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Study of Lactic Acid Production from Sugar Cane Bagasse

ABSTRACT

The aims of this experiment were to study lactic acid production in the basal medium containing
glucose, xylose and the mixtures of the sugars at various concentrations under batch cultures of Lactococcus
lactis 10-1 and to study metabolic pathway and metabolic flux analysis of xylose utilization on lactic ‘acid
production. Optimal conditions of sugar cane bagasse hydrolysis using alkaline and acid treatments and lactic
acid production from the treated hydrolysate of sugar cane bagasse supplemented with nitrogen sources at
various concentrations were also studied. The results showed that L. factis 10-1 demonstrated homolactic
fermentation in both low and high glucose concentrations under glucose batch cultures. In xylose batch
cultures, acetic acid was mainly produced at Jow xylose concentrations (5 and 10 g I''y whereas lactic acid was
mainly produced at high xylose concentrations (30 and 50 g ['). These observations suggested that the principal
factor controlling xylose metabolism was xylose concentration. In the mixtures of glucose and xylose, a
classical diauxic was observed under batch cultures of Le. Jactis 10-1. In glucose fermentation period, lactic
acid was produced as a main product at all conditions tested. Similar results were also observed in xylose
fermentation period at 15, 25, 30 and 50 g I whercas acetic acid was produced as a main product in xylose
fermentation period at 2.5, 5 and 10 g I'. The control of xylose utilization was investigated in batch culture. The
results suggested that both phosphoketolase and pentosephosphate pathways may be operating concurrently at
all xylose concentrations tested in batch culture. Metabolic flux analysis of Le. lactis ['8:1 grown on xylose
revealed that the phosphoketolase and pentosephosphate pathways were the central routes of carbon
metabolism. These results were discussed in terms of pathways and activities of different-pyruvate converting
enzymes. In addition the optimal conditions of sugar cane bagasse hydrolysis were investigated by using
alkaline hydrolysis to extract lignin and acid hydrolysis to obtain high sugar solution. The results showed that
the highest lignin concentration extracted from the bagasse was 322.19 mg I by using 10 % ammonium
hydroxide. For acid hydrolysis, optimal conditions to obtain highest efficiency (15.95) of sugar cane bagasse
hydrolysis were 0.5 % (v/v) hydrochloric acid at 100 °C for 5 hours. At these conditions, the hydrolysate
consisted of 13.09 g xylose 1", 2.66 g glucose 1", 1.22 g arabinose I'' and 0.06 g acetic acid . For lactic acid
production from the hydrolysate by Lc. lactis 10-1, the maximum yield of lactic acid (0.26 g lactic acid g"
sugars utilized) was obtained when the hydrolysate was supplemented with 7 g I of yeast extract. In addition,
detoxification of sugar cane bagasse hydrolysate could improve not only growth of Le. factis 10-1 but also

lactic acid fermentation.





