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The global situation of petroleum-derived fuels concerning their production,
fluctuating prices and the decrease of petroleum resources, has led to the
development of programs to produce alternative fuels such as those obtained by
microbial dark fermentation®. In Mexico, more than 26 million tons of agricultural
waste biomass (wheat and corn straw alone) are discarded and represent a loss in
the energy used for their production®. In this work, we characterized the
simultaneous production of hydrogen and ethanol by two metabolically engineered
Escherichia coli strains using wheat straw hydrolysates. Dark fermentations were
performed using the E. coli WDHFAK (AhycA, AfrdD, AldhA, AackA) and WDHFAP
(AhycA, AfrdD, AldhA, Apta), at 31°C and 200 rpm using mineral media B and AM1,
both supplemented with glucose, xylose or wheat straw hydrolysate, as carbon
substrates. Hydrogen and ethanol production, also carbohydrate consumption, were
analyzed by chromatographic methods?. Hydrogen and ethanol yields for WDHFAK
strain using glucose as substrate in medium B were 0.68 mol H./mol glucose and
0.19 g ethanol/g glucose and with medium AM1 yields were 0.48 mol H, /mol glucose
and 0.20 g ethanol/g glucose. By changing the carbon source to a mixture of glucose
and xylose the yields obtained were 0.8 mol H./mol carbohydrate and 0.13 g
ethanol/g carbohydrate for WDHFAP strain on medium B. Using wheat straw
hydrolysate, the highest yields were obtained with WDHFAK strain and were 0.20
H./mol glucose and 0.32 g ethanol/g carbohydrate, both using medium B. The use of
wheat straw hydrolysate allows the simultaneous production of biofuels and although
the yields obtained are higher using pure carbon sources, fermentation with agro-
industrial wastes offers an avenue to produce second generation hydrogen and
ethanol.
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