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Very High Gravity Fermentation of Ethanol with Fresh Sweet Potato*
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Abstract
high gravity fermentation, as a kind of emerging technique, can greatly reduce the costs of ethanol production. The very

Ethanol can be utilized as fuel to improve energy consumption structure and reduce dependence on oil. Very

high gravity fermentation of ethanol with fresh sweet potato by Saccharomyces cerevisiae was studied. The impact factors
of this fermentation technique were investigated, including fermentation stimulant, inorganic salt, vitamin and initial sugar
concentration. As a result, the optimal fermentation culture was determined: 1.20 g kg fermentation stimulant B, 270 g kg™
initial sugar concentration and no inorganic salt and vitamin. Under the optimum medium conditions, 132.86 g kg ethanol was

produced within 28 hours and the ethanol production rate reached 4.74 g kg' h''. In 10 L fermentor, 131.71 g kg ethanol was

produced within 28 hours and the ethanol production rate reached 4.70 g kg h''. Fig 3, Tab 3, Ref 16
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Table 1 Effect of different fermentation stimulants on ethanol
fermentation with sweet potato

. RN EEROGS
Fermfr\fftﬁi&ori%result Fermentation stimulant By_;‘arjk
A B C  control
LI Ethanol concentration (w/g kg') 115.13 12874 121.9  90.28
RIR% Fermentation efficiency (/%) 81.53  90.03 86.10 65.15
5% 5B Residual total sugars (w/g kg™) 3742 1674 23.68 87.54
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Table 2 Effect of different fermentation stimulant concentrations
on ethanol fermentation with sweet potato
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Fig. 1 Effect of inorganic salts on ethanol fermentation with sweet potato
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Fig. 2 Effect of vitamin on ethanol fermentation with sweet potato
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Table 3 Effect of different initial sugar concentrations on ethanol
fermentation with sweet potato
SR YIFHREE Tnitial sugar

. concentration (w/g kg™")
Fermentation result

270 300 330
JZIE ] Fermentation time (#/h) 28 39 48
LR JE Ethanol concentration (w/g kg') 132.86 146.30  151.19
KR Fermentation efficiency (/%) 91.44  90.42 84.15

KPR % Fermentation intension (w/g kg’ h')  4.75 375 3.15

YRILJ5BE Residual reducing sugars (w/g kg™) 5.64 6.82 20.68
5k 5B Residual total sugars (w/g kg™) 15.19 18.38 31.53
il Viscosity (7/mPa s) 1074.75 1798.25 3033.15
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Fig. 3 Fermentation in a 10-L fermentor
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