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ABSTRACT

Chlamydomonas reinhardtii is a green algae that can use light energy and water to produce
hydrogen under anaerobic condition. This work reports the effect of limiting factors on hydrogen
production in sulfur deprived anaerobic C. reinhardtii culture. In order to confirm the relationship between
hydrogen production and limiting factors such as residual PSII activity and endogenic substrate
degradation, the increase in chlorophyll concentration and the decrease in starch concentration was
investigated during sulfur deprivation. The overall hydrogen production increased depending on cell
density in range of 0.4~0.96 g DCW/]. At this time, the increase in chlorophyll concentration during 24
h after sulfur deprivation increased in proportion to hydrogen production, however, the decrease in starch
concentration was not proportional to that. Therefore, hydrogen production under sulfur deprivation using
green alga was closely associated with the residual PSII abtivity than the endogenic substrate degradation.

KEY WORDS : biological hydrogen production( & 382 <4=4:4J4l), chlamydomonas reinhardtii
(5%F), sulfur deprivation(3Z2 %), residual PSH activity(Z+re] PSI &),
endogenic substrate degradation(Wj<14d 712 &3l)
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Fig. 1 Profiles of cell density and chlorophyll concentration
depending on growth of C. reinhardtii
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Fig. 2 Profiles of cell density and starch concentration
depending on growth of C. reinhardtii
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Table 1 Change of chlorophyll concentration depending on
cell density after sulfur deprivation

Initial cell Initial chlorophyll Increase in chlorophyll

density concentration concentration during
& (mg/l) 1 day (mg/D
0.40 152 9.75

0.58 21.4 12.21

0.71 27.12 18.45

0.96 36.29 22.67
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Table 2 Change of starch concentration depending on cell
density after sulfur deprivation

Initial cell Initial starch Decrease in starch
density concentration concentration during 5
(g (mg/l) days (mg/l)
0.40 186 76
0.58 241 61
0.71 328 108
0.96 424 110
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Fig. 4 Regression curves between (A) the hydrogen
production and the increase in chlorophyll concentration
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in starch concentration during 5 days after sulfur deprivation
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