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Outline 

 Eurofins’ experience in non-targeted testing using 1H NMR 

 The advantages of using 1H NMR to ensure food authenticity 

 What are the challenges to the successful standardisation of non-

targeted 1H NMR 

 Some solutions: what has already been achieved and what could be 

done in the future 
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 1.95 billion € of TO 

 25,000 staff 

 39 countries 

 250 laboratories 

 130,000 analytical methods 

 > 150 million assays performed each year 

Key figures 
Eurofins group 
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Nantes, France 
 

Specialised in food authenticity testing 

Eurofins Analytics France laboratory based in Nantes (France) is the group 

Competence Centre for authenticity of food products  



Our vision of market needs 

 Need for a high number of parameters 

 Often limited time, and 

 Always a limited budget 

 Targeted analysis efficiency is often limited 

 A large part of adulterations are still undetectable 

Analyses must help to enforce regulations & protect brands but: 
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 Profiling 1H-NMR is a complementary tool 



Eurofins experience in NMR non-targeted 

approach 

 

 

• 4 NMR spectrometers in Nantes (2 for SNIFNMR, 2 for Profiling) 

 BRUKER 400MHz with autosampler, BCU and BOSSIII 

 2 qualified instruments for non-targeted approach 

 2 BBI probes 

 

• a dedicated Production Unit Profiling NMR (since 2012)  

  

• > 5000 routine analyses in 2015   

fruit juices@, wines@, honey@, coffee@, soft drinks@, milk, spices.... 

 

@ ISO-17025 accreditation for quantification (for the moment…)  

(scope available under http://www.cofrac.fr/Annexes/Sect1/1-0287.pdf)  

http://www.cofrac.fr/Annexes/Sect1/1-0287.pdf
http://www.cofrac.fr/Annexes/Sect1/1-0287.pdf
http://www.cofrac.fr/Annexes/Sect1/1-0287.pdf
http://www.cofrac.fr/Annexes/Sect1/1-0287.pdf


Two approaches using the same experiment 

Targeted Non-targeted 
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Features of 1H-NMR Profiling 

Example : preparation and acquisition in 3 different labs 

(wine sample) 

• Complex signal with multiple 

resonances for a single compound 

• Primary method for quantification 

no need to calibrate each compound 

• High reproducibility, even inter-laboratory 

• Non-targeted detection of all protons 

• 1H-NMR profile can be regarded as 

unique fingerprint of the sample 

• Long-term build of reference 

databases possible 

• Retrospective analysis possible 

also quantification of further 

compounds 

 

http://de.wikipedia.org/w/index.php?title=Datei:Fingerprint_picture.svg&filetimestamp=20091024171836


Fruit juice 
Coffee 

Wine 
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Eurofins routine applications for non-targeted 1H NMR 

Fruit type 
Concentrate v. NFC 
Adulteration 
Origin 

Arabica v. Robusta 
Other varieties 
Adulteration 

Grape variety 
Adulteration 

Honey 

Adulteration 
Origin 

And more… 



  
  

Sample preparation: differences at this stage can lead to 
different NMR spectra for the same sample 

1H NMR  measurement: a clear protocol is required 
(field strength, pulse type, acquisition time, etc.) to 
produce repeatable/reproducible  data  

Data processing and analysis: different 
statistical approaches can lead to different 
evaluations   

Interpretation of product 
authenticity: relies on the 
existence of a 
comprehensive database 
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The challenges to the standardisation of 

non-targeted 1H NMR 



  
  

What can be done to ensure standardized sample 
preparation and  1H NMR  measurement ? 
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The challenges to the standardisation of 

non-targeted 1H NMR 

Need: 

 Include internal quality control measures 

 Carry out regular comparison of NMR instruments (internally and in peer to peer 

comparison 

 Validation, qualification 

 SOP preparation  

 SOP acquisition 

 Quality criteria 
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Collaborative analytical tools: 

FoodScreener™ - Platform-Concept 
  

Standardized Platform FoodScreener™ 

• Quantification 

• Classification models 

• Verification models 

• Non-targeted 

Now: >4,000 samples 

Soon: >8,000 samples 

Large databases for widely spread single-ingredient commodities 

>19,000 samples 

>16,000 samples 



Honey-Profiling 13 

Internal Reference Material, two per session 

Daily Quality Control 

Black => QC of the day 

Blue and Green => upper and lower limits based on 3 weeks characterisation  

(more than 20 experiments) 

QC1 EX1 EX2 EX 3 EX 4 

 

EX 5 

 

EX 6 EX 7 

 

EX 8 QC2 

 



Honey-Profiling 14 

Comparison between our 2 instruments -Qualification 

Red-> instrument A 

Black->instrument B 

coffee 

honey 



Inter-laboratory process validation: 

Peer to Peer comparison Bruker - Eurofins 



Periodic comparaison : wine, juice, honey 



  
  

Data processing and analysis 
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The challenges to the standardisation of 

non-targeted 1H NMR 

 What are the effects of processing and how can 
discrepancies be overcome ?   

=>automatic process is the safest solution ! 

(Matlab routines, FoodScreeneer...) 



Collaborative study Example: Wheat : organised by a 

PT organisator (only quantification) 



IS NMR ILC 001_2014 



  
  

How to avoid errors in the 
interpretation of product authenticity 
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The challenges to the standardisation of 

non-targeted 1H NMR 

=>a unique validated database is the key! 



Honey-Profiling 21 

Validation Files 

 - Classification Models - 

• Validation by Monte-Carlo/Cross-Validation 

• Analysis of Confounders 

• Wrong prediction rate < 3% 



Honey-Profiling 22 

Larger Collaborative studies already made 

 

Method 
validation 

Peer to 
peer 

Collaborative 
Study 



1-Juice : In the frame of BIPEA PTS 

5 instruments 

routine conditions 

(=PTS) 



2-Wine : organised by Dr. Ristow 

Manual integration 

Automatic integration 

15 instruments 

8 instruments 



Next challenge 

Method 
validation 

Peer to 
peer 

Collaborative 
Study 

Proficiency Test 
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Our suggestion : from FIT-PTS towards Profiling-PTS 

•  FIT-PTS: 

Initiated in 1994 => more than 20 years of experience ! 

Dedicated to Food analysis using Isotopic Techniques (IRMS, 

SNIFNMR)  

 Complies with the ISO/IUPAC/AOAC International Harmonised 

Protocol for Proficiency Testing of analytical laboratories  

70 participants (worldwide) 

 

  Recognized by accreditation bodies 



Our vision of future NMR profiling 

proficiency testing 

• Profiling PTS  
Initial project: matrices shared with isotopic PTS (Wine, Juice, Honey) 
 
1 sample per trimester 
 
Targeted : calculation of z-scores  
Non-targeted: Classification scores? …. 
 
Spectra evaluation and quantifications? 
 
A need for accreditation and commercial acceptance 
 
First Round will be in 2017, in parallel with the FITPTS distribution, 
 
Eurofins will take care of the organisation (preparation, parcels, results...) 



Accreditation process 
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• reference database and analysis routines 

(chemometrics, models) (SOP) 

ISO 17025: inter-laboratory accreditation 

Honey-Profiling 

Preparation Acquisition Analysis and Reporting 

encrypted  

data transfer 

 

 

results/report 

NMR-Tube 

Data Analysis Server  

at Bruker 

• standardized operating procedure 

(SOP) 

 

• Criteria to have spectra validated 

(SOP) 

 

Ok with ISO 17025  

( = subcontract of the last part) Work in progress 



Thank you for your attention! 

Roundtable Discussion after Jana’s speech... 


