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Many productions are based on the exploitation of natural products, especially in the food sector. Plasma 

spectrometry tools such as laser-induced breakdown spectrometry (LIBS) and high-resolution ICP-MS (inductively 

coupled plasma with mass spectrometry) analysis make it possible to identify tracers like elemental profile and 

isotopic ratios correlated to the geographical origin of a product. The combination of these techniques makes it 

possible to obtain an elementary, isotopic and partially molecular imprint of the sample. The objective is to study the 

instrumental parameters, in order to produce enriched spectral information and then to extract more easily the 

identification of the origin of a sample. New isotopic tracers will be searched in the case of ICP-HR-MS. 

A product name identified as a geographical indication is one that is closely linked to a specific production area. This 
concept encompasses protected designations of origin (PDOs) and protected geographical indications (PGIs) for 
foods and wines, while other products may only have geographical indications. In recent years many labels assessing 
for the origin of food products were introduced. Authentification and traceability studies for of food and food 
products aims to reduce fraudulent use of these labels. 
This research will aim to assess the ability of the element fingerprint, isotope ratios measurements combined to a 

molecular information provided by LIBS spectra, to trace the origin of various feeds and beverages from different 

geographical origins. These techniques have indeed already been partly used to distinguish the geographical origin of 

several products (i.e coffee and wines (1, 2)). The final aim of the study is to build a model for verifying the declared 

geographical origin of some commercial products. 

If boron and strontium isotopic ratios are well known to vary from one region to the other, these are not always 

present in all kind of samples.  To obtain new isotopic tracers investigations will be made on elements present at 

higher concentrations in food products. Measurement using a sector field ICP-HR-MS will be performed during this 

research. In order to obtain an elemental fingerprint of the food samples, LIBS spectroscopy will be employed as it 

has the advantage to provide a fast measurement of many elements with little or no sample preparation. 

Furthermore both elemental and partially molecular informations are available with careful study of the LIBS spectra 

(3).  
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