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Fig. 6. Variation of the intracellular ATP concentration during anaerobic uptake of acetate and propionate as single and dual carbon
sources {Ac, acetate; Prop, propionate).
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3.3 Voltage generation by fermentative bacleria?
Bauteria that prauluce energy from substeate Reementation vbtain energy by substrate fevel

phosphorylation, taking a aut (such as g und producing a variety of different
entd prodoets (Fig. %33 When a microbs makes neetafe, it can groduce the most ATP
from fermentation. However, 5t also produces NADH which must be convisted back o
MAD" to sustain the reaction. One possible way for cells to regenerate NAD® from
MADH is using & rvensible hydrogenase Wat produces hydrogen. E&t us compaes the
potential of the NADHMNAD® couple to that of the hydrogen couple (2A° d'ih) urder the
same condiions (pH = 7), where the hydrogen vouple hos a potantial of £ = ~6,421 ¥,
Thus, wager these “standard conditions™ (1 M cencenfoation of each sofuble xpecies, :md
1 bar pressure for Hyd, NADH cannot transfor these el thraugh a hyd

fomns H: as the process is thennedynamsically nafavorable (£ = —0. 42! V- {0320 V) =
=0.0% V}. However, as indicaled above the Telmive concergrations of NADIZNAD® can
vary wilhin le celf, alfowing the patential to change,
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Fig. 3.3 Diffarent farmantation pathweays usad by Clestidivm evefobutylicom (ATCC
824} to generale ATR orregenerale NADH {Girbal of 2f. 1985).
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