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Optimization of medium components for xylanase production by
Trichoderma reesei using response surface methodology
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(Research Institute for New Energy, Three Gorges University, Yichang 443002 , China)

Abstract: The fermentation medium components for xylanase production by Trichoderma reesei was optimized by
response surface methodology (RSM).Firstly, three of the most significant influence factors were screened by the
method of Plackett-Burman design as lactose, corn syrup and KH,PO,.The path of steepest ascent was applied to
approach the optimal region of the three significant factors. Lastly, the optimal concentration and correlations
among three factors were identified by RSM.The optimal fermentation conditions were determined as followed:
lactose 45.13g/L,corn syrup 15.94g/L, (NH,),SO, 3g/L, KH,PO, 2.73g/L, MgSO, -7H,0 0.8g/L, CaCl,0.6g/L,
Tuween-80 1mL/L.Under these conditons, the maximum theoretic activity of xylanase was 855.01U/mL.After five
parallel verifications, the maximum theoretic value was consistent with mean value of verification test and the
xylanase production was increased by 24.1% compare to that before optimization.
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W& (g L") 1 1
A FLAE 15 45
B FoK¥K 12 22
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Table 4 Regression analysis of Plackett—Burman design

BRI AHE il Z28 5 7 F1H p fH (prob > F)
il 7 134602.4 19228.92 9.075047 0.0079
A 1 89.51339 96151.75 96151.75 4537861 0.0005
B 1 —33.5464 13504.3 13504.3 6.373324 0.0450
C 1 —6.40936 492.959 492.959 0.232651 0.6467
D 1 29.48306 10431.01 10431.01 4.922894 0.0683
E 1 8.827989 935.2006 935.2006 0.441366 0.5312
F 1 29.38632 10362.67 10362.67 4.890639 0.0690
G 1 - 15.068 2724.552 2724.552 1.285847 0.3001
He 45 12055.56 3013.891 9.16484 0.1008

R* =0.9137

2 HRS5HR
2.1 Plackett-Burman SE3&i& T4 R 45
Plackett— Burman SZ46 45 98 WLER 3, Inl 9 4041 4%
WLk 4,
2$2  Box—Behnken %148 [H £ 5K F

Table 2 Factors and levels of Box—Behnken design

H&R K-
(g/L) -1 0 +1
A B 30 40 50
B E K 13 15 17
D KH, PO, 2 3 4

B R =0.9137, BT 91.37% 14854k v itk
R R . AR p B (prob > F) =0.0079 <0.05, 3%
BRI 25, AT AE 0.05 /K EAUE B da. SRUT p
{EH (prob >F) =0.1008 > 0.1, 3 B J¢ LA g 35
RIPA T RUME . &R REW p EATFH H, X
7 B 25 R 3 DRI R AR A > B > D, RIFL
B > EKRIK > KH, PO, o JE L2528 XFix 3 R AE
T

23 Plackett— Burman %11 & 45
Table 3 Design and result of Plackett—Burman

$E¥S A B C D E F G [§E(U/mL)
1 1 -1 1 1 1 -1 -1 644.029
2 1 -1 -1 -1 1 -1 1 537.513
3 -1 -1 -1 1 -1 1 450.732
4 00 0 0 0 0 0 682.428
5 -1 -1 1 -1 1 1 -1 491.075
6 1 1 1 -1 -1 -1 1 478.305
7 1 1 -1 1 1 1 -1 646.351
8 -1 1 -1 1 1 -1 1 444.928
9 1 -1 1 1 -1 1 1 709.042
0o -1 1 1 1 -1-1-1 350.021
1 -1 -1 -1 -1 -1 -1 -1 437.091
2 0 0 0 0 0 0 0 682.050
3 -1 1 1 -1 1 1 1 357.276
4 1 1 -1-1-11 -1 590.045
5 0 0 0 0 0 0 0 650.831

22 mREEMEE LK
MR 4 A B D 3 PG R BN IE 7K

N, AR I R a8/, FLAE AN KH, PO, 2 IERLN , WK
URHE R 5 B AR IR A0 RN, AR U U /) 5 FLAth AR g 25
PER ZARHE R 4 gl R 200 IE U PB i
i KRB B e /ML, (NH, ) ,S0, 3g/L, MgSO, - 7H,0
0.8¢/L,JG/K CaCl, 0.6g/L, i —-80 1mL/L, & 52
BREEIR LS,

K5 ERBECH RS

Table 5 Result of steepest ascent experiment

LR A B D Al 15 (U/mL)
1 30 17 2 702.652
2 40 15 3 756.213
3 50 13 4 745.264
4 60 11 5 693.183
5 70 9 6 691.703

IR SRW, B FLBE A KH, PO, ¥R B2 & Wi O,
BRI R B T U ), N S B S A S )N i AR
fbo HFLHE N 40g/L, EKIK N 15¢/L, KH,PO, N
3g/L I, BEE IS B fe Ko R DL S22 & PRI R K
V- S B BT S e . T S
2.3 Box-Behnken igit &R 5447

Box—Behnken #5145 LR 6 . FR 7,

2$6 Box—Behnken %11 M 45 R
Table 6 Design and result of Box—Behnken

LS A B D ity (U/mL)
1 1 -1 0 694.366
2 0 0 0 846.092
3 1 0 1 753.254
4 0 0 0 845.059
5 0 -1 -1 718.632
6 0 -1 1 688.744
7 -1 0 739.050
8 -1 1 0 685.489
9 1 0 -1 807.998
10 -1 -1 0 751.478
11 -1 0 -1 695.550
12 0 0 0 831.956
13 0 1 772.193
14 0 1 -1 804.152
15 1 1 0 811.254
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Table 7  Regression analysis of Box—Behnken design

A SR Ehi)E I ¥s FIE p {E.(prob > F)
LY 9 45468.59 5052.066 9.688152 0.0111
A 1 4768.002 4768.002 9.143414 0.0293
B 1 6042.632 6042.632 11.58772 0.0192
D 1 667.7939 667.7939 1.280603 0.3091
AB 1 8360.947 8360.947 16.03347 0.0103
AD 1 2412.985 2412.985 4.627289 0.0841
BD 1 1.072691 1.072691 0.002057 0.9656
A? 1 9670.785 9670.785 18.54529 0.0077
B? 1 10851.07 10851.07 20.80867 0.006
D? 1 6174.94 6174.94 11.84144 0.0184
Bk 2 10 5 2607.342 521.4685
He 1) 35 3 2483.148 827.7161 13.3294 0.0706
uliiR 2 124.1941 62.09703
B 14 48075.93
R* =0.9458
%A TEAR Y R AR = 09458, WL T W T R

A 5.42% 7SS ASHE AR 75 f B¢ s A5 80 p (A ( prob

>F) =0.0111 3% 0ACAY 2 i 25 0, RFITH p {H A
0.0706 =& BH IS I i 35, LAV A R I E . A
(FLBE) ,B( TR X B i 52 i 2.3, D (KH, PO,)
W2 s AB YRS H R0 35, AD, BD {38 5 52 M AR g
E5AT B, D’ KRGS AR Y 2 R 2E AR A
E(E D) PR sreER—ELk B 22 S5 A EE(F
2) H A S A AT JE R A T IR 2E IR IERS .
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B K% 855.01U/mL(1E 3) . AR _LiR$L& I IH 7
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Table 8 Verification experiment

LET 1 2 3 4 5 FIME PrifE2E
315 (U/mL) 847.13 850.76 853.55 839.93 844.19 847.112 5.358994
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