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Junpapapa@naver.com Abstract >> This study investigated the high-efficient process for bioethanol from
Shinnara@kpetro.or.kr barley by various condition. First, higher concentrations of ethanol could be pro-
duced without loss of yield by using reducing water consumption. This is because
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Accepted 29 December, 2017 Second, the ethanol yield could be improved by using reducing particle size of bi-
omass (increase of enzyme reactive surface). Third, The addition of protease
could have a considerable effect on yield of fermentation, which provides nu-
trients to the yeast. This results showed that bioethanol production would pro-
vide efficient ethanol production and lower production costs.

Key words : Bioethanol(H}0| 2 o Et-2), Barley(& 2]), Particle size(Y k), Protease
(ZZ2HotH)

1. M 2 fEAQ F7He u2a) HepdeA 29 9 7
T EAL AY nRoME 55, £
558 UAREA HAHARE Wf S Fo TS FEAA vlo|mjAS ofEe YA YR,
g oouAgor gRE dA 7t&EA fde] HepdoAE: Alggg: 7]Hke] g A Hlo] @
AHEET QAN ARl §EHA, BAeE  AS ZARA ARESEa Qlth o] flo= o}
Soz ggoyx e Bagol Y hFEL Q. SAJAE FhabE & o]gste] Hio] Sofehe:
t}. o]o] HpolQoehe o &AL QAT 4 Y S $EE AUAR ALEE Z7L BH S
L oyRgoRA 7S Qgol AbgElE = ska k.
7\t s F7rsta ek A=) FHF vpo] QUi AS o] &5}o] Hio] &
7 vpo] Qe 448 AR AMGSHE ofEhe S mgetT gl 9] Alglel 2] 9
697

2017 The Korean Hydrogen and New Energy Society. All rights reserved.



698 E2|E 0|8 1aE HO|Q0EE Mt 21
I

vpeto] A Sofi thoFat I wpo] 2uj AE o] &
3t uo] @ oeke AARE %?:a ?—7} s 2
o] Lo} wmEoba9l Ur Ao B4
2 vpo]oufjo) shuo] gt 0164 w5 H}
oleofghg o] Ayitat A-gatel] ik WA %

"ol W& Ao] Aploltt FujolAe] Hho] oo
BHeo] AS-S YaiAE A Eapo] ot wlol
Qs 9 oehg e BrimaAgl Syt
ol @A Algo] H3PE|ojof 9] oEr g

T d L
5, uA ot A, 52 AA B4 844

o]d F& AU7| wo] vhol ook Eo] PR
Ae] Apgol et Suls A 5 U,

=

eitete) 2§ olEe YU T4 YR
ARHE FARE AGE T YA o]t A3
Aol AFOR QI8 A AFAL A w

o ol RUF 4 g solasfasl W

ge Fo lU% 2+ ZHHH ‘:‘47‘401 “8}1 AUs
2=l Hejof| F&5H¢1AL o
Q1 ofgt A4t 7l of
.22 Lol 1990y C&J
Aiteo] 7HARAY A, o w3l
2016\ 0l= 10920 1X]a1 9l
JHOF npo] @ ofeh-g AYARG OB A HelE o]
b =2 F7kR Qs ASE G5
& thAl AuistA o] 1990 =21 20
£ oo Ato] 7Hed ALm oifET 7
2HE 10HES A Qstale 10vHES] K& Hf
o] @ of|ghE YAHE HiolemjAz 83 = S
Ao R o et 107HE2] K= Hio] of gk
& oF 4ut KLAYAFO] 7153 =5f 0 2 E3 AF&-A
= "azF 307 KLY 13%S 233 4 e
Aot} ZY o] §8 x| AL O R 16T ha &=
2(2009)0]H o] F 20%3t EgetoiE oF 127k
59,](1 ha® 4 YA He|E Zrlgo = slhgh
U7lel E7Fs%t )= obd Zloltk 20129
uﬂXlEJ_ A0 He s BFAlo] opd o] 2o
g AARIA T RRE 7199 vpoleuf A gk

e

ox 3@ £ ofl o
e
rﬁ mlm

o o X

o

(

> B ALNO R 5E =27

2 98) T glollel S3AA B A
o1 9t 5 Aol Ay ool Ff 3

FAster 57k 250 Zee] 2 7ol 4
Aol
AFeE doledles g end

AN EUREE P
olg-e1o] ol oolehe e AL ALY
ol5t wpH ol t)3t chorst A%

ot o
o

i}

2~ O A
4 =8 AsS

2. 4 8
2.1 2l M=

Aol AHEl wjol s
29 ok AALE0 R QT gl Bel0l6H
Tﬂ) Rasto] o] gakict o] Afsio] ALgH

= NovozymeAl2] a-amylaseE ©]-235}%aL, G
§};§‘_ = Solid-glucoamylase(©] 2 212} )S ©]-&35}
Aty FHHo R Hr fAE 93l NovozymesAf
9] B-glucosidase & ©]-&351. 0™, G X 9] free amino
nitrogen (FAN) 332 98] A% Protease=
NovozymesAte] A| &2 o]8alsict WaFAof A
BH A @4 EAdsfolthEolA SE8 otk
AAte] o] 8E] 1 Q= A8 w5221 Saccharomyces
cerevisiae CHY 1011 (KCTC11250BP)E YPDH|| #]
(10 g/L yeast extract, 20 g/L peptone, 100 g/L glucose)
o A 33COIAH 24A17F v ¥ ALg-8t3Th

= FRsfolleaol =

2.2 A% qt

iL:

2,21 Hmol B ¥ MBI EM

1 AR A el $47I0CTE 43
ANE ol&ste] nliEsls Ao, Eade
+= 2127} 2.5 mm, 2.0 mm, 1.5 mm, 1.0 mm, 0.5 mm
9] Sieves F3l =Esk3ch
Aite] BAe AT fa
g5iol AR BATS LA, s

H28d HM6z 20174 12



Table 1. Condition of Fermentation test

Test name Condition

Control of water addition

Ratio of water addition (350% - 250%)

Particle 512(? of 0.5 mm - 2.5 mm
raw material

Addition of protease 0.005%

Raw material

0.5~2.5mmSieve [Method223

Ratio of water

addition(230~330%)
) 160 pL of a-amylase,
Gelatinization 160 pL of B-glucosidase

& Liquefaction

[ 16 pL of Protease Method of2.2.4

) 1.92g of Solid-glicoamylase,
Seed culture(70 mI)
Simultaneous !

33°C.96hr| Saccharification
and Fermentation

Method 0f2.2.2

95°C, 2.5 hr|

Fig. 1. Schemaitic diagram of experimental procedure and
condition.
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Table 2. Starch value of rew material (Barley)

Methods Acid hydrolysis | Enzymatic hydrolysis

Starch value (%) 64.8 60.4
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Fig. 2. Final ethanol concentration and ethanol yield in ratio of
water addition(no beta-glucosidase)
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Table 3. Comparison of residual sugar(RDS-Residual direct
sugar, RTS-Residual Total sugar)

Ratio of water
addition (%)

RDS (%) 0.08 | 0.08 | 0.09 | 1.48 | 1.63 | 1.89
RTS (%) 025 | 026 | 0.28 | 1.91 | 2.04 | 2.41

330% | 310% | 290% | 270% | 250% | 230%
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Table 4. Results of ethanol concentration, organic acid con-
centration and yield

No protease Protease
Ethanol (v/v%) 10.52 10.79
Yield (L/ton) 375.15 385.04
Lactic acid (g/L) 3.52 1.48
Acetic acid (g/L) 0.95 0.35
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