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ABSTRACT: As a clean, efficient and renewable energy, hydrogen is regarded as a promising alternative. This review discusses the
development of biological hydrogen production from its condition and metabolic regulation. Firstly, this paper summarizes the fermenta-
tive microorganism and culture's methods. Secondly, Suitable conditions for the hydrogen-producers (pH,temperature, substrate, ion con-
centration and the actor). The application and metabolic regulation of Molecular Biological Techniques to biological hydrogen produc-
tion were analyzed. Finally, the development direction of fermentative hydrogen is listed and the development of the future is expected.
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Table I Types of hydrogen-producing microorganisms

Chinese name Latin name Sort Reference Publish time
Rhodobacter sphaeroides [4] 2007
Rhodospirillum vannielii [3] 2007
W-18 Rhodovulum Sulfidophilum W-1S Photosynthetic bacteria [5] 2008
Rhodospirilumrubrum [6] 2007
Rhodopseudomonas palustris [5] 2007
Clostridium [4] 2007
C. thermolacticum [5] 2007
Clost ridium butyricum [5] 2007
Clostridium acetobutylicm [1] 2008
Clostridium butyricum W5 [7] 2008
Clostridium paraputrificum M221 [8] 2004
Clostridium tyrobutyricum JM1 Fermenting bacteria [9] 2008
clostridium butyricum [5] 2007
Enterobacter acrogenes [10] 2008
Thermoanaerobacterium sp. [11] 2007
Ethanoligenens sp. B49 [32] 2007
Escherichia coli [34] 2009
C. acetobutylicum M121 [36] 2007
1.2 pH pH!'™,  Samir Kumar Khanal pH=4.5
pH pH
o pH pH pH=5.
6-7 o 5-5.7, Wen-Hsing Chen®! ASBR pH
(pH=4.5-6.5) pH 7 pH=4.9 pH.
oy pH=5.5
2 pH U

Table 2 The optimal pH of fermentative hydrogen production

Bacteria pH Best PH
Clostridium sp. 4.5-6.0
Thermoanaerobacterium sp. 6.5-7.0
Enterobacter aerogenes 6.0-6.5
Citrobacter sp. 7.0

Rhodobacter sp. 7.5
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