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ABSTRACT

Lactic acid is widely applied in various industries including the use as a potential precursor for
biodegradable plastics. The effective process to produce optically pure monomers of lactic acid is
essential for further polymer synthesis. When plasmid with ldhA from Rhizopus oryzae was
transformed into E. coliof which chromosomal /dhA was knocked out, generating the strain called
RB24, R. oryzae ldhA gene on the plasmid could be expressed. TheRB24 produced L-lactic acid with
the highest yield when fermented with fermentation broth containing 100 g/L intial glucose without
Ampicillin under anaerobic condition. However, the lactic acid yield obtained from this strain was
still low that may result from the inhibition of the lactic acid production by high amount of residual
glucose in the culture and the easy loss of plasmid when Ampicillin was not added. To solve this
problem, the suitable condition for fermenting E. coli strain RB24 was optimized and found that L-
lactic acid production was more stable when the strain was pre-cultured under aerobic condition to
increase cell density for the inoculum and further fermented with fermentation broth containing 20
¢/L intial glucose with Ampicillin addition under anaerobic condition. When error-prone PCR was
applied to generate random mutations on R. oryzae ldhA gene region, which further inserted on
plasmid and transformed into E. coli, the selected clone could produce L-lactic acid approximately 7
times more than RB24 strain. DNA sequencing suggested that, in the strain named TW4, there were 2
point mutations from G to T at both of 94" and 204" positions which were located downstream the
stop codon. Furthermore, the strain TW4 could produce L-lactic acid with the highest yield by using

fermentation broth with 20 g/L initial glucose.
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