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For the economically feasible production of ethanol, utilization of SFW (saccharified food wastes) as substrate for
synchronous saccharification and fermentation (SSF) process was developed in this study. When 200 g of food wastes and
40 mL of enzyme (amylase activity, 3.0 U/m¢) were reacted, production rate of reducing sugar was 5.84 g/¢ - h, and
consumption rate was -3.88 g/# - h at 35°C. So suitable condition of SSF was concluded at temperature of 35T. Also,
optimal enzyme concentration of SSF was concluded in 2.0 U/m{, at this condition, the production rate of reducing sugar
was 4.80 g/ ¢ - h. At SSF process, when 50 g of food wastes was supplied in 12 h interval, 64 g/ ¢ of ethanol and 0.45
g-ethanol/g-reducing sugar in yield were obtained in 120 h fermentation. Thus, the technology of high yield of ethanol
production using food wastes was confirmed. And semi-continuos SSF system for cutting off cost of enzymatic
saccharification was developed in this study.

Key Words : Ethanol, Saccharomyces italicus, saccharified food wastes (SFW),
synchronous saccharification and fermentation (SSF)
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Figure 1. Adaptation by subcultures of 16 times at 40°C for ethanol
production enhancement (Elementary composition of food wastes used
was C : N = 4472 : 2.482).
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Figure 2. Production rate of reducing sugar by enzymatic reaction of
food wastes according to temperature condition (30, 35, 407TC)
(Elementary composition of food wastes used was C : N = 4442 :
2.263).
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Table 1. Comparison between production rate of reducing sugar under
the different temperatures and reducing sugar consumption rate at 35C

Temperature Production rate of Consumption rate of
(T) reducing sugar (g/ £ -h)  reducing sugar (gf £ - h)
30 3.55 -

35 5.84 -3.88
40 597 -
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Figure 3. Consumption rate of reducing sugar in SFW medium by
ethanol fermentation at 35°C (Elementary composition of food wastes
used was C : N = 44.53 : 2.375).
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Table 2. Comparison between production rate of reducing sugar
under the different amylase concentrations and reducing sugar
consumption rate at 357

Consumption rate of Production rate of reducing sugar (g/ ¢ - h)
reducing sugar

1.0 U/mé 2.0 U/mé 3.0 U/mé
g -
Rate -3.88 3.67 4.81 6.64
—_
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Figure 4. Production rates of reducing sugar under different amylase
concentrations, 1.0, 2.0, 3.0 U/mL in SFW medium (Elementary
composition of food wastes used was C : N = 44.62 : 2.562).
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Figure 5. SSF using fed-batch culture mode supplying foodwastes
with 4-hour interval. 1 showed the addition times of foodwastes in
the SSF.

>
3

70

—e— RS conc.(control}
140 { —4— RS conc.

—o— ethanol conc oo

120 A
- 50

100
r40
80—‘
30
60 4

|20
40

Reducing sugars concentration {g/A)
Ethanol concentration (g/L)

0 20 40 ) 4y 100 120 140
Time (hr)

LI R A Y A N A |

Figure 6. SSF using fed-batch culture mode supplying foodwastes
with 12-hour interval. 1 showed the addition times of foodwastes in
the SSF.
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