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 Isolation and identification of lactic acid bacteria from fermented cassava waste 

in Thailand were performed in this work. The phenotypic and genotypic 

characterizations using 16S rDNA gene sequences on lactic acid bacteria population 

were investigated. The most efficient strain identified was Pediococcus pentosaceus, and 

it was used as the starter culture in subsequent fermentation processes. The strain showed 

homo-fermentative characteristic with high optically pure L-(+)-lactic acid. In order to 

develop cheaper nutrient sources, cassava starch was treated with α-amylase and gluco-

amylase before being used as the main carbon source whereas spent brewer’s yeast 

extract was used as a supplementary nitrogen source. Different fermentation modes were 

attempted, including the batches with non-controlled and controlled pH, intermittent fed-

batch, constant feed rate fed-batch, and exponential fed-batch, respectively. The 

experimental result was obtained from exponential fed-batch system with the highest 

lactic acid concentration of approximately 150 g/L within 72 h of the operating time. The 

fermentation performance also exhibited a high production yields (gproduct/gsubstrate) of 

more than 0.90. The lactic acid productivity of exponential feeding showed a high value; 

however, the production yield of intermittent fed-batch was higher. As a result, this 
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feeding strategy was chosen for in situ lactic acid recovery process. Extractive 

fermentation of L-(+)-lactic acid (lactate) was carried out using the electrodeionization 

(EDI) technique. The effect of initial lactate concentrations on microbial growth was 

initially investigated. A mathematical simulation of the product inhibition was 

successfully illustrated. It was found that the critical lactate concentration at which the 

cell growth severely hampered was approximately 80 g/L. Various operating conditions 

were investigated to assess the EDI performance. The system was subsequently applied 

for in situ removal of lactate from the fermentation broth. Specific deactivation constant 

(kd) was substantially reduced from 0.026 h-1 to 0.0054 h-1 resulting in much improved 

half life of the biocatalyst. The highest lactate concentration in the receiving solution was 

obtained at 185 g/L. More than 95% optical purity of L-(+)-lactic acid was obtained 

using a chiral HPLC column. This finding revealed that P. pentosaceus was one of the 

most promising strain for commercial L-(+)-lactic acid production. In conclusion, 

hydrolyzed cassava starch supplemented with spent brewer’s yeast extract can be 

effectively used to reduce the nutrients cost by 80%, and it might provide substrate for a 

large scale lactic acid production. 
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