
SUSTAINABLE PRODUCTION OF POLYHYDROXYALKANOATES 
FROM VOLATILE FATTY ACIDS 

Anja Rakas1, Lidija Furač1, Kristina Bule Možar1, Dora Lastovčić1, Luka Večenaj1, Matija Cvetnić1, Šime Ukić1ⴕ, 

Marinko Markić1, Tomislav Bolanča1, Stela Jokić2, Krunoslav Aladić2, Dajana Kučić Grgić1

1University of Zagreb Faculty of Chemical Engineering and Technology, Trg Marka Marulića 19, 10 000 

Zagreb,Croatia
2University of Osijek, Faculty of Food and Technology Osijek, Ulica Franje Kuhača 18, 31 000 Osijek, 

Croatia

The increasing accumulation of petroleum-based plastic waste and its
persistence in the environment have intensified the search for
sustainable and biodegradable alternatives. Polyhydroxyalkanoates
(PHAs) are microbial biopolyesters with properties comparable to
conventional plastics, while offering biodegradability and production
from renewable carbon sources. Among potential substrates, volatile
fatty acids (VFAs) are particularly attractive due to their high
bioavailability and potential recovery from organic waste streams,
supporting circular resource utilization. This study investigates the
potential of acetic, propionic, butyric, and valeric acids as carbon
substrates for PHA production by Cupriavidus necator under submerged
fermentation conditions.
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Cupriavidus necator successfully utilized volatile fatty acids as carbon
sources under submerged fermentation conditions. Progressive
biomass growth was observed throughout fermentation. PHA
recovery resulted in a chloroform-extracted fraction of 64.70%, while
GC–MS analysis determined a PHA content of 62.76 ± 2.91% and
purity of 74.50 ± 9.19%, with M3HB and M3HV detected. These
results demonstrate the potential of VFAs as alternative carbon
sources for PHA production.

❖Optimization of fermentation conditions to improve PHA
yield and purity.

❖Further physicochemical and structural characterization of
the recovered polymer.

❖Evaluation of VFA composition and feeding strategies to
enhance PHA production.

❖Process optimization and scale-up for efficient PHA
production from VFAs.


