MAYTAWADEE SANGPROO : PRODUCTION OF D-(-)-LACTIC ACID
BY METABOLICALLY ENGINEERED KLEBSIELLA OXYTOCA M5al IN
MINIMAL SALTS MEDIUM. THESIS ADVISOR : ASST. PROF.

KAEMWICH JANTAMA, Ph.D., 122 PP.
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Klebsiella oxytoca M5al wild type strain was constructed to produce optically
pure D-(-)-lactic acid by applying pH-controlled batch fermentation in mineral salts
medium. The alcohol dehydrogenase gene, adhE and phospho transacetylase-acetate
kinase A gene, pta-ackA were deleted from the wild type. The mutant strains were
named as KMS002 (AadhE) and KMS004 (AadhE Apta-ackA), respectively. They
exhibited D-(-)-lactic acid production as a primary pathway for the regeneration of
NADH. Both strains produced D-(-)-lactic acid at concentrations of 11-13 g/L in the
medium containing 20 g/L glucose with yields of 0.64-0.71 g/g glucose used.
In sugarcane molasses, KMS002 and KMS004 produced D-(-)-lactic acid at
concentrations of 22-24 g/I. with yields of 0.80-0.87 g/g total sugars utilized. Both
strains also utilized maltodextrin derived from cassava starch and produced D-(-)-
lactic acid at concentrations of 33-34 g/L with yields of 0.91-0.92 g/g maltodextrin
utilized. The optimal temperature at 40°C could produce D-(-)-lactic acid at
concentrations of 36.28 + 0.22 g/L. with productivity of 0.38 g/L/h in 500 ml small
anaerobic bottle within 72 h. For the effect of pH during fermentation, it was found
that the highest D-(-)-lactic acid production was obtained with controlled pH

at 6.5. In addition, the optimal initial cell concentration at ODssy on D-(-)-lactic
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production was found to be suitable at 0.5, of which productivity of 0.50 g/L/h was
obtained. These results demonstrated that KMS002 and KMS004 would be another

feasible choice for D-(-)-lactic acid production in an industrial scale.
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