Screening of hydrogen production capacity of bacteria from feces of cattle
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Abstract

Hydrogen have recognized as a clean and sustainable energy source that may replace fossil fuel in future. Hydrogen production by fermentative bacteria has increased considerably in recent years because it has the advantages of rapid bacterial growth rates, low energy demands, no light, high hydrogen production stability, technical simple, control simplicity, low operating cost, highly feasible of industrialization, and minimal pollution generation. Particularly, renewable biomass can be used as substrates for fermentative hydrogen production. In Vietnam, the research of bio-hydrogen, especially fermentative hydrogen production is still a new field whereas it is an agricultural country with large amount of biomass wastes that is good, renewable source for fermentative hydrogen production. In this study, the hydrogen production capacity of mesophilic and thermophilic bacteria from five samples of cattle feces under anoxic and oxic conditions was screened. Amongst of 20 bacterial samples, 14 ones were detected as gas producers. Using water displacement method, measured volume of gas collected from these bacteria was from 4.5 to 19.5 ml per 100 ml culture. The highest determined volume percent of hydrogen in gas produced by Bo4TKK was 12.92% by using gas chromatography analyses. Both KOH test and Gram staining showed that all hydrogen producing bacteria were Gram positive. Observation of cellular morphology by scanning electron microscopy indicated that cells of almost strains were long, rod-shaped excepting Be2HK. The heat shock experiment showed that this strain can not make sporulation whereas others can. Preliminarily obtained results pointed to the possibility of bio-hydrogen production by fecal Gram positive bacteria in Vietnam.  

