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Abstract Some fermentative bacteria can produce hydrogen by utilizing carbohydrate and other kinds of organic compounds as
substrates. Hydrogen production was also determined by both the limiting of growth and related enzyme activity in energy
metabolism. Carbon and nitrogen are needed for the growth and metabolism of microorganisms. In addition, the carbon/ nitrogen
(C/ N) ratio can influence the material metabolized and the energy produced. In order to improve the hydrogen production efficiency
of the bacteria, we analyzed the effect of different C/N ratios on hydrogen production and the related enzyme activities in the
acidophilic strain X-29 using batch test. The results indicate that the differences in the metabolism level and enzyme activity are
obvious at different C/ N ratios. Although the difference in liquid fermentative products produced per unit of biomass is not obvious,
hydrogen production is enhanced at a specifically determined ratio. At a C/ N ratio of 14 the accumulative hydrogen yield of strain X-
29 reaches the maximum, 2210.9mL/g. At different C/N ratios, the expression of hydrogenase activity vary; the activity of
hydrogenase decrease quickly after reaching a maximum along with the fermentation process, but the time of expression is short. The
activity of aleohol dehydrogenase (ADH) tend to stabilize after reaching a peak along with the fermentation process, the difference in
expression activity is little, and the expression period is long at different C/ N ratios. At a C/N ratio of 14 hydrogenase and ADH
reach the maximum 2. 8Hmol* (min* mg)~ " and 33.2Pmol* (min*mg) ™', respectively. It is shown that the C/N ratio has an
important effect on enhancing hydrogen production and enzyme activity.
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Fig. 1 Biomass and hydrogen production per cell

of strain X-29 at different C/ N ratio
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Fig. 2 Cumulative hydrogen yield of strain

X-29 at different C/N ratio
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