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Abstract — The production of ethanol by microbial fermentation as an alternative energy source has been of interest
because of increasing oil price. Saccharomyces cerevisiae and Zymomonas mobilis are two of the most widely used eth-
anol producers. In this study, characteristics of ethanol fermentation by Saccharomyces cerevisiae CHY1077 and
Zymomonas mobilis CHZ2501 was compared. Brown rice, naked barley, and cassava were selected as representatives of
the starch-based raw materials commercially available for ethanol production. The volumetric ethanol productivities by
Saccharomyces cerevisiae from brown rice, naked barley and cassava were 0.68 g/I'h, 1.03 g/I'h and 1.28 g/I'h respec-
tively. But for the Zymomonas mobilis, 2.19 g/I'h(brown rice), 2.60 g/lI-‘h(naked barley) and 3.12 g/I'h(cassava) were
obtained. Zymomonas mobilis was more efficient strain for ethanol production than S. cerevisiae.
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AREE A5 558 olles Akl AR E AL Yl Sulk Evl,
AR, EGAE JRHEE | mm otz E4fsted o]&sIiet. 2+
47 Yol A Astell AM8-8 A4 Bacillus licheniformis©l| 4|
Akl o-amylase?] Termamyl 120L (140 Kunit/g, Novozyme, Bagsvaerd,
Denmark)y& A3 1L, F3lelli= glucoamylase?! Spirizyme plus
(21 Kunit/g, Novozyme, Bagsvaerd, Denmark)®} 53-8 244)(5 Kunit/g,
Changhae Ethanol Co., Ltd., Jeonju, Korea)E ©|-&3}3iT}.
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cerevisiae CHY 10772 AME31101, 1 #579) 4= ZHZIRMHEIA]
(20 g/L glucose, 10 g/L yeast extract, 1 g/L. MgSO,7H,0, 2 g/lL KH,PO,,
1 g/lL (NH,), SO,, 1 ml/L IN-HCI(11X))2} YPDHIX](2.5 g/L yeast
extract, 2.5 g/LL peptone, 100 g/L glucose, 0.25 g/L. MgSO,-7H,0,
1 gL K,HPO)E |43t
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Fig. 1. Schematic diagram showing experimental procedure and con-
ditions.
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Fig. 2. Bioethanol production of S. cerevisiae (O) and Z. mobilis (@)
using glucoamylase from brown rice (A), naked barley (B),
and cassava (C).

Table 1. Comparison of ethanol productivity of S. cerevisiae CHY1077
and Z. mobilis CHZ2501

Strain Brownrice  Naked barley Cassava
S. cerevisiae CHY 1077 0.68(110h)  1.03 (72 h) 1.28 (72 h)
Z. mobilis HZ2501 2.19 (36 h) 2.60(24h)  3.12(24h)

Unit: Ethanol productivity (g/1'h)
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Fig. 3. Bioethanol production of S. cerevisiae (O) and Z. mobilis (@) oekg g & ujjokallS Fho] SRSl ok 3]sl 1
using complex enzyme from brown rice (A), naked barley (B), ZFol o] BeE-S vlwsly] 918 gas chromatograph= ©]-8-a}
and cassava (C).

v (© ] 2951900, B4 52 acetaldehyde, ethyl acetate, methanol,
mobilis 712 olek-e WA =o)X Z mobilis7} S, cerevisiae2) 2-butanol, n-propyl alcohol, iso-butanol, iso-amyl alcohol, ethyl
Tl o 9473 AE VeI heptanoate & Table 42} 70| A|7FA] 7oA 5 S cerevisiae=
= iso-amyl alcohol®], Z mobilise whisky2] ester AJ221 ethyl
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Table 2. Analysis of residual directed sugars in fermented broth by S. cerevisiae CHY1077 and Z. mobilis CHZ2501

Feedstock Brown rice Naked barley Cassava

Strain S. cerevisiae Z. mobilis S. cerevisiae Z. mobilis S. cerevisiae Z. mobilis
CHY1077 CHZ2501 CHY1077 CHZ2501 CHY1077 CHZ2501

Fermentation time 110h 36h 72h 24h 72h 24h

Maltose 0.30 1.39 1.18 1.65 0.80 1.40

Sugar Glucose 1.90 0.74 0.29 0.23 0.00 0.10

(gL) Fructose 0.00 0.70 0.00 0.75 0.00 0.30

Ribose 0.00 0.00 0.00 0.00 0.00 0.40

Total 2.20 2.83 1.47 2.63 0.80 2.20
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Table 3. Analysis of organic acids in fermented broth by S. cerevisiae CHY1077 and Z. mobilis CHZ2501

Feedstock Brown rice Naked barley Cassava
Strain S. cerevisiae Z. mobilis S. cerevisiae Z. mobilis S. cerevisiae Z. mobilis
CHY1077 CHZ2501 CHY1077 CHZ2501 CHY1077 CHZ2501
Fermentation time 110h 36h 72h 24h 72h 24h
Citric acid 0.10 0.23 1.53 0.73 0.15 0.45
Organic Tartaric acid 0.11 0.02 0.42 0.14 0.00 1.07
acid Malic acid 0.61 0.21 1.07 1.22 0.51 0.58
(gL) Succinic acid 0.54 3.74 3.00 9.40 1.88 8.85
Lactic acid 0.24 0.20 3.10 1.35 0.06 0.91
Table 4. Analysis of volatile compounds in fermented broth by S. cerevisiae CHY1077 and Z. mobilis CHZ2501
Feedstock Brown rice Naked barley Cassava
Strain S. cerevisiae Z. mobilis S. cerevisiae Z. mobilis S. cerevisiae Z. mobilis
CHY1077 CHZ2501 CHY1077 CHZ2501 CHY1077 CHZ2501
Fermentation time 110h 36h 72h 24h 72h 24h
Acetaldehyde 17.4 25.4 18.4 139.1 353 70.3
Ethyl acetate 1.3 32 2.1 2.6 5.0 2.6
Methanol 0.0 0.0 0.0 0.0 6.0 6.2
Volatile 5 anol 0.0 0.0 0.0 0.0 23.1 457
compounds
(ppm) n-propy! alcohol 4.1 60.1 8.1 44.5 0.0 0.0
Iso-butyl alcohol 13.9 3.6 29.8 0.0 33.7 0.0
Iso-amyl aclcohol 109.4 15.9 165.2 334 227.7 22.0
Ethyl heptanoate 7.9 457.8 0.0 199.8 0.0 178.0

heptanoate[13]2] E-F0] WITh o]t B-EE2 e 557
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ofghs A S Wlws] B, |v], Arel, JhAlE} -’EEE
Z. mobilis= 2.19 g/I'h, 2.60 g/I'h, 3.12 g/I'h, S cerevisiaer= 0.68 g/
I'h, 1.03 g/I'h, 1.28 g/l'h it} gk g & Fd F 75 5
0.3% o83l o™, f714ke] A2 Z mobilis 7} succinic acidE 3.7
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