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Optimization of Cellulase Production Conditions of Neurospora
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Abstract ; Response surface analysis method and central composite design was used to optimize the cellulase

fermentation of Neurospora crassa. The activity of cellulase and protein concentration were used as the

responses. A Design-Expert was adopted in which three factors and included three factors and twenty levels

were included. A regression model was established. The optimal conditions were temperature 22. 5°C, pH

6. 25, rotational speed 200 r/min,under which CMCase,FPase,and protain concentration were 1. 23 g/L,

1.55 g/L,and 162. 349 mg/L, respectively, indicating that the cellulase production of Neurospora crassa

was improved.
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(CCDY BRI, oty i 45 ) o i T 43 A7
T RPRUBE Dk A B 7 £F 4 2 B R R AT Ak T
it % 42 155 2. 08 A% 5 [ BF W) 7 T 43 BT 4 FH A s
ARBEEFRILAAL DL R R A0,
AR R 50 SR FHOREL S ok 760 0 B8 A U TR FGSC2498 1 Ry i
FEXT Gl 0 AR R T (CCD) P AR it 5 v
2 R 5 42 i 4 e RIS 0

1 M#E T *

1.1

1.1.1 WA HEE KB E (Neurospora crassa ) B
H: Bk FGSC2489 W H FGSC,

L12 &K WHMAHFFRIE) 2% Vogel's
salts.20 g BEHE.12 g BT, FAR pH.

PRSI (1) 1298 Vogel's salts, 20 g i £F
4t K (Avicel) , H 4k pH.

Vogel's salts (L): 3. 76 g CaCl,, 126. 72 ¢
CsHs;Na;0;,250 ¢ KH,PO,,100 g NH,NO;,10 g
MgSO, » 7H,0,5 mL trace elements,2. 5 mL 0. 1
g/ LAY R .

Trace elements(L) :50 g C,H;O; « H,0,0.5 g
Na,MoO, « 2H,0,50 g ZnSO, « 7H,0, 10 g Fe
(NH,) (SO), » 6H,2.5 g CuSO, « 5H,0.0.5 ¢
MnSO, *« H,0,0.5 g H;BO,,

1.1.3 M EL5i#& % TECAN infinite M200 PRO
BEFRAL , FiERE o8 NRY-2112 K, MAPADA UV-
1800 %8 4h 43 9t )% ¥ i, BIO-RAD T100 Thermal
Cycler,

1.2 A&

2.1 MAEMRIEHZER & REA KBRS
T+ B 22 4 A B B (R FH BE MR- Vogel's 15 77 3 15 7 Hl
e DK 78 A TR 22 ) £ 4 R 5 5 B B CF) - Avicel-
Vogel's i 77 B L AR . AR TR EAHER
M AR . BRI EIE .

1 250 mL #EFE S A 50 mL FERE-Vogel's i
PR 5 58 L 102 AGE Y AR Y 16 B 18 Bl 4
W ODygo, =0. 04, F 30°C 200 r/min, B EEE 3 24
ho K T 2238 38 )5 - #2 A 50 mL/250 mL Avicel-Vo-
gel's 55 37 2 e 7 1l
2.2 HgF@pEhaiaRANET BEAMN
e B 7€ (Bradford 3050 &35 : B 10 p L 3500
A 96 bR AR B AL P, B A 100 L. Coomassie
Brilliant Blue dye, & T Tecan Bt IR 51 )5, ¥ 11
JZ W 5 min,s £ 595 nm I K 4 & H OD {H, L)
BSA by i il 2 48 55 i 2 1 Bk

FP 3G (K« 72 96 fL AR G AL b m A 90 L

0.1 pmol « L™ ZRENZE vh il (pH 5. 00, J5 M A 90
pL EVEW G M 13K B AN 5 mm Y848
A TR 50°C R 16 h, B 50 pl [k R
WA o5 — 96 s fL A FL B L AL i, B A 100
pLDNS JZ B ¥ » 76 PCR X 100°C )2 )i 5 min, HX 36
pl 3R N F B bR B, A 160 L 0.1 pmol -«
L' Z BN b (pH 5. 0)  JHEEFRALAE 540 nm I
K 5 5 OD {8, 38 28 40 JrOf A o i 4201 53 3040 i
WV 2 T

CMC [ 36 (4 & 0 - #E 96 FL AR B AL o A 50
pL 27 CMC SR E A 50 L FVE Wz, T
JKVEE H 50°C )2 W 30 min, ) bR KR WA
100 pL DNS ¥ - 7E PCR AL 100°C JZJif 5 min, }t
36 pL b3 2 NI B B R L b B
A 160 L 0.1 pmol « L' ZBREAZE thil (pH 5. 0,
FH B FRAAE 540 nm P H OD {38 o i J5HE
o o T B 3 T v R R O

2 HREAN

2.1 MEESHERREITESER
FI A Design Expert 8. 0 # 4 CCD i 56 i
TE AR p H B 5 A 2% I R AT Bt il g Bt
FHFEAKFIME 1 .
1 HLEAGRITEERKTE

Table 1 Range of different factors investigated with CCD design

R
i A 17.59 17.5 20 22.5 24.2
pH B 5.57 5.75 6.0  6.25 6.42
T C 165.9 200 250 300 334

HMIH Design Expert 8. 0 A3 47 i S 1 12 56
Bt X g K 2R AT R AR BT 4 0 DL DE AR g
(FPase) i 4 . 32 H 3L 2F 4 & i 1 (CMCase) i 14 LA
KB H M E (protein concentration) iy M) i {H , DA 5
JE pH A L HUOy A8 & L it T 20 Yol LA Ak
B A5 15 B IR IR S5 R AN 2R 2 Fra , I X8 ) T
ittt I PR AT LG

i Design Expert 8.0 FfFxf 3 2 £dfs 17
rAT. 3R 3 Ny o A R . DL F R R O )
B 63 2 s ik AT 2 0 Wk BB R4 , 257 [B1H A
A, mEHTT R

Y = 145. 55 + 9. 05A + 2. 60B — 3. 03C +
1.54AB—5. 01AC+0. 65BC+ 1. 556AA — 2. 25BB
—0.39CC (D)

LA A0 0 P A i 7 A g 1 5 5 AR S

Y=0.80+0.19A+0. 111 43B—0. 175 87C+
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0.026 288AB—0. 104AC+0. 024 20BC—0.054 612AA

Y=1.46+0.12A—6.520E—003B—0. 070C—

—0.117BB—0. 024 39CC (2) 9.986E—003AB—0. 14AC+0. 048BC—0. 16AA—
PUAR W BE £ 4 R AR I BB TG MEAH N 7 2 0. 11BB+7.635E—003CC (3)
H
R 2 AEIH LS X 06 R (E Y R0
Table 2 Effect of different independent variables on response values
run Space type Factorl: Tem Factor2.pH /(I;‘ziczirj : 1y /((r:nl\gga;e:l ) /<§I§t‘e?: h /(rfl‘:zislej )
1 Center 20 6 250 0.927 552 147. 111 1.438 18
2 Axial 15.795 5 6 250 0.300 78 134. 54 1. 111 47
3 Axial 20 6 334.09 0.473 275 140. 841 1.251 54
4 Center 20 6 250 0. 869 942 145. 968 1.447 5
5 Factorial 22.5 5.75 300 0.358 852 138.437 1.240 73
6 Center 20 6 250 0.627 978 145. 151 1.338 98
7 Factorial 17.5 5.75 300 0.195 163 136. 802 1. 005 67
8 Factorial 22.5 5.75 200 0.953 327 158. 175 1.661 99
9 Factorial 22.5 6.25 200 1.237 5 162. 349 1.552 04
10 Factorial 17.5 6.25 200 0.549 009 134.167 0.803 296
11 Factorial 17.5 5.75 200 0.480 951 132.183 0. 880 879
12 Axial 24.204 5 6 250 0.971 324 167. 817 0.915 11
13 Axial 20 5.579 55 250 0.273 362 135.079 1. 167 08
14 Factorial 22.5 6. 25 300 0.628 877 149. 19 1.315 98
15 Axial 20 6.420 45 250 0. 644 254 145,77 1.107 9
16 Axial 20 6 165.91 0.969 783 150. 556 1.698 53
17 Center 20 6 250 0.931 814 149.611 1.625 36
18 Center 20 6 250 0.696 319 143. 46 1.369 92
19 Factorial 17.5 6.25 300 0.470 99 137.437 1.128 44
20 Center 20 6 250 0.745 61 141.571 1.487 88
x3 ERAFEFESH
Table 3 Analysis of variances for the developed regression equation
Source Sun of Squares df Mean Square F Value P-value Prob™>F  Significance level
Model 1.42 9 0.16 16.19 <C0.000 1 Significant
A-Tem 0. 50 1 0. 50 51. 35 <20.000 1
B-pH 0.17 1 0.17 17. 45 0.001 9
C-rpm 0.42 1 0.42 43.48 <0. 000 1
AB 5.529E-003 1 5.529E-003 0.57 0.468 0
AC 0.088 1 0.088 9.06 0.0131
BC 4. 686E-003 1 4. 686E-003 0.48 0.503 2
A2 0.043 1 0. 088 4,42 0.061 7
B2 0. 20 1 0. 20 20. 40 0.001 1
C2 8. 547E-003 1 8. 547E-003 0. 88 0.369 6
Residual 0.097 10 9.716E-003
Lack of Fit 0.015 5 3. 064E-003 0.19 0.955 1 Not
Pure Error 0.082 5 0.016
Cor Total 1.51 19

MR 3 A LIAE S, mIHREAR R F {Hh 16. 19,
P<C0. 001, & W] 1 55 784 3K 30 B & 35 7K S5 2% 0L 30
(Lack of Fit)A P=0. 955 1>0. 05, 1 156 H 2% 420
T2 S O AN Wb 3, A I T R 0L KR B AETE L RE HE T
SN S B O 1] U5 A5 AR 38 A T i, i 3 A AR
PEZREB R =1.42/1. 51=0. 940 39, Ui, W B & K
AR E S R TN A AR 4 ) — Btk Rt it e
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W3 ORI pHOG AR (L A5 A A 2 K
T i J3E -5 % 1 ok R 52 o AN L T
2.2 m Rz TE 53 AT

i1 Design-Expert 8. 0 8453 445 21 (9 0 137 17
Pl o M 7 TR T 7 R4 6 PR 3R AT 35 il 2 % B 3k A5 [
(B0 CMC M FP B 2R e AL e = 2k il i 4]

I 1~ &1 3 AT RS 5 pH X e [0 {4 52 el
ANEU R, JF BoA] LUAR R BE S 22, 5°C L pH
6. 25 . %558 & 200 r/min B} ,CMCase ik 1. 23 mg/L,
FPase 35 1. 55 mg/L, & AW i£162. 349 mg/L, 1]
DA e b 41 v ML K 161 17 7 41 4E R R RE T .
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Fig. 1 Surface and coutour plots of mutual-influence for temperature and pH on the yield of FPase activity
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Fig. 2 Surface and coutour plots of mutual-influence for temperature and pH on the yield of CMCase activity
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Table 4 Results of m()deling test mg * 7! [7] ALLGAIER S, TAYLOR R D,BRUDNAYA Y,et al. Vaccine
BT CMCase protein FPase production in Neurospora crassa[ ] ]. Biologicals,2009,37(3):
128.
JEHR B 3% S 0.915 145. 968 0.970
[8] ZHANG Z.QU Y.ZHANG X,et al. Effects of oxygen limita-
Ml b 3% 4 AF 1.230 162. 349 1.550

3 ZwEHiti

T2 56 SR FH W) IO T 0 A ik X REL e Pk £ T i — 18 2
DRI RR SR AT 7 1 4 28 il 2 I 2% 10 1) B A 0 DL 4 g 7=
LR AEZ R RE JT . AR me R R TR 3 I E 20
YR B0 ) 45 SR A5 TR S 20°C \pH 2 6. 25 7%
200 r/min B, AT DLE ) b 4R = REL R K 76 TR 7 4F
Y Z GRS S, LA CMCase ik 1. 230 mg/L,FPase
ik 1.550 mg/L, B HWE L 162. 349 mg/L,

TER A5 R0 1 3 AN il R 3R o, LB L
Xof W) 7 (L B4 B ) e oA i 3, LR pHL, A 6k g i
E RS2 e pH 3. Bl ] LUSE e & I 2ok 72 b Y
AR VA SR KT B B R Y i v 8 5 KO
A AR A 4 R RS ok 160 1A I 7 g o [RD I B A
ST 7 AR B F A5 2 3T U REURS Ik A6 1R P 22 4
RFF K =g .

AR 5 il P A B R 3R 0 HE TR P S
P il 45 Ry A% S BIE AR AR S 0 KRS ok 10 17 7= 47 4t 3%
it 6 0 A B i AN IR L 1 S I P Rk L
N TRERE T o Jh TR v B A R 8 1 4 T 2% 1 B A
T AR PR O TR A3 1 S LR 0 RE TG b 4 KRS ik
TR = A R R RE ) .
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