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Optimal Temperature for H, Production and Population Growth of the
N,-fixing Unicellular Cyanobacterial Strains from Korean Coasts
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Abstract >> Photobiological hydrogen production by nitrogen-fixing unicellular cyanobacteria has long been
considered to be an environmentally sound and very promising method for the future supply of renewable clean
energy. Using six Korean nitrogen-fixing unicellular cyanobacterial strains and the Synechococcus sp. strain Miami
BG043511 we performed cultivation experiments to find out the strain-specific optimal temperature for population
growth and H, production. Under 20°C the population growth of all the tested strains was significantly retarded
in contrasts to the faster and higher growth under 25, 30 or 35°C. The highest growth rates in all the 7 strains
were measured under 30°C while the maximal biomass yields were under 30°C (strains CB-MAL 026, 054, and
055) or 35°C (strains 002, 031, 058, and Miami BG043511). The difference between the maximal biomass yields
at 30°C and 35C was not greater than 10%. The quantity of photobiologically produced H, was only slight larger
under 35°C than that under 20°C. Our result may suggest a two-step process of H, production which includes
rapid and sizable production of biomass at 30°C and the following high H, production at 20°C by the test strains
of marine nitrogen-fixing unicellular cyanobacteria.

Key words : Photobiological hydrogen production(Z3AJE381%] 42428 4h), Cell synchronization(Al] 3533}, Unicellular
marine cyanobacteria('thAl|3E S| OF HA|+F), Strain specificity(ZF £90]4), No-fixation(Z 411 7),
Synechococcus sp. Miami BG043511, Cyanothece sp. KNU CB-MALO031
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Fig. 1 Seven unicellular cyanobacterial strains used for the Hx producing experiments. A: Cyanothece sp. KNU CB MAL-002,
B: Cyanothece sp. KNU CB MAL-026, C: Cyanothece sp. KNU CB MAL-031, D: Cyanothece sp. KNU CB MAL-054, E:
Cyanothece sp. KNU CB MAL-055, F: Cyanothece sp. KNU CB MAL-058, G: Synechococcus sp. strain Miami BG043511.
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Table 1 Molar addition to basal seawater for the modified
f/2+BGER medium

Reagents AFinal Aconcentratior_ll
in medium (mol L)
NaNO; 8.8 x 10
NaH,PO;-H,O 3.6 x 107
Na, EDTA 12 x 10°
F-EDTA 1.17 x 107
ZnSO;+ 7TH,0 8 x 107
2 medium | MnCly-6H0O 9 x 107
CoCly* 6H,0 5 x 10°
CuSO;+5H,0 4 x10°
Vitamin B12 3.7 x 107
Thiamin HCI 3 x 107
Biotin 2 x 10”
H;BO; 1.6 x 10°
BGER trace Na;MoO;+2H,0 46 x 10‘j
Citric acid 3.1 x 107
Tris 1 x 107
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Fig. 2 Figure showing experimental condition for photobiological
H> production
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Table 2 Optimal temperature for photosynthetic growth of
the 7 Hy producing strains

Max. cell Exponential growth
Strain concentration & period (d) &
temperature Max. growth rates
(10° cells mL", C) (day, p max d)
CB002 4.12, 35 3~6, 1.82
CB026 4.12, 30 3~6, 1.82
CB031 48, 35 3~6, 2.08
CB054 4.12, 30 3~6, 1.79
CBO055 4.0, 30 3~6, 1.79
CB058 4.0, 35 3~6, 1.7
BG043511 448, 35 3~6, 1.78
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Fig. 3 Population growth of test strains at 4 different temperatures
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Fig. 4 Population growth of the two H» producing strains,
CB031 and BG043511 at 40°C
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Table 3 Maximal H, production under 20C and 35C by
the experimental strains.

Max. H, production

Strain (umole Hy/10%ells)
20C 35C
CB002 27.5 34.0
CB026 54.9 60.5
CBO031 56.5 60.2
CB054 415 o)
CBO055 27.6 31.9
CB058 374 41.1
BG043511 229 28.6
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Fig. 5 H2 production of test strains at 3 different temperatures
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