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Optimal Feeding Timing of Ethanol Fed—Batch Fermentation Based on Yeast
Vitality of the Secondary Fermentation
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545006, China)

Abstract: To explore basic information for ethanol production from sugarcane molasses in
fed-batch fermentation, yeast cell vitality of the secondary fermentation was investigated with aim at
determining optimal feeding time based on the cell vitality. By batch fermentation at different initial
sugar,optimal initial sugar concentration (220 g/L) for fed-batch fermentation was obtained. The
secondary fermentations were done by inoculating the same amount of cells from the primary
fermentation at 0,6,12,18,24,30,36 h,with emphasis on analyzing cell activity,sugar utilization
and ethanol production for determining time point of highest cell vitality in the primary fermentation.
By ethanol fed-batch fermentation with feeding timing based on cell vitality, the results showed that
the optimum fermentation parameters were observed with feeding at 24 h when the cell vitality was
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the strongest, namely, the highest ethanol concentration (136.62+1.10) g/L,volumetric productivity
(2.53+0.02) g/(L-h) and total sugar fermentation efficiency(83.34%) were achieved, indicating that
the cell vitality of yeast based on secondary fermentation can be used as a parameter of feeding time

in the ethanol fed-batch fermentation.

Keywords: yeast vitality of the secondary fermentation,ehanol fed-batch fermentation,optimal

feeding time
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0 h HUR: B B 221.70 4.80 2628 94.68 2.63 2363 94.7 83.57
6 h HUFE ) 222.20 5.15 2741 94.68 2.63 2302 93.0 83.39
12 h HURE B RE 223.40 5.20 2613 97.01 2.70 2522 95.4 85.01
18 h R B 223.30 5.20 2556 99.41 2.76 2529 98.8 87.12
24 h HURE B 223.20 5.10 2390 104.74 291 2703 98.8 91.83
30 h HUkE EERE 224.60 9.90 2796 97.01 2.70 2384 92.5 84.56
36 h HURE EERE 221.50 13.00 2972 93.50 2.59 2233 924 82.6

x4 WIHEBIRFESH

Table 4 Main parameters of the feeding fermentation by S. cerevisiae GJ2008 at different time
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e o
LGS el W /(g/1L) W /(g/1L) B /(g/L) W/ (/L) (g/(L-h)) B I% S A

12 h bkt 221.90+1.00  318.00£2.50 32.40+1.00 130.14+0.28 2.41+0.01 80.11 54
18 h #hoFt 221.70+2.00  320.50+2.0 33.6+0.00 131.76+0.83 2.44+0.02 80.45 54
24 h #hEL 222.30+1.00  320.50+1.00 20.80+0.00 136.62+1.10 2.53+0.02 83.34 54
30 h #hEH 224.20+1.50  321.0+1.00 44.80+1.00 118.14+0.40 1.79+0.01 72.15 66
36 h £k 223.50+1.20  320.00+1.60 84.80+2.00 108.09+0.26 1.50+0.01 66.10 72
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