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Abstract—Saccharomyces formosensis cells were immobilized in calcium alginate beads and used for a con-
tinuous production of ethanol. The immobilized yeast cells were examined in a packed-bed reactor operated under
various temperature and pH. Ethanol production rate with the immobilized yeast showed a temperature optimum of
33°C and a broad range of optimum pH. Under the optimum conditions, ethanol productivity of 69.1-76.1 g EtOH/th
could be obtained by using 12.4% (W/V) glucose as the substrate.
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Table 1. Medium composition (g/J)

Component Cell Cultivation Fermentation
Anhydrous Glucose 100.00 120.00
Yeast Extract 8.50 10.30
Ammonium Chloride 1.32 1.58
Magnesium Sulfate 0.11 0.13
Calcium Chloride 0.06 2.00
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Fig. 1. Tubular fermentor.
1. Substrate Inlet
2. Tubular Fermentor
3. Substrate Outlet

4. Jacket Water In
5. Jacket Water Out
6. Jacket
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Fig. 2. Schematic diagram of experimental ap-
paratus.
1. Feed Tank 5. Shaking Water-bath
2. Peristaltic Pump 6. Water Circulation

3. Tubular Fermentor Pump
4. Outlet Reservoir
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Fig. 3. Glucose and Ethanel concentration at va-
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Fig. 4. Ethanol productivity and glucose conver-
sion at various pH.
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Fig. 5. Glucose and ethanol concentration at va-
rious temperature.
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Fig. 6. Ethanol productivity and glucose conver-
sion at various temperature.
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Fig. 7. Arrhenius type plot.
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Table 2. Comparison of ethanol productivities

Dilution rate(h-1)

EtOH productivity Steady state

System based on (g//-h) based on EtOH Ref.
Liquid V. Total V. Liquid V. Total V. conc. (g/])
CSTF 0.13 4.1 38.0 15
CSTF with cell recycle 0.30 18.3 60.0 15
Tower Fermentor 0.196 11.7 59.7 16
Immobilized Cells
Ca-alginate 1.42 0.43 69.1 20.7 48.7 This work
1.42 0.43 76.1 22.8 53.6 This work
Ca-alginate 0.50 0.16 29.9 9.6 59.7 6
Ca-alginate 2.0 0.62 97.2 30.1 48.6 17
Wood chip 0.32 0.12 20.6 8.0 64.8 18
Wood chip 0.59 0.23 32.6 12.7 54.9 3
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Table 3. Cell yield

Consumed Cell concentration Cell yield
Glucose(g/l) (g/) (g cell/g glucose)
114.0 0.56 0.0049
105.6 0.60 0.0057
° 44" Teas FAsH: sl cell $8
HBPuFr| F7olH FREEet 4Rd ey d
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