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Qualification and traceability of Tuscany milk through NMR-based metabolomics
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Commercial value of dairy products is associated with origin and composition of milk, so information about quality and
traceability are necessary. We used 1H-NMR spectroscopy to profile different types of milk samples: Samples coming
directly from 10 stables located in a small region and collected in two different periods; samples of organic and non-organic milk
and samples from supermarket collected in three distinct periods. Results showed that through metabolic profile is possible to
distinguish samples from their belonging stables, although differences among the seasons are present. Analyzing also feeding
rations, we found three different nutritional patterns. Then we grouped the stables belonging to the same nutritional group and
we analyzed milk metabolic profiles according to these feeding groups. Results show that milk metabolic profiles are strongly
influenced by cow nutrition. The most important difference was between stables fed with silages and not and this fact is very
important for the production of diary products; further, from the analysis of metabolites content we are able to observe a
3-fold decreasing of lecithin in stables not fed with silages. We also correlated spectral data and nutritional data to understand
relations between feeding and metabolites, in order to understand if the production of some metabolites can be influenced by
cow nutrition. In this study we have demonstrated that 1H-NMR spectroscopy can be an accurate tool to analyze milk allowing
to obtain information about traceability and quality; furthermore it is possible to extract information about feeding of cow and
it is important to assess the quality of dairy product.
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