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ABSTRACT

Aquaculture farming is one of the fastest growing food industries. These
industries generate nutrients rich wastewater containing ammonia, nitrate and phosphate
compounds. Therefore, wastewater generated in aquaculture industry needs treatment
prior to release into the environment in order to avoid the eutrophication.

The aims of this study were to: 1) cultivate immobilized cyanobacterium
Synechocystis sp. PCC 6803 strain AsphU using shrimp wastewater under the
recirculating aquaculture system (RAS) in a photobioreactor for bioplastic production
integrated phosphate removal, and 2) study the optimum conditions using biochemical
and genetic engineering techniques for enhanced bioplastic (PHB) production.

It was found that the optimum cell concentration for immobilization was the
cell at 100% (600 mg L) with 72.04% of phosphate removal within 27 h under a batch
photobioreactor. In addition, cells adapted under phosphate starvation (-P) could
remove phosphate better than those adapted in a normal condition (+P). The results
suggested that immobilized (-P) adapted AsphU cell had a potential of PO,>” and NO5~
removal. The rates were over 70% and 90% in all three cycles of the RAS system.
However, the cells encapsulated in calcium-alginate could not support cell growth in
the RAS system. In contrast, the free AsphU cells could utilize shrimp wastewater
for promoting biomass and PHB production. The maximum biomass yield was
approximately 500 mg L™ when cultured for 14 days. The highest PHB content was
32.48% (w/w) with the maximum PHB productivity at 12.73 mg L'd™ after 11 days of
cultivation. The produced PHB of AsphU had similar material properties to those of the
commercial PHB. Moreover, PHB production in the Synechocystis cells not only
depended on stress nutrients limitation but also on gene regulation. The overexpression
of atoB and hbd genes involved in PHB biosynthesis of bacteria into Synechocystis
genome could induce PHB promotion in wild types. However, the AsphU strain held
a higher potential for PHB production than the overexpression strain under the same
condition.
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