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ABSTRACT 225982

Fermented rice noodle is a major source of food industry generating highly complex organic
content (starch) wastewater (COD wvalue was higher than 20,000 mg/L). This study mvestigated
the treatment of fermented rice noodle wastewater using calcium alginate entrapped yeast cells
compared to the free cells. The treatment includes a two-step process: acid hydrolysis for
breaking down starch to glucose and fermentation for degrading glicose to ethanol. Yeast culture,
Saccharomyces cerevisiae, was used in this study. The experiment was conducted to examine
optimum acid concentration and cell entrapment and loading conditions for fermentation. Sulfuric
acid conceﬁtrations ranged from 0.25 to 1.00% by volume were tested while the cells entrapped in
calcium alginate at cell-to-matrix (alginate) ratios (by volume) of 1:5, 1:10, and 1:20 were varied.
The result showed that the optimum acid concentration of 1.00% provided 5-time higher glucose
concentration conipared to that in raw wastewater.

For the optimum cell entrapment condition examination, the entrapped cells reduced glucose
concentration by 88-90%  while the free cells reduced glicose :concentration by 62%. The
entrapped cells: at the cell-to-matrix ratio of 1:5 achieved the ‘best glucose biotransformation
performance. During the optimum cell loading examination, the yeast cell concentrations of 0.6 to
2.7%10° cell/mL. were tested. It was found that the cell loading did not play a role in the

_experiment. The glucose reduction of 92 to 95% for all cell loadings was observed. All treatment
reactions followed the second-order kinetics. The entrapped and free yeast cell system potentially
produced ethanol of 643'to 801 mg/L. The entrapped yeast cell system performed better than the
free cell system.

The results from the experiments were used for designing the rice noodle wastewater
treatment system preliminarily. Entrapped Cell Sequencing Batch Reactor (ECSBR) system was
developed. The novel system was designed based on traditional Sequencing Batch Reactor using

| the entrapped yeast cells. A thermal-resistant plastic reactor with cap, turbine, and heating wrap
was selected. Operational conditions including 1) fill, 2) react, 3) settle, 4) decant, and 5) idle of

0.25,9, 0.25, 2, and 0.5 hr, respectively were designed.





