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The objective of this study is to produce bioethanol from simultaneous saccharification and
fermentation (SSF) of water hyacinth and cassava waste using amylolytic yeast, Saccharomyces
diastaticus KM 2047, for mono-culture type and Saccharomyces diastaticus KM 2047 and
Candida tropicalis TISTR 5045 (1:1 ) for co-culture type. Factors that affect ethanol production i.e.
types and amount of substrate used, pretreatment of substrate with either acid (0.1 M sulfuric acid)
or alkaline (0.025% sodium hydroxide) in autoclave (at 130°C under pressure of 15 Ib/inch’ for 30
minutes and use of muti-enzymes (xylanase, cellulase, pectinase, (l-amylase and amyloglucosidase)

were investigated.

Water hyacinth (roots a.nd. leaves) at 0.5%, 1.5% and 3.0% were used in simultaneous
saccharification and fermentation (SSF). The higher the percentage of water hyacinth the higher the
ethanol production but theoretical yield based on total biomass was found to decrease. Pretreatment
of hyacinth with 0.1 M sulfuric acid together with autoclave conditions is useful for substrate
preparation before enzymatic hydrolysis or fermentation. Maximum ethanol yields from mono-
culture of Saccharomyces diastaticus KM 2047 in simultaneous saccharification and fermentation
(SSF) using the sulfuric and autoclaved pretreated leaves and roots water hyacinth were at 4.95 g/l
and 5.17 g/l, respectively. Various amounts of xylanase and cellulase with fixed amount of

pectinase at 66.67 unit per gram biomass, Ol- amylase at 600 pl per gram biomass and
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amyloglucosidase at 20 unit per gram biomass were added. When the amount of both xylanase and
cellulase were increased, the ethanol yield and theoretical yield were also increased. When 16,666
unit per gram biomass of xylanase and 12,800 unit per gram biomass of cellulase were used,
maximum theoretical yield of ethanol \irere obtained at 67.28%. Ethanol obtained from co-culture
by simultaneous saccharification and fermentation (SSF) using 0.1 M sulfuric > agid treated water

“hyacinth leaves and roots under autoclave conditions were at 5.10 g/l and 5.02 g/l, respectively.

In addition, cassava was also used as substrate for ethanol production by simultaneous
saccharification and fermentation (SSF). Ethanol yields from mono-culture using cassava peels,
cassava stalks and cassava pulps as substrate pretreated by 0.1 M sulfuric acid under autoclave
conditions were at 2.82 g/1, 1.72 g/l and 3.07 g/l respectively. While, the maximum ethanol yields
of mono-culture using cassava peels and cassava pulps pretreated with distilled water under
autoclave conditions with the addition of multi-enzymes as previous described were at 3.63 g/l and
3.92 g/l, respectively. However, when the same substrates had been treated with 0.1 M sulfuric
acid, the ethanol yields were raised to 5.02 g/l and 5.47 g/l, respectively. For SSF using co-culture,
cassava peels, cassava stalks and cassava pulps as substrate (no enzymes added) pretreated by
condition yielded 2.97 g/l, 2.06 g/l and 2.82 g/l ethanol, respectively. Addition of enzymes, as
mixtures previously described, to the pretreated cassava peels and cassava pulps with distilled water
under autoclaving condition in SSF using co-culture yielded 3.40 g/l and 3.67g/l ethanol,
respectively. More ethanol production could be obtained for 0.1 M sulfuric acid pretreated cassava
peels and cassava pulps with enzyme addition using the same fermentation method at 5.30 g/l and

5.28 g/l, respectively.

It could be concluded from the results above that types of substrates t':ould effect ethanol production
from SSF both with single and co-culture. For example, substrate with higﬁ starch contents such as
cassava pulps gave maximum ethanol yield. Pretreatment of substrate with 0.1 M sulfuric acid
under autoclave conditions also increases ethanol production becausé. of better access of substrate

by the enzyme.





