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Sustainable alternatives to animal- and crop-derived fats are urgently needed to 
address the nutritional, environmental, and supply chain challenges of current food 
systems. This research explores precision fermentation as a platform for producing 
smart fats—engineered lipid ingredients that combine tailored nutritional quality with 
desirable functional properties for food applications. Using microbial hosts optimised 
through exogenous engineering and laboratory evolution, we express key lipid 
biosynthesis pathways to generate structured fats with specific profiles of fatty acids 
and bioactive components. Bioprocess optimisation, including batch fermentation and 
metabolic flux balancing, enables scalable production while reducing resource intensity 
compared to conventional fat sources. The resulting smart fats evaluated based on 
molecular screening (biomass concentration), biochemical composition (e.g., lipid yields 
and total fatty acid), would be shared at the presentation. This work emphasises the 
opportunities in lipid downstream processing to expand on future food development. 
 
Our findings demonstrate the feasibility of developing a precision fermentation platform 
in New Zealand to deliver next-generation lipid ingredients that are healthier, more 
sustainable, and versatile for integration into plant-based, hybrid, and novel food 
formulations. This work lays the foundation for smart fats as a critical enabler of 
sustainable nutrition, bridging the gap between consumer expectations for taste and 
texture and the urgent need to decarbonise global food production. 
 

 


