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Abstract

229547

Spirulina, a well known valuable cyanobacterium, has long been used as profitable substances to
promote good health due to its rich compositions in protein, essential fatty acid (GLA), vitamin and
pigments boasting anti-oxidant properties. Recently, many studies have been investigating the
physiology of Spirulina in worldwide including the Algal Laboratory at King Mongkut’s University
of Technology Thonburi, Thailand. However, the researchers in Algal Laboratory have never
studied Spirulina cultivation in photobioreactor (PBR), under Heterotrophic and Mixotrophic
growth, using various alternatives C-source instead of bicarbonate in the dark, and applying
computational model in order to maximise the biomass production. Therefore, this work aims to
increase the biomass formation of Spirulina using all collected experimental data and a genome-

scale model which was also improved in this study.

We cultivated S. platensis C1 in a newly designed tubular photobioreactor Sartorius BIOSTAT PBR
2S, in which the culture parameters can be automatically and accurately controlled. The results
show that the maximum specific growth rates equal to 0.0331 h" under optimal temperature 35°C,
uncontrolled pH, and 200 micro photons m”s for light intensity. Moreover, we found that the
growth rates were similar under autotrophic and mixotrophic conditions and S. platensis C1 could
not grow in alternatives C-source including glucose under heterotrophic. Using these data to
perform computational simulation, the predicted biomass productions were consistent with the
measured biomass under va.ri.ous growth conditions. We used this validated model to investigate the
cellular metabolism for further improvement of biomass production of S. platensis C1. The results
show that the maximum specific growth rates were enhanced to 0.0591 h' under the condition of
adding L-glutamate, L-glutamine, or L-proline together with L-aspartate or L-asparagine at 0.03

mmol/mmol DW/h uptake rate.





