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Computer Control of Bakers’ Yeast Production
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C. WANG, Department of Nutrition and Food Science,
Massachusetts Institute of Technology, Cambridge,
Massachusetts 02139

Summary

e study presented here was undertaken lo demonstrate the usefulness of com-
putcr control for the production of yeast from molasses. A flexible control system
«as developed by using an on-line compulter for the monitoring of cell mass and
employing anticipatory control lo maintain the maximum productivity. Beocess dis-
wrbances were minimized by employing a multivariable feedback control system to

. peevent ethanoi formation. The control strategy acted (o keep overall conversion

15. D. E. Guire, I. D. Friede, and R. K. Gholson, ‘*Production and characten
zation of emulsifying factors from hydrocarbonoclaslic yeast and bacteria,’ in T
Microbial Degradation of Oif Pollutants, D. G. Ahearn and S. P. Meyers, Fé&
{Louisiana State University, Baton Rouge, La., 1973}, p. 229.

16. B. A. Newton, Ann. Rev. Microbiod., 9, 209 (1965).

17. M. Chakravarty, H. D. Singh, and J. N. Barvah, Biotechnof, Biveng,, 17, ¥
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i £ 1979 John Wiley & Sons, Inc.

peld at its maximum level, about 0.5 g cell/ g sugar, while maintaining high volu-
sclric productivily between 3 and 5 g/liter-hr. Results-are presented to show the
d¥ecliveness of simultaneous anticipatory and feedback control in overcoming prob-
wms of oxygen starvation, molasses quality, and variable inoculum size.

[ INTRODUCTION

In previous papers we have described the use of an on-line com-
puter-aided material balancing routine for the continuous assess-
ment of growth during bakers’ yeast production.®? The information
ohtained from this indirect monitoring of cell mass has been used
here to develop an on-line anticipatory control strategy for the
addition of molasses to a fed-batch fermentation. The objective
function of this control system is the maintenance of high volumetric
productivity while maximizing the cell yield. This control system
alone, however, was found not to work in certain situations: specif-
xally, in the application of anticipatory control, the assumption is
made that growth is limited by the availability of sugar. It is pos-
sible, however, that certain changes (e.g., oxygen limitation, un-
Mhealthy inoculum, or low-grade molasses supply) could necessitate
achange in the control strategy.

The llmltatlons of anticipatory control can easily be overcome by

* Please address correspendence to: Dr. C. L. Cooney, 16-229, M.I.T., Cam-

- brdge, MA 02139,
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