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Effect of Permeabilization on Sulfate Reduction Activity of Desulfovibrio vulgaris

Hildenborough Cells in the Presence of Different Electron Donors

XU Hui-wei'*, ZHANG Xu', LI Li-ming', ZHENG Guang-jie', LI Guang-he'

(1. State Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Tsinghua University, Beijing
100084, China; 2. Urban-Rural Planning Administration Center of Ministry of Housing and Urban-Rural Development, Beijing
100835, China)

Abstract: The Desulfovibrio vulgaris Hildenborough ( DvH) cells permeabilized with ethanol were used as biocatalysts to enhance
hydrogenotrophic sulfate conversion. The effect of permeabilization extent of DvH cells on sulfate reduction was studied in the presence
of different electron donors. When hydrogen was used as an electron donor, the highest level of sulfate reduction activity attained in
cells treated with 10% ethanol (V/V), followed by 15% -ethanol treated cells. Furthermore, sulfate reduction activity markedly
decreased when the ethanol concentration exceeded 15% . However, when lactate was used as the electron donor, the optimum ethanol
concentration of the permeabilizing reagent was 20% , followed by 15% and 10% . Even when ethanol concentration reached 25% ,
DvH cells remained their partial activity with lactate. In a word, sulfate reduction activity of DvH cells responded differently in the
presence of different donors. This was because the oxidation process of H, and lactate occurred at different positions in DvH cells, and
consequently intracellular electron transport pathway differed. To ensure the integrity of the electron transport chain between the donor
and the accepter was a key factor for determining the permeabilization extent and for the application of cell permeabilization technology.
Key words : Desulfovibrio vulgaris; permeabilization; sulfate reduction; H, ; lactate
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