Poster Presentation 2-27 Student

Real Time Estimation and Neuro-Fuzzy Control of Fed-Batch

Baker’s Yeast Cultivation

Thiago de Castilho M. Campos, Roberto de Campos Giordano, Antonio J. G. Cruz*

Chemical Engineering Department 

São Carlos Federal University,

P.O.Box 676, Postal Code 13565-905,

São Carlos – SP – Brazil

Phone: 55-16-260-8264; Fax: 55-16-260-8266; E-mail: ajgcruz@deq.ufscar.br
Baker’s yeast (Saccharomyces cerevisiae biomass) is still one of the most important biotechnological products for human food use. In order to produce baker’s yeast economically, a proper environment must be sustained in the bioreactor, to maximize efficiency and productivity of yeast growth. The process should be carried out in fully aerobic conditions. Extracellular concentrations of glucose profoundly affect the metabolism of baker’s yeast (when the glucose concentration exceeds a critical value, part of sugar is metabolized via anaerobic pathway, resulting in ethanol, the Pasteur effect). To overcome this effect, the process is carried out under sugar-limiting conditions in fed-batch cultures, which in turn must be optimized to enhance the overall productivity. This may be done manipulating sugar feed rates in order to minimize ethanol formation.

This work presents experimental results obtained from S. cerevisiae (commercial Baker’s yeast) cultivations carried out in 5-L automated fed-batch stirred tank bioreactor operated in fed-batch mode. An artificial neural network was used to estimate biomass concentration from on-line measurements. Secondary variables, such as air flow rate, pH, carbon dioxide and oxygen molar fraction in the effluent gas, were used for this purpose. Oxygen uptake rate (OUR), carbon production rate (CPR) and respiratory quotient (RQ) were calculated on-line and a neuro-fuzzy controller was implemented to manipulate glucose feed rates. The neuro-fuzzy algorithm was implemented in a microcomputer connected via TCP-IP to the supervisory system, hosted in a second computer.
