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Comparison of Bio-ethanol Productivity Using
Food Wastes by Various Culture Modes
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Abstract In order to improve bio-ethanol productivity by various cultivation methods in this paper, the culture modes using food
wastes, such as batch culture, high-cell-density fermentation, SSF (simultaneous saccharification and fermentation)
by fill & draw, continuous culture by fill & draw were performed and their productivities were compared. SSFs by fill
& draw were performed by continuous decompression using 1 L evaporator system, and by 10 L bioreactor without
decompression. In addition, the continuous cultures by fill & draw mode using SFW (saccharafied food wastes)
medium were performed by changes of 40% culture broth with intervals of 12 h (0.03 h'1), 6 h (0.07 h'1), 3h(0.13 h'1).
Consequently, productivities of bio-ethanol were 2.52 g/L-h and 1.30 g/L-h in batch culture and high- cell-density
fermentation, respectively. The productivities of SSF by fill & draw showed 2.24 g/L-h and 2.03 g/L-h in continuous
decompression with 1 L evaporator and 10 L bioreactor without decompression, respectively. Also, the productivities
in continuous culture by fill & draw modes showed 2.02 g/L-h, 4.07 g/L-h and 6.25 g/L-h by medium change with
intervals of 12 h, 6 h, and 3 h, respectively. In conclusion, the highest ethanol productivity was obtained in the
continuous culture mode by fill & draw with dilution rate of 0.13 h'.
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Fig. 1. Schematic diagram of continuous high-cell-density culture
system.
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of 12217 @92 =R ST 244171 ©@9I=Z 0.05 M
acetic acid buffer (pH 5.0)2 3]4)3} &4 Viscozyme L3}
Spirizyme Plus FGE HE & Bl w373tk 4 2
&S 2 LE sl £ A3S 7343130 (Fig. 3).

Fig. 2. The experimental equipment employed in fill & draw SSF
with continuous decompression: (: decompression pump,
(2): evaporator, (®: condensing system A: culture broth, B:

evaporated ethanol).
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Fig. 3. Schematic diagram of SSF system by continuous fill & draw
without decompression.
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Fig. 4. The changes of concentrations of ethanol and reducing
sugar in the continuous high-cell-density culture.
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Fig. 5. The changes of concentrations of ethanol and reducing
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Table 1. Comparison of bio-ethanol productivity according to various ethanol culture modes

Continuous fill & draw

Ethanol culture Batch High-cell-density

-~ 3
modes (24 h) (continuous) SSF SSF Dilution rate (h™)
(decompression) (no-decompression) 0.03 0.07 0.13
Productivity 250 130 094 203 o o7 s
(g/L-h)

eI, f7H FAIGEEE A 26.8 g/L2] e
S ALE SIS, olue] olEkE A4S 0.30 g/L-h ©]UTk

SFW HEX|E 0|23t fill & drawd! g HIQY WE
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o] WX WA E 140 h3E 188 h71A] Wad oekesr9}
AFSAFEEE 60.7 £ 8.9 g/Le} 49 + 0.1 gLE ALY
dom 3AZF T2 wAlH 79 188 hi-E 221 h7}A
S A} B EEE 470 £ 48 gL, ARG EE
T 262 + 43 gLZ FA= AT} (Fig. 6). SFW BlA] 40%E
12 h, 6 h, 3h G9E F = wjEA] 34L-2 0.03 b,
0.07 b, 0.13 h'o]ar, olere A2 742} 2.02 g/L-h,
407 g/L-h, 625 g/L-hZ AR B} =2 ojgkg A4k
S 18l ohfet sl e Fen ¢ HiRAdRe] Wst 5
< 2 HES| £ 297} ok
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—&— Reducing sugar conc.
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2
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Time (o)
Fig. 6. The changes of concentrations of ethanol and reducing sugar

in the continuous fill & draw culture using SFW medium in
different dilution rates (12 h— 6 h — 3 h cycle).
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