Project Code: MRG5480109
Project Title: nsAnwenlegluLuafiiseLara e ddedinaananaindin nyIunuas

Isolation of cyanobacteria and green algae with high bioplastic content
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Abstract

Glycogen (GlI), lipids (LP) and polyhydroxybutyrate (PHB) are carbon storages in various
prokaryotes which the first two storages are efficient substrates for biofuel production, while
the later is a potent bio-degradable plastic. This study aims to increase cellular co-
accumulations of such three storages by adjusting various physiological conditions in one of
the best studied cyanobacteria, Synechocystis sp. PCC 6803. At the normal autophototrophic
growth with atmospheric CO, concentration, the co-production of the three storages reached
the maximum at 39.2% of dry weight (22.7% GI, 14.1% LP and 2.4% PHB) at the mid-
stationary phase of growth. Nitrogen deprivation condition significantly increased the co-
accumulation to 61.5% (36.8% GI, 11.2% LP and 13.5% PHB) higher than that caused by a
nutrient deprivation of Phosphorus, Sulphur, Iron or Calcium. Combining the Nitrogen
deprivation with the 0.4% (w/w) glucose supplementation altogether with optimizing light
intensity enhanced the co-production to 71.1 % of biomass (41.3% Gl, 16.7% LP and 13.1%
PHB), the higher accumulation of the three storages than previous reports in cyanobacteria.
However, the maximum productivity of the three storages at 0.72 g.L™ after 12-day culture
was obtained at the condition supplemented with 0.4% (w/w) glucose and without a nutrient
deprivation, due to its high biomass yield. In this, the cyanobacterium Synechococcus sp. with
the three storage production at 34.2% and the eukaryotic green algae Chlorella sp. with the
co-accumulation of Gl and LP at 54.6% of dry weigh were isolated from Thailand natural
resources. This study introduced conceptual and experimental tools to simultaneously enhance
co-accumulations of the major bioenergy and biomaterial molecules in photosynthetic

microorganisms.
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