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Our Hosts 

 
 

Professor Chris Elliott 
Biotoxins and Chemical Residues Network 
Facilitator 
 
Professor Chris Elliott is Director of Institute for Global 
Food Security at Queen’s University Belfast and is the 
facilitator for the Biotoxin and Chemical Residues in Food 
safefood Knowledge Networks. Professor Elliott has over 
30 years’ experience within his field and directs a highly 
skilled research team at the Institute for Global Food 
Security, an institute fast becoming recognised globally 
for high quality research and as a leader in the food 
safety field. He also directs the recently established 
ASSET Research Centre, a world class centre of excellence 
bringing together a multi-disciplined team of food safety 
professionals from across the island of Ireland and 
beyond, drawing on their combined wealth of knowledge 
to safeguard our food supply. 

                              
 

Dr Martin Danaher 
Safe and Healthy Foods Project Representative 
 
Dr Martin Danaher has a BSc in Industrial Chemistry from 
the University of Limerick and a Ph.D. in Analytical 
Chemistry from University College Cork.  
He is a currently a Senior Research Officer with Teagasc 
Food Research and is the lead scientist in the area of 
chemical contaminants in food. He also fills the dual role 
as head of one of Ireland’s National Reference 
Laboratories for veterinary drug residue analysis.  In this 
role he is responsible for a range of drug residues in food 
of animal origin, providing analytical testing services and 
expert advice for the various agencies operating in this 
area. His main areas of interest include analytical method 
development, information databases and exposure/risk 
assessment. 
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Guest Speakers 

 
Professor Gerd Hamscher 
Justus Liebig University Giessen, Germany 
 
Since 2010 Dr Gerd Hamscher has been Professor for Food Chemistry and 
Food Biotechnology at the Justus Liebig University Giessen. Previous to his 
current role he was Adjunct Professor for Food Toxicology and Test director 
of laboratory accreditation system according to ISO/IEC 17025:2005 at the 
School of Veterinary Medicine Hannover. 
 
Gerd studied Food Chemistry and Environmental Toxicology at the University 
of Kaiserslautern before completing his Doctoral thesis, entitled, Xenin 25: A 
new peptide hormone in man and mammalians, at the University of Bonn. He 
later achieved his Habilitation at the School of Veterinary Medicine Hannover 
with his professional thesis, entitled, Development and application of new 
analytical methods for the detection of antibiotics and antiparasitic agents in 
environmental and food samples. 
 
Gerd has experience in various fields of activity regarding veterinary drugs 
including the development of new trace analytical methods for veterinary 
drugs in environmental and biological matrices and the occurrence and fate 
of veterinary drugs in the environment and in anaerobic fermentation.  
 
He is also Chair of the Working Group “Veterinary Drug Residues” of the 
German Chemical Society (GDCh, Frankfurt/Main), a member of the 
Commission “Pharmacologically Active Substances and Veterinary Medicinal 
Products” of the Federal Institute for Risk Assessment (BfR, Berlin) and a 
member of the Scientific Committee of the EuroResidue Conference on 
Residues of Veterinary Drugs in Food. 
 
 
Ms Gemma Trigueros 

Organizacion de Consumidores y Usuarios (OCU), Spain 
 
Ms Trigueros obtained her degree in veterinary sciences from the Universidad 
Complutense in Madrid. Since 1994 she has been working as a Food Officer in 
OCU (Organizacion de Consumidores y Usuarios), the largest Spanish 
consumer organization. To date she has carried out more than 150 studies on 
food issues for publication which the organization distributes to its members 
OCU Compra Maestra and OCU Salud. Ms Trigueros has also participated in 
various EU funded studies by DG Sanco and by DG Research. 
She is also responsible for EU lobby food activities, as member of the BEUC 
Food Group and the ICRT food group. 
Since 2003 she has been a member of the Consultative committee of the 
AESAN, the Food Safety and Nutrition Agency in Spain 
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Guest Speakers 

 

Professor Séamus Fanning 
University College Dublin (UCD), Ireland 
 
Professor Fanning was appointed to the Chair of Food Safety & Zoonoses, in 
September, 2002.  He is affiliated to the University College Dublin (UCD) 
School of Public Health, Physiotherapy & Population Science.  In addition to 
his position at UCD, Professor Fanning was recently appointed to the Chair of 
Food-borne Zoonoses at Queens University Belfast (QUB).  Having graduated 
as a Biochemist from University College Cork Professor Fanning was awarded 
his PhD in Molecular Microbiology.  Currently, his research interests include 
the application of molecular methods to Food Safety focusing on the control 
of zoonotic/non-zoonotic bacteria of importance to human health.  A 
significant part of his work is related to the characterisation of the genetic 
mechanisms contributing our understanding of how multiple drug resistance 
emerges in a variety of food-borne bacterial pathogens (including Yersinia, 
Salmonella, Escherichia coli and Campylobacter). 
 
The UCD team are international leaders investigating the biology of 
Cronobacter a neonatal pathogen associated with powdered infant milk.  
Professor Fanning’s group contributed much of the early-published research 
literature on this organism.  UCD-Centre for Food Safety is designated as a 
World Health Organisation (WHO) - Collaborating Centre (CC) for Research, 
Reference & Training on Cronobacter (formerly E. sakazakii).  More recently 
and related to this work is the research on the behaviour of Salmonella in 
low-moisture environments and foods being carried out at UCD-CFS. 
 
Professor Fanning is the Director of the UCD-Centre for Food Safety (UCD-
CFS) and the WHO-CC, he is a former member of the Microbiology Sub-
Committee of the Food Safety Authority of Ireland (FSAI) and the Scientific 
Advisory Committee (SAC) of safefood.  Currently, he contributes to the 
National Zoonoses Committee and has worked with the European Food 
Safety Authority (ESFA) as a member of an expert panel dealing with 
antibiotic resistance in food.  Professor Fanning has also served as a member 
on a FAO/WHO expert panel dealing with Cronobacter.  The UCD-CFS has 
existing and extensive collaborations with the Food Safety Department at 
Teagasc Ashtown Food Research Centre along with the US-Food & Drug 
Administration; the US Department of Agriculture, Centres for Disease 
Control & Prevention (CDC) among others.  Professor Fanning is a current 
Editor of the journal Research in Microbiology and is a member of the 
editorial boards of the following International journals, Applied & 
Environmental Microbiology; Microbial Drug Resistance; FEMS Microbiology 
Letters; Foodborne Pathogens & Disease and the Journal of Food Protection. 
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Guest Speakers 
 

Dr Conor Shanahan 
University College Dublin (UCD), Ireland 
 
Dr Conor Shanahan has been employed as a research fellow in the School of 
Biosystems Engineering in University College Dublin since 2008. In that period 
he has worked on projects related to food safety in Ireland. He was initially 
employed to work on the EU funded ProSafeBeef project under which he 
developed quantitative microbial risk assessment models for Listeria 
Monocytogenes, Salmonella, Campylobacter and VTEC in the Irish beef 
slaughter chain. Since 2011 he has been employed under the Safe and Health 
Foods Project and has developed and maintained a database of veterinary 
drugs and feed additives (VetFAD) used in the Republic of Ireland. 

 
Dr Bjorn Berendsen 
RIKILT - Institute of Food Safety, Wageningen University, The Netherlands 
 
Bjorn Berendsen started his Bachelor study in 1995. His thesis was on 
tetracycline analysis in milk and the in-line coupling of capillary 
electrophoresis with solid phase extraction, which was carried out at RIKILT. 
After obtaining his BSc degree with specialism Analytical Chemistry cum laude 
in 1999, he immediately got employed at RIKILT. After working as a BSc 
researcher for about ten years in the section of veterinary drug research, in 
January 2008 he started a part-time Master education in Chemistry, with 
specialism Analytical Chemistry at the University of Amsterdam in 
collaboration with the Free University Amsterdam. He conducted his MSc 
thesis at RIKILT with a literature thesis on sampling of inhomogeneous 
commodities and a practical work on the search for a marker compound for 
the detection of cephalosporin misuse.  
 
In April 2010 he obtained his MSc degree cum laude. Next to working as an 
MSc scientist at RIKILT, he started working on his PhD research at 
Wageningen University and was situated at RIKILT, Wageningen UR. He 
obtained his doctorate in June 2013 with the thesis entitled ‘LC-MS residue 
analysis of antibiotics: what selectivity is adequate?’.  
 
Bjorn currently he works as an MSc scientist in the business unit veterinary 
drugs of RIKILT, Wageningen UR. 
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Guest Speakers 

 
Mr John FitzGerald 
Responsible Use of Medicines in Agriculture Alliance, United Kingdom 
 
John FitzGerald is the Secretary General of the Responsible Use of Medicines 
in Agriculture (RUMA) Alliance a partnership of farm to fork organisations to 
promote the responsible use of medicines on farm. 

John was the Operations Director at the VMD, the UK’s veterinary medicines 
regulator, for 10 years until his retirement in March 2011.  In this role he was 
responsible for all policy issues in relation to veterinary medicines, residues 
surveillance and zootechnical feed additives.  In particular, he was 
responsible for UK veterinary medicines legislation and led the introduction 
of the Veterinary Medicines Regulations. 

John was also responsible for veterinary medicines policy on antimicrobial 
resistance and chaired Defra’s Antimicrobial Resistance Co-ordination Group.  
He led the UK delegation at the Codex Antimicrobial Resistance Task Force 
and was the VMD’s representative on the Responsible Use of Medicines in 
Agriculture (RUMA) Alliance.   

John worked at the VMD since December 1995 when he became the 
Secretary and Head of Business Unit.  Before that he worked in MAFF’s 
Animal Health Division on notifiable diseases and animal identification.  He 
joined the Civil Service straight from school and, in addition to his jobs in 
MAFF/Defra, worked in the Intervention Board and in the Cabinet Office on 
Civil Service reform.   

 
Dr Philippe Delahaut 
CER Groupe, Belgium 
 
Philippe Delahaut is Director of CER Groupe. He received his Degree in 
Experimental Veterinary Medicine in 1990 and Doctorate in Veterinary 
Medicine in 1974 from University of Liège.  
 
He has an experience of 35 years in food analysis and development of 
immunological methods, residues detection (from January 2011, National 
Reference Laboratory for Food Allergens; from January 2013, National 
Reference Laboratory for the control of residues making part of Groups A and 
B of Directive 96/23/EC), management of animal facilities for the production 
of antibodies and animal experiments. 
Since 2004, he is appointed as official experiment supervisor by the Belgian 
Federal Public service, Health, Food Chain Safety and Environment. 
He has published more than 100 papers in the field of detection and control 
of residues in food- and feedstuffs. Several of these publications are issued 
within CER’s participation to European projects 
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Guest Speakers 
 

Dr Olivia McAuliffe  
Teagasc Food Research Centre, Ireland 
 
Dr Olivia McAuliffe is a Senior Research Officer at Teagasc Food Research 
Centre, Moorepark, Co. Cork. She is a graduate of University College Cork 
where she obtained her BSc and PhD Microbiology degrees.  
Following post-doctoral fellowships at the National Food Biotechnology 
Centre, Cork and at North Carolina State University, USA, Olivia took up her 
present position in Teagasc in 2003. Her research programme is concerned 
with the in-depth analysis of bacteriophages and the relationship that they 
have with their host cells. Her work has mainly focused on understanding the 
molecular mechanisms underpinning phage infection of bacterial cells, 
addressing the problems of bacteriophage in industrial fermentations and 
developing strategies to control and treat microbial infections using 
bacteriophages as alternatives to antibiotics.  
 
She and her colleagues have identified and characterised many viruses, and 
are investigating the potential of using these viruses, and products derived 
from them, as therapeutics. She has published over 50 peer-reviewed articles 
in this research area and also works with a number of international 
companies from the dairy industry to address the everyday problems of 
bacteriophage in the dairy processing environment. 
 
 
Dr John Rae  
Teagasc Food Research Centre, Ireland 
 
John Rae is the administrator of the National Food residue Database and is 
based in the Food Safety Department at Teagasc Food Research Centre, 
Ashtown, Dublin 
John holds a BSc and PhD in Industrial Microbiology from University College 
Dublin 
 
 
Rosemarie Slowney 
Department of Agriculture, Food and the Marine, Ireland 
 
Rosemarie Slowney graduated with a Bachelor degree in Veterinary Medicine 
(MVB) from University College Dublin in 1999. From 1999 to 2006 Rosemarie 
worked in various veterinary practices across the UK and Ireland before being 
admitted to the University of Bristol in 2006 as a Masters student.  
In 2007 Rosemarie undertook research into AMR in Irish Dairy Farms, a 
project coordinated jointly by University College Dublin and Cork County 
Council. She joined the Department of Agriculture, Food and the Marine in 
2008 and since 2011 has been working in the Bacteriology Division. 
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Guest Speakers 
 

Dr John McEvoy  
European Commission, Directorate-General Health and Consumers, Food 
and Veterinary Office, Ireland 
 
John McEvoy qualified as a veterinary surgeon from University College Dublin, 
Ireland in 1985, gaining a PhD from Queen's University Belfast in 1997 for 
studies on anabolic steroid metabolism in cattle.  
Following five years spent in mixed veterinary practice in Ireland and 
Australia, he joined the laboratory service of the Department of Agriculture 
and Rural Development for Northern Ireland in 1990.  Over an 11 year period 
he worked in the area of veterinary drug residue analysis in the National 
Reference Laboratory for drug residues.   
 
In 2003 he took up a post with the European Commission’s Directorate 
General for Health and Consumers in the Food and Veterinary Office (FVO).  
He is currently Head of Sector for Health Protection, leading the FVO team 
responsible for, inter alia, auditing residue control systems in Member States 
and third countries, evaluation of Member State and third country residue 
monitoring plans for food of animal origin, carrying out joint assessments of 
Notified Bodies (third party conformity assessment bodies) designated under 
the medical devices Directives, and evaluation of the regulatory framework in 
third countries applicable to the production of active pharmaceutical 
ingredients intended for medicinal products for human use exported to the 
European Union.   
 
 
Ms Katie Yates 
Royal Agricultural University Cirencester, United Kingdom 
 
Katie Yates is a second year agriculture student at the Royal Agriculture 
University in Cirencester. Katie has a passion for dairy farming, and the health 
and welfare implications of this practice. A passion fostered as a result of her 
father’s work as a dairy farmer in the Peak District.  
 
Katie is a finalist for the Cream Awards Scholarship 2013, authoring a report 
on the increased role of knowledge transfer to promote the judicious of 
antimicrobials in dairy cattle. The winner of this scholarship is to be   
announced this autumn.    
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Guest Speakers 
 

Katharina Heinrich  
The Food and Environment Research Agency, United Kingdom 
 
Katharina Heinrich is an Analytical Chemist based within the Food Quality and 
Safety Programme at The Food and Environment Research Agency (Fera), an 
Executive Agency of the UK Department for Environment, Food and Rural 
Affairs.  
Katharina has been working in vet drugs analysis since 2002, especially 
antibiotics in milk and honey, and being involved with dosing studies. 
Katharina also has expertise in using stable isotopes/ isotope ratio mass 
spectrometry in food authenticity, determination of geographical origin; 
origin of nuisance insects 
 
Katharina obtained her MSc in Chemistry from University of Cologne in 1999. 
She joined Fera in 2000 for a work placement before moving to Harrogate to 
work as an Environmental Chemist between 2001 and 2002. She joined the 
Vet Drugs team at Fera in 2002 and was involved with the analysis of 
honey/bee products from various hive dosing studies, looking into shook 
swarm procedure; e.g. chloramphenicol, furazolidone. She also worked in the 
analysis of endogenous hormones in bovine urine as part of Isoter, a 
European project. 
 
Between 2005 and 2010 she was involved in TRACE, a European project 
focused on food authenticity/determination of geographical origin.  
More recently Katharina has been involved in studies investigating honey 
sampling protocols, with dosing study of ciprofloxacin (spring treatment), 
analysing pharmaceuticals in water, a ceftiofur dosing study in chicks and a 
study aimed at determining antibiotic levels in waste milk and verifying 
possible degradation treatments- collaboration with AHVLA. She has also 
been involved in validating the multisensor: multiplex dipstick assay for 
detection of antibiotics in honey, derived from the Conffidence project, a FP7 
European project and is currently optimising the lab method format to a field 
test format. 
 
 
 
 
 
 
 
 
 
 
 
 
. 
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08.30 - 09.10 Registration 
       

           09.10 - 09.20 Welcome addresses 
       

  
Professor Christopher Elliott, Queen's University Belfast 

   

  
Dr Martin Danaher, Teagasc, Ireland 

     

           09.20 - 09.50 Keynote Lecture 
       

  
The use of antibiotics on the farm: the good and the bad 

   

  
Dr Philippe Delahaut 

       

  
CER Groupe, Health Department, Belgium 

     

           

           

  
Theme 1: ANTIBIOTIC RESIDUES: Chair Dr Martin Danaher 

   

           09.50 - 10.15 Entry, occurrence and effects of veterinary antibiotics in the environment 
  

  
Professor Gerd Hamscher 

      

  
University of Giessen, Germany 

      

           10.15 - 10.40 Natural occurrence of the banned antibiotic chloramphenicol in crops 
  

  
Dr Bjorn Berdensen 

       

  
RIKILT, Wageningen University, The Netherlands 

    

           10.40 - 11.00 Analysis and degradation of β-lactam antibiotic residues in waste milk 
  

  
Katharina Heinrich 

      

  
The Food and Environment Research Agency, United Kingdom 

   

           11.00 - 11.15 The National Food Residue Database – Ireland’s unique website for 
  

  
chemical contaminants of food 

      

  
Dr John Rae 

       

  
Teagasc, Ireland 

       

           11.15 - 11.45 Morning coffee break / poster viewing 
     

           

  
Theme 2: ANTIBIOTIC REGULATION: Chair Dr Kevin Cooper 

   

           
11.45 - 12.05 

Regulation of (antimicrobial) medicines for veterinary  
use in the European Union 

    

  
Dr John McEvoy 

       

  
European Commission, Food and Veterinary Office, Ireland 

   

           12.05 - 12.20 Veterinary Medicines and Feed Additives Database (VetFAD): 
   

  
Antibiotic Usage in Ireland 2008 - 2012 

     

  
Dr Conor Shanahan 

       

  
University College Dublin, Ireland 
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12.20 - 12.35 The increased role of knowledge transfer to promote the judicious use of 
  

  
antimicrobials in dairy cattle 

      

  
Katie Yates 

       

  
Royal Agricultural University, United Kingdom 

    

           

           12.35 - 13.00 Bacteriophage Therapy: An Unconventional Alternative to Conventional Antibiotics 
 

  
Dr Olivia McAuliffe 

       

  
Teagasc, Ireland 

       

           13.00 - 14.15 Lunch / poster viewing 
      

           

  
Theme 3: ANTIBIOTIC RESISTANCE:  Chair Dr James McIntosh 

   

           14.15 - 14.45 Emergence of resistance to antimicrobial compounds from farm-to-fork:  
  

  
opportunity, power and usage 

      

  
Professor Séamus Fanning 

      

  
University College Dublin, Ireland 

     

           
14.45 - 15.05 

Current and Proposed Harmonised Monitoring of Antimicrobial 
Resistance across EU Member States  

   

  
Rosemarie Slowey 

       

  
Department of Agriculture, Food and the Marine, Ireland 

   

           15.05 - 15.25 The consumers’ perspective – antibiotic residues and resistance 
   

  
Gemma Trigueros 

       

  
Organisation of Consumers and Users, Spain  

    

           15.25 - 15.45 Antibiotic resistance and responsible use 
  

  
John Fitzgerald 

       

  
Responsible Use of Medicines in Agriculture Alliance, United Kingdom 

  

           15.45 - 16.15 Afternoon coffee break / poster viewing 
     

           

           16.15 - 17.15 PLENARY DISCUSSION - Emerging Issues with Agri-Food Antibiotics 
  

  
Chairs Professor Chris Elliott and Dr James McIntosh 

    

  
 

        

           

           

  
Conferences closes at 17.15 
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The use of antibiotics on the farm: the good and the bad 
 
Dr Philippe Delahaut 
CER Groupe, Health Department, Belgium 
 
Our apologies, this abstract was not available for print 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
. 
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Entry, occurrence and effects of veterinary antibiotics in the 
environment 
 
Professor Gerd Hamscher 
Justus Liebig University Giessen, Germany 
 
Entry, occurrence, and effects of veterinary drugs in the environment have been intensively 
investigated during the last 15 years. Due to their frequent use in amounts of several 
thousand tons worldwide, especially antibiotics, their metabolites and transformation 
products were found in the mg/kg range in cattle manure and pig slurry. The fertilization of 
soil with liquid manure transfers active compounds in agricultural soils (>> 100 µg/kg) and 
subsequently to our ground water resources (lower µg/L-range). Furthermore, the transfer 
of various veterinary antibiotics into plants (< 50 µg/kg) and the occurrence in dust (mg/kg-
range) from animal confinement buildings have been reported. 
 
Severe toxic effects of veterinary drugs in the environment have already been demonstrated 
for ivermectin, an anthelmintic agent, and diclofenac, a nonsteroidal anti-inflammatory 
drug. Exposure to ivermectin via the dung from treated animals results in a reduction in 
growth rate of various dung-inhabiting insects and in adult and larval mortality. The use of 
diclofenac for the treatment of cows and domestic goats in India led to a dramatic decline of 
at least three vulture species. The birds were exposed to toxic doses of diclofenac through 
consuming the carcasses of treated livestock.  
 
The widespread use of veterinary antibiotics, e.g. tetracyclines, and sulfonamides, in 
livestock farming probably leads to more subtle environmental effects. There is increasing 
evidence that antibiotic resistance genes arise in soil after manure application. Furthermore, 
effects on the soil microorganisms have been demonstrated including an ecological function 
disturbance and an impact on the diversity of the microbial soil community. However, a final 
assessment of the role of environmental residues of antibiotics in the development of 
antibiotic resistance in soil bacteria is still not possible. 
 
Therefore, the entry of veterinary drugs into the environment should be reduced whenever 
possible. Various approaches including veterinarian, legislative and technological measures 
are necessary to reach this goal. 
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Natural occurrence of the banned antibiotic 
chloramphenicol in crops 

 
Dr Bjorn Berdensen 
RIKILT, Wageningen University, The Netherlands 
 
B. Berendsen1, R. Wegh1, M. Pikkemaat1, L. Stolker1, M. Nielen1, 2 

 
1
 RIKILT - Institute of Food Safety, Wageningen University, The Netherlands 

2
 Laboratory of Organic Chemistry, Wageningen University, The Netherlands 

 
Due to the unexpected findings of the banned antibiotic chloramphenicol in products of 
animal origin, feed and straw, the hypothesis was studied that the drug is naturally present 
in soil, through production by soil bacteria, and subsequently can be transferred to crops.  
 
First, the stability of chloramphenicol in soil was studied. The fate of chloramphenicol highly 
depends on soil type and showed a half-life of approximately one day in non-sterile topsoil. 
It was found to be more stable in sub-soil and sterile soils. At least part of the degradation 
of chloramphenicol can be attributed to bacterial activity. The instability of chloramphenicol 
in non-sterile soil explains the low number of positive chloramphenicol findings in soil 
samples. Note that when chloramphenicol is produced in soil, especially in close proximity 
to the plant roots, it may very well be available for uptake by crops. 
 
Second, the production of chloramphenicol in soil was studied and it was confirmed that 
Streptomyces venezuelae can produce chloramphenicol at appreciable amounts in non-
sterile soil. Because also after prolonged incubation chloramphenicol is detected, it is 
concluded that chloramphenicol is produced continuously during the experiment. From the 
stability and production experiments it is concluded that chloramphenicol can be produced 
in sterile as well as in natural soils and that biosynthesis and biodegradation occur 
simultaneously. 
 
Third, a transfer study was carried out using wheat and maize grown on three different soils 
that were weekly exposed to aqueous chloramphenicol solutions at different levels. 
Chloramphenicol was taken up by crops as determined by chiral liquid chromatography 
coupled to tandem mass spectrometric analysis. The free chloramphenicol concentration in 
the wheat stems and the maize stalks was significantly higher than that in the wheat spikes 
or maize cobs. Although severe bio-variability was observed (variation between pots was 
significantly higher than variation between duplicate analyses of the same pot), for all plant 
materials, the effect of the administered chloramphenicol level, the soil type and the 
interaction of both were statistically significant (α < 0.001). The administered 
chloramphenicol concentration and the soil type are both related to the theoretical 
bioavailability of the antibiotic and thus, it is most likely that the observed effects are 
related to a single parameter of importance, being the bioavailability of the antibiotic. 
 
Combining the results of the individual experiments, it was concluded that chloramphenicol 
residues can occur naturally in crops as a result of the production of chloramphenicol by soil 
bacteria in their natural environment and subsequent uptake by crops 
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Analysis and degradation of β-lactam antibiotic residues in 
waste milk 

 
Dr Katharina Heinrich 
The Food and Environment Research Agency, United Kingdom 
 
Victoria Bailey-Horne1, Lucy Brunton2, Luke P. Randall2, Robert A. Horton2, Mathew 
Sharman1, Roberto La Ragione2 and Jeffery R. Jones3 

1 
The Food and Environment Research Agency, Sand Hutton, York, United Kingdom 

2 
Animal Health and Veterinary Laboratories Agency Weybridge, United Kingdom 

3
 Animal Health and Veterinary Laboratories Agency, Carmarthen,  United Kingdom 

 

Although there are many authorised antibiotics for the treatment of dairy cattle, there is 
limited information regarding (i) which are used most frequently, (ii) the practices relating 
to the feeding of waste milk containing antibiotics to calves and (iii) the amount of 
antibiotics in waste milk fed to calves. 
  
In recent year’s bacteria, particularly E. coli, have emerged with resistance to 3rd and 4th 
generation cephalosporin antibiotics.  These antibiotics are widely used as front line 
treatments in human medicine and the development and dissemination of bacteria resistant 
to these medicines is a serious medical problem. This resistance is mainly conferred by the 
production of enzymes, such as Extended Spectrum Beta Lactamases (ESBLs), which are able 
to degrade and inactivate these cephalosporin antibiotics. 
 
In this project we examined a number of aspects relating to the practice of feeding calves 
waste milk containing antibiotic residues, particularly the third and fourth generation 
cephalosporins.  
 
Data on antibiotic residues, especially of β-lactams, found in 103 waste milk samples from 
farms in England and Wales, will be presented. Various laboratory methods (heat treatment,  
pH adjustment, fermentation and enzymic degradation by β-lactamase) for decreasing the 
concentration of cefquinome (β-lactam, 4th generation cephalosporin) in milk, and the 
potential for use on farms, will be described. The assessment of the risk of antibiotic 
residues in waste milk promoting selection of ESBL-producing E. coli will be discussed 
elsewhere. 
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The National Food Residue Database – Ireland’s unique 
website for chemical contaminants of food 

 
Dr John Rae 
Teagasc Food Research Centre, Dublin, Ireland 
 
John Rae1 and Martin Danaher1 
1 Teagasc Food Research Centre, Dublin, Ireland 
 
The National Food Residue Database (NFRD) is a comprehensive database for chemical 
residues and contaminants in food in Ireland. It is available to public access through the 
interactive website http://nfrd.teagasc.ie . The NFRD was developed by the Residue Studies 
Group, Food Safety Department, Teagasc Food Research Centre, Ashtown within a research 
project funded by the Food Institutional Research Measure (FIRM), Department of 
Agriculture, Food and the Marine and the Health Research Board.   
 
Chemical residues in food, along with microbial pathogens, represent one of the principal 
determinants for the acceptability of food products to the consumer. Since the mid1990’s a 
considerable body of data has been developed on contaminant residues in food. However, 
much of these data are in individual reports or in formats not readily available to potential 
users. Development of the NFRD and interactive website provides a readily available single 
source for this information. The NFRD data are taken from monitoring and surveillance 
programmes and from studies and surveys on chemical residues and contaminants in food. 
The scope of the data includes studies carried out on veterinary drugs including antibiotics, 
prohibited substances, pesticides, radioactive substances, heavy metals, marine biotoxins, 
dioxins, PCBs and brominated flame retardants, mycotoxins, and other contaminants such 
as nitrates and PAHs.   
 
Results from the national monitoring programme for the years 1998 to 2011 will be 
presented with emphasis on non-compliant samples for Group B1 and Group A6 antibiotics 
(Annex I Council Directive 96/23/EC). 
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Regulation of (antimicrobial) medicines for veterinary use in 
the European Union 

 
Dr John McEvoy 
European Commission, Directorate-General Health and Consumers, Food and Veterinary 
Office, Ireland 
 
Medicines – both for human and veterinary use – are highly regulated in the European 
Union and there is a long-established legal framework in place guaranteeing the quality, 
safety and efficacy of medicines marketed in the EU.  This presentation outlines the main 
elements of Union legislation underpinning the regulation of medicines in the EU and 
describes the routes and processes for granting marketing authorisations for veterinary 
medicinal products.  With regard to antimicrobial veterinary medicinal products, the 
European Commission’s policy on the reduction of antimicrobial resistance is described and 
the direction of future legislative developments for veterinary medicinal products is 
discussed.  If adopted, the simplified regulatory framework should facilitate the availability 
of high quality and efficacious medicines in the EU whilst maintaining the high level of safety 
demanded by European citizens 
 
 
 
 
 

Veterinary Medicines and Feed Additives Database 
(VetFAD): Antibiotic Usage in Ireland 2008 - 2012 

 
Dr Conor Shanahan 
University College Dublin, Ireland 
 
Ongoing climate change presents new challenges for the effective detection and prediction 
of mycotoxin prevalence and amelioration of its attendant economic damage. Here I 
summarise recent climate change and discuss potentially useful approaches from ecology 
for understanding and predicting mycotoxin prevalence. These include: (i) geostatistical 
methods for estimating abundance/concentration, (ii) the spatial ecology of species 
responses to climate change  – how ecologists model species range shifts using bioclimatic 
niche theory, (iii) metapopulation-like and epidemic models for species in the presence of 
climate change. I conclude by emphasising the need for systematic monitoring/recording in 
order to establish the prevalence and climatic sensitivity of toxigenic fungi.  
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The increased role of knowledge transfer to promote the 
judicious use of antimicrobials in dairy cattle 

 
Ms Katie Yates 
Royal Agricultural University, United Kingdom 
 
The report was originally designed for the Farm Business Cream Awards Dairy student 
scholarship of 2013 supported by Genus, for which it was highly commended. 
 
Antimicrobial resistance is described as being the ability of an organism to survive in the 
presence of concentrations of a chemical, which are normally lethal to organisms of that 
species (NOAH, 2010). It is one of the main issues surrounding the dairy industry, but 
arguably does not have a high profile within the UK farming press. The build-up of resistance 
is evaluated, and it was found that there could be several reasons for the origin of 
resistance, but it is the view of the American Veterinary Medical Association that resistance 
existed even before antimicrobials before they were commonly used (AVMA, 2000).  
 
The report explored areas of dairy production that could be affected, including human 
health safety and the welfare implications for livestock. The bacterial infections that are 
reported to be the most common problem in term of resistance are Campylobacter spp, 
Salmonella spp, E. Coli and MRSA. There has also been an emergence of resistance to 
critically important antibiotic, in particular ESBL, Extended-spectrum Beta- lactamases, is a 
major development in recent years, and has been driven by the inappropriate use of 
antibiotics in both humans and veterinary medicine (Public Health England, 2013).  
 
This literature showed how antimicrobial resistance is a worldwide problem, and urgent 
action needs to be undertaken. Primary research that was obtained through the use of a 
questionnaire that was designed in collaboration with the Scarsdale Veterinary Group, with 
the results showing that among the 67 farmers who have answered the questionnaire up to 
this point, there was generally a high level of understanding, as shown by the majority 
choosing which antibiotics to use on farm with an informed decision. The majority of the 
farmers questioned also viewed that antibiotic resistance would not be a problem on their 
farm, and interestingly the vast majority would be happy to be denied access to certain 
antibiotics so long as they were offered an alternative. 
Conclusions and recommendations were made in terms of promoting the judicious use of 
antimicrobials, as well as effective methods of knowledge transfer and improving education 
and understanding. A heavy emphasis is placed on the importance of increasing awareness 
and also education, but technological innovation could be used to promote knowledge 
transfer among farmers, and allow for the most effective use of antimicrobials on farm. 
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American Veterinary Medical Association. (2000). Judicious Use of Antimicrobials for Dairy Cattle Veterinarians. [online]. The Food and 
Drug Administration Center of Veterinary Medicine. Available from: 
http://www.fda.gov/downloads/AnimalVeterinary/SafetyHealth/AntimicrobialResistance/JudiciousUseofAntimicrobials/UCM095571.pdf. 
[Date accessed: 12.05.2013].  
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Bacteriophage therapy: an unconventional alternative to 
conventional antibiotics 

 
Dr Olivia McAuliffe 
Teagasc Food Research Centre, Moorepark, Fermoy, Ireland. 
 
Bacteriophage (phage) therapy is a method of antibacterial treatment that harnesses the 
bacteria-killing properties of otherwise harmless viruses. The science of phage therapy dates 
back almost a century but the discovery and marketing of antibiotics in the 1940s led to a 
decline in the popularity of phages as therapeutics in the Western world. However, with no 
conventional remedy in sight to today's escalating antibiotics crisis, there has been a 
resurgence of interest in the West in the therapeutic and prophylactic use of phages to treat 
bacterial infections. Although phage therapy has been historically associated with the use of 
phages in human medicine, phages have also been extensively tested in veterinary medicine 
and food safety settings. Indeed, it is the application of phage preparations in foods where 
significant progress has been made, with the US Food and Drug Administration approving 
the use of a phage-based additive for the control of Listeria monocytogenes contamination. 
A number of biotechnology companies are also developing phage-based animal health care 
products. Such developments represent a clear and formal recognition of phage as realistic 
alternatives to antibiotics. 
 
Two main strategies have been adopted in the use of phage for pathogen control. In the 
first, and most commonly-used approach, several live lytic phages are isolated against the 
pathogen of interest which are then combined into a ‘phage cocktail’ for application. We 
have demonstrated the efficacy of this approach in controlling E. coli O157:H7 in beef cattle 
in a series of pre-harvest intervention studies. The second approach is the use of a single 
phage component, called an endolysin, to kill the target pathogen. Endolysins play a role in 
the phage’s ability to digest the bacterial cell wall. While significant technical challenges 
exist with this approach, endolysins are highly effective at killing Gram-positive bacteria and 
have been used successfully to target the pathogens Staphylococcus aureus and 
Streptococcus suis among others.  
 
While phage technology has its limitations, it also has many advantages over conventional 
antibiotic therapy. Phage products do have an important role to play in tackling bacterial 
pathogens, most likely in conjunction with other antibacterial treatments. Continued 
research and regulatory approval of these products will do much to improve consumer and 
industry acceptance of this technology. 
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Emergence of resistance to antimicrobial compounds from 
farm-to-fork: opportunity, power and usage 

 
Professor Séamus Fanning 
Centre for Food Safety, University College Dublin (UCD), Ireland  
School of Public Health, Physiotherapy & Population Science, UCD, Ireland 
Institute for Global Food Security, Queen’s University Belfast, United Kingdom 
 
 
Antimicrobial compounds are important therapeutic agents, used in the treatment of 
infectious disease.  Widespread use of these valuable agents has contributed to the 
emergence of antimicrobial resistance (AMR) in bacteria, particularly among those 
organisms with their origins in food-producing animals.  Consequently, the emergence of 
bacteria elaborating resistant to antimicrobial agents pose a threat to animal and human 
health alike.  This development presents an important challenge to veterinary public health. 

The relationship between the use of an antibiotic and the subsequent emergence of an AMR 
bacterium is poorly understood.  Thus, in an effort to understand the epidemiology of AMR 
in zoonotic food-borne bacteria, the underlying genetic mechanisms involved must be 
characterised.  Several resistance-encoding genes can give rise to a well-defined AMR 
phenotype.  Increasingly we are recognising the potential for these resistance genes to be 
transferred to other bacteria sharing the same ecological niche.  More recently, the 
clustering of several AMR encoding genes has been described and the mobilisation of these 
genes en bloc to other bacteria, reported. 

In this presentation, a short overview of antimicrobial resistance, its origins and the role of 
mobile genetic elements will be described.  Consideration of the nature of large integrative 
conjugative elements, known as ICE elements will be given.  Some of the reasons why 
resistance emerges in certain bacteria of importance to food safety and not in others will 
also be considered, in the context of genetic evolution.   
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Current and Proposed Harmonised Monitoring of 
Antimicrobial Resistance across EU Member States 

 
Ms Rosemarie Slowney 
National Reference Laboratory for Antimicrobial Resistance (Food Feed and Animal Health), 
Department of Agriculture, Food and the Marine Laboratories, Ireland 
 
The use of antimicrobial agents in food producing animals and crops is recognised by all 
international food safety, animal and human health organisations as a potentially important 
risk factor for the selection and dissemination of AMR microorganisms and determinants 
from animals and food crops to humans via the consumption of food. Guidelines for the Risk 
Analysis of Foodborne Antimicrobial Resistance which highlight AMR as a major global 
public health concern and a food safety issue have been adopted by the Codex Alimentarius 
Commission. The European Commission and the European Parliament are progressing a 
five-year action plan to fight against AMR based on 12 key actions, including strengthened 
surveillance systems on AMR. They are also driving forward closer collaborations between 
the European Centre for Disease Prevention and Control, the European Food Safety 
Authority and the European Medicines Agency in strengthening the assessment and 
evaluation of the occurrence of AMR in humans, in animals and in food in the Union. EU 
Member States (EUMS) are working towards greater cooperation and coordination on the 
early detection, alert and coordinated response procedures regarding pathogenic 
antimicrobial resistant bacteria in humans, animals, fish and foodstuffs in order to 
continuously monitor the extent and growth of AMR. 
 
This presentation will outline the current harmonised monitoring of AMR undertaken in 
EUMS and the background to the additional mandatory monitoring that is proposed from 
2014.  
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The problem of the antibiotics, and antibiotic resistance, in 
food producing animals, as a public health concern. The 
view from consumer organizations perspective, and studies. 

 
Ms Gemma Trigueros 
Organización  de Consumidores y Usuarios (OCU) (Spanish consumer organization) 
 
The use and abuse of antibiotics in food producing animals is concerns the consumer 
organization in Europe have been aware for long. 
We have done some studies, published in our consumer magazines regarding the presence 
of residues of antibiotics in different foodstuffs. 
We have also studied the selling of antibiotics in pharmacies to humans and how strict is 
this selling. The situation has improved but is not yet solved. 
The last step we have taken on this is to search for the presence of ESBL poultry and meat, 
Different European consumer organizations are now focusing in this way the problem. 
We present our results of the different studies along the past years and the most recent 
ones. 
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Antibiotic Resistance and Responsible Use 

 
Mr John FitzGerald 
Secretary General, Responsible Use of Medicines in Agriculture (RUMA) Alliance, UK 
 
Antibiotics are becoming less effective in animals.  UK CMO Prof Dame Sally Davies said in 
November 2012 “antibiotic resistance is one of the greatest threats to modern health and 
we face a future without cures for infection if antibiotics are not used responsibly” and in 
June 2013 “the use of antibiotics in animals is not a massive problem in the UK – and we 
must work to make sure it doesn’t become one”. 
 
Antibiotic Resistance is a complex issue that knows no boundaries.  There is a clinical crisis in 
humans with an estimated 25,000 deaths in the EU related to Antibiotic Resistance1.  The 
scientific consensus is that resistance in humans is primarily caused by human use of 
antibiotics but farmers and vets must not be complacent. Antibiotic resistance impacts on 
humans and animals and can transfer between them making it a One Health issue. The UK 5 
year AMR Strategy was launched on 10 September 20132. Reducing Antibiotic Resistance on 
farm gives economic benefits to farmers and health benefits to consumers and animals.  
 
RUMA, an Alliance of 23 farm to fork representative organisations including farmers, vets, 
distributors trainers, retailers, medicine manufacturers, was set up in 1997 to promote 
responsible use of all medicine, but particularly antibiotics, on farm. 
 
Responsible Use means using medicines as little as possible (reducing the risk of disease) 
and as much as necessary (using medicines in accordance with the instructions).  Medicines 
must not be used as a substitute for good farm management. 
 
Veterinary medicines legislation in the EU is likely to be changed to introduce controls on 
antibiotic use in animals to reduce the Antibiotic Resistance risk in humans.  RUMA believes 
such controls should be based on scientific evidence and proportionate to the risk in order 
to avoid unintended consequences to animal health and welfare and the availability of safe 
food from within the EU. 
 
 
References: 
1 The bacterial challenge: time to react – a call to narrow the gap between multidrug-
resistant bacteria in the EU and the development of new antibacterial agents. Stockholm, 
European Centre for Disease Prevention and Control, 2009 
 
2 http://www.vmd.defra.gov.uk/public/antimicrobial_pubs.aspx#general 
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Poster 1 

Multiplex screening of antibiotic residues in food using 
biochip array technology 
 

Ms Joanne McKnight 
Randox Food Diagnostics, Crumlin, Northern Ireland, United Kingdom 
 
B Bell1, M Clarke1, J Mahoney1, N O’Loan1, L Farry1, A McBride1, MC McGarrity1, J Porter1, 
ME Benchikh1, RI McConnell1 and SP FitzGerald1  
1 Randox Food Diagnostics, Crumlin, Northern Ireland, United Kingdom 
 
The use of veterinary drug residues in food producing animals is globally restricted and an 
important topic in food safety. Biochip array technology allows the simultaneous screening 
of multiple veterinary drug residues from a single sample. This study reports the 
applicability of biochip arrays to the multiplex screening of antibiotic residues in food.  
 
Methodology. For the determination of residues, simultaneous chemiluminescent 
competitive immunoassays are employed for each biochip array. The assays were applied to 
the semi-automated bench top analyser Evidence Investigator.  
 
Results. Four antimicrobial biochip arrays detected respectively: 1)sulphonamides and 
trimethoprim (limits of detection (LOD) range: 1.6 -10.0 ppb in tissue, 1.6 -20.0ppb in honey, 
0.5 -2.5ppb in milk), 2) ceftiofur, quinolones, streptomycin, tetracyclines thiamphenicol, 
tylosin (LOD range: 0.9 -14.0 ppb in tissue, 1.0 -5.0 ppb in honey, 0.5 - 2.5 ppb in milk, 10 -
140ppb  in animal feed), 3) nitrofurans (AHD, AMOZ, AOZ, SEM) chloramphenicol and 
chloramphenicol glucuronide (LOD range: 0.06 - 0.2ppb in prawn/shrimp, 0.06 - 0.4ppb in 
beef/pork/poultry, 0.08 - 0.5ppb in honey), 4)aminoglycosides, lincosamides, macrolides, 
polymixins and streptogramins (LOD range: 1.0 - 8.0ppb in honey). The beta-lactam 
antibiotics array detected penicillins and cephalosporins in milk with an LOD value of 0.6 
ppb for ampicillin.  
 
Conclusion. Biochip array technology is applicable to the simultaneous screening of multiple 
veterinary drug residues on one platform.  Different biochip arrays enable multiplex 
screening of residues from a single sample and are applicable to different food matrices. 
This methodology enhances the scope of tests and the test result output. 
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Poster 2 

Stability of Penicillins in Matrix and Solution during Storage 
by LCMSMS 

 

Dr Celine Mannion 
Department of Agriculture, Food and the Marine, Ireland 
 
Lynda Harman1, Maryjean Shanahan1, Paul Martin1, Jean Kane1, Patricia Furey1, Tara 
O’Beirne1 and Montserrat Gutierrez1 
1 

Department of Agriculture, Food and the Marine, Ireland 
 
Determination of the stability of antibiotics in solution and matrix during storage is critical in 
the field of veterinary drug residue analysis. Unstable compounds can affect the outcome of 
results. Two studies were conducted to establish the stability of 8 β-lactams (Amoxicillin,  
Ampicillin, Penicillin G, Cloxacillin, Dicloxacillin, Nafcillin, Oxacillin and Penicillin V) in 
solution and matrix replicating storage conditions in the laboratory.  
 
Stability of compounds was evaluated using a ±15% criterion. In the first study 
representative solutions of stock and intermediate standards were prepared and stored 
according to one of three different protocols; water at 4oC, methanol/water at 4oC and 
methanol/water at -20oC. Aliquots were analysed at selected time intervals over a 20-week 
period. For the matrix study aliquots of spiked bovine muscle were analysed up to 20 weeks 
following storage and 6 freeze/thaw cycles at -80oC.  
 
The stability of intermediate standard solutions was demonstrated in methanol/water at -
20oC for 20 weeks with degradation observed earlier for the other protocols. Stock 
solutions were most stable when stored in methanol/water at -20oC but could only be 
guaranteed for up to 2 weeks. In muscle tissue all penicillins were stable following storage 
for 15 weeks with 3 compounds guaranteed for 20 weeks.  
 
Following freeze/thaw degradation was observed in pencillins ranging from 5 to 6 cycles. In 
conclusion, stock and intermediate solutions should be prepared in methanol/water with 
stocks discarded immediately following use and intermediates stored for no longer than 20 
weeks at -20oC. Storage of muscle at –80oC and multiple freeze/thaw cycles should be 
restricted to 15 weeks and 4 freeze/thaw cycles when considering penicillin analysis. 

 
 
 
 
 
 
 
 
 
 
 
 



30 
 

Poster 3 

Antimicrobial Resistance profiling, Genotyping and 
Virulotyping of Salmonella enterica serovar Infantis isolates 
from clinical and food/animal samples 

 
Dr Brian Byrne 
School of Biosystems Engineering, University College Dublin, Ireland 
 
Although porcine and poultry products have been reported to be the most common 
samples associated with S. Infantis, the serovar has also been isolated from other sample 
matrices.   
 
This study aimed to characterise 292 S. Infantis isolated from Clinical(36), Porcine(187), 
Bovine(8), Chicken(11), Poultry(6), Ovine(5), Environmental(5), Sludge(3), Duck(14), Feed(7), 
Fish(1), Canine(2), Snake(1),  Digestate(1) and Other sources(5) by pulsed-field gel 
electrophoresis(PFGE). Based on the PFGE results, a subset  of 89 representative isolates 
were further screened using polymerase chain reaction (PCR) for the presence/absence of 
nine virulence-genes located within the Salmonella pathogenicity islands (avrA,ssaQ,mgtC 
and sopB), the prophage (gipA,sodC1 and sopE1), the Salmonella serovar Typhimurium 
virulence plasmid (bcfC) and the fimbrial cluster (spvC). The subset was further analysed on 
antimicrobial susceptibility using a broth microdilution method.    
 
PFGE showed that out of 22 clusters, 12 clusters contained clinical isolates. The majority of 
the clinical(28) strains were genetically similar (90% similarity) to isolates originating from 
Porcine(169), Bovine(8), Chicken(11), Poultry(6), Ovine(1), Environmental(5), Sludge(3), 
Duck(4), Feed(5), Fish(1), Canine(1), Snake(1) and not specified(5) samples. The virulence 
factor profiling found avrA, ssaQ, mgtC, sopB and bcfC were detected in 98% of the isolates 
tested, with the majority (85%) of the Infantis isolates sharing the same virulence profle of 
avrA-ssaQ-mgtC-sopB-NA-NA-NA-NA-bcfC. Results of antimicrobial typing showed the 
majority (66%) of the Infantis isolates tested were fully susceptible to all antimicrobials, with 
34% of isolates showing resistance to one or more antibiotics. There was no correlation 
found between the virulence potential and antimicrobial resistance profiles of any of the 
Infantis isolates tested.  
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Prevalence of qnr genes in Salmonella and E.coli isolates 
from food and animals in the Republic of Ireland 
 

Dr Deirdre Prendergast 
Department of Agriculture, Food and the Marine, Ireland 
 
Montserrat Gutierrez1, Anne Murphy1, Darren Hand1, Margaret Griffin1, John Egan1 and 
Rosemarie Slowey1 
1 

Department of Agriculture, Food and the Marine, Ireland 
 
Fluoroquinolones (FQs) are broad spectrum antimicrobial agents, frequently used to treat 
infections associated with Gram negative bacteria. The mode of action of quinolones 
involves interactions with DNA gyrase, the originally recognised drug target, and 
topoisomerase IV, a related type II topoisomerase.   
 
Different mechanisms for quinolone resistance have been described and among them 
plasmid-mediated quinolone resistance (PMQR) is increasingly being identified worldwide in 
Salmonella and Escherichia coli. Isolates with reduced susceptibility or resistant to 
ciprofloxacin with a Minimum Inhibitory Concentration (MIC) of ≥ 0.06 mg/L are suggestive 
of PMQR. In this study we filtered the AMR results of our NRL isolate collection in search of 
the AMR pattern indicative of PMQR.  
A total of 62 Salmonella and 23 E. coli isolates were selected and the presence of PMQR was 
investigated by PCR targeting qnrA, qnrB, qnrC, qnrD and qnrS. Among the 62 Salmonella 
isolates examined, 4 were positive for qnrB and 2 for qnrS.  Among the 23 E. coli isolates 
examined, 8 were positive for qnrA, 4 for qnrS, and 5 for both qnrA and qnrS.   
 
All the positive isolates originated in pigs and poultry. This present study demonstrated a 
higher prevalence of PMQR among the E. coli (73.9% positive for one or more qnr gene 
among the suspect strains) compared to Salmonella isolates (9.68% positive for one qnr 
gene). The most commonly observed gene was qnrA in E. coli, and qnrB in Salmonella, 
although the prevalence among Salmonella was too low to conclude that this was the 
dominant variant. 
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Medicinal Plants: An Alternative to Prophylactic Antibiotics 

 

Haroon Iqbal 

Institute for Global Food Security, Queen’s University Belfast, United Kingdom 

 

Chris Elliott1, Christine Maggs2, Brendan Gilmore3 and Brian Green1 
1
Institute for Global Food Security, Queen’s University Belfast, United Kingdom 

2
School of Biological Sciences, Queen’s University Belfast, United Kingdom 

3
School of Pharmacy, Queen’s University Belfast, United Kingdom 

 

It is estimated there are 250,000 to 500,000 plants on Earth; these plants are biochemical 

factories producing a diverse array of chemical scaffolds, it is these chemical scaffolds that 

we look to in the search for novel antimicrobial agents. Plants are exposed to a huge range 

of microbes with bacteria being the most numerous. It has been estimated every gram of 

soil contains as many as 1010- 1011 bacteria from over 6000-50,000 species, and up to 28 

fungal hyphae. These microbes are competing with plants for nutrients, and many are 

opportunistic pathogens.  As a consequence of this continuous biotic stress, plants have 

developed a plethora of antimicrobial compounds.  

After communications with local farms in Northern Ireland we identified 9 bacteria that 

have been identified to be pathogenic in poultry. A Preliminary screen of extracts from 25 

medicinal plantsled to the identification 8 plants that were active against 4 bacteria used in 

the preliminary screen, namely Staphylococcus aureus (ATCC 29213), Pseudomonas 

aeruginosa (PAO1 ATCC 27853) Escherichia coli (ATCC 25922) and Staphylococcus aureus 

Subsp. aureusRosenbach  ATCC 33591, with minimum inhibitory concentrations for crude 

extracts starting as low as 250µg/ml. This preliminary screen indicates plants are a reservoir 

of antimicrobial compounds, which can be utilised as feed additives in prevention of 

opportunistic bacteria, and a natural alternative to prophylactic antibiotics.  The further 

fractionation of one of these plants shows how the minimum inhibitory concentration 

further decreased to as low as 60µg/ml with a minimum bactericidal concentration of 

100µg/ml. We aim to isolate and elucidate the phytochemical scaffolds from these plants, 

which act to protect the plant, and can consequently be used in the prevention of disease in 

livestock , and possibly act to serve as the chemical scaffolds of novel antibiotics.  
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Detection of covalently-bound residues of 5-
Nitroimidazoles: Metronidazole 
 
Margaluz Arias 
Institute for Global Food Security, Queen’s University Belfast, United Kingdom 
 
Martin Danaher2, Paul Stevensson1, Christopher Elliott1* 

1
Institute for Global Food Security, Queen’s University Belfast, United Kingdom 

2
Ashtown Food Research Centre TEAGASC, Dublin, Ireland 

The 5-Nitroimidazole compounds, Metronidazole, Ronidazole and Dimetridazole have been 

banned for use in the treatment of food-producing animals since residues of the parent 

compounds and related metabolites are suspected of having genotoxic and carcinogenic 

properties. In addition, the reductive metabolism of 5-Nitroimidazoles leads to the 

formation metabolites covalently-bound to tissue macromolecules. Covalently-bound 

metabolites remain in tissues for longer but as yet unknown periods of time, their toxic 

properties have not been further assessed, neither is there an analytical method for their 

detection and quantification. Therefore the aim of this project is to develop an analytical 

method to detect the covalently-bound 5-nitroimidazole metabolites in edible animal 

tissues. Due to the nature of the covalent bond between the protein and the metabolites, 

the intact molecule cannot be released from the protein adduct without employing harsh 

conditions, conditions that in turn could destroy the bound metabolite itself. Therefore the 

strategy followed to develop the analytical method was based on the cleavage of the bound 

metabolite to release a marker compound related to covalently-bound 5-Nitroimidazoles  

2-N (Hydroxyethyl) Oxamic acid has been selected as a potential marker compound of 

covalently-bound metabolites of Metronidazole. Proteins recovered from incubations of 

liver microsomes treated with Metronidazole and muscle samples from Metronidazole 

medicated pigs were successively washed with different polar and non-polar solvents. Then, 

the protein pellets were submitted to mild basic hydrolysis. Extracts of the reaction media 

were analysed with UHPLC-ESI-MS/MS and 2-N (Hydroxyethyl) Oxamic acid was detected in 

both types of Metronidazole-treated samples.  
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Persistence of metronidazole residues in black tiger shrimp 
(Penaeus monodon) 

 
Anna Gadaj 
Food Safety Department, Teagasc Food Research Centre, Ashtown, Ireland 
 
A.Furey 1 and Martin Danaher2 
1 Cork Institute of Technology, Bishopstown, Ireland 
2 Food Safety Department, Teagasc Food Research Centre, Ashtown, Ireland 

 
Metronidazole (MNZ) is an imidazole heterocycle substituted with a nitro functional group 
on the fifth position on its ring. It is rapidly metabolised. The main metabolite of MNZ 
results from the oxidation of the side chain in the C-2 position of the imidazole ring to form 
hydroxy metabolite, namely MNZ-OH. MNZ can be used for the treatment of parasitic 
infections in farmed aquaculture species. MNZ, together with MNZ-OH, is suspected to be 
carcinogenic and mutagenic to humans and as a consequence was banned for the use in 
food-producing animals or in products intended for human consumption within the 
European Union under Regulation 2377/90. The study of the effect of metronidazole 
contamination in black tiger shrimp (Penaeus monodon) was carried out as follows. Shrimps 
were immersed in a 350L tank containing 50 mg MNZ per L-1 for 24 h (n = 4 tanks).  

Following treatment, shrimps were transferred to sea water and samples were collected 
immediately (day 0), day 1, day 2, day 4 and day 8. 12 shrimps were analysed per time point 
using UHPLC-MS/MS method. MNZ and MNZ-OH were detected in shrimp tissue samples at 
concentrations of >20 and 1.45 μg/kg on the day 0, respectively.  Residue concentrations 
rapidly depleted in tissue samples at later time points but MNZ residues were still 
measureable at 0.33 μg/kg on day 8. The results of the depletion study demonstrate rapid 
elimination of metronidazole residues in prawn.  MNZ is the most persistent marker residue 
and can be detected for at least 8 days post-treatment.   

  



35 
 

Poster 8 

Determination of nitroimidazole residues in aquaculture 
tissue by UPLC-MS/MS 

 
Anna Gadaj 
Food Safety Department, Teagasc Food Research Centre, Ashtown, Ireland 
 
A.Furey 1 and Martin Danaher2 
1 Cork Institute of Technology, Bishopstown, Ireland 
2 Food Safety Department, Teagasc Food Research Centre, Ashtown, Ireland 
 
A UPLC-MS/MS method was developed for the quantitative confirmatory analysis of 
residues of nitroimidazole drugs (dimetridazole, ipronidazole, metronidazole, ornidazole, 
ronidazole) and the corresponding hydroxy metabolites (HMMNI, ipronidazile-OH, 
metronidazole-OH) in aquaculture tissue. Samples were extracted by shaking in acetonitrile, 
water, MgSO4 and NaCl before being defatted with n-hexane pre-saturated with acetonitrile 
and concentration. Nitroimidazole residues were determined by UHPLC-MS/MS operating in 
positive electrospray ionisation mode using a reverse phase BEH C18 column. The method 
was validated according to the EU Commission Decision 2002/657/EC guidelines.  

The following performance studies were carried out: specificity/selectivity, linearity, within 
laboratory repeatability (WLr) /reproducibility (WLR), accuracy, precision, decision limit 
(CCα), detection capability (CCβ), and absolute recovery. The analytical range of the method 
is 0.1-20 μg kg-1.  Accuracy and precision of the method range from 83 to 105 % and 2.3 to 
14 %, respectively.  A total of 50 samples can be analysed in a single day using the assay. The 
method has been extensively evaluated through application to real test samples.to as low as 
60µg/ml with a minimum bactericidal concentration of 100µ/ml. 
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A UPLC-MS/MS method was developed for the confirmatory analysis of 16 anticoccidials 
(arprinocid, clopidol, decoquinate, diaveridine, diclazuril, ethopabate, halofuginone, 
imidocarb, lasalocid, laidlomycin, maduramycin, monensin, narasin, nicarbazin, robenidine 
and salinomycin) and screening analysis for a further 3 anticoccidials (toltrazuril, toltrazuril 
sulphoxide and toltrazuril sulphone) in egg. Samples were extracted with acetonitrile 
without clean-up and extracts were analysed by UPLC-MS/MS using Acquity BEH C8 column 
chemistry.  

The method was validated according to Commission Decision 2002/657/EC. The validation 
includes the determination of linearity, within laboratory repeatability/reproducibility, 
decision limit (CCα) and detection capability (CCβ). A total of 50 samples can be analysed in 
a single day using the assay. The method has been extensively evaluated through 
application to real test samples and proficiency material. 
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The use of nitrofurans as veterinary drugs in food-producing animals has been banned in the 
EU since mid-90s.  Monitoring programs in the EU are based on the detection of protein-
bound metabolites, usually in liver and tissue, after slaughtering.  An UPLC-MS/MS method 
was developed and validated for the determination of four nitrofuran residues in bovine 
plasma.  The method is routinely applied in the author’s laboratory for on-farm surveillance 
of nitrofuran residues.  Plasma samples were derivatised with 2-nitrobenzaldehyde 
overnight and subsequently extracted with ethyl acetate.  Extracts were evaporated to 
dryness and analysed by UPLC-MS/MS.   

The method was validated according to Commission Decision 2002/657/EC.  Recovery for 
AHD, AOZ, SEM and AMOZ was 89, 88, 65 and 76%, respectively.  Decision limits (CCα) were 
calculated from within laboratory reproducibility standard deviations to be 0.089, 0.063, 
0.069 and 0.072 μg kg-1, respectively.  An extensive evaluation of the method has been 
carried out through application to routine samples collected on-farm.   
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Detection of nitrofuran residues have been reported in recent years (VRC Annual Report, 
2004 & 2005).  Multi-residue detection of nitrofuran residues is achieved using an LC-
MS/MS assay, which was developed on the EU project FOODBRAND.  Immunochemical 
detection has been proposed an alternative rapid and low cost approach to detect 
nitrofuran residues in food.  However, this has been difficult to achieve due the limitations 
in antibody cross-reactivity.   

In this paper, a chemiluminescence-based biochip array assay has been developed to allow 
the simultaneous immunochemical detection of four nitrofuran metabolites in honey to 

-1.  Greater sensitivity was observed for three 
-1) versus the remaining analyte, SEM 

-1).  The suitability of the assay was evaluated through analysis of 134 honey 
samples, which have been well characterised by UPLC-MS/MS. 
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A quantitative, multi-residue method was developed to detect 23 coccidiostats in bovine 
milk and non-avian muscle tissue. Coccidiostat residues were extracted from muscle with 
acetonitrile and concentrated prior to UHPLC-MS/MS analysis.  Milk samples were extracted 
with a slurry of acetonitrile, MgSO4 and NaCl.  A comprehensive multi-species validation in 
muscle tissue was performed at both non-target maximum limits and veterinary drug 
maximum residue limits in accordance with Commission Decision 2002/657/EEC.   

The method is applicable to 23 coccidiostats (amprolium, arprinocid, clopidol, cyromazine, 
decoquinate, diclazuril, diaveridine, ethopabate halofuginone, imidocarb, laidlomycin, 
lasalocid, maduramicin, monensin, narasin, nequinate, nicarbazin, robenidine, salinomycin, 
semduramicin, toltrazuril, toltrazuril sulphoxide and toltrazuril sulphone).   

The dynamic ranges of the method in muscle were 10-750 µg kg-1 for imidocarb and 
nicarbazin, 20 - 1500 µg kg-1 for toltrazuril, toltrazuril sulphoxide and toltrazuril sulphone 
and 1 - 75 µg kg-1 for all other analytes.  Dynamic ranges for milk were 0.02 to 2 µg kg-1 for 
most analytes; ranges were higher for nicarbazin, diclazuril, imidocarb, decoquinate and 
toltrazuril residues. 
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Due to the lack of sufficient exposure information to nitrofuran metabolites, an exposure 
assessment was performed for three human populations (adults, teenagers, children), from 
consumption of foods of animal origin (liver, honey, eggs and aquaculture) covering the 2-year 
period 2009-2010. Firstly, the occurrence of nitrofuran metabolites in food on the Irish market 
was determined for the selected period using the data from the National Food Residue Database 
(NFRD) and results obtained from the analysis of retail samples (aquaculture and honey).  
Determination of residues was performed by methods validated in accordance with Commission 
Decision 2002/657/EC regarding performance of analytical method and results interpretation.  

There were 19 positive samples (1.9 %). Exposure assessments were completed using Crème 
Food® v3.6.0 (Central Risk Exposure Modelling Software) and a probabilistic approach that 
generated fifteen iterations. Semicarbazide (SEM) was the most frequent contaminant identified 
in the non-compliant samples. SEM molecule is used as a marker of nitrofuran abuse but may also 
occur from other sources. Exposure assessment results indicated extremely low exposure level to 
SEM from investigated food groups, with respect to other possible sources of SEM in food.  
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A semiquantitative screening assay has been developed for the simultaneous extraction and 
determination of halofuginone (HAL), diclazuril (DICLAZ) and toltrazuril sulfone (TOLSO2) from egg 
and muscle (avian, bovine, ovine and porcine) using biochip array technology. A simple sample 
procedure was developed to isolate residues from egg samples via extraction with acetonitrile. An 
additional cyclohexane defatting step was required for muscle tissue.  

The method was validated in accordance with EC Commission Decision 2002/657/EC, and 
evaluated by applying the procedure to incurred tissue. The assay’s detection capabilities (CCβ) 
were estimated to be less than 0.8 μg kg-1 in egg for all three coccidiostats, and <1.28, 4.67, and 
16.75 μg kg-1 for HAL, DICLAZ and TOLSO2 in muscle, respectively.    
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