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Highlights
e Successful high cell-density fermentation with low carbon feed solution
e High PHA productivity and good yield attained
e Very low carbon concentration in permeate is crucial aspect in process
o Process enables novel biotechnological utilization route for cheap agro-residues

Abstract

Agro-industrial residues with a low carbon content, such as whey, stillage or wastewater from plant oil
mills are abundant and cheap. However, they cannot be used directly in highly productive industrial
poly(3-hydroxybutyrate) (P3HB) production, as the classical fed-batch fermentation strategy requires
highly concentrated feed streams. This problem has been circumvented in this report by retaining the
cells during the fermentation in the bioreactor using an external microfiltration module. Synthetic
medium containing a glucose concentration of 50 g/L was continuously fed to Cupriavidus necator,
which converted the sugar to P3HB. With this setup we were able to achieve high productivities
(3.10 g P3HB/(L h)) and reach high cell densities (148 g/L) containing 76% P3HB, and obtained good
yields (0.33 g P3HB/g added glucose). The added sugar from the feed was instantly consumed by the
bacteria, resulting in a negligible loss of sugar to the permeate. This approach creates the possibility of
polyhydroxyalkanoate production from a range of cheap and easily available substrates, for which
only waste water treatment or biogas production have been cost-competitive until now.
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