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Two-step of Ethanol Simultaneous Saccharification and Co-fermentation
Process from Agroindustrial Fruit Refused by Using Enzyme Mixture from

Solid-State Fermentation in A Single Bioreactor
Abstract

The objective of this study is to (1) investigation of crude mixed enzyme powder
RT-P3 production from coconut residues solid-state fermentation using co-culture between
Trichoderma reesei RT-P1 and Saccharomyces cerevisiae RT-P2 in liquid medium at pH 5 and
24+2°C. (2) the utilization of crude mixed enzyme powder RT-P3 for ethanol submerged
fermentation from coconut residues in a bioreactor. Fresh mixed enzyme RT-P3 was
performed under coconut residues solid-state fermentation at the optimal condition using
1:3 of the ratio of coconut weight to liquid medium volume, 72-78 % w/w initial moisture
content, 7.5x10" spore/mL initial co-culture concentration and 5 days fermentation. It was
found that the maximum co-culture concentration and reducing sugar were 9.50E+06
spore/mL and 25.62 ¢/L respectively. And also activity of mannannase, xylanase and
cellulase were 0.45, 0.30 IU/mL wag 0.12 FPU/mL respectively. Then 73 % w/w initial
moisture content of 7 kg fresh mixed enzyme RT-P3 was dried at 60-65°C in a pilot scale
dryer until 8% w/w final moisture content of 2 kg crude mixed enzyme powder RT-P3
obtained. It was found that reducing sugar, activity of mannannase, xylanase and cellulase
were 0.1, 0.63, 0.43 and 2.17 g¢/gds respectively. Crude mixed enzyme powder RT-P3 was
applied for batch and fed-batch ethanol submerged fermentation in a 15 L bioreactor, which
aeration and mixing 6 hour per day was added in the process, using 300 g coconut residues,
120g crude mixed enzyme powder RT-P3 and 4500 mL liquid medium at pH 5 and room
temperature (32°C). It was found that the maximum ethanol was 33.0 wag 47.7 ¢/L at 4 days

fermentation respectively.
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