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Research Title: Application of Seawater as a Culture Medium for Growth and Hydrogen
Production of the Halotolerant Cyanobacterium Aphanothece halophytica
Researcher: Asst.Prof.Dr.Saranya Phunpruch and Mr.Samart Taikhao (Department of
Biology, Faculty of Science, KMITL) Prof.Dr.Aran Incharoensakdi (Department of
Biochemistry, Faculty of Science, CU) Asst.Prof.Dr.Suwannee Junyapoon (Department of

Chemistry, Faculty of Science, KMITL)

ABSTRACT

246468

Biohydrogen is an environmental friendly alternative energy carrier which can be produced

by a number of different microorganisms. The halophilic unicellular cyanobacterium Aphanothece
halophytica is capable of producing hydrogen using reversible hydrogenase activity via the
photobiological-H, production process. The advantage of cultivation this cyanobacterium is that it
can grow under high NaCl concentration. Therefore this work aims to grow 4. halophytica in the
seawater supplemented with the essential nutrients and followed by producing hydrogen. It was
found that the addition of at lecast 1.76 mM NaNO, as a nitrogen source in seawater was required for
the cell growth. Its growth rate and chlorophyll content were similar to the cells cultivated in
normal BGI1 supplemented with Turk Island salt solution. Moreover, neither an addition of carbon
sources nor types of carbon sources showed any significant cffect on growth and hydrogen
production by A. halophytica. From our results, the optimum nutrient and mineral concentrations
added to scawater for high hydrogen production were 1.76 mM NaNO,, 30 mM MgSO,, 0.75 M
NaCl, 4 UM Fe' and 5 UM Ni*'. Finally, the sustainable hydrogen production by A. halophytica
was investigated. The cells were grown in seawater supplemented with 1.76 mM NaNO, for 7 days
and subsequently harvested, washed twice, resuspended and incubated in seawater without NaNO,.
The result showed that hydrogen production by A. halophytica was found starting from the day 17,

was maximized at the day 2" and it was still found after 10 days.

Keywords : Cyanobacteria, Hydrogen production, Seawater
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