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Among various microscopic organisms producing photobiological hydrogen, cyanobacteria have long been
recognized as the promising biological agents for hydrogen economy in 21 century. For photobiological pro-
duction of hydrogen energy, marine unicellular N>-fixing cyanobacteria have been evaluated as an ideal sub-
group of Cyanophyceae. To develope the hydrogen production technology using unicellular N»-fixing cyano-
bacteria, 3 important factors are pre-requisite: 1) isolation of the best strain from marine natural environment,
2) exploration on the strain-specific optimal conditions for the photobiological hydrogen production, and finally
3) application of the molecular genetic tools to improve the natural ability of the strain to produce hydrogen.
Here we reviewed the recent research & development to commercialize photobiological hydrogen production
technology, and suggest that intensive R&D during next 10-15 years should be imperative for the future Korean
initiatives in the field of the photobiological hydrogen production technology using photosynthetic marine uni-
cellular cyanobacterial strains.
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Hydrogen Economy
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dells A3tebAl Qtk(Ghirardi ef al., 2000). =, 525-2] FEE
A oA WSS 2719 135S 2ePd Ao Akk vk
A} FAlel Aek, o] W sRFTE BASE A0 RS o
W87 & V1A €49 1%E =98] Xglth(Asada and
Miyake, 1999). 5379 o]e} -2 W& T3] Sal, =
ol =27 A Fo) FAa 40 AauAd it Te A
7+ A=H 3 9ltk(Homann, 2003). ‘BAIT A3 o] FA=3}
A pa AP AR ARe T AL vheE AX o
ot} dxtz, 7] (light cycle)oll= FEA] 7oA E5 &
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At o] Aol AE &Ko) AlEE o R fA|H|, 4
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oAM= eralET A7 84 (nitrogenase) B! FA A4V S
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Y2 (Turner et al., 2001), A4 FHo] 53t FAltS vt
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S A2 G 83 5 Qe BrsE 9 Sl oF
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(Colon-Lopez et al., 1997).
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Microcystis, Phaeocystis, Synechococcus 2= %)% o] g3l F£2A
AP A7 8w 31 9= A OTH(Chin et al., 2004; Colon-Lopez
et al., 1997; Kumazawa and Mitsui, 1994; Meunier et al., 1998).
Kumazawa®} Mitsui(1994)= thAFS] Bahama 39 ugke] A]2]
Sh= WAl 5= Synechococcus sp. Miami BG043511= &R 3k
o], 3l 12 ml Hyml(suspension)’-12 h'9] FAEEZ] T4k
= FRIste], SAIEA A st AN AAEE S
gk v} QTk(Yih et al., 1996). A3l BIRFREE dAgteolA] Fe|st
AIZA FAlRE T2 Cyanothece sp. KNU CB-MALO031(2},
2007) 2 w57 A FAlRF FF KNU CB-MALO058(7, 2008)
S o] &%t FAESA St Aol Miami BG043511 &
Foll ZAs= At iy o], 2o ddjte] 7] ol e
A Al e] et A S AASISITHPark et al.,
2007; B} 5, 2008).

£ S0[% SAMA T7i0| HN3
aloFaAlatg o8-8 B =T At Al g 2t
Az Bt 3t dATT FRE 23
A&EH 07 wHe= Zolt(Mitsui et al., 1986; B}, 2007; 7
2008). “12fut, vl AA el Ego] Ths g Aol Sl
g Haol A LS QI8 FF-501F] HA 23S 1888
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HA 23 et & 4 ik
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Fbof] Sith(Wyatt and Silvey, 1969; Gallon 1981). w2hA,
AR wAIRRe] AL F9shs Ahudane] 84S
lol o5 m&Aow S8skd, AT Wel BE Al
7} B3 A1 e Y AISHES (synchrony) ZNAlES 20
27} th(Borodin et al., 2002). ©] A FAlF FATe] AE
T oz sl BE A7t SAl Ak 23
T A 2 QT Ak AlARE X3t AR
(synchronization system)®]2} $+CH(Leon ef al., 1986). 3 Al
A RS o] &% RS SRS 19 TR Al
Elof] 7k A= Mitsui 5(1986)°1 28l A0 & Almxo], 1
o]A 9] “AHP=el= LT AAZE Stk = TS AT IE= A
717} E19 (Roenneberg and Marrow, 2005). AlX57] 5-%3}9}
Wagste]l AAngaie] S-S F7H R Ausks WHoE,
28] CO, B3 CO(Kumazawa, 2003)5 Hlokg7]0] F¢slo]
ATP A& SX8P7 At daay gae) whgsto] a4
A4S Asl= A R8P (Kumazawa, 2003) SF428410] TL:
e 5 Qi
X3} A4 Y o]l YA o R Ago] Thsth ZF £
A 7S Al S AR g S glerw, 7
FHE Sl Fat HA Aage g gEE Fert
THGolden et al., 1997). 5, 2t 3% H4 9] 53} A|~H
TEI) Q519, A AEFE, &, G, pH, F 2ACS,
A 9 ek 0, mjekel 24 T5 w-ZgtelloF gtk (Evans
et al., 2004; Greenbaum et al., 2001; Sode et al., 1991; Szacilowski
et al., 2005).
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al., 2005; Johnson and Golden, 1999). ©]2} T&s}o], 2kangtA
A FEd FAIE-E oA, E7143 FJF Ml Rhodobacter
sphaeroides KD1312] 54l AN g4 AW F55 9]
B3F AR T el Tek 2] B A(Kim ef al., 2006 3
AESHA] 4 7)Ed okl AR - FEE 7]
3E dFElat & 5 Q.
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4 = photobiological hydrogen production by Anabaena variabilis
ATCC 29413. International Journal of Hydrogen Energy, 33:
ke F3A Adel feluEt 54 A 9918 A 1172-1184. L
k7] 215ke], mrk e Ao AAA) Sl B A Bor9dm, VB, K.K: Rao', D.O. H?.ll, 2002. Manifestation of behav-.
Sk Zelaol STk SORIAITES o] 4dl FAEBH Al ioural and p}.lyswloglcal. functions of.Syne.chococcus .sp. Miami
No oleja pladEte] MAA AR 20| StolH. ol BG 043511 in a photobioreator. Marine Biology, 140: 455-463.
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2005).
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