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Applied Study on Cellulase Production from Pretreated
Wheat Straw by Trichoderma reesei
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Abstract: With the aim to improve cellulase production by Trichoderma reesei while trying to reduce its
costs, the orthogonal experiments including the pretreatment of wheat straw as substrate instead of micro-
crystalline cellulose by Phanerochaete chrysosporium and dilute acid were conducted. The result of a volu-
metric enzyme activity of filter paper activity (FPA, 6.11IUmL™"), carboxymethyl cellulase activity (CMCase,
29.111UmL™") and cellobiase activity (CBA,16.11 IU-mL™) in the cellulase production under the optimum
condition at initial pH5.0 and 30°C for 48hours with pretreated wheat straw: bran =3:2(w:w) by Trichoderma
reesei showed a highly significant increase of FPA (30.78% ), CMCase (26.82%) and CBA(37.11%) com-

pared to previous cellulase production.

Keywords: cellulase production; pretreated wheat straw; Trichoderma reesei; filter paper activity(FPA); car-
carboxymethyl cellulase activity (CMCase), cellobiase activity(CBA)
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FA: HEKAK%E (Trichoderma reesei) , /&R
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MgSO,7H,0 0.3, 100°C K # 40min J51# ] .
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=1:5 8 2:3, 100°C K1 30min J5 i H
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MgSO47H,0 0.3, Tween80 0.2, Avicel: k) (W/W)
=2:3, 100°C KB 30min J&5 1
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Table 1. Design of factors and levels of orthogonal experiment for
cellulase production
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PG AT SR 2K RHR A R, Bk 1
W5 S mL AR PR FRET 25 mL W 78
28°C180 rmin” &K L1GFE 5-7d , ARG FHIRE T
(I (SmL BEW /25 mL) % 10% 1 Rh 4l
FIHE 254 PDA BRFREEMHEE (50 mL/250 mL) 1,
£ 120rmin”, 28°C /B HIRIR G % P17 10h, &
TICBEAS U A A AT

AR T R 288K R T B, $k 1
WHIFA SmL AR FRFRET 25mL W5 7E
28°C150 rmin” ZS SRR B FE 2-3d, JH: ODgoo 18
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Table 2. Cellulase production condition of sectional control by
Trichoderma reesei

R2 ERAESBERE RN P RES

[X % Factors SR IEI ) AR ¥ TS A H 230
K A B C D /h T/ C L/min P t/min
N 2k ; — . :
level IARF: AR I inorganic N pH  Temperature 0~12 30 1:0.5(40L/min)
wheat straw: bran .
sources /% /C 4.8~5.2 150
15 0.15% 30 28 12~120 28 1:1(20L/min)

2 2:3 0.20% 5.5 30
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Figure 1. Dynamic curve of content variation of major components
of wheat straw treated by Phanerochaete chrysosporium
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S AT (mg) 5 KRG FPA.

FERIE R (mg) X RRBAEHX 10°
180 (grmol™) X FEKI#AHL (mL) X 60(min)

FPA(ITU-mL™) =

(2) RPRLA g ZEE (CMCase) 7T

230 s, HARWR: fE 25mL ZJE
WE T IA 0.5mL I& B EIE B & 1.0mL H
0.005 mol-L™'. pH4.8 FIAFHERRZE ML HI 1% 2
FE LT 2 3 OB IR AL 2R R b B iR il 7
50°C T % 30min. Y H IRGE i DNS % 3 mL ,100
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T 52 W {3k 15 CMCase.
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180 (grmol™) X K44 (mL) X 30(min)
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SECER , BRIIR: 78 25 mL ZIEE R
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Ji, KRES R 19.40%FKE] 11.31%, b T
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AR G A
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Figure 2. Histogram of major components content of wheat straw
treated by Phanerochaete chrysosporium and dilute acid
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Figure 3. Calibration curve of glucose for enzymatic activity

3. RFEEESMNERMEEEH L

7

% Scientific
% Research

»
%

9

o

3.2 ATEsES AR ETErR A M 2%

SEIGAT B R A BRI e & 3, 1 Excel # A
SN BN AR ME RN y=1.1797x-0.0821 (y 4
OD 18, x AMZATHHER) , R?=0.9993 1] OD fE Al
AR RO RLE, MIETREA R, wTUHT
R Y R T

33 FUEEREE T EX L E RIS

YR IEACSEIR G RIR 3, SREED
BT R 220 BT I s B, Al e A A r= 4 o TR
30°C. pHS5.5. /NEFT: ZkEZ=2:3. Joll N & 0.2%.
KRBT FPA. CMCase. CBA %5 3 Ry 5w 70 5l
4229 TU'-mL", 21.303 IU-mL", 10.131 IU-mL",

Table 3. Result of orthogonal experiment for cellulase production by Trichoderma reesei

%3 BERASHE AL RMETIRER

A B c b FPA CMCase CBA
/TU-mL-1 /TU-mL-1 /TU'mL-1
1 1 1 1 1 2.046 10.373 8.361
2 1 1 1 2 3.633 9.320 9.319
3 1 2 2 1 3.344 5.148 8.500
4 1 2 2 2 3.304 12.669 10.131
5 2 1 2 1 3.002 10.750 9.254
6 2 1 2 2 4.229 16.568 9.174
7 2 2 1 1 3.138 11.184 8.915
8 2 2 1 2 3.238 21.303 8.486
K1 3.082 3.227 3.014 2.882
K2 3.402 3.256 3.470 3.601
R 0.310 0.029 0.456 0.719
FPA F 0.495 0.005 1.005 2.495
influence factor D>C>A>B
optimum condition D2 C2 A2 B2
Significant [*]
K1 9.378 11.753 13.045 9.364
K2 14.951 12.576 11.284 14.965
R 5.573 0.823 1.761 5.601
CMCase F 1.877 0.041 0.187 1.895
influence factor D>A>C>B
optimum condition D2 A2 Cl B2
Significant [*] [*]
K1 9.078 9.027 8.770 8.757
K2 8.957 9.008 9.265 9.278
R 0.121 0.019 0.495 0.521
CBA F 0.109 0.004 1.847 2.040
influence factor D>C>A>B
optimum condition D2 C2 Al BI
Significant - - [*] [*]

K1: FZEACE 1 SR P K2: RIZEKTE 2 1S5 F 3918 R 80ANH 32 2 /KP4 2 F=SD1/SD2; Significant: 35 ¥EHIBibRHE, 2 F>Foo(1.4),
PRIRZRTE a =0.01 KF 1 B35 GaEifE B ™ 2 Foo(1,4)> F>Foos(1,4), BRRIZRAE a =0.05 K-F 183 (B3 idh*: 2 Foos(1,4)> F>Foo(1,4),
PREZAE a=0.10 KTV LB R Wl (9 5 2 Foi0(1.4)> FFoas(1.4), FREIZRTE « =025 /K LR (RN W4 [*];2 F<Foas(1.4),
WINEAREE, iCH- o Foo(1,4)=21.20, Foos(1,4)=7.71, Fo19(1,4)=4.54, Fy,5(1,4)=1.8.
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Figure 4. Dynamic curve of analysis result of CMCase, CBA and
PFA in the cellulase production on pilot scale
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