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Abstract

Biodegradable poly-hydroxy-butyrate (PHB) features properties
similar to polypropylene which is inherently non degradable and
is produced from depleting petroleum resources. High cost of
the raw material and expensive downstream operations are the
key reasons of its higher cost than petroleum derived plastics.
The main focus of the present study was to develop economic
and sustainable production protocols of biodegradable polymers.
Thus the major objective of the present study was to optimize
PHAs production using gram negative bacteria Cupriavidus
necator which has a unique ability to grow on waste by-product
(glycerol) of bio-fuel industry and accumulates PHB (up to 80%
of biomass) in the growth phase The medium recipe for the cul-
tivation of C. necatar was developed by statistical optimisation
protocol. The batch kinetics of growth and biopolymer production
was established in a 7-liter ADI Bioreactor which featured a bio-
mass & PHB accumulations of 8.88 g/L & 6.76 g/L respectively.
Culture growth inhibition by key substrates (carbon and nitrogen)
was then assessed which invariably demonstrated a decrease in
specific growth rate of culture and complete inhibition of growth
at a glycerol & nitrogen concentration of 100 g/L & 13 g/L respec-
tively.

A mathematical model was then developed for growth and PHB
production to study the culture behaviour under different cultiva-
tion conditions and predict innovative fed-batch cultivation strat-
egies. This was then used to design different carbon and nutrient
feeding strategies in fed-batch cultivations to optimize the PHB
production. The selected few optimized cultivation strategies
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(constant feed rate, decreasing feed rate, pseudo steady state of
key substrate glycerol) were then implemented experimentally. It
was observed that the highest PHB accumulation and productiv-
ity of 13.12 g/L and 0.27 g/L.h respectively was obtained in the
fed-batch cultivation with maintenance of pseudo steady state
with respect to key substrate glycerol.
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