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The world leader in serving science

invested in R&D

$1B
R&D scientists/engineers

5,000
employees

70,000
in revenues

$24B
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We help our customers accelerate

innovation and enhance productivity, 

underpinned by quality. 

Customer

Outsourced 

enterprise 

services

R&D

outsourcing

Technology 

based 

partnership

Supply chain 

management 

Clinical trial  

& manufacturing 

services

Digital science 

capabilities

Compliance

to defined

standards

Laboratory 

flow and 

efficiency

Production 

optimization

Exclusive

tools and

applications

Companion

diagnostics 

development

Assurance

of supply quality 

and resilience

Our customer value proposition
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Unique scale and depth of capabilities

Enable our customers 

working in…

• Chemical Analysis

• Chromatography

• Electron Microscopy

• Next-Generation Sequencing

• Mass Spectrometry

• Electron Microscopy

• Molecular & Cellular Biology

• Genetic Sciences 

• Clinical & Next-Generation Sequencing

• Clinical Diagnostics

• Immunodiagnostics

• Microbiology 

• Transplant Diagnostics

• Healthcare Supplies Channel

Enterprise-Wide Services and Digital Science Solutions

Pharma and BiotechApplied MarketsLife SciencesHealthcare

• Bioproduction

• API

• Formulation

• Clinical Trials

• Manufacturing 

• Global Logistics, Labeling

Laboratory Equipment, Chemicals and Scientific Supplies Channel
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Innovating Sustainable Solutions from Design to Disposal

Product Ideation Employing 

green chemistry and green 

engineering

thermofisher.com/sustainability

Responsible Sourcing
Increasing materials efficiency and minimizing 

hazardous chemicals

Eco-Minded Manufacturing
Pursuing energy, water, and materials 

efficiencies 

Lower-Impact Packaging and 

Shipping
Reducing our carbon footprint through 

redesigned and minimal packaging

Using Greener 

Products
Designing products with the 

environment in mind

Product Life Cycle
Taking back, refurbishing, and 

recycling products and 

packaging

Environmental Sustainability: One Continuous Pursuit
Environmental Sustainability: One Continuous Pursuit
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• Food fraud is the act of purposely altering, misrepresenting, 

mislabeling, substituting or tampering with any food product at 

any point along the farm–to–table food supply–chain. 

• Fraud can occur in the raw material, in an ingredient, in the final 

product or in the food’s packaging

Food Fraud

http://www.myfoodtrust.com/2018/02/12/food-fraud-whats-really-in-your-food/
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Food Risks
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Evolution Food Fraud in Europe

https://www.focos-food.com/the-evolution-of-food-fraud-in-europe/

https://www.focos-food.com/the-evolution-of-food-fraud-in-europe/
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Why Care About Food Authenticity and Fraud? 

• In 2014 the Grocery Manufacturers 

Association (GMA) estimated that fraud cost 

the global food industry $10-$15 billion a 

year, (economic losses) with 10% of all 

commercially sold food products affected1,2 

• Fraud resulting in a food safety or public health 

risk event could have significant financial or public 

relations consequences for the food industry or 

company

• Food fraud can tarnish the reputation of the 

food manufacturer or contract testing 

laboratory

1 GMA, Consumer Product Fraud, Deterrence and Detection, 2010, http://www.gmaonline.org/downloads/wygwam/consumerproductfraud.pdf
2 A. Kircher, NCFPD, Tools for Protecting the Nations Food Supply, June 5, 2012.

http://www.gmaonline.org/downloads/wygwam/consumerproductfraud.pdf
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https://www.rtl.fr/actu/justice-faits-divers/fraude-780-tonnes-de-faux-steak-distribuees-aux-demunis-7797787167/amp

https://www.europol.europa.eu/newsroom/news/fraud-plate-over-3-600-tonnes-of-dangerous-food-removed-consumer-market

https://www.europol.europa.eu/newsroom/news/150-000-litres-of-fake-extra-virgin-olive-oil-seized-%E2%80%98well-oiled%E2%80%99-gang

Why Care About Food Authenticity and Fraud? 

https://www.europol.europa.eu/newsroom/news/eur-230-million-worth-of-fake-food-and-beverages-seized-in-global-opson-operation-targeting-food-fraud

https://www.foodnavigator.com/Article/2019/04/15/EU-records-significant-jump-in-cross-border-food-fraud-cases-in-2018

https://www.rtl.fr/actu/justice-faits-divers/fraude-780-tonnes-de-faux-steak-distribuees-aux-demunis-7797787167/amp
https://www.europol.europa.eu/newsroom/news/fraud-plate-over-3-600-tonnes-of-dangerous-food-removed-consumer-market
https://www.europol.europa.eu/newsroom/news/150-000-litres-of-fake-extra-virgin-olive-oil-seized-%E2%80%98well-oiled%E2%80%99-gang
https://www.europol.europa.eu/newsroom/news/eur-230-million-worth-of-fake-food-and-beverages-seized-in-global-opson-operation-targeting-food-fraud
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High profile food and beverage scandals
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The top 10 product categories (number of requests) in the AAC-FF in 2018

https://ec.europa.eu/food/sites/food/files/safety/docs/food-fraud_network_activity_report_2018.pdf

https://ec.europa.eu/food/sites/food/files/safety/docs/food-fraud_network_activity_report_2018.pdf
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Continuous process:

• Evaluation to characterize food fraud 

vulnerabilities

• Design & review of a mitigation strategy

• Implementation & testing

• Regular review & update, particularly as 

changes are introduced, e.g. new supplier

How Can a Business Protect Itself Against Food Fraud?

from U.S. Pharmacopeia Appendix XVII: Food Fraud Mitigation Guidance

Excerpt from: https://www.nestle.com/asset-library/documents/library/documents/suppliers/food-fraud-prevention.pdf
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• Know your materials & risks 

• Know your suppliers

• Know your supply chain

• Know your existing control measures

Vulnerability Assessment

If the price of a valuable food seems too 

good to be true it probably is!

Excerpt from: https://www.nestle.com/asset-library/documents/library/documents/suppliers/food-fraud-prevention.pdf
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• Raw material specifications

• Supplier relationship

• Supplier audit

• Supply chain transparency and simplification

• Alert system

• Analytical surveillance

Mitigation Against Food Fraud

Excerpt from: https://www.nestle.com/asset-library/documents/library/documents/suppliers/food-fraud-prevention.pdf
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What is Food Authenticity Testing?

Testing For:

• Purity and Authenticity

• Origin (type or country)

• Halal Food (pork and alcohol)

• Food Fraud / Adulteration

 Addition or substitution of  

prohibited/toxic ingredients

 Substitution with inferior or  

completely different product

 Mislabelling (undeclared 

ingredients)
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Choosing the right analytical strategy to reduce the food fraud risk
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Food solutions: Comprehensive solutions to protect our food supply
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Chemical fingerprints
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Tracing the geographical origin of coffee by IRMS
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Whisky authenticity by GC-HRAM
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DNA fingerprints
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Examples of regulations related to authenticity and adulteration
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The Food Fraud Iceberg

Horse dressed like a beef…
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Top Foods & Ingredients for Fraud
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Seafood Fraud was Investigated in 55 Countries

file:///C:/Users/epscshs/Downloads/https___usa.oceana.org_sites_default_files_global_fraud_report_final_low-res.pdf
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Food Fraud: Fish

http://www.comunidad.madrid/servicios/salud/fraude-alimentario

http://www.comunidad.madrid/servicios/salud/fraude-alimentario
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Food Fraud: Fish

https://www.foodsafetynews.com/2013/08/americans-are-getting-ripped-off-by-fish-fraud-oceana-study-finds/ https://www.treehugger.com/green-food/embait-and-switchem-report-reveals-rampant-seafood-fraud.html

https://www.foodsafetynews.com/2013/08/americans-are-getting-ripped-off-by-fish-fraud-oceana-study-finds/
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Analysis of the inherent fish vulnerabilities to adulteration

Food Adulteration: from Vulnerability Assesment to New Analytical Solutions. C Cavin et al. CHIMIA 2016, 70, No. 5. pag 330-332
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Food Fraud: Meat

-https://www.foodnavigator.com/Article/2019/06/10/French-burger-fraud-is-chapter-2-of-the-horsemeat-scandal-campaigners-warn 

https://www.foodnavigator.com/Article/2019/06/10/French-burger-fraud-is-chapter-2-of-the-horsemeat-scandal-campaigners-warn?utm_source=copyright&utm_medium=OnSite&utm_campaign=copyright
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Food Fraud: Spices

https://www.fdli.org/wp-content/uploads/2017/09/food-ad-food-fraud.pdf
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Food Fraud: Saffron

• Don’t overpay for dyed 

onion or marigold 

powder masquerading 

as super - expensive 

saffron

https://www.agenciasinc.es/Noticias/La-huella-quimica-confirma-el-fraude-del-azafran
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Food Fraud: Cinnamon

https://www.thedailymeal.com/cook/7-ingredients-arent-what-you-think-slideshow/slide-6

• Unless it says “Ceylon” on the

label, your cinnamon is probably

Cassia; most of the cinnamon sold

in the United States is. Worse still, 

your “cinnamon” may actaully be 

ground coffee husks.
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Molecular methods: RT - PCR
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Molecular methods: RT - PCR 
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Workflow DNA Extraction
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PCR Mitochondrial DNA

Sensitivity: It is 100 times greater using mitochondrial DNA targets than using 

nuclear DNA targets
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RapidFinderTM Animal Detection Kits

Product name Part no. Volume Species  name

GMO Extraction kit A15570 48 rxn Generic for Speciation & GMO

RapidFinder™ Beef ID kit A24391 48 rxn Bos taurus

RapidFinder™ Equine ID kit A15570 48 rxn Equus caballus

RapidFinder™ Pork ID kit A24392 48 rxn Sus scrofa

RapidFinder™ Chicken ID kit A24393 48 rxn Gallus gallus

RapidFinder™ Turkey ID kit A24394 48 rxn Meleagris gallopavo

RapidFinder™  Sheep ID kit A24395 48 rxn Ovis aries

RapidFinder™ Poultry ID kit A24397 48 rxn Several avian species, including Gallus gallus (chicken), 

Meleagris gallopavo (turkey), Anas platyrhynchos

(duck), Struthio camelus (ostrich), and Anser (goose)

RapidFinder™ Ruminant ID kit A24396 48 rxn Bos taurus (beef), Ovis aries (sheep), Capra hircus

(goat), Cervus elaphus (red deer), and Capreolus

capreolus (roe deer)

RapidFinder™ Fish ID kit A24398 48 rxn Atlantic Salmon, Angler, Cod, Hake, Halibut, Seabass, 

Anchovy, Sole, Dab, Trout, Tiger Shark,  European Eel, 

Red Bandfish

RapidFinder™ Quant Multi Meat Set A24399 48 rxn

Optimized for Applied Biosystems® 7500 FAST Real-Time PCR Instrument

More predesigned assays available (Goat, Fallow deer, Milk, Cat, Monkey, Rat…) 

and also Custom Assays are possible!
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Specificity

Animal Species used during the specificity 

assay for the RapidFinder TM Chicken ID Kit . 
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Limit of Detection

Results corresponding to the PCR 

amplification of samples, which 

contain different percentages of 

chicken DNA

• Adding a greater amount of DNA 

(200ng/µl is recommended)

• Increase the PCR cycles at 38-40 

and increase the Ct cut-off. 
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Legislation:  e.g. Rumiant DNA detection in feed
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RapidFinderTM Ruminant ID Kit 

Determining the presence of DNA of ruminant ( Bos taurus, Ovis aries, Capra 

hircus, Cervus elaphus and Capreolus capreolus ) in any feed and food. 

The most important innovation included in the design of this kits are the

IPC system, needed to detect false negative result. 

This kit can also detect the 

presence of DNA in Processed 

Ruminant Animal Protein 

(PAP).



46

Legislation/Recommendation: Fraudulent practices in food
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Quantification of meat species DNA in food and feed samples 

RapidFinder™ Quant Multi-Meat

• PCR detection of a highly conserved 

mitochondrial genomic region from animal 

species

• Multi-Meat Standard, a plasmid

• Relative quantification of 0.05% of specific 

animal species DNA with respect to total animal 

DNA in a sample
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Molecular methods: NGS – multispecies identification
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Ion Torrent Applications: Food Integrity
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• Multi Species Identification

Accurate species ID by sequencing of cytochrome subunits and other genes

(“barcodes”) even in mixed samples

Sequencing results show the percentage composition of different species in a

sample

• Geographic Origin
 Determination of SNP frequencies by GBS of high diversity genes

• Pathogen Detection
 16S gene sequencing for identification of bacterial organisms

 18S/ITS gene sequencing for identification of fungal organisms

• Metagenomics

• Broad-range research analyses of 

mixed microbial populations.

Ion Torrent Applications: Food
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Multi-Species Screening and Identification

The new Thermo Scientific™ NGS Food Authenticity Workflow is a complete, automated, next 
generation sequencing workflow and software database for multi-species ID screening

Thermo Scientific™  

Ion Chef™ System

Ion GeneStudio™ 

S5 System

Next Generation 

Sequencer

Torrent Suite™ and 

SGS All Species ID 

Software

SGS™ AllSpecies ID 

DNA Analyser Kits

Thermo Scientific™ 

DNA Extraction Kit

* DNA preparation time range includes overnight incubation for select few sample types

*
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Thermo Scientific NGS Food Authenticity Workflow Guides
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Steps 1 - 4

Step 1  Sample homogenisation 

Step 2a/b DNA extraction

Step 3 DNA quantification

Step 4 DNA amplification

Thermo Scientific™ 

DNA Extraction Kit
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• SGA All Species ID Meat Analyser Kits

• SGS All Species ID Meat Analyser Kit (Barcodes 1:1-24)

• SGS All Species ID Meat Analyser Kit (Barcodes 1:25-48)

• SGA All Species ID Fish Analyser Kits

• SGS All Species ID Fish Analyser Kit (Barcodes 2:1-24 & 3:1-24)

• SGS All Species ID Fish Analyser Kit (Barcodes 2:25-48 & 3:25-48)

• SGA All Species ID Plant Analyser Kits

• SGS All Species ID Plant Analyser Kit (Barcodes 4:1-24 & 5:1-24)

• SGS All Species ID Plant Analyser Kit (Barcodes 4:25-48 & 5:25-48)

SGS All Species ID Analyser Kits



56

Step 5: Library preparation

The concentration of PCR products from all 

samples is assessed using Gel Electrophoresis 

to ensure that they are present in the same 

concentration in the final library pool
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Step 6: Template and Chip preparation

Door

Micro-pipettor

Robotic arm

Power button

Touchscreen

Run:

1) Library, Reagents, Oil and Ion Spheres are mixed 

and amplified using the on-board thermal cycler

2)   Templated Ion Sphere Particles (ISPs) produced

3)   Templated ISPs loaded onto chips
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Step 6. Part 2: DNA Sequencing – Ion GeneStudio S5 Food Protection System

Barcoded S5 Chip
(1 per run)

Reagent cartridge
(1 per init

1–2 runs)

Wash solution
(1 per init

1–2 runs)

Waste container
(Reusable)

Cleaning solution
(4x use)

1

2

3

4 5

1 2 3 4 5

Install chip.







Install waste container, 

wash solution, 

cleaning solution,

and reagent cartridge.

Select run plan,

Click Go.
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Step 7. Data Analysis – SGS All Species ID Software

Fast Q file from the S5 loaded into the SGS All 

Species ID Software

• Samples are identified according to barcode

• Sequences for each sample are screened 

against the database containing over 15,000 

species

• A list of all the species contained in each 

sample is displayed

• The number of reads per sequence is 

provided, this can be indicative of the amount 

of a particular species in the sample but is 

NOT quantitative

• If a sequence is identified but not matched to 

the database, an ‘Unknown’ result is returned
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Example of NGS multispecies report
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• All targets are detected in a single run (meat, fish & plant)

• Reliable results in complex (multi-ingredient) and processed 

samples

• DNA sequencing – most reliable method for species confirmation

• DNA can be highly fragmented as the regions targeted are very short, 

e.g. 100 nucleotides

• NGS is starting to be introduced into international standardization:

• NWIP (new work item proposal) ISO project: ISO TC 34/SC 16 ISO 

22949-1

• Molecular biomarker analysis – Detection and identification of animal 

species by DNA sequencing methods (Including NGS)

Informative and Reliable Results
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Case study: Grouper fillet



63

Real time Response: Case study: Laurel raw material
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Find Out More About Multi-Species ID for Your Laboratory Today

• New video SGS just released on the Multispecies ID NGS workflow we are 

partnering with them on: https://www.youtube.com/watch?v=ymqMgcT0LqQ

• For more specific on the Ion sequencer is the quick demo video to get an 

idea of the plug and play, ease of use of the instruments: 

https://www.youtube.com/watch?v=l8Lkis9qFIo

https://www.youtube.com/watch?v=aNA5aK5qYJc

• How Ion Torrent sequencing works works: 

https://www.youtube.com/watch?v=WYBzbxIfuKs

• Educational videos on our websites Learning Center (scroll to the bottom of 

the page for ‘Sequencing’):

https://www.thermofisher.com/us/en/home/technical-resources/technical-

reference-library/how-to-and-educational-videos

https://www.youtube.com/watch?v=ymqMgcT0LqQ
https://www.youtube.com/watch?v=l8Lkis9qFIo
https://www.youtube.com/watch?v=aNA5aK5qYJc
https://www.youtube.com/watch?v=WYBzbxIfuKs
https://www.thermofisher.com/us/en/home/technical-resources/technical-reference-library/how-to-and-educational-videos
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Investigate more ….
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¡Gracias!

Thank you!

mailto:victoria.moleiro@thermofisher.com
mailto:itziar.olea@thermofisher.com
mailto:elisa.parrilla@thermofisher.com
mailto:victoria.moleiro@thermofisher.com
mailto:itziar.olea@thermofisher.com
mailto:elisa.parrilla@thermofisher.com

