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Abstract >> Bran of barley causes high viscosity in bioethanol production due to
the large amount of B-glucans and fiber. High viscosity is the main cause of de-
creased productivity and decreased facility efficiency in ethanol production. In
order to prevent high viscosity, this study investigated the possibility of bio-
ethanol from barley by debranning. As a result, it was able to reduced the vis-
cosity (22.8 cP to 17.5 cP). And the fermentation speed and yield were improved
as the activity of the enzyme and activity of yeast was also increased was im-
proved due to the removal of non-fermentable components. In conclusion, de-
branning was advantageous in two ways. Firstly, bran removal increased the
starch content of the feedstock and decreased viscosity of mash, improving
ethanol fermentation. Secondly, by-products produced by debranning can use
valuable products. It was remarkable results to the feasibility of bioethanol pro-
duction from debranned barley.
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of| 4] 33°CollA] 2447} HljeF & ARR-3FGITE

i % EH7|(PC-7-F
AE)] _o]‘7] 741)“:5::" 0]%—’8}01 U]_,L‘ﬂ‘_‘ = /\E1/\] —3]_93\1—4_.
HAE7He] =4 510 A 3t

Table 1. Starch value of rew material (barley)

Sample Starch contents(%)

Raw material (barley) 62.21
Debranned barley (1 time) 62.70
Bran (1 time branning) 10.00
Debranned barley (2 times) 64.28
Bran (2 times branning) 12.12
Debranned barley (3 times) 66.80
Bran (3 times branning) 18.51

Raw material

Gelatinization

48 pL of g-amylase,
48 L of B-glucosidase
& Liquefaction
1.92gof Solid-glucoamylase.
Seed culture(70 ml)

Simultaneous
33°C,96 hr| Saccharification
and Fermentation

95°C, 2.5 hi

Fig. 1. Schemaitic diagram of experimental procedure and con-
dition
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Raw material

Total : 1000kg
Starch : 622.10 kg (62.21%)

Total : 9.30kg
Starch : 0.93 kg (10.00%)

1#Debranning |[——

Total : 990.70kg
Starch : 621.17 kg (62.70%)

Total : 30.00kg

nd - H
2" Debranning Starch : 3.64 kg (12.12%)

Total : 960.70kg
Starch : 617.54 kg (64.28%)

Total : 50.13kg

2rd - ;
3" Debranning Starch : 9.28 ke (18.51%)

Total : 910.57kg
Starch : 608.26 kg (66.80%)

Fig. 2. Material balance results after debranning of barley

Table 2. Analysis of loss of raw materials and starch by debran-
ning

Th?;ﬁ:g;fgt)lme ;Z:r?afl r(e(a;:) Loss of starch (%)
1 0.93 0.15
2 393 0.99
3 8.94 2.24
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Fig. 3. Viscosity of mash (after liquefaction and fermentation)
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Ethanol (v/iv%)

—&—— Raw material

o Debranning (1 time)
——-w———Debranning (2 times)
Debranning (3 times)

0 20 40 60 80 100
Time (hr)

Fig. 4. Time course of ethanol concentration
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Table 3. Results of ethanol concentration and yield

Sl Ethanol Yield
v/v%) (L/ton)

Raw material (barley) 11.74 426.60
Debranned barley (1 time) 11.84 426.43
Debranned barley (2 times) 12.10 424.26
Debranned barley (3 times) 12.70 423.35
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