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Mountain milk and cheeses are traditional foods usually protected in Europe under quality labels such as Protected Denomination of Origin (PDO) or Geographical Protected Indication (GPI). Consumers also have a growing interest in the origin of dairy products in terms of animal welfare, grazing management and environmental issues. Consumers even show an increasing preference for dairy products obtained from pasture-based production systems, in particular, mountain grass grazing. Research efforts have been done to characterize and differentiate mountain products, and terpenoids have been proposed as potential molecular markers. However, it is difficult to accurately ascertain the terpenoid level in order to authenticate mountain milk and cheese, mostly due to a high number of factors affecting terpenoid transfer from plants to dairy products. In this work, a new approach based on sesquiterpenoid ratios is proposed in order to differentiate origins. Raw bulk milk and cheeses were sampled from six commercial sheep flocks managed under indoor feeding (winter), part-time grazing in valley (mid spring), and extensive mountain grazing (early summer). Terpenoids were analysed by SPME-GC-MS. At least 23 terpenoids (10 mono- and 13 sesquiterpenoids) were identified in the headspace of milk and cheese samples, being α-pinene, β-caryophyllene, α-humulene, and γ-cadinene the most abundant compounds. Total relative abundance of both mono- and sesquiterpenoids increased 3- to -folds in milk and cheese samples from early summer compared to winter samples. Sesquiterpenoid ratios included the relative abundance of those compounds that significantly increased when switching from indoor feeding to mountain grazing (β-caryophyllene, δ- and γ-cadinene), and others that did not significantly change their abundance during lactation (α-muurolene). Sesquiterpenoid ratios unequivocally differentiated mountain milk and cheeses from dairy products obtained under more intensive production systems.

