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Temperature Effects and Optimization for Ethanol Fermentation

Park, Jong-Kyung!, Seung-Yoon Peck and Young J. Yoo*

Department of Chemical Engineering, Seoul National University, Seoul, Korea
!Biotechnology Lab., Korea Pacific Chemical Co., Seoul, Korea

The effects of temperature on yeast growth and ethanol production were investigated in batch
cultures. The maximum specific growth rate of yeast was obtained at 36°C and the maximum specific
production rate of ethanol was obtained at 33°C. A mathematical model was employed to describe
the temperature effects in ethanol fermentation and the parameters in the model were expressed
as a function of temperature. Optimum temperature control strategy, from the simulation result,
consists of starting the fermentation at high temperature and lowering the temperature as the fermen-

tation proceeds.
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Table 1. Effects of temperature on alcohol fermen-
tation.

Overall Overall Overall Overall
Tempera-  specific specific ethanol growth
ture (°C) growth production productivity yield co-
rate (hr—1) rate (g/g/hr)  (g//hr)  efficient

30 0.094 0.531 1.269 0.058

33 0.115 0.604 1.604 0.066

36 0.129 0.572 1.560 0.074

39 0.091 0.468 1.060 0.063
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Fig. 1. Experimental data with simulation results.
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Table 2. Estimated parameter values for the
mathematical model.

30 (°C) 33(°C) 36(°C) 39(°C)
um (/o) 0.33 0.365 0.40 0.347
Vm (g/g/hr) 1.40 1.472 1.35 1.249
Ypls 0.32 0.34 0.33 0.31
Pm (g/l) 80 80 75 65
P'm (g/l) 119 119 115 100
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Fig. 2. Productivity vs. temperatures for various fer-

mentation period.
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: maximum specific ethanol production rate
(g ethanol/g yeast cell/hr)
Ks : saturation concentration for growth(g//)

K’s : saturation concentration for product for-
mation (g//)

Pm : maximum ethanol concentration above which
cells do not grow (g/))

P’m : maximum ethanol concentration above which
cells do not produce ethanol (g//)

Yp/s @ product yield coefficient (g ethanol/g glu-

cose)
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