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Introduction
Five years on from the horse meat food 
scandal, we consider what has changed 
during that time in terms of food analysis 
and better labelling of food contents.  
A reminder of those events dating back to 
2012, when a London meat manufacturer, 
who within 24 hours was asked to prepare 
a batch of ‘special beef’ at its cold storage 
facility in Tottenham, mixed Polish beef 
with Irish horsemeat. The Elliot Review 
that subsequently followed identified the 
following key findings;

1.  Complex supply chains and demands  
for cheap food fuelled our exposure  
to fraudsters

2.  An intelligence ‘impasse’ left food crime 
at the bottom of the agenda

3.  Deep cuts left enforcement services  
in dire straits

4.  Britain was unprepared

5.  Industry can’t afford to turn a blind eye

James Donarski, the Head of Food 
Authenticity here at Fera, concludes ‘The 
horse meat scandal affected countries 
across Europe, sparked public outrage, 
resulted in a series of product recalls and 
exposed significant flaws in Europe’s food 
supply chain. Regulators and industry 
took action and there’s now a stricter food 
testing regime across Europe and many 
initiatives are underway to ensure this  
sort of incident doesn’t reoccur.

Perhaps the most significant UK 
development since the scandal has been 
the Food Standards Agency’s introduction 
of the National Food Crime Unit, a key 
recommendation from the Elliot Review, 
which works with partners to protect 
consumers from serious criminal activity 
impacting the safety or authenticity of the 
food and drink they consume.’

Industry bodies are also playing a key role. 
The British Retail Consortium issued new 
guidance in 2015 to ensure the integrity 
of the food supply chain, a major focus of 
which was threat assessments at critical 
control points.  

Looking beyond the UK, the EU continues 
to fund projects in food authenticity, the 
most notable of which are FoodIntegrity 
and Authent-Net, co-funded by Defra and 
coordinated by Fera, and more recently the 
EU-China-Safe project of which Fera is a 
partner. Defra is also driving change with 
the setting up of the Food Authenticity 
network, of which Fera is a centre of 
expertise. The network raises awareness 
of the range of techniques used to check 
mislabelling and food fraud, and to ensure 
the UK has access to a resilient network 
of laboratories providing fit for purpose 
testing.

2 Fera Science Ltd  .   Food Authenticity

https://www.fera.co.uk/our-science/active-r-and-d/eu/food-integrity-2017
http://www.authent-net.eu/
https://www.fera.co.uk/news/fera-partnering-on-eu-china-safe-project/
http://www.foodauthenticity.uk/


Making Headlines
'Belgian meat processing plant 

closed for food safety fraud', 
March 10, 2018 

More than 260 workers have lost their 

jobs at the meat supplier Russell Hume, 

which has collapsed into administration 

just weeks after production was 

suspended following a food standards 

scare

https://www.theguardian.com/business/2018/feb/19/
meat-supplier-russell-hume-collapses-loss-300-jobs

 

Working closely with Defra, Fera is 

developing new approaches to help 

industry in the challenge against food 

fraud. These include non-targeted analysis 

for determining origin and attribution of 

food products using microbial fingerprints, 

methods for the verification of provenance, 

and tools for gelatine and meat speciation 

using non-DNA technologies. The next few 

pages showcase the scientific innovation 

and advancements brought about by the 

meat speciation work.
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Traditional DNA-Based Methods   

Traditional DNA-based methods tend to be applied 

in a species-targeted way (and so intelligence on 

the likely adulterants is needed) which brings with 

it analytical challenges and higher costs associated 

with multiplexing DNA methods. Additionally, in 

highly processed foods, DNA can become degraded, 

making interpretation of results difficult. Protein 

fragments (peptides) are more stable under harsh 

processing conditions and can be analysed by mass 

spectrometry (MS) for species determination. 

This is the principle of Fera’s gelatine speciation 

service, GelSpec, and it is now being applied to meat 

speciation.Proteomic MS approaches enable the 

simultaneous detection of multiple meat species 

and the detection of unsuspected meats in food. 

 

The application of proteomic MS technologies in 

food authenticity testing is an emerging innovation 

that offers potential advantages that complement 

DNA-based detection methods, currently the tool 

of choice for routine identification of meat species 

in food. 

Multi-Species Proteomic  
Screening Tool for Meat  
Labelling

Original Thinking...Applied 

Fera’s competencies more than cover the demanding 

requirements of today’s complex authenticity 

challenges, built from the foundation of the company’s 

extensive experience and sustained innovation in 

research and development. Fera invests heavily in 

innovation and often takes a different approach to 

that of the existing techniques and methods to create 

“surprisingly original solutions”  for its customers. This 

strategic innovation path has resulted in various world 

firsts and others following our lead. 

The main objectives of this research project is to 

develop and validate a multi-species proteomics 

screening tool for meat species verification in processed 

meat products. Ultimately this will look to deliver a ‘fit 

for purpose’ optimised and validated proteomic Mass 

Spectrometry (MS) method for routine qualitative meat 

species determination to verify compliance with food 

composition and labelling law. 
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Experimental mass spectrometry analysis will then be 

performed to validate peptide sequences as markers  

of the correct species. 

The identified marker peptides will be used to develop 

methods that target multiple species simultaneously, 

resulting in a “semi-targeted” approach where the 

analysis will screen for a range of species, enabling 

verification of the presence of declared species as  

well as detection of unknown adulterant species. 

As we know, incidents of food and drink mislabelling 

and fraud can damage public trust in the integrity of the 

food chain and ultimately impact on the competitiveness 

and resilience of UK businesses. The development of 

robust analytical tools to help verify product labelling 

and support food law enforcement is fundamental to 

improving confidence in food labelling for consumers, 

businesses and the food industry. The development of 

methods and technologies to detect food fraud supports 

Defra’s vision for a world leading food and drink industry 

with the highest standards of food safety and quality. 

Having these tools in place reassure consumer 

confidence and public trust in the integrity of the food 

chain. This project will develop a multi-species semi-

targeted screening tool that will increase the efficiency of 

meat analysis by facilitating the detection of unsuspected 

adulteration.

Food Labelling
Building Trust

Most of the proteins found in animals share high levels 

of similarity with other species, therefore to be able to 

distinguish between species the analysis must identify 

those fragments of protein sequences that are unique 

for a given species (marker peptides). 

Fera’s expertise in this areas is vast with previously 

carrying out the work to identify the gap in relation  

to the detection of undeclared meat in highly processed 

products such as corned beef. This gap was highlighted 

during the 2013 horsemeat crisis. Whilst DNA based 

detection technologies are in place to test for meat 

species in products that are moderately processed 

(e.g. microwave lasagna), some highly processed foods 

such as canned meats, cannot be reliably tested for the 

presence of adulterating species using DNA testing 

methods due to the negative impact on these processes 

on DNA integrity. Therefore alternative approaches 

are needed. Proteins possess very diverse physico-

chemical properties compared to DNA and some 

of them will survive extreme heating and pressure 

conditions. We have developed a proteomics approach 

whereby state-of the art methodology is used to 

identify proteins the animal origin of meat products 

that have been highly processed conditions where DNA 

is largely destroyed (e.g. canning). Our current work 

aims to develop methods that can be employed by local 

authorities to test not just for horse meat, but for a 

range of animal species in processed foods. 

The project involves bioinformatic analysis to improve 

our current database of species-specific peptides. 
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State-of-the-Art Mass Spectrometry

Fera has the Thomson Suite which is one of 

the largest facilities of its kind in the UK. It is 

a bespoke laboratory running to GLP quality 

standards that houses 30 state-of-the-art mass 

spectrometry instruments.

The equipment within the facility consists of 

very sensitive and selective instruments such 

as LC-MS/MS, IC-MS/MS and GC-MS/MS which 

are used for the determination of compounds 

including pesticides, veterinary medicines, 

natural toxins, processing contaminants, 

environmental contaminants and packaging 

migrants, from a wide range of sample types 

including food, feed, beverages, packaging 

materials and environmental matrices such as 

water and soil.

In addition there are also a number of high 

resolution mass spectrometers such as the 

hybrid ion trap - Orbitrap, Exactive, Quadrupole 

Time of Flight (QTOF), and TOF instruments. 

These are used for more exploratory 

investigations such as identifying and quantifying 

previously unknown substances in samples and 

can allow the determination of chemical profiles 

for samples which can be used in authenticity 

studies. 

Fera’s current meat speciation project will 

make use of both, high and low resolution mass 

spectrometry to analyse meat peptides. The 

outcome of this project will be a method that can 

reach a 1% weight/weight detection level across 

a multi-species range.

An intra-lab validation of the developed method 

will be carried out using meat-containing meals 

produced according to industrial methods, and 

will establish the following parameters:

• Accuracy

• Limit of Detection (LOD)

• Specificity

• Applicability

• Robustness 

• Stability
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In Conclusion
 

Reported incidents of food crime have certainly risen in the four 

and half years since the horsemeat scandal. The UK has one of the 

safest food systems in the world – there is however evidence of food 

crime globally. Europol and Interpol’s latest co-ordinated food fraud 

operation (Opson VI) resulted in the seizure of 9,800 tonnes and 

over 26.4 million litres of fake or substandard food and drink worth 

an estimated £205m across 61 participating countries since early 

2017.  

With an increasing number of states post-Brexit and  more complex 

trading relationships, it is vital that new tools and processes are 

developed and introduced that will help to combat food fraud.  

Working closely with Defra, Fera are leading the way in ensuring 

that the UK’s food safety, excellence and innovation are not derailed 

post Brexit by bringing about more transparency to global complex 

supply chains.

The food industry in the UK is much more aware of the seriousness 

of fraud and the measures put in place have undoubtedly made us 

less vulnerable to it. This new screening tool will be a welcomed 

addition to food analysis, aiding with compliance and consumer 

trust on traceability, correctly identified animal origin of meats and 

accurate labelling.

For more information on this project or how we can help you 

with your authenticity challenges in meat speciation, get in touch. 

Contact us via email: foodsafety@fera.co.uk or call 0300 100 0323
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Fera Science Ltd
National Agri-Food Innovation 
Campus
Sand Hutton
York, YO41 1LZ
United Kingdom

www.fera.co.uk
 

 Envelope   sales@fera.co.uk
phone    +44 (0)300 100 0321

twitter  @FeraScience
Youtube  /FeraUK1
linkedin  /fera-science
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