{Maize straw 2 ¥ #% ) — (Alkali pretreatment) — {Batch/Fed batch EH)

Chen, M., M., J. Zhao, L. Xia. 2008. Enzymatic hydrolysis of maize straw polysaccharides
for the production of reducing sugars. Carbohydrate Polymers 71: 411-415.
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A% A B TE R Sk ARJEE 0 A {SE T P50 (Batch) &4kl 5% (Fed-batch) - 2 T. reesei
ZU-02 # %z cellulase #7 ¢ Aspergillus niger ZU-07 # %l 2 cellobiase i& 7% % k2 » A QR pE > ¥ 4F 4%
FEEERAE C ATER - &8 B (surfactant) HEFE kRl B -

(# ¥ & 44 Lignocellulosic material and characterization )

-3 R D VA8 20-mesh dF e o ook A FirAbZ R L SBRER T 2 4°C TREEA PR E
? oo 3k 4% 2 % 5 cellulose 38.7% ~ hemicellulose 21.7% ~ lignin 19.3% ~ others 20.3% -

(% ¥ &2 Pretreatment)

FI* b w0 T2 A B o 2 2%2. NaOH > #t 80 °C T g 1 ho w0 e {6 2 B e w0 adZ 47 14 B i&?kiﬁ‘;‘;ti
P 3t 50°C T g o 3 A I (2 w24 A L cellulose 64.1% ~ hemicellulose 24.6% - lignin 8.6% ~
others 2.7% -

(et vaprd

i * 2_ft% & 354 Trichoderma reesier ZU-02 # & z_ 4% -k f2f# cellulase 22 ¢ Aspergillus miger ZU-07 24 &
24 gFpEp= cellobiase -
Cellulase %345 Xia 2 = 2 » 1 * 33 fAdhAL & (7 5 Trichoderma reesei ZU-02 2. A 7 > H F LRSS 3 2
# - % seed culture #84 > % #-Trichoderma reesei ZU-024¢ 3 d 4L & 3 #5482 » seed medium > &% ¥ i ~

30°C T & 48 | PF o FEMAE T %A 0 # 10%2 seed culture 4& ~ solid medium > fiE & Bp o 3 28-
30°C T % 7 % - Solid medium z_ == & 4% : corncob 66% ~ wheat bran 30% ~ (NH,4),SO,; 2% ~ Urea 0.5% -~



KH,PO, 0.5% ~ MgSQO, + 7H,0 0.5% ~ CaCl, 0.45% ~ CoCl, 0.05% - Cellulase z_ Filter paper activity (FPU) %
146 1U/g of dry koji ~ cellobiase activity (CBU) % 12 IU g of dry Kkoji - Cellobiase #4345 Shen 2. = ;% » &
seed culture $8 4 » %4 A, niger ZU-07 46 + & %% 48 ~ seed medium > 7§ ¥ i 12 ~30°C T3 & 48] BF o
RS> N304 > 4 5%z seed culture £ » solid medium > A 48355 > > 30°C T4 7 % o Solid
medium z_ %= = ¢ 3% : corncob 55% - wheat bran 44% - KH,PO, 0.5% -~ MgSO, » 7H,O 0.5% -~ CoCl, 0.1% -
Cellobiase 2. Cellobiase activity (CBU) % 376 CBU/g of dry koji - Filter paper activity (FPU) & % 0 -

{#-=t i% % -k f# Batch enzymatic hydrolysis)
FNpEE kRGBT EH 5 250 mL 2462555 (Erlenmeyer flask) @ %53 100 mL 2. % &2 4 22 0.05 M 2_ &

HRE®Es R &S - HE 72 £ 2 cellulase ¥ cellobiase > & * i # ;¢ 2 7 ® (Orbital shaker) »t pH & 3
48~ & 5 50C~ B4 5 150rpm £ 52T » BiT-KfEF o F THBREFELS T -

(4R kL=t 3\ B¥ % -k #2 Fed-batch enzymatic hydrolysis)
BRSNS KRG AT AL 2 L2 F BER 2 pH 5 48 E R L 50°C % 1 T (7 o iRERASLIE
B A FIER S 809/~ % #E 5 20 FPU/g substrate ¥2 10 CBU/g substrate (2:1) - & #p fF > % 6~
12 ppEad it r i@ B8 AT EAEES D 110 g/L > T fte » 3 g dL i pF > PEEE/TH— T_E 2
cellulase » = 3+ =t 4c » £ 5 10 FPU/g fed substrate - %, K fZpFfF 5 72 /] P& -

{Analysis)
Cellulase 7& 4] = 4% * IUPAC 425 : 1x6 cm 2. Whatman no. 1 filter paper ~ 1 mL 2 0.05 M & 5/ @ & =
g 0.5 mL 2 AR B R 2 50°C T & 30 min Rl B RpEER o 5235 FPU - ) (Cellobiase
aiplz clmL 22 15 mM BaEREER -1 mL Nyfﬁ? fspEZ %% > > 50 °C T & & 30 min - pl 2B R
pEk B > 5138 CBU - ) (Xylanase & gl 2_1% 1944 Bailey 2. = i -
Ak 7§20 %22 5 HNO; - ethanol method » + 5% 2 & 2 Rl = = % 5 72% H,SO, method » * & 2%
% 8 2 P25 & 5 two-brominating method - 3B R pEik B Bl 2 %3 % DNS 3 & o
Glucose -~ xylose ~ cellobiose ~ arabinose - ethanol £ glycerol z_ | 2 * HPLC -

B % -k f2z. A 3-8 o ;% Hydrolysis yield (%) = reducing sugarx0.9x100/polysaccharide in substrate.
{Result- Enzymatic hydrolysis by cellulase from T. reesei ZU-02)

Bl 1:AFkRS80 g/L T s i % FE 5 20 FPU/g substrate 2 cellulase - ** pH 4.8 ¥2 50 °C * -k % 60
PEp R o -k f2;% P17 2. Cellobiose ~ Glucose ~ Xylose ~ Arabinose ~ B RpEk B 22-K 35 - %% 8T > BRpE
R B KfRA K AokfR 48 ] pRiS A uiE 52.0 g/l 22 65.9% > T AEw defo o KRR Y TR MBS PR D
¥ > &1 Trichoderma reesier ZU-02 cellulase * & 7 7 F A pEfs (Xylanase) » & 7F & kj# s 59 £ 7 4 B
A pEps -

BokfRipe A B2 RARER > &7 & T. reesei ZU-02 cellulase # 2z cellobiase 7= 4 # £ - & & 20 FPU/g

substrate 2_-k f% % 5v@ ¥ § 1.64 CBU/g substrate 2. cellobiase - * #% 2. & ‘@ gpE ¢ v £ #r4] cellulase 2 &1+
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{Result- Effects of cellobiase activity on enzymatic hydrolysis)

PR AR AR AT ER2Z 41T > 3 cellobiase 4v » k2 & ko 55 it cellobiase A4 o @ * AIE S
20 FPU/g substrate 2_ cellulase & - B R pEik & &2 -k 24 550 cellobiase activity 3 4v @ 3 4c - 4 cellobiase
activity i 11 CBU/g substrate » £ e cellobiase + j& B4tk 2 & F 2 3 4r o )

B25AFERB800gL ™  i&* &#E 5 20 FPU/g substrate &2 10 CBU/g substrate 2. cellulase £2 cellobiase » **
kfE 48 | EEH R > -k 2% R 8 2 cellobiose ~ glucose ~ xylose ~ arabinose ~ & & ﬁ%ﬂ%&—%ﬁ? KFES o Bk BT
» 4v » 2_ cellobiase #% % cellobiase activity 2. % #c » & F-k 24P ¥ 2_ cellobiose Jk & — & &4F ffp -k o d
R FTE SIS RE R ERRFLERBERE AT > BokfR 48 ) PFFL 0 KR
A5 5 8l2%  RARpEER S 6410/ -

 Effects of cellulose dosage)

riAAEER 80 g/L ~pH 4.8 2250 °C it T > 1t 7 fe cellulase H|E T 2k fEA S o 4oB 3o F xR HE
¥ % 7 FPU/g substrate p% > je i pFrf d — dxvr @2 3~4 | PF > K 3 12 | FF > B 7 FPU/g substrate §_# &_
e HU BT > RfRAFF ® 12 | PP B 4c o RESERT ko B2 A E 5 20 FPU/g substrate
£ 10 CBU/g substrate - £ 3 4cp2 F #E ~ R4/ 3 Kf2A S

{ Effects of substrate concentration)

hps H R 5 20 FPU/g substrate & » B A Tk R SRR KR B - *%&;'-r » 7 Tk A 1 30~80 g/L
Bp o kfEAFELRER o AFIRR30 QLY - ¥ 48 PF2okfRA S G 843% B AFIRR 80 glL F -
EER TR =R - ﬁs%ﬁ%&i Flia Ay Fredl e SR L A H 2 F S KA FF @ %%
Mo EBLATRREINMRELKBI -

{Result - Effects of surfactant on enzymatic hydrolysis)

Non-ionic surfactant Tween-80 was evaluated for its ability to improve the enzymatic hydrolysis of pretreated straw
samples. (Zt-3t+ i & 75 2% Tween-80 § 4t % 4 2 fi¥ % -k f# - ) Hydrolysis was performed at 80 g/L
substrate concentration using enzyme dosage of 20 FPU/g substrate for 48 h. As results shown in Fig. 5, the addition
of surfactant Tween-80 improved the enzymatic hydrolysis effectively. (RS T aAkr 809/l piaE
20 FPU/g substrate = » F Sv 3 fe kB 2. Tween-80 ¥4 k2% 2. 8248 - ) Adding 5 g/L Tween-80 increased the
hydrolysis yield from 81.2% to 87.3%, i.e. an increase of 7.5%. (;‘71: *e S5 QL F o kRS d BL2%H 4 1 87.3%
- ) Eriksson, Borjesson, and Tjerneld (2002) have reported that the improved conversion of lignocellulose with the
addition of non-ionic surfactant can be explained by the reduction of the unproductive enzyme adsorption to the
lignin part of the substrate. The possible mechanism is that the hydrophobic interaction of surfactant with lignin
occurs on the lignocellulose surface, which releases the non-specifically bound enzyme (Eriksson et al., 2002). (;‘,9]:
SeZbdp T oG BT U Ao S 2 R T AR g A 0 i unproductive enzyme Wt B 2 T2
AEE BT a2 BAIE AR EERE AT R e kAR 2 25 8% ¥ 2§ ) non-specifically bound enzyme
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{Result - Feed-batch enzymatic hydrolysis)
FiHA  RAATHEE2Ac Btz B @i c EAC A 40 glbo @A
fermentation broth p 2. ¥ EEpEpEE & P& JF 4238 80 g/L - & ok fRiEaay WrRE ERZ BRPE > BT & ¥
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