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Abstract: Milk metabolomics provides a comprehensive analysis of the biochemical content of cow's milk,
revealing both the animal's physiological condition and the quality of the end product. Through the
identification and quantification of low-molecular-weight metabolites, such as amino acids, fatty acids, sugars,
and organic acids, metabolomics enables the detection of biomarkers associated with mastitis, nutritional
imbalances, and milk authenticity. The establishment of reliable metabolic profiles relies on advanced
analytical techniques, including nuclear magnetic resonance spectroscopy and liquid or gas chromatography
coupled with mass spectrometry. This study synthesizes and critically reviews recent research on bovine milk
metabolomics employing these state-of-the-art methodologies, aiming to elucidate the biochemical diversity
and metabolic complexity underlying milk composition.

* Introduction = Results and discussions

» Metabolomic analysis of cow's milk provides a complex insight into the
biochemical dynamics that reflect the health of the animal and the
quality of the final product.

» Milk is a complex biological fluid, the chemical composition of
which reflects the physiological, nutritional and health status of
cattle. In recent years, metabolomics has become a reference

approach in milk analysis, providing a detailed insight into low > The integration of NMR, LC-MS and GC-MS techniques allows the
molecular weight metabolites involved in essential biological simultaneous identification of a large number of metabolites, including
PTrocesses. amino acids, fatty acids, sugars and organic acids, with high sensitivity

and specificity.
» Modern techniques, such as nuclear magnetic resonance (NMR)
and liquid or gas chromatography with mass spectrometry (LC-
MS, GC-MS), can identify and quantify amino acids, fatty acids,
sugars, organic acids and other bioactive compounds.

MILK PHYSIOLOGY
“\ 2

[ MILK PRODUCTION J

» Thus, metabolomics is emerging as an interdisciplinary field,
integrating biology, analytical chemistry and bioinformatics to . !
obtain a holistic assessment of milk quality and cattle health. MILK SAMPLE
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Table 1. Summary of metabolomic approaches applied to bovine milk,
highlighting analytical techniques, target metabolites, and main research [ 1
applications reported in the scientific literature =
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Studies in the specialized literature confirm the role of metabolomics
as an interdisciplinary field, capable of correlating chemical and
biological data for a holistic evaluation of cow's milk.
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