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SUCCINIC ACID/E. COLI/CASSAVA STARCH/SIMULTANEOUS

SACCHARIFICATION AND FERMENTATIO

Succinic acid production by simultaneous saccharification and fermentation
(SSF) or cassava starch using engineered Escherichia coli KJ122 strain was
evaluated. The E. coli KJ122 was engineered to improve succinic acid production by
elimination of some genes (AldhA AadhE AackA A(focA-pfIB) AmgsA ApoxB AtdcDE
AcitF AaspC AsfcA). It produced excellent succinate yield (0.96 g/g glucose), high
titer and productivity in mineral salts medium containing glucose under simple-batch
anaerobic conditions. However, this strain does not efficiently utilize starch due to
catabolic repression, thus glucoamylase was used to release sugar from cassava
starch. The effects of temperature, pH, glucoamylase load, inoculum size and cassava
starch concentration on succinic acid production were investigated. The fermentation
was performed by batch SSF process in a 500 mL vessel with 350 mL working
volume. The processes were carried out with pH of the medium adjusted to 5.5, 6.0,
6.5 and 7.0; temperature at 37, 39, 41 and 43°C; different cassava starch
concentrations of 70, 90, 110, 130 and 150 g/L; various enzyme loading of 300, 500,

700, 900, 1100 and 1300 U/g-cassava starch. An initial biomass concentration was



provided at the different value of 0.1, 0.2, 0.3, 0.6, 0.9, 1.2 and 1.5 ODsgo.

Under the optimum conditions (pH 6.5, 41°C, 70 g/L of cassava starch
concentration, 0.6 ODsgo cell density, and 500 U/g-cassava starch of glucoamylase),
70.08+0.12 g/L of succinic acid was produced after 72 h of fermentation in SSF
process, with a yield of 1.01+0.013 g/g cassava starch which was equivalent to
0.91+0.013 g/g glucose consumed and productivity of 0.97+0.001 g/L/h. Therefore,
the theoretical yield of 81.25% was achieved. A higher succinic acid concentration of
82.46+0.51 g/L, with a yield of 1.03+0.010 g/g cassava starch which was equivalent
to 1.00+£0.010 g/g glucose consumed and productivity of 1.15+0.008 g/L/h was
produced after 72 h in fed-batch SSF. The result showed that the fed-batch SSF
procedure was able to increase succinate concentration, yield and productivity
considerably by about 17.67%, 2.00% and 18.56%, respectively. Under fed-batch SSF
condition, 89.30% of the theoretical yield was achieved. Therefore, cassava starch
would be an alternative raw material for an efficient production of succinic acid by

engineered E. coli KJ122.
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