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Abstract

Fuel ethanol production from Saccharomyces cerevisiae ST-541 in diluted sugarcane blackstrap
molasses containing 160 gL’1 reducing sugar, 0.5 gL’1 (NH,),S0O,, 0.5 gL’1 KH,PO,, 1.5 gL’Wyeast extract and
adjusted an initial pH to 5.0 by using immobilized and free cell methods. The results revealed that the yeast cells
absorbed in sugarcane bagasse as immobilized support could produce higher ethanol concentration than other
methods. It produced 72 gL’1 of ethanol after 72 h, with a productivity of 1.00 gL’1h’1 and fermentation yield of
88.04% of the theoretical yield. In similar way, the ethanol fermentation by yeast free cells, it produced ethanol as
sugarcane bagasse immobilized support, 71 gL’1 of ethanol after 72 h, a productivity of 0.99 gL'1h'1 and
a fermentation yield of 86.82% of the theoretical yield. In contrast, the ethanol fermentation by calcium alginate-
immobilized S. cerevisiae, produced less ethanol than the methods mentioned above. It produced 67 gL'1
of ethanol after 72 h, with a productivity of 0.93 gL'1h'1 and a fermentation yield of 81.93% of the theoretical yield.
The yeast cells absorbed in sugarcane bagasse support were performed in repeat batches of fermentation.
The results implied that the first fermentation cycle produced the highest amount at 73 gL'ﬂ, followed by second
and third fermentation cycles at 67 and 63 gL'1, respectively. These results implied that sugarcane bagasse-
supported yeast cells not only produced high concentrations of ethanol, the yeast cells can also be reused for

the next cycle of fermentation. Therefore, this method could save time and cost for fuel ethanol fermentation.

Keywords : Immobilization, Saccharomyces cerevisiae, sugarcane bagasse, fuel ethanol production,

repeat-batch fermentation
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FIFIT 2 1BNIUER BRINTHARLENIUEA UASATNANARNNNGE]) 18N IMINULLLLAEN 30 aeAEadaa
Wluinan 72 dqlua Ineslas S. cerevisiae ST-541 WULIMIARDATE FILTARAIETIUEDE WATLAALTEIN

ARALLN

Cell type Ethanol Cell Dry wt. (gL’1) Sugar conc.  Productivity =~ Fermentation yield (%of

(gL Xf Xi Xt remained (gL'h™ theoretical yield)
Free cell 71 5.7 - 5.7 57 0.99 86.82
Sugarcane 72 0.8 54 6.2 48 1.00 88.04
bagasse
Calcium 67 0.3 5.0 5.3 69 0.93 81.93
alginate

Xf, Xi and Xt are the free cell, immobilized cell and total cell concentration, respectively.
Productivity (gL'h™") = (Pf - Pi)t
Fermentation yield = {Pf/(Si x 92/180)} x 100

Pf, Pi, Si and t are final product, initial product, initial substrate and time, respectively.

Ay o A = ey 9 = o A o A = ° -
qqﬂN@ﬂﬂ?Wﬂ@@ﬂWiﬂﬂq?MNﬂL@unﬂﬂtmﬂqﬁﬂq?[ﬂﬂLsﬁﬂﬂﬂqﬂ?jr}u@@ﬂ'ﬂ\iqﬂﬁﬁL@ﬂﬂiqLW@ﬂﬂHqﬂq?qusﬁ@@

(A A A o aa s
ﬂ@‘].lll’ﬂ‘?]sl‘ﬂll ARNITUNNLLUTNN-LLLAT

3. NIUENUULAERAN-WURT (Repeat-batch fermentation)
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v =~ o = P 4 = o S
PATICHETARR BN TN UANIIENHAITNLANUUABIUIANAGN WAZLANTUBAGZINIUIU galaaaniwinldluaninenaana

dinduzecienuengearinasian1sidinsanteqiaad (Birch & Walker, 2000)

A5 3 NINENULLIAN-wURTIesEas S. cerevisiae ST-541 TneAsmsamadmasausas Unlunardnuuuien

AoeAY N3 120 AUAAWIT NAAMAN 30 DIATALTHA A1 3 901

cycle  Fermentation  Final ethanol Productivity ~ Fermentation yield (%of Sugar conc.
time (h) (gL’1) (gL’1h’1) theoretical yield) Remained (gL’W)
1 72 73 1.01 89.26 49
2 48 43 0.90 52.58 59
2 72 67 0.93 81.93 57
3 48 51 1.06 62.36 62
3 72 63 0.88 77.04 57

11Tl .6 2012 Gomes et al. Fsaeunissinieniuealaaiias S. cerevisiae araugnnmznau FL20
% o al a e 1 v o o 1 s dl ol/
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