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AL shella] vipd g AakE]E 78 AEolth. AR TS o835t HA| vio|emAe] AAEE ti7|eh
60 °C9] 2ol 23fst 27dollA] FelE QT 2 ATl AR vlolemAd] GAEs) 2318 Folrgitt,
O] 79 o] M2 HAA ulo] QujAg} vlwate] Getatto] ThE AR F 510 F YERITE SAA(Soaking
in Aqueous Ammonia) Ax]2] W& 2] Foh= 40~484]7F Alo]ol] FE7F LIl 50 °Collx] 52 SFFA HAES et
Wk, ZE34 182 aiAR0] 22t 65 FPUMmIT 32 CbUmIY W) =9kt) 714 5571 5%wiv)d o] A8e-2
TR ERE @5} $o)| 83.8%% LFERITE SAA WA WA EAIsbE (SSF; Simultaneous Saccharification and

Fermentation) A& of|X= 40 °CollA] =2 olehE ATES BTE 1w|o] 582 48417 olA] 33.05%% YEFSITE.
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Abstract — Rice straw is the main grain straw and is produced in large quantities every year in Korea. Pretreatment of
lignocellulosic biomass using soaking process was carried out mild conditions at atmospheric pressure and temperature
of 60 °C. We found enzymatic hydrolysis condition of pretreated biomass. In case of a rice straw, compared with pre-
vious lignocellulosic biomass, we found that hydrolysis time was a shorter than others. Hydrolysis of SAA-treated rice
straw has shown conversion rate was higher at 50 °C. Hydrolysis was ended between 40~48 hour. Glucose conversion
rate was higher when enzyme loading is 65 FPU/ml and 32 CbU/ml. When substrate concentration was 5%(w/v), it was
that conversion rate was 83.8% after hydrolysis for 72 hr. In simultaneous saccharification and fermentation(SSF)
experiment about SAA-treated rice straw, ethanol productive yield was highest from 40 °C. The yield of that time was
33.05% from 48 hour.
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2-1. &2

AT E F271ARE 50~100 mesh®] 7|2 249 WA
AHESISITE. o] 7142 38.4%2] 25FXH(Glucan), 17.9%2] A=t
(Xylan) 12|31 12.4%2] S&1=2] 1 (Klason lignin) S & -d =] o]
Stk AL 3 oA 7]EA74(KIER; Korea Institute of Energy
Research)Z & 33 gIth Addefx= 7|42 v|ur o2 dupd
ER2 QA5 AN o] 23S A 1wk = 2] X (Sigma-Aldrich
Co)ZHH 8ISt} 493Hs 215107 Celluclast 1.5L(Cellulase,
Novo Co., Denmark)¥} Novozyme-188(B-glucosidase, Novo Co.,
Denmark)E ARSI 0] 45 sl olUX] 7] A4 (KIER;
Korea Institute of Energy Research)Z-E] &4 T}.
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B 16%(viv) GRYokrol 23t 3257 (SAA; Soaking in
Aqueous Ammonia)© = AX 23t AL 718} §lE 1:10
o] ulER &850 24117 F<t gk ell A wksAFTE 1)
O] HIE 5= 60 °CE ATk AA 27 vt Sl A5t &
2 AF Fell 45°C) 2PN AxR i S AAsITH
[12,13,15].

2-3. EACkSt

Ax g B geh= gk oM 18It dehe A
AHald 714S SR~ Yal sodium citrate buffer solution
(0.5M, pH 4.8)2} &35k $of] 180 rpme] A&k wjek7]oA A3hst
Art. @3l =4S £57} 30~50 °C, 718 FE7F 3~15 Y%(wiv)elSl
. &4+ Celluclast 1.5 L(10~65 FPU/ml)¥} Novozyme-188(1~32
CbU/mlyS ARE3ISI
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A2 At 7 st 12 an kg of o] 2412 HPLC(Waters,
USA)E ARESIATE A2 ol ARE% Column Biorad*}2] Aminex
HPX-87P column®]3L Fa}el gl whg o] 7498 210 3|AL #|E<]
Aminex HPX-87HO 2 3}it}. F &) AFE-¥ Detector= Waters
410 RI detector(Waters, USA)E A3}, 0] 524 5 mM2] H,SO,
E ARSI T 55 0.6 m/minl. 2 >3t ZF column®}
detectord] &%= HPX-87H= 60 °C, HPX-87P% 85 °C Z12]1L RI
detector= 50 °Ce] it}

3. gdu ¥ nE

3-1. BiZIo| XMiZ|

oI Ljolof] 93k AR FA 0 7 B o] AR Y= =3It}
A3} R UoREE 1:102] ISR Fig. 13} o] ulo| Lol Y
3lo] 60 °CollA 24117 B9t WESAIZTE, M3)E] $-2] Bzl 7|
B 52 4= 2 Al Fol 45°09] 2B ARAH . Mg
2 NREL 2415 0 2 A8 AsIlek A g 25 Rzl A4
-2 Fig. 2014 YeRIIct. dAe] Rzl A3k 38l AE
FOoA HudER oA TT Bad AR N3E Ry AER
@29 FAUAZ T QA0 o] Yojulx] gttt Ty gl
o] Aeolls 66%7F ot S Holar Qlth o]RL a4
Gl Jgo] Q1S A o7 o) Tt g R Hslo] 7}
T AEZ @~ AJEE AL £o] glo] RERE F0F Holu

i oolw YE

Korean Chem. Eng. Res., Vol. 49, No. 4, August, 2011



472 ukg .

Aqueous NH;
16 wt.%

Fig. 1. Soaking in Aqueous Ammonia system.
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Fig. 2. Major compositions of untreated and SAA-treated rice straws.
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SFIA A3ES vlo]enxe] 7| see] wlbA] wiglksit),
7V AN AAE dotry] Hste] datdER e
2E VAR 3 AEES JEeII). getlER 9 AE A RS AT
ol 3 sodium citrate buffer solution(0.5 M, pH 4.8)°1 3~15%(w/v)2]
TR A4 SI9th B4t cellulaseE 65 FPU/mIE 3178
Al7]13L B-glucosidaseE 1~32 CbU/mIS] F%=E AT T3t
50 °CollA] 72413F ERE 0" wik1elA 180 rpm?] HiE X
adrt.
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Fig. 3. Effect of enzyme loading on the enzymatic hydrolysis of o-
cellulose at 72 hr. Substrate concentration 3~15%(w/v), pH
4.8, temperature 50 °C (a) 65FPU/ml + 32CbU/ml (b) 65FPU/ml
+ 10CbU/ml (¢) 65FPU/ml + 1CbU/ml.
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Fig. 4. Effect of enzyme loading on the enzymatic hydrolysis of a-
cellulose at substrate concentration 5% (w/v). pH 4.8, tem-
perature 50 °C.
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Fig. 5. Effect of temperature on the enzymatic hydrolysis of SAA-
treated rice straw. Substrate concentration 5% (w/v), pH 4.8,
enzyme loading 65 FPU/ml of glucan and 32CBU/ml of glucan.
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Fig. 6. Effect of enzyme loading on the enzymatic hydrolysis of SAA-
treated rice straw. Substrate concentration 5% (w/v), pH
4.8, temperature 50 °C.
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Fig. 7. Effect of temperature on the Simultaneous Saccharification
and Fermentation of SAA-treated rice straw. Temperature
30 °C, pH 4.8, Substrate concentration 5% (w/v).
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Fig. 8. Effect of temperature on the Simultaneous Saccharification
and Fermentation of SAA-treated rice straw. Temperature
40 °C, pH 4.8, Substrate concentration 5% (w/v).
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Fig. 9. Effect of temperature on the Simultaneous Saccharification and
Fermentation of SAA-treated rice straw. Temperature 50 °C,
pH 4.8, Substrate concentration 5% (w/v).
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