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Abgract—Poly  (3-hydroxybutyrate) (PHB) is a
biodegradable polymer that can be synthesized through
bacterial fermentation. In this study, Cupriavidus necator H16
was used to synthesize PHB by using jatropha oil as its sole
carbon source. Experiments using 12.5 g/L of jatropha oil with
the highest PHB accumulation of 8.6 g/L at 61.5hr was used to
assess its kinetic pattern. Logistic and Leudeking-Piret model
was used to evaluate the cell growth and PHB accumulation
respectively and the theoretical values obtained corresponded
well with the experimental data with slight deviation in cell
growth and PHB accumulation at the end of stationary phase.

Index Terms—Cupriavidus necator, jatropha oil, kinetic
model, poly (3-hydroxybutyrate).

The current concerns over the increasing usageonf n
biodegradable plastics and its impact to the nahaee
pushed researchers to develop bioplastics that
biodegradable and environmental-friendly. The
bioplastics are mainly polyesters of polyhydroxgailkate
(PHA) polymers which are produced by various miesob
under nutrient-limiting conditions (e.g.: limitatieof sodium
and phosphorus) but with an excess of carbon s¢iifce

PHAs are 100% biodegradable and biocompatibl
polymers with properties such as thermoplasticstefaer,
insoluble in water and also non-toxic in nature. [Bhese
polyesters have characteristics similar to those
polyethene and polypropylene, and can thereforeidss
instead of conventional plastics. One particulaareple of
PHA is Poly (3-hydroxybutyrate) (PHB) which is
homopolymer that contains monomers of 3-hydroxytaiey
It has crystalline properties with a melting podarftaround
17C°C [3]. PHA has garnered great interest due to it
biodegradability and biocompatibility with propedi such
as non-toxic, optically-active, and insoluble intara[2].
PHAs non-toxic property also makes it suitable dse in
medical, pharmaceutical and also food industrigs [4

Nevertheless, usages of bioplastics from PHA aile st
limited mainly because its production cost is sty high
when compared to petroleum-based polyesters. duUgvi
researches have proven that using substrate froma p
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glucose or sucrose can be rather expensive foe lscgle
production. At USD 16/kg, the production cost of
bioplastics from glucose would be 18 times higlamtthe
conventional  polypropylene  plastics [6]. Since
approximately 50% of PHA net production cost coffinem

the cost of its raw material [7], utilizing planil @s the
carbon source for PHA synthesis might reduce thé PH
production cost and thus making large-scale PHA
production a more feasible approach.

Meanwhile, researchers have also focussed on ¢aeoitl
using industrial and municipal wastes for the sgsih of
PHA. Previous researches have reported the usariofus
industrial wastes such as activated sludge, daiagtay
cheese whey, molasses and so on. In a researehbgjon
Chuaet al. [8], it was shown that PHA accumulation was
higher with slight alteration of the sludge by augacetate
into the municipal wastewater to give a PHA yiefdup to
30% of the sludge's dry weight. Studies done by Rogers
and Wu [9] suggested the use of enhanced biological
osphorus removal (EBPR) in activated sludge e @i
ield of 50% PHA content under aerobic and anaerobi
condition Cheese whey is another type of solid evalsat
can be used for PHA synthesis. As a by-productairfyd
industry, it is considered as a pollutant due ® high
content of [10]. In a study done by Pandanral. [11] a
f’}ield of up to 11.32 g/L of PHB dry weight was obtd by
using this dairy waste as their main substrate.

Utilizing industrial wastes as carbon source forAPH
oduction might prove to be valuable since thiprapch
has an added advantage of reducing sludge hanciisig
However, the low yield of PHA obtained from thigpapach

amay not be feasible for large-scale PHA production.

Previous researches such as the ones done by Pafk2D
gave promising results with up to 83% of PHB conteith
oybean oil as their carbon source. Meanwhile, k-&pe
Cuellar et al. [13] achieved 92% PHA content from fed-
batch fermentation oCupriavidus necator sp. by using
canola oil as their carbon source. Similarly, 8aal. [14]
reported a total of 87% of PHB accumulation frone th
fermentation ofCupriavidus necator sp. by using jatropha
oil as their main feedstock. Jatropha oil is kndwrhave a
high saturated fatty acid content [14] which wadlilitate

Yhe synthesis of PHB. Apart from th&t, necator has been

proven to accumulate PHB up to 80% of its cell dmrjight
[15].

Nonetheless, to ensure the efficiency of PHB prtdoc
it is essential to have a clear-cut mathe maticadlehohat
could express the kinetic parameters such as gelWdight
and PHB concentration. A well-defined kinetic modelld
facilitate in problem-solving during large-scalenfientation
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