Impact of climate change on food quality, safety, and authenticity: food fingerprinting as a tool to address emerging challenges.

Climate change is widely acknowledged as a major factor driving the emergence and spread of foodborne pathogens across the food supply chain. Far less attention, however, has been given to how shifts in temperature, rainfall patterns, atmospheric CO₂, and UV exposure influence food quality and chemical contamination. In the first part of this presentation, we will review the current state of knowledge on how climate change affects food quality, sensory properties, and subsequent food processing, using Canada as an illustrative example. We will also examine how climate change can influence food contamination, both directly and indirectly. In the second part, the coupling of high‑resolution mass spectrometry with advanced data‑processing tools will be (re)introduced as a powerful approach for the rapid characterization of thousands of chemicals in food matrices. This strategy enables the generation of large chemical fingerprints for each food sample, offering new perspectives for assessing food quality, food safety, and food authenticity, particularly in the context of climate change. These fingerprints can be explored to identify new toxins, emerging contaminants, or subtle shifts in composition and flavor profiles. Specific applications of suspect and non‑targeted analysis in agri‑food systems will be presented. Large‑scale application of HRMS to monitor food matrices can provide essential information to (i) document the impacts of climate change on food supplies and (ii) implement early‑warning systems to detect emerging threats.
