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Abstract

As a process to utilize agricultural residues, simultaneous hydrolysis-fermentation (SSF) was compared
with fermentation of enzymic hydrolyzate using koji cultures of Trichoderma sp. Kl 7-2 and a thermo-
tolerant yeast Saccharomyces cerevisiae NCYC 716. Cellobiose was not detected in SSF broth whilst 15
mg/ml of the disaccharide was found in enzymic hydrolysate of rice straw using the same enzyme source.
It was found that converting glucose to ethanol in SSF process reactivated the cellobiase activity, which
is inhibited by the accumulation of glucose in enzymic hydrolysis process. Cutting milled rice straw was
fermented as effectively as ball milled one in SSF process. From the results discussions are made on the

product inhibition mechanism of cellulolytic enzyme system.
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Fig. 1 Enzymic Hydrolysis of Rice Straw

Ball milled rice straw (13g) was suspended
in 70ml of 0. 1M acetate buffer pH4. 5 and incubated
in a water bath at 45°C after 7. wviride koji
culture was added as an enzyme source
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Table 1 Fermentation of Glucose-Cellobiose
Mixture by S cerevisine NCYC 716
at 37°C for 24 Hours

Mixture (mg/ml) Ethanol total Residual sugar

Glucose  Collobiose  (ml/mi) (mg/ml)
50 0 20.5 3.4
50 5 22.0 8.7
50 10 22.5 14.8
50 20 22.5 23.6
50 30 20.5 34.3
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control

Table 2 Effect of Cellobiase Denaturation on
the Ethanol Fermentation of rice
Straw Hydrolysate

Hydrolysate Ethanol Residual
(ml/mil) sugar (mg/ml)
Control 22.3 12.7
Membrane Filtered 20.0 10.3
Autoclaved 17.3 37.4

The rice straw hydrolysate was prepared by
enzymic hydrolysis for 48 hours at 45°C using 7.
viride koji culture as the enzyme source. The
hydrolysate was inoculated by S. cerevisiae NCYC
716 after it had been autoclaved to destroy enzyme
activity or filtered through Millipore filter HA.
Control was prepared without any treatment.
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Table 3 Effect of Rice Straw Pretreatnent
on SSF and Enzymic Hydrolysis

Enzymic Hydrolysis* SSF Ethanol

Substrate Sugar(mg/ml) (ml/ml)
Control 47.9 26.5
Ball Milled 73.3 27.0

* for 48 hours at 45°C

Xylose 7} cellulose 2f [F8F #{L-K#BEO] olX|=
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Table 4 Effect of Xylose on SSF of Avicel

PH-101
Ethanol (%)
}((ng)/sg ) Incubation Time (day)
1 2 3 5
0 1.71 3.07 3.44 3.91
1 1.28 2.39 2. 52 3.05
3 1.51 2.85 3.05 3.13
5 1.71 3.10 3.45 3.90
10 1.71 3.07 3.45 3.93
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