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ABSTRACT: In order to elucidate the acid tolerance mechanism of Clostridium acetobutylicum
against organic acid, the maintenance energy with added butyrate at different pH was determined.
Maintenance coefficient in acidogenic chemostat was higher at pH 6.5 than at pH 5.5, showing that this
organism is an acidophile. The addition of butyrate ~t pH 5.5 and different dilution rate caused linear
decrease of the cell concentration though Y z1p did not decrease with increasing undissociated organic
acid. Y y7p decreased by increasing the concentration of undissociated organic acid at pH 5.0 by the ad-
dition of butyrate. From these results it is hypothesized that the ATP consumption for pH stat of
acidophile C. acetobutylicum is increased at the circumstance with over 30 mM of undissociated organic

acid.
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Table 1. Yields and products of C. acetobutylicurm KCTC 1037 in continuous culture as determined as various difution

rates in pH 5.5 and 6.5
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pH Dilution Actate Butyrate Y glucose Yatp Undissociated
rate (mM) (g dry weight/ acetic + butyric
(h-YH glu.M)/ATP M) acid (mM)
5.5 0.10 43 62 27.5 8.4 15.8
0.13 43 50 30.8 9.3 14.0
0.17 41 38 34.1 10.2 13.1
0.25 40 37 333 9.9 11.6
0.50 31 27 36.4 10.8 9.5
6.5 0.10 60 98 14.4 4.5 3.1
0.12 52 85 16.1 5.0 2.7
0.17 45 69 19.1 5.9 2.2
0.25 39 68 19.0 5.9 2.1
0.28 39 59 21.0 6.5 1.9
0.36 37 S1 21.7 6.7 1.7
0.40 27 34 30.3 9.2 1.2
Z pH 5.5 pH 6.5
3
%’ 300 -
g 250+
5 2004
; 150+ y=3.02x + 85.93 y=11.68+105.50
% 100 -’__A/L——HA”"M‘“
o0 y=1.02x+24.74 L4
>;: or o o——% — ® — | —" " y=3.66x+32.44
0 é :t ili llO 0 l2 4; ;& 110

1/dilution rate (h-1)

Fig. 1. Double reciprocal plot of molar growth yields versus growth rate of C. acetobutylicum KCTC 1037 grown under
phosphate limitation at pH 5.5 and 6.5 (&Y s7p @Y yj,c050).
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Fig. 2. Changes in the cell growth of C. acetobutylicum
KCTC 1037 and Yazp by the addition of butyric
acid at pH 5.5.
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g. 3. Changes in the cell growth of C. acetobutylicun
KCTC 1037 and Y1p by the addition of butyric
acid at pH 5.0 and dilution rate 0.384 h-1.
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