised method for its DNA extraction
using the QiaAmp DNA Stool Mini Kit and quantification with SYBRgreen. For this, faecal samples were
spiked with known amounts of the bacterium in order to make a calibration curve, where after two
datasets of faecal samples from human subjects that daily consumed yoghurt containing 1E+9 L.
paracasei F19 or a placebo during the past fourteen days were used to determine the dynamic range of
the method. A clear Ct cut-off was found, resulting in a dynamic range of adequate quantification from
approximately 5 log cfu/g until 11 log cfu/g. Moreover, it was found that the bacterium can still effectively
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be quantified in faecal samples that are stored at -45°C for three years. This indicates that the analytical
imprecision in long-term clinical studies can be reduced by avoiding the technical errors caused by
performing multiple rounds of DNA extraction by different people and under different conditions within
one study.
P44: Identification of antigens for rapid differential Chlamydia serology in poultry
F.J. van der Wal, R. Bossers-de Vries, A. Dinkla, J.A. van der Goot, M. Heijne, J. Priem, Conny B.
van Solt-Smits, H.J. Roest, H.E. Smith and A. Bossers
Wageningen Bioveterinary Research, Wageningen University & Research, the Netherlands
conny.vansolt@wur.nl
Chlamydiaceae are a family of Gram-negative obligate intracellular bacteria, with Chlamydia psittaci as
a well-known zoonotic member. Occurrences of C. psittaci in poultry and cases of infected poultry
workers have been reported outside the Netherlands, knowledge on the incidence of C. psittaci in Dutch
poultry, however, is limited. In addition, recently two new Chlamydia species have been identified in
poultry, complicating the epidemiology of Chlamydiaceae. Aim of this research is to develop rapid
differential serology, that is capable of detecting Chlamydia species-specific serum antibodies and can
be applied for serological surveillance of Chlamydiaceae in poultry. Using 19 representative complete
Chlamydia genomes of 11 different species, the theoretic suitability of Chlamydia proteins to function as
antigen was investigated with a bioinformatics approach that takes into account sequence conservation,
species specificity, and immunogenicity. To generate reference sera, chickens were immunised with in
vitro synthesised proteins based on the resulting list of antigens, and with inactivated Chlamydia
(bacterins). This resulted in 100 ‘protein sera’ and several ‘bacterin sera’. The sera were pre-tested by
ELISA using commercially available mixed C. abortus/C. trachomatis antigens. Significant signals were
generated by ten ‘protein sera’, of which five were from chickens immunised with synthesised C. abortus
or C. trachomatis proteins. High signals were generated by ‘bacterin sera’ regardless of the Chlamydia
species used for immunisation. Results with ‘protein sera’ suggest the presence of Chlamydia speciesspecific antibodies in a subset of sera. Results with ‘bacterin sera’ indicate the presence of a mixed set
of antibodies that are not species-specific. Currently, all sera are being used to screen individual
Chlamydia proteins in order to create a panel that is suitable for rapid differential Chlamydia serology in
poultry in a multiplex format, such as a bead-based suspension array or a spotted protein array.
Acknowledgements. This research was funded by the Dutch Ministry of Economic Affairs.
P45: Fluorescence polarisation immunoassay for rapid detection of T-2 and HT-2 toxins in
cereals and cereal-based products
A.C.R. Porricelli1, V. Lippolis1, S. Valenzano1, M. Cortese1, Michele Suman2, S. Zanardi2 and
M. Pascale1
1Institute of Sciences of Food Production, National Research Council of Italy (ISPA-CNR), Italy;
2Barilla Advanced Laboratory Research, Italy
michele.suman@barilla.com
T-2 toxin (T-2) and HT-2 toxin (HT-2) are type A trichothecene mycotoxins produced by several
Fusarium species, mainly Fusarium sporotrichioides, F. langsethiae and F. poae. Generally, these
Fusarium species can grow on cereals and produce T-2 and HT-2 under moist cool conditions already
prior to harvesting. Among cereals, oats, wheat, rye and derived products are key dietary sources of T2 and HT-2 exposure [EFSA CONTAM Panel, EFSA Journal 12: 2481-2668]. Fluorescence polarisation
(FP) immunoassay is a homogeneous technique that is getting attention as a screening tool in food
safety control due to its simplicity, rapidity, cheapness and reliability. A rapid, sensitive and reliable FP
immunoassay has been recently reported for the determination of the sum of T-2 and HT- 2 toxins in
wheat [Lippolis et al., 2011. Analytical and Bioanalytical Chemistry 401: 2561-2571]. The aim of present
work was to evaluate the applicability of the above-mentioned FP immunoassay to other unprocessed
cereals, such as rye, and cereal-based products, such as oats crispbread, for the quantitative
determination of the total content of T-2 and HT-2. The concept of determining the total content of T-2
and HT-2 in cereal samples for both official control purposes and risk assessment studies results in line
with Commission Recommendation 165/2013/EU. No purification step of extracts was required,
although in order to reduce the matrix effect a dilution step with NaCl solution (4% for rye and 1% for
oats crispbread), in a ratio 1:5 (v/v), was necessary to let precipitation of proteins and matrix interfering
compounds. For the optimised FP immunoassay, LOD of 0.20 ng/ml (equivalent to 20 μg/kg in rye and
oats crispbread) was calculated. Overall mean recoveries of the optimised FP immunoassay were 105
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and 107% for rye and oats crispbread, respectively, with relative standard deviations lower than 4%.
The analytical performances of the optimised FP immunoassay in terms of accuracy and precision fulfil
the criteria established by Commission Regulation 401/2006/EC. In addition, a comparative analysis of
the levels of contamination in spiked and blank samples was performed by both FP immunoassay and
UHPLC method. In particular, a total of 30 rye and oats crispbread samples, of which 20 spiked samples
at levels from 50 to 700 μg/kg and 10 uncontaminated samples, were analysed. The proposed method
coupled performances in terms of sensitivity, accuracy and precision comparable to those of a
chromatographic technique with rapidity (20 min), costs and simplicity typical of a high-throughput
screening method and can be used as a valid alternative to more expensive and time-consuming LC
methods for quantitative determination in rye and oats crispbread [Porricelli et al., 2016. Food Analytical
Methods 9: 3310]. Acknowledgments. This work has been supported by the Italian Ministry of
Education, University and Research (MIUR) project no. CTN01_00230 CL.A.N. Cluster Tecnologici
Nazionali – SAFE&SMART project ‘New enabling technologies for food safety and food chain integrity
within a global scenario’.
P46: Development and validation of a reagent based on enzymatic reactions for determining
histamine in wines using an automated analyser and HPLC as reference method
Andreu Tobeña Montanuy, S. Dueñas Ros, S. Muñoz Hernández and N. Toro Funes
BioSystems S.A., Spain
atobena@biosystems.es
The presence of histamine in wine is becoming increasingly important to consumers and producers
alike, due to the potential threats of toxicity to humans and consequently health implications. In the
scientific field, histamine has the potential to be applied as indicator of unsanitary conditions during wine
production procedures. Current methods for analysis of histamine are HPLC, ELISA, and fluorimetry,
which sometimes require expensive and sophisticated instrumentation and as a consequence skilled
technicians. We present a new, simple and rapid enzymatic method for determination of histamine in
red and white wine. The method is based on the specific reaction of histamine with recombinant
histamine dehydrogenase (from E. coli) causing the reduction of a soluble tetrazolium salt to form a
formazan salt that absorbs at 420 nm. This can be measured by visible spectrophotometry and
correlated, via calibration, with the histamine concentration. A simple method to remove interfering
substances (reducing agents, such as polyphenols and anthocyanins) from wine sample is also
presented. This new reagent has a long stability, is liquid and ready-to-use, avoiding end-user influence.
It has been formulated to be used in any photometer or automated analyser. Linearity, limit of detection
(LOD), limit of quantification (LOQ) , repeatability, within-laboratory reproducibility, trueness and
recovery were characterised using a BioSystems Y15® automated analyser and HPLC method OIV-MAAS315-18 as the reference.
P47: Rapid evaporative ionisation mass spectrometry for high throughput screening in food
analysis – the case of boar taint
Kaat Verplanken1, S. Stead2, R. Jandova2, C. Van Poucke3, J. Claereboudt4, J. Vanden Bussche1,
S. De Saeger5 and L. Vanhaecke1
1Laboratory of Chemical Analysis, Department of Veterinary Public Health and Food Safety, Ghent
University, Belgium; 2Waters Corporation, UK; 3Technology and Food Sciences Unit, Institute of
Agricultural and Fisheries Research (ILVO), Belgium; 4Waters Corporation, Belgium; 5Department of
Bioanalysis, Ghent University, Belgium
kaat.verplanken@ugent.be
Increasing awareness on animal welfare has led to a European treaty announcing a voluntary ban on
the surgical castration of piglets by 2018. One viable alternative for the surgical castration is the raise
of entire males. However, the main setback of the latter is the possible occurrence of boar taint, an offodour caused by the release of androstenone (AEON), skatole (SK) and indole (IND) when meat of
boars is heated. In order to prevent adverse consumer reactions, there is an urgent need for rapid
methods allowing the detection of boar taint at the slaughter line. In this study, rapid evaporative
ionisation mass spectrometry (REIMS) was used as a new emerging technique to develop a predictive
model for accurate high-throughput identification of boar taint in pig adipose tissue. A first of its kind step
towards achieving at-line classification of boar carcasses. Pig adipose tissue was sampled using the
iKnife handheld sampling device, which was connected directly to a Xevo G2-XS Q-TOF mass
spectrometer equipped with REIMS source (Waters Corporation, UK). Untargeted mass spectrometric
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profiling in both negative and positive ionisation mode of pig neck fat samples enabled the construction
of a predictive model for the classification of boar carcasses in boar taint positive or negative groups.
The predictive model showed high accuracy (84%) and a very low false positive and false negative rate
(alpha and beta-error ≤ 5%), demonstrating the potential and applicability of this model on pig carcasses.
Moreover, as the REIMS technique delivers a result within 10 s from sampling to result, this technique
guarantees point-of-control analysis, which represents a major step forward in high-throughput
screening of aberrant pig carcasses.
P48: DNA-based identification methods for Vaccinium
K. Kivivirta1,2, H. Korpelainen2 and Annikki Welling1
1Finnish Food Safety Authority (Evira), Finland; 2University of Helsinki, Finland
annikki.welling@evira.fi
Bilberry (Vaccinium myrtillus) is a valuable wild berry, rich in anthocyanins and other polyphenols that
are known to have positive effects on human health. In many berries, these coloured compounds are
only found in the skin, whereas in bilberry they occur throughout the fruit flesh. Bilberry picking in the
wild is laborious and time consuming. Thus, it is tempting to use cultivated, less valuable berry species
as a substitute. As different berries are constantly sold under the same name or mixed in the market,
there is need to develop methods that are able to distinguish different berry species and prove the
authenticity of the raw material. DNA-based methods have proven to be efficient and accurate in species
identification. DNA barcoding is used to identify unknown species by sequencing short DNA sequences
from standard genome regions. We evaluated the effectiveness of matK, ycf1, rpoC1, and ITS barcodes
to identify species from the genus Vaccinium. No barcode alone was able to provide satisfactory
resolution to identify Vaccinium-samples on the species level. However, by using different barcode
combinations species level identification was possible, but, yet, the effectiveness of the method was
poor. We also aimed to create a species-specific real-time PCR method in order to be able to identify
bilberries in complex berry samples. The method was based on bilberry dihydroflavonol 4-reductase
(dfr) and MADS-box protein sequences. By using these genes, we were able to create a duplex method
that could be used to detect a number of commercially valuable Vaccinium species, particularly bilberry.
We also tested the ability of this method to quantify the amount of bilberries in a mixture of Vaccinium
berries with digital PCR.
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