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Photobiological Hydrogen Production by Korean N:-fixing
Unicellular Cyanobacterial Strains

JONGWOO PARK-, GEUMOG MYUNG+, WONHO YIH- "

*Department of Oceanography, Kunsan National Univ., San 68, Miryong-dong,
Kunsan 573-701, Korea

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. We
tried to find out the optimum cell concentration for H, production in each of the two new Korean nitrogen-fixing
unicellular cyanobacterial strains to compare with Synechococcus sp. strain Miami BG043511. The two Korean
strains, Cyanothece sp. KNU CB MAL-031 and KNU CB MAL-058, were isolated from Korean west coasts. Cell
concentrations up to 17 billion cells ml” were applied to the tests. High cell concentration over 15 billion cells
ml” resulted in drastically reduced H, production in all the three strains. The two domestic strains, however, produced
2-3 time more hydrogen than Synechococcus sp. Miami BG043511 at cell concentrations of 5-10 billion cells ml”.
At lower cell concentrations than 2 billion cells ml”, MAL-031 exhibited highest H, production followed by Miami
BGO043511, with far less production in MAL-058. Present result suggests that Cyanothece sp. MAL-CB031 might
be one of the ideal nitrogen-fixing unicellular cyanobacterial strains for the photobiological hydrogen production.

KEY WORDS : Photobiological hydrogen production(33A) &4 4=2~A4}H), Unicellular marine cyanobacteria
(A EZ Y HAlT), Strain specificity(F5 5-©14), No-fixation(E 223174, Synechococcus

sp. Miami BG043511
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Table 1 Addition to basal seawater for the modified f/2+BGER
medium

Reagents Molarity

NaNO; 8.8 x 10*

NaH,PO;-H,0 3.6 x 10°

Na, EDTA 12 x 10°
F-EDTA 1.17 x 10°

ZnSO;- 7TH,O 8 x 10°

/2 medium MnCl,* 6H,0 9 x 107
CoCl,+6H;0 5 x 10°

CuS04+5H,0 4 % 10°

Vitamin B12 3.7 x 107

Thiamin HCI 3 x 107

Biotin 2 x 107

H;BO; 1.6 x 10°

BGER trace Na;MoO; - 2H,0 46 % 10‘2
Citric acid 3.1 x 107

Tris 1 x 107

Fig. 2 Experimental setting for synchronization.
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Table 2 Average H, production (ml Hy/ml suspension (ml

=U

H,/0.1billion cells))

il

OLA F A
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Cont./Strains | BG043511 CBO31 CB058
Low 046 (0.38) | 052 (0.65) | 028 (0.28)
Mid 0.68 (0.10) | 1.85 (027) | 135 (0.20)
High 1.16 (0.09) | 0.89 (0.07) 0 (0)
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