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Oxygen evolution characteristics of Spirulina platensis under
various light conditions
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Abstract: The knowledge of oxygen evolution characteristics, which is a symbol of photosynthetic activity, under various
light conditions is important for photobioreactor design and operation. In this study, we constructed a device to investigate
oxygen evolution characteristics of Spirulina platensis under two different light regimes: 1) continuous illumination of various
light intensities (14—6 500 pmol/(m*s)); 2) medium frequency L/D cycles of four different light intensities (69, 505, 1 330,
4 265 pmol/(m*s)). Light limited region, intermediate region, light saturated region and light inhibited region of light intensity
were recognized according to their relationship with oxygen evolution rate (OER) under continuous illumination. Investigation of
S. platensis under L/D cycles showed whether photosynthetic efficiency could be increased with increasing L/D frequency largely
depended on the light intensity applied. The higher the light intensity, the larger the photosynthetic enhancement could be
expected with the increase of L/D frequency. The largest light integration effect was found under L/D cycles of high light intensity
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(4 265 pmol/(m*s)) and medium light fraction (k=0.6), while light integration effect was totally absent under low light fractions

(k<0.2). We also discussed their implications to the practical aspects of microalgae cultivation.
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Fig. 1

Experimental setup for oxygen evolution measurement under different light conditions. 1: sample chamber; 2: oxygen

electrode; 3: thermal-stat water batch; 4: light source; 5: data logger; 6: stirrer; 7: DC power supply; 8: timer 1; 9: timer 2; 10: partly
darkened rotating disc; 11: motor; 12: rotating shaft; 13: speed regulator.
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Fig. 2 Dependence of photo flux density (PFD) in the sample
chamber on the power output.
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Fig. 4 OER of S. platensis under L/D cycles of different frequencies.
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Fig. 5 Normalized OER of S. platensis influenced by light fraction of L/D cycles.
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