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Ethanol Production Using Alginate Immobilized
Cells of Zymomonas mobilis

Han, Myun-Soo* and Dong-Hyo Chung
Dept. of Food Science & Technology, College of Industrial Science,
Chung-Ang University, Seoul 160-756, Korea

Abstract — The fermentation characteristics of ethanol production by the use of immobilized Zymo-
monas mobilis KCTC 1534 cells were investigated in terms of formation factors such as substrate
and product concentration. In batch fermentation, the maximum values of specific ethanol producti-
vity, specific substrate uptake rate, ethanol vield, and glucose conversion rate were 29.14 g/l-h,
60.24 g/I-h, 0.48 g/g, and 98.4%, respectively, with 17% glucose medium, and its ethanol productivity
was 2.91 g/l-h in the case of 25 hour fermentation time. Repeated batch fermentation was possible
for 30 days with 2.24~294 g//-h ethanol productivity. In semicontinuous fermentation, the maxi-
mum ethanol productivity was shown to be 15.7 g/l-h at 0.36 h™! effective dilution rate with 17%
glucose concentration. In this case, ethanol yield coefficient and glucose conversion rate were

0.39 g/g, 64.7%, respectively.
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Table 1. The effect of imitial glucose concentration on the ethanol production with immobilized Zymomons mebilis

cells
Initial glucose Parameters
concentration
(%) M dp Qs Y Yo Px % Q T
(h ') (g/l-h)  (g/l-h) (g/g) (g/g) (/! h) (%) (g/l-h) (h)
7 0.30 13.09 30.69 0.42 0.43 1.30 974 1.07 20
10 .30 19.89 44.21 0.44 0.45 1.99 98.3 1.62 20
13 0.23 22.64 45.82 0.48 0.49 2.22 97.9 1.89 25
17 0.23 29.14 60.24 0.48 (.48 291 98.4 1.85 20
20 (.16 21.18 43.72 0.47 0.48 2.12 97.1 1.70 40
25 0.14 20.32 41.17 0.36 0.49 2.03 73.2 1.65 40

T: time for calculated
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Table 2. Kinetic parameters for repeated batch fermentations with 13% glucose

593

Parameters
Cycles (h)
Ly Qs Qs Y Y, %C Pg M
(h™) (g/l-h) (g/l*h) (g/g) (g/8) (%) (g/i-h) (%)
1(24) 0.18 23.36 47.98 0.48 0.49 98.4 2.24 94 0
2(24) 0.23 23.77 47.32 049 0.50 97.1 2.28 95.6
3(24) 0.24 23.72 47.5 0.49 0.51 5.9 2.28 95.4
4(24) 0.25 22.95 48.49 0.48 0.47 99.5 2.29 92.2
5(24) 0.22 24.60 48.46 0.50 0.51 99.4 2.46 98.9
6(24) 0.23 23.76 48.05 0.49 (.49 98.5 2.38 95.1
7(24) 0.23 23.82 48.12 0.50 0.49 08.7 2.38 956
8(24) 0.21 24.78 48.08 0.01 0.51 98.5 2.48 99.4
9(24) 0.21 23.73 48.09 0.49 0.49 98.7 2.37 95.3
10(20) 0.22 23.82 48.58 .49 0.49 99.6 2.38 95.8
15(24) (.25 24.79 48.48 0.50 0.51 99.1 2.46 98.9
20(24) 0.25 24.42 48.30 0.50 0.51 99.0 2.44 098.3
25(24) 0.32 24.51 H8.31 0.50 0.42 99.6 2.94 98.6
30(24) 0.37 24.34 56.13 0.49 0.43 994 2.92 01.8
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Table 3. The effect of initial glucose concentration on the semicontinuous ethanol production using immobilized

cells of Zymomonas mobilis

Parameters
Glucose conc. (%)

De P Qs s Yo Y % Pz T
(h™h (/1) (g/l-h)  (g/l*h) (g/g) (g/8) (%) (g/i-h) (h)
0.05 33.76 169 34.6 0.49 0.48 98.6 1.69 10
0.11 27.93 30.7 75.9 0.40 0.40 98.5 3.07 10
7 0.22 27.77 61.1 149.9 0.41 0.40 974 6.11 10
0.36 25.13 90.5 237.2 0.38 0.36 94.1 9.05 7
0.51 2442 124.5 3315 0.38 0.34 928 12.45 7
0.05 41.02 20.5 49.4 0.42 0.41 98.8 2.05 10
0.11 41.1 45.2 107.2 0.42 0.41 97.5 4.52 10
10 0.22 37.08 81.6 213.9 0.38 0.37 972 8.16 10
0.36 32.9 1184 320.6 0.37 0.33 89.1 11.84 7
0.51 29.32 149.5 409.8 0.36 (.29 80.4 14.95 7
0.05 53.88 26.9 64.2 0.42 0.41 08.6 2.69 10
0.11 52.71 57.9 138.1 0.42 0.41 96.5 5.8 10
13 0.22 46.84 103.0 264.6 0.39 0.36 92.5 10.3 10
0.36 35.34 127.2 393.8 0.32 0.27 84.2 12.72 7
0.51 30.32 154.6 460.6 0.33 0.23 69.5 15.46 7
0.05 064.77 32.4 83.5 0.39 (.38 98.2 3.24 10
0.11 60.51 66.6 160.6 041 (.36 85.8 6.66 10
17 (0.22 4951 108.9 257.8 042 0.29 68.9 10.89 10
(.36 43.61 156.9 396.0 0.39 0.26 64.7 15.70 7
0.51 29.82 152.0 491.6 0.31 0.18 56.7 15.21 7

T: time for calculated
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