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ABSTRACT The world demand of renewable bioenergy
as an alternative transportation fuel is greatly increasing.
Research for bioethanol production is currently being
progressed intensively throughout the world. Therefore it
will be necessary to develop bioethanol production with
cellulosic materials.

In this study, the yield of ethanol production was evaluated

by simultaneous saccharification and fermentation (SSF)
using sodium hydroxide pretreated sorghum x sudangrass
hybrids. Composition analysis of 11 varieties of sorghum x
sudangrass hybrids was performed for selection of excellent
variety to efficiently produce bioethanol. The content of
cellulose, hemicellulose, lignin and ash of these varieties
were 32~39%, 19~24%, 17~22% and 6~11%, respectively.
Among these varieties, 4 varieties of sorghum x sudangrass
hybrids were selected for the evaluation of ethanol yield
and those were pretreated with 1 M NaOH solution at 15
0°C for 30 min using high temperature explosion system.
After pretreatment, samples were neutralized with tap water.
It contained 52~57% of cellulose. Simultaneous sacchari-
fication and fermentation (SSF) was carried out for 48 h
at 33°C by Saccharomyces cerevisiae CHY1011 using Green
star variety. The yield of ethanol was 92.4% and the amount
of ethanol production was estimated at 6206 L/ha.

Keywords : bioenergy crop, sorghumxsudangrass hybrid,
bioethanol production, simultaneous saccharification
and fermentation (SSF)
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Table 1. Components of varieties and dry matter yield.

Varieties Cellulose (%) Hemicellulose (%) Lignin (%) Ash (%) Dry matter yield (kg/10a)
Green Star 35.8bc" 24.0a 18.6fg 9.1b 4,384
877F 35.1bc 19.4f 17.0h 8.3¢c 2,457
Sordan79 36.1bc 21.8bc 19.6¢cd 8.4c 2,027
Multicut 35.6bc 19.4ef 18.0g 7.6¢ 1,783
Revolution 39.2a 20.3de 18.8ef 6.7f 2,474
Honew chew 36.6b 22.1b 19.5de 7.9d 1,776
G7 34.7cd 22.4b 21.8a 9.3b 3,613
Seed1 34.9bc 19.1f 19.4def 7.9d 2,393
KF429 32.9d 19.5¢ef 20.4bc 9.2b 3,332
KS989 30.9¢ 21.0cd 20.9b 10.7a 1,156
SS504 32.9d 19.4f 22.0a 7.4e 4,061

YMeans with different letters are significantly different at 5% level (p < 0.05).

Table 2. Components of pretreated samples and its moisture and solid remaining.

Pretreated samples Cellulose (%) Hemicellulose (%) Lignin (%) Ash (%) Moisture (%) Solid remaining (%)
Green Star 57.0a" 32.4a 9.0c 1.4c 3.2 42.9
Revolution 52.4b 27.4b 15.6a 2.2a 3.6 43.1

KF429 53.5b 28.9b 12.7b 2.3a 3.4 36.5
SS504 54.4b 27.4b 15.2a 1.8b 3.5 422

YMeans with different letters are significantly different at 5% level (p < 0.05).
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Fig. 1. Temperature profile of high temperature explosions system.
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Fig. 2. Glucose conversion yield according to the enzyme
concentration.

Table 3. Carbohydrates recovery rate and removal rate of lignin

and ash.
Cellulose Hemicellulose Lignin Ash
Variety  recovery recovery (%) removal removal
(%) ty Lo rate (%) rate (%)
Green Star 66.1a" 56.1a 7992  93.7a
Revolution  55.6b 56.2a 65.4c 86.5¢
KF429 56.7b 51.7b 78.2a 91.3b
SS504 67.5a 57.6a 71.9b 90.3b
Average  61.5 55.4 73.9 90.5

YMeans with different letters are significantly different at 5%
level (p < 0.05).
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Table 4. Conditions of saccharification and glucose concentration.

Total sample

Glucan in sample Glucose conversion

Variety  Moisture (%) Glucan in sample (%) weight (g) ODWZ)(g) Glucan (g/L) (e/L)
Green Star 3.20 57.0 0.9062 0.5003 50.0 54.2a"
Revolution 3.61 524 0.9899 0.5000 50.0 41.6¢

KF429 3.37 53.5 0.9672 0.5003 50.0 50.6ab

SS504 3.48 54.4 0.9523 0.5001 50.0 45.6bc

YMeans with different letters are significantly different at 5% level (p<0.05).

YODW : Oven dried weight
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Table 5. Conditions of simultaneous saccharification and fermentation(SSF) and ethanol concentration.

Variety Moisture Glucan in sample Gluc'an ODW (g) Initial glucan Ethanol production
(%) ODW (%) in sample (g/L) (g/L)
Green Star 3.20 57.0 2.7186 30.00 14.14a"
Pretreated Revolution 3.61 524 2.9698 28.89 8.08¢c
sample KF429 4.09 52.9 2.9565 30.00 12.45b
SS504 3.48 54.4 2.8568 28.20 8.24c
Green Star 2.52 35.8 4.2931 30.00 2.35¢c
untreated Revolution 2.52 35.8 4.2931 30.01 7.29a
sample KF429 2.14 39.2 3.9128 30.00 5.32b
SS504 2.14 39.2 3.9128 30.00 2.85¢

YMeans with different letters are significantly different at 5% level (p < 0.05).
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