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Dr. Anténic Bemardino de Almeida, 4200 Porto, Portugal,
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Organic acids, such as acetic and butynic, play an important role in
acetone-butanol fermentation, mainly because they contibute to the
ionic equilibria of the medium and they have an inhibitory effect
on growth. The exact mechanism by which acids inhibit bacterial
growth is not completely understood. Thus, it seems interesting to
compare the effects of biogenic (acetic and butyric) and abiogenic
(propionic, valeric and hexanoic) acids on the growth rate of
Clostridium acetobutylicum ATCC 824.

The inhibitory effect of these acids was studied in batch cultures
with uncontrelled pH. An ammonium salt of the corresponding
acid was added to a synthetic medium with glucose as carbon
source, growth being monitored by direct optical density
mcasurements.

A threshold concentration (Pg) had to be reached before growth
inhibition occured. Py values ranged from 58 mM, for aceuc acid,
to less than 1 mM, for hexanoic acid. For higher values, the

growth rate (i) decreased with increasing acid concentration (P),
according to the lincar relationship: p=p"(1 - (P-PoYKp), where

pt* is the growth rate without acid addition and Kp is the inhibition
constant for the acid.
Vailues of Kp decreased from 0.46 M, for acetic acid, to less than
0.10 M, for hexanoic acid, which indicates that the inhibitory
—¢ffect of th€ organic acids increases with the chain length and
therefore with their hydrophobic nature. In addition, the natural
Yogarithm of the inhibition constant and the natural logarithm of the
threshold concentratipn were shown to be lincar functions of the
chain length of the acids.
It was also observed that Kp increases linearly with Pg, which
seems to indicate that the same mechanism would be responsible
for the growth inhibition of Clostridium acetobutylicum by
biogenic and abiogenic erganic acids.
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