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SITHA CHAN : PRODUCTION OF SUCCINIC ACID FROM SUCROSE AND
SUGARCANE MOLASSES BY METABOLIC ENGINEERED ESCHERICHIA

COLI. THESIS ADVISOR : KAEMWICH JANTAMA, Ph.D., 90 PP.

SUCCINATE/ ESCHERICHIA COLI/ ANAEROBIC CONDITIONS/ SUCROSE/

SUGARCANE MOLASSES

Escherichia coli KJ122 was engineered to produce high titer and yield of succinate
in mineral salt medium containing glucose under simple-batch anaerobic conditions.
However, this strain does not efficiently utilize sucrose due to catabolic repression. To
enhance the sucrose utilization of KJ122, sucrose utilizing genes (cscA and cscKB)
containing their native promoters from E. coli B, which is able to naturally utilize sucrose,
were cloned and functionally expressed in KJ122. The transformants harboring a
recombinant plasmid named pKJSUC were selected for the efficient sucrose utilization on
the phenol red agar and broth supplemented with sucrose. The clones exhibited a larger
clear yellow zone on the agar compared to KJ122 without the plasmid, and showed a high
ability in fast growth and acid production in cultivation broth. After performing metabolic
evolution, KJ122-pKJSUC efficiently consumed sucrose to produce high succinate
concentration with less accumulation of by-products in AM1 medium. The optimal
concentration of sucrose at 70 g/L could produce succinate at 50.52 + 1.80 g/L (productivity
at 1.05 g/L/h) in 500 mL small anaerobic bottles and at 46.59 + 1.23 g/L (productivity at
0.97 g/L/h) in 10 L bioreactor within 48 hours. In addition, it was found that antibiotics had
no effects on succinate production by KJ122-pKJSUC under batch conditions. Succinate at
concentration of 47.69 + 3.94 g/L (productivity at 0.99 g/L/h) was produced from 150 g/L
molasses in a small anaerobic bottle after 48 hours. In 10 L bioreactor, succinate at

concentration of 35.14 + 7.53 g/L (0.73 g/L/h) and 65.01 + 0.64 g/L (0.67 g/L/h) was



produced within 48 hours and 96 hours, respectively. These results demonstrated that
KJ122-pKJSUC would be a potential strain for the economic bio-based succinate

production from sucrose and sugar cane molasses.
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