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NMR spectroscopy has been long used for the analysis of cheese products, starting from the simple 

moisture determination in the 1960s and 70s [1,2] but the more in-depth studies of these matrices 

using high resolution magnets have started only at the dawn of the 21st century [3], and remains a 

pertinent field of interest up to the present day [4]. Recently, our research group has applied this 

approach in several case studies. The first one consisted in nutritional value study of cheeses enriched 

with blackcurrant and Cornelian Cherry. Here, the targeted NMR results indicate that it is possible to 

differ the blackcurrant-modified cheeses (that turned out to possess increased bioactive potential) 

from the others [5]. Another one was the dataset comprising two Italian PDO cheeses and several 

competitor varieties. Both aqueous and chloroform extracts demonstrated that after the statistical 

analysis (Random Forest approach) the PDO cheese can be discriminated from others with 92-93% 

predictivity [6,7] 

 
Fig. 1. Experimental workflow of cheese analysis. 

 

In each case study the experiment design (Fig. 1) consisted of freeze drying the grated cheese 

followed by extraction of the residue either with water or chloroform to obtain aqueous and lipid 

fractions, recording proton NMR spectra for each fraction with subsequent post-processing, binning 

and statistical analysis using specified packages in R programming language environment as well as 

measurement of concentrations for individual components. Thus, NMR spectroscopic analysis of 

cheeses has been shown to be a promising technique in detection of mislabeling and nutrition studies. 
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