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Shedding light on umami flavour production in cultivated meat



Aaron Thonga[footnoteRef:1], Dorothy Chanb, Geraldine Chana, Nazreen Abdul Muthaliffa, Panita Ngamchuachita, Ng Siew Beea, Alfredo Franco-Obregonc,d, Andy Tanb [1: * Corresponding author E-mail address: aaron_thong@a-star.edu.sg] 




a Singapore Institute of Food and Biotechnology Innovation (SIFBI), Agency for Science, Technology and Research (A*STAR), 31 Biopolis Way, Nanos, Singapore 138669, Singapore
b Bioprocessing Technology Institute (BTI), Agency for Science, Technology and Research (A*STAR), 31 20 Biopolis Way, NanosCentros, Singapore 138669138668, Singapore
c BICEPS Lab (Biolonic Currents Electromagnetic Pulsing Systems), National University of Singapore, Singapore 117599, Singapore
d Department of Surgery, Yong Loo Lin School of Medicine, National University of Singapore, Singapore 119228, Singapore
Abstract
Recent metabolomic analyses revealed deficiencies in umami flavour metabolite production during development of cellular agriculture products. Primarily, very low levels of purine nucleotide production have been observed in porcine muscle cultures versus their animal counterparts. The importance of these purine nucleotides as umami synergists cannot be understated, contributing to an estimated 100× increase in equivalent umami concentrations in animal meat. Post-slaughter processes such as rigor mortis have been hypothesized to be responsible for the flavour production (or lack thereof in cellular agriculture processes) [1]. Understanding how these cellular biochemical pathways can be manipulated by the extracellular environment may hold the key to unlocking flavour modulation in these processes. 
In our study, we investigate the cellular agriculture bioprocess environment and examine its impact on umami flavour production and perceived organoleptic quality in cultivated porcine systems. The relationship between the bioprocess environment and in vivo flavour production pathways, and their implications on cultivated meat production will be discussed in light of our findings.
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