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ABSTRACT

Exopolysaccarides (EPS) are produced by a wide range of microorganisms.
They are broadly used as thickening and stabilizing agents in food industry to
improve food qualities. In this research, the production of EPS by Lactobacillus
confusus CMU 198 was investigated using ripened coconut water as a substitute for
nitrogen and carbon sources in order to reduce production cost. The concentrations of
three expensive components which included peptone, yeast extract, and beef extract
as presented in the modified MRS medium were decreased by half from 10.0, 5.0 and
5.0 g/L to 5.0, 2.5 and 2.5 g/L, respectively. Coconut water was used to replace
deionized water in fermentation medium preparation. The EPS concentration in this
medium was increased two-fold and reached the final concentration of 12.05 g/L
when the comparison was made to the same medium prepared with deionized water.
The production cost was also mitigated by two folds. Therefore, this suitable medium
containing coconut water was used to optimize the conditions for EPS production in a
5L stirred-tank bioreactor. The effect of pH (5.0-7.0), initial total sucrose
concentrations (40-120 g/L), agitation rates (25-75 rpm) and temperatures (20-40°C)
were investigated. Experimental results showed that the suitable conditions were pH
5.5, initial total sugar concentration of 100 g¢/L, agitation speed of 50 rpm and
temperature of 20°C. Under this condition, the highest EPS level of 53.40 g/L was

produced, which was approximately four-fold higher than that obtained from the



optimized flask experiments and could decrease production cost by four-folds.
Therefore, ripened coconut water could be used as a partial substitute raw material for
peptone, yeast extract and beef extract in the modified MRS medium. The Kinetic
parameters of EPS production under the optimized conditions were: specific growth
rate of 0.07 h, cellular yield coefficient 0.04 g biomass/g substrate, conversion yield
of substrate to product of 1.47 g EPS/g substrate, specific rate of product formation of
2.57 g EPS/L-h, specific rate of substrate utilization of 1.75 g biomass/L-h and

productivity of 2.02 g EPS/L.h.
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