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Effects of different neutralizing agents on succinate production
by Actinobacillus succinogenes NJ113
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Abstract: Different neutralizing agents were used as pH controller to investigate their effects on the growth and succinic acid
production of Actinobacillus succinogenes NJ113. The fermentation results showed that Ca(OH),, CaCO; and NH,OH were not
suitable for succinic acid production by 4. succinogenes NJ113 because of their negative effects on cell growth. When Na-base was
used, cells would flocculate and lump, and due to the sodium ion concentration reaching to a high level, ODgso dropped sharply after
12 h of fermentation. Mg-base was better because there was no significant inhibition by magnesium ion. Two combined neutralizing
agents were used to maintain pH level, one with NaOH and Mg(OH), while the other with Na,CO; and Mg(OH),. The optimum
ratios of the combined neutralizing agents were both 1:1(g:g) when using 100 g/L glucose. When NaOH and Mg(OH), were chosen
with the ratio of 1:1(g:g), 69.8 g/L of the succinic acid and 74.5% of the yield was obtained.
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Fig. 1 Time courses of the succinic acid fermentation using 2.5 mol/L Ca(OH), (A) and 40 g/L CaCOs (B) to buffer pH.
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*1 XATEE Na"fAHHELBREROLL®
Table 1 Results of succinic acid production using different
Na-base for pH control

Na-base NaOH Na,CO; NaHCO;
Initial glucose (g/L) 78.4+0.7 80.1+0.3 78.7+0.5
Residual glucose (g/L) 26.2+0.5 8.3+0.4 1.4+0.2
Succinic acid (g/L) 41.9+£0.2 39.9+0.1 37.8+0.2
Acetic acid (g/L) 11.8+40.1 12.3+0.2 12.1+0.1
Glucose utiliazation ® (%)  66.7+0.2 90.1+0.5 98.7+0.8
Succinic acid yield © (%) 55.6+0.1 58.2+0.1 59.7+0.1
Na" ¢ (mol/L) 2.1+0.2 1.9+0.4 1.5+0.3

a: each value is an average of three parallel replicates; b: glucose
utiliazation is defined as the percentage of the concentrations of
glcose utiliazed by the bacteria in initial total glucose; c: succinic
acid yield is defined as the percentage of the concentrations of
succinic acid in initial total glucose; d: the concentrations of Na* in
the media at end of fermentation using different Na-base on pH
control.
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NaHCO; (C) to buffer pH at 7.0.
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Fig. 3 Time courses of the succinic acid fermentation using
2.6 mol/L Mg(OH), (A) and 70 g/L MgCO; (B) to buffer pH at 7.0.
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Fig. 5 Comparison of different ratio of NaOH and Mg(OH),
on production of succinic acid in batch fermentation.
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Table 2 Results of succinic acid production using mixed
neutralizing agents and MgCOj; for pH control respectively

Mixture of NaOH and

Base Mg(OH), (ratio of 1:1) MgCO;
Initial glucose (g/L) 99.3+0.7 99.5+0.3
Residual glucose (g/L) 0.2+0.1 0.4+0.1
Succinic acid (g/L) 69.8+0.2 75.1£0.2
Acetic acid (g/L) 10.4+0.1 13.5+£0.2
Succinic acid yield (%) 74.5+0.3 75.5+0.2
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