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fermentation, ~ SHF)  ufSsumsudumsuinemusannmssiudnlznawuysmlgase
(simultaneous saccharification fermentation, SSF) Tﬂﬂ‘l‘l’fﬂgﬂl‘lﬁﬂqmﬁ T. reesei RMUTTOI
3R . cerevisiae RIT02 msnaaosysooniy 4 Suaeu fo (1) measimsiAylasume
(W YOI T. reesei RMUTTO1 91nmsiinhadnn 2, 4, 6, 8 uaz 10 g Tuemisival 100 mL i
1M 7 Ju i pH 5 uozgaingiiies (28°C) wuh Sy 0.156 Aoy unzrARAZARQIAT
Taomsuiinshadfirhumsttiadesdu 60 niufuemismad 1 Ansdanides 0.446 oL Ty
dansinFanmiiinmsfuoma 6 42 Tusdou 7l pH 5 uazgumgies 28°C) 1dnamiinum 4
fu lAsaqioauenidnimay 2.2 FPUML (2) nsdesamumniiudlznda Tasusiunimin
miniudnlends 4, 5,7 uaz 10 nu fungaagaayiinasasi 100 mL Tuvaagisuy 250 mL
woMoAsIAET 120 souRewT gaingiiies (28°C) dammiinui 4 u wuh yhana
Sadgeqaniiy 10 % Tanimifnmndudnlsndats # 4 % ) yoangAsagad 1917
w2 Su Sunou 3 uaz 4 Wumswiinuuy SSF uas SHF muddu dail (3) minemuea
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gunnives 29°C) Mamsinuu 4 Ju wuh anududuemusageganldtianlszin 2
nfudenIHIe 5 % Taotiminmnifudniznda (63 Aasiemusadedumniudnlzuds) e
Whiaudodad 15 % TaoSinas uazwiinum 2 Su @) Suneuiiiseenidhu mskanima
Fhadnnazaagoads ldnndnlaimumsuenaznouvhsdoonudaimmindumnn
fudlendafisasidau 4% (wiv) 7 pH 5 uazgunpives 28°C) wuh YhmasRadinan 147
Ande 6 nfudedAns (15 % wt) vosmndudnlends Woamdnum 1 u uazmsminem
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ABSTRACT

The utilization of T. reesei RMUTTO] crude cellulase from rice straws fermentation in liquid
medium was carried on cassava waste enzymatic hydrolysis to produce reducing sugar and separate
enzymatic hydrolysis and fermentation (SHF) by using 7. reesei RMUTTOL. The simultaneous
saccharification fermentation (SSF) of cassava waste with T. reesei RMUTTOI1 and S. cerevisiae
RITO2 were compared with SHF in the present study for producing ethanol. The experiment was
performed into four steps (1) To find 7. reesei RMUTTO1 growth rate from cultivation on 2, 4, 6, 8
and 10 g rice straws in 100 mL liquid medium with 0.446 g/L T. reesei RMUTTO1 for 7 days at pH
5 and 28°C. It was found that the specific growth rate (LL) of 7. reesei RMUTTO1 was 0.156 per
day, and crude cellulase production by using 60 g pretreated rice straws in 1 L liquid medium with
0.446 g/L T. reesei RMUTTOI in bioreactor; 6 hours aeration per day which 2.2 FPU/mL average
cellulase activity obtained at 4 days of cultivation time. (2) Cassava wastes was carried on
enzymatic hydrolysis by using fixed 100 mL 7. reesei RMUTTOI1 crude cellulase cultivated with
cassava waste weight variation of 4, 5, 7 and 10 g in 250 mL shaker flask at room temperature for 4
days. It was found that the maximum reducing sugar was 10 % by weight for 4 % (w/v) crude
enzyme at 2 days of fermentation. The SHF and SSF were performed in step 3 and step 4
respectively. (3) Ethanol simultaneous saccharification and fermentation from cassava waste was
investigated by using constant ratio of cassava waste weight to T. reesei RMUTT0I crude cellulase
at 4 % (w/v) and variation yeast culture concentration of 5%, 10%, 15% and 20% (v/v) in 250 mL
shaker flask, cultivated for 4 days at room temperature (30 “C). It was found that the maximum
ethanol concentration was 2 g/L or 5 % dry weight cassava waste (63 L ethanol per ton cassava
waste) at 15 % yeast culture for 2 days cultivation time. (4) In this step was separated into 2 steps.
The reducing sugar production by using obtained Trichoderma reesei RMUTT0I crude enzyme
supernatant which was separated from rice straws sediment, hydrolyzed 4 % (w/v) cassava waste for
1 days cultivation time at pH 5 and 28°C. It was found that the average reducing sugar was 6.5 g/L
(16 % wt). Then it was sterilized and fermented to produce ethanol in 250 mL shaker flask by using
S. cerevisiae RIT02 yeast culture variation of 5%, 10%, 15% and 20% (v/v) at pH 5 and room
temperature 25°C. It was found that the maximum ethanol concentration was 2.7 g/L or 6.8 % dry

weight cassava waste (86 L ethanol per ton cassava waste) at cultivation time of 4 days.

Key word (s): Trichoderma reesei, cellulase, rice straws, cassava waste, ethanol




	1.Title.pdf
	2.Vitae.pdf
	3.Acknowledgements.pdf
	4.Abstract.pdf



