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It is indispensable to increase the conversion rate of a reducing sugars such as pentose and hexose derived
from cellulosic wastes for a highly efficient bioethanol fermentation from food wastes. The saccharification liquid from cellulosic
substrates such as vegetable food wastes contained lots of hexose like glucose and pentose like xylose. Since Saccharomyces-
based yeasts could not convert xylose to bioethanol, Pichia stipitis which could directly ferment xylose to ethanol was chosen.
After selecting Saccharomyces coreanus and P. stipitis, fermentation characteristics by mixture of two yeasts were investigated.
As a result, it was verified the production of ethanol was enhanced by the co-fermentation, although there were somewhat
differences between the fermentation characteristics by the aeration methods. Moreover, the consumption of pentose, hexose
and disaccharide was obviously observed, and aeration in the process of fermentation seemed to stimulate the activity of P. stipitis.
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Nomenclature 1 M 2

Y . ethanol production, g/L

Cs : the concentration of hexose, g/L T AUA 24 Y Hlo] QofehZo] tigt foiA =t
Cs . the concentration of pentose, g/L o A AR AYABIE YL =g} Hlo]9.0l3 g AHE
Yeastz, Yeast;, Ox : dummy variable, - WS SR, Q- To0] thadt Wo] wel Aekzre
T . fermentation time, hr '
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Table 1. Characteristics of enzyme, Celluclast 1.5L used for the
saccharification of vegetables wastes

Celluclast 1.5L

Origin Trichodcrma reesei

Optimal pH 45 -6.0

Optimal temp, (°C) | 50 — 60

Characteristics Cellulase

Activity 700 EGU°/g

The enzyme catalyses breakdown of cellulose into

Remarks ) )
glucose, cellobiose and higher glucose polymers,

% indicate the units of endoglucanase unit,
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Table 2. Proximate analysis and sugars contents of typical
vegetable wastes and mixture of chinese cabbage,
cabbage and chinese chive in the ratio of 4.5:4.5:1,
respectively (dry-basis)

MC? | Ash |Volatiles| 1O | RedUCIng | o ose
sugar sugar
[%] [o/L]
Chinese | 0> 49 | 169 | 582 - - -
cabbage
Cabbage | 9365 | 0.78 5.56 - - -
chinese | oo13 | 117 | 670 - - -
chive
Mixed 14.91 0.24 0.02
2 12 > : : :
sample® 9298 | 120 | 58 (373.35)° | (5.93° | (0.47)°

® is a moisture contents,

® Unit; mg/g.

° is mixed of chinese cabbage, cabbage and chinese chive in ratio of
4.5:45:1, respectively,
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Fig. 1 Sugar types and their concentrations produced from
cellulosic wastes by physiochemical pretreatment and enzyme
saccharification process. Data points and error bars represent

the average and standard deviation, respectively
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Fig. 2 Aerobic ethanol fermentation of saccharified liquid from

cellulosic wastes by S. coreanus of 0.2% (w/w) and P. stipitis

of 3% (v/v). Fermentation was carried out at 30°C and 100 rpm.

Data points and error bars represent the average and standard
deviation, respectively

Fig. 3 Forced aerobic ethanol fermentation of saccharified liquid

from cellulosic wastes by S. coreanus of 0.2% (w/w) and P.

stipitis of 3% (v/v). Fermentation was carried out at 30°C and

100 rpm. Data points and error bars represent the average and
standard deviation, respectively
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