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Abstract: A neutral cellulase —producting bacterium was screened from soil,and this strain was
identified as Bacillus through 16S rDNA sequence analysis. With it as a starting strain,we
constructed a response surface methodology (RSM) model by single factor and factorial test,ascent
experiment and central composite experiments. By this RSM model ,we obtained the optimal medium

containing 1.97% maltose,2.03% yeast extract—tryptone (1:4,m/m) mixed nitrogen. The enzyme

activity increased from 130.40 U/mL to 194.23 U/mL under the optimal conditions.
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Table 1 Effects of different carbon sources on enzyme

activity
HEHE 36.44
Sh 27.94
kB 25.79
CMC-Na 23.89
B R 50.97
HEIAE 33.50
AR PEVE By 35.91
IKFE T FT H1 21.90
FKRFEFT A 20.86
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Table 2 Effects of different nitrogen sources on enzyme

M/ (g/dL) i % /(U/mL)

activity

3520} 1.0 86.65
HA K 1.0 27.21
FHE 1.0 26.74
FERE R+ 4 0.5+0.5 64.80
&+ A 0.5+0.5 89.60
0.8+0.2 107.25
P A+ 2 1 0.5+0.5 120.20
0.2+0.8 126.34
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Table 3 Code and the real content of fractional factorial Table 6 Design and results of ascent experiment
experiment )
P o R W/
S 2 .
R RES (g/dL) (U/mL)
- JEL R 1.0 1.0 130.40
X, eSS R 0.50 1.00 1.50 e : : :
X, EX R 0.50 1.00 1.50 JE A +2eAb; 1.4 1.4 159.54
X; FeSO,-7H,0 0.02 0.04 0.06 A 3ed, L6 L6 17455
X, MgSO0,-7H,0 0.02 0.05 0.10
X K;HPO,-3H,0 0.05 0.10 0.15 i +5eAb; 2.0 2.0 192.44
5 b
£4 HAEFEBBHELE J5 5 +6eAb; 22 22 186.71
Table 4 Design and results of fractional factorial S +TeAb; 24 2.4 184.23
experiment 5L A +8eA b, 2.6 2.6 163.57
e . : ’ . ) ; i 1% /
S I B I T L e JER 15 +9eAA b, 28 28 143.52
S IR (NS I AN I B 81.87 52 45+ 10eA, 3.0 3.0 108.17
2 Hl =1 =1 =1 SHl =1 101.52
CI I e e = I 86.14 H1 3% 6 T, NS TT IR #5 IR E B K W &
SN S I (O I I 164.57 W PE IR 7 1], W 2 12 9 T v P AR 5K
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—T T . T 11290 B2 R R B IR 0 ST (S5 +4eA;) ~ (JR R+
I R IR R R S R = TeAb;) ZIH] , Uk FE 2.0 ofdL A W [ 3R A8 0 20
R 161.58 B SR AR SRR A
B IR T (1 1 ) e 86.63 2.5 TR ESAL
10 +1 -1 -1 +1 +1 +1 108.32 251 P A TR TZEHE\:fE:{QL(EF‘IUZﬂ%;E
T T e A (S S B 89.55 L D] A N
b o e WBOERLRAEUR N AR R
13 -1 —1 +1 +1 +1 1 73.26 @@(ﬁ(y)ﬁuﬁ@ﬁ,&i+/ﬁ'\ 44%@;@ ") /I\EF"IL‘,'{—?\
14 41 -1+ 41 -1 -1 107.80 (O AT G L 920 43R T HEAT I R b
15 =l +1 +1 +1 =l +1 57.11 x7 POHATRARFEEXRRERE
16 +1 +1 +1 +1 +1 +1 163.32 Table 7 Code and real value of central composite
17 0 0 0 0 0 0 129.52 experiment
18 0 0 0 0 0 0 125.66
19 0 0 0 0 0 0 128.07 Zi iy X IRAZWE/ (gdL) | X, 22 2F 08/ (g/dL)
20 0 0 0 0 0 0 127.84 +1414 2.9 29
£S5 MOBATFIREREESN +1 2.6 2.6
Table 5  Significance analysis of fractional factorial 0 20 20
experiment
-1 1.4 14
s
X, BRI 5.91 0.000 -1.414 L1 L1
X, BB 2.44 0.031 g B
N I . . . P — [
X, FeSO0,-TH,0 e e , *E?EA%:{ 8 ﬁﬁ*]ﬁﬁbl\/hmtab At #AT Z el e
g FELR| — 57— ) =N
N S R E— SEAT LA IR 0 R R
— 2
Xs CaCl, 0.28 0.784 Y=-127.16+184.86X +133.03X,—-50.56X >~
X, KHPO,-3H,0 0.17 0.872 39.07X*+10.54X X,
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Table 8 Design and results of central composite
experiment
1 -1 -1 159.62
2 +1 -1 156.92
3 -1 +1 148.16
4 +1 +1 160.63
5 -1.414 0 151.50
6 +1.414 0 157.50
7 0 -1.414 164.93
8 0 +1.414 162.70
9 0 0 188.22
10 0 0 192.25
11 0 0 194.27
12 0 0 196.28
13 0 0 191.75

M 9 Wy 2250 Fr o, [l AR A A G 2
(P<0.01), FRUVHEGTE 5P A 28 5 A7 75 582 1 e
KFR H AP [ AR 1 28 BAE GBS 09 5 i R
FE (P>0.05), WA TR E R R-Sq N
96.62% , VWA A REAR 4 0 fift B o3 M vh i O 22, [l
A7 PR R B A, (RO R—-Sq 255 A
iof BELS B4, T e o FR AL R—Sq (T ) AT DA
U A BHL Lk o B LA A A A B R AR 45 B
JH AR SZ B R—-Sq () A 81.02% , 2= W1 181 14 J7 72
X A5 AU Bl A0 S 0 (L 1Y) T i ) S0
252 A @A i Lt Minitab £ [R] 0H 52 A
HEAT 4728 i B 43 B, A5 ) 1z 1 S AR L, LIRS O
THEASE Y B B s BV KRB AR, Y (U/mL) 1Y fie KAE
h192.32, 1 B 8% 37 e AR IC T R - A2 2E B 1.97
ofdL IR AU 2.03 o/dL, TEMARAF T HEATSES &
PRSEPREEGG A 194.23 U/mL, RIS (5 52 bR (B AR XF
WRZETE 2% VAN 8 1 PLAL IS A 130.40 U/mL $2 15
F 194.23 U/mL, #2529 49.0%
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Table 9 Variance analysis of central composite experiment
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myE| 384931 384931 769.86 40.00 0.000

g 2 55.85 1621.31 810.66 42.12  0.000
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ZH.

1 57.56 57.56 5756 299 0.127
YEH
Z{f% 7 13473 134.73 19.25
R2E
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Fig. 5 Response surface of central composite experiment
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