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Optimization for cellulase production by fermentation of

camellia testa using response surface approach

YANG Jun-huan, GUO Hua, OUYANG Jing
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Abstract: Fermentation conditions were optimized by taking Carboxymethyl cellulase enzyme (CMCase) activity as a

response indicator for cellulase production from Trichoderma koningii using response surface method (RSM). Three

factors that affecting CMCase activity were screened out among pretreatment methods of raw material, nitrogen sources,

initial pH values, amount of inoculation, days of fermentation and volume of liquid, they were days of fermentation,

initial pH values, and volume of liquid. The optimum conditions of fermentation and their interaction of the three factors

were determined through Box-Behnken design and regression analysis using design expert software. The results showed

that the CMCase activity could reach 179.15 U/mL, increased by 24.52% under the following conditions: pretreatment

methods of raw material was alkaline treatment, nitrogen source was 0.2% (NH4),SO,, initial pH value was 5.8,

inoculation dosage was 5%, volume of liquid was 22 mL, and day of fermentation was 5 d.
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PDA 200 g
20 g 25 ¢g 1L 121 C
20 min
25¢g
05¢g 20 mL 100 mL
121 C 20 min (NH4),S04

20g KH,PO41.0g MgS0O40.5g FeSO,40.05¢g
MnS040.016 g ZnSO40.014g CoCl,0.02 g 1L

1.2 A &
1.2.1 @ ema s
( UTM)
0.45 cm
( ACM) UTM  0.5%
1d 70 C
(ALM) UTM  65%
2h 3 70 °C
(ETM) UTM 2%
1d 70 °C
1.2.2 BTRESHZK
PDA 28 C

5d 10 mL

107 /mL 5%
150 r/min 28 C
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1.2.3 kb &
5d 50 C

1h 4 000 r/min
15 min
pH 4.8 —
0.50 mL
12,4 AT AU g FBHE ) o
1) 3,5~
2) (Carboxymethyl cellulase

enzyme, CMCase)
1% CMCase (0.1 mol/L —

pH4.8) .5 mL 0.50 mL 50 °C
30 min 3.0 mL DNS
7 min 10 mL
10 min 540 nm
[7]
1 min
1 pg 1
(U)[S] 3
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Table 1 Factors and levels used in the Box-Behnken design

A( /) B( pH) C( /mL)
-1 4 5 18
0 6 24
1 6 7 30
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R*=0.999 6
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Design—Expert 7.1.6
CMCase
CMCase
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e e CMCase
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) oD
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Table 2 Results of the single factor experiment for CMCase activity using Trichoderma koningii
/d /mL /(U-mL ")
UTM (NH,),S0,4 5 5 5 20 69.03
ALM (NH,),S0, 5 5 5 20 122.10
ACM (NH,),S04 5 5 5 20 85.59
ETM (NH,),S0,4 5 5 5 20 140.71
ETM (NH,),S0,4 5 5 5 20 123.53
ETM (NH,);PO, 5 5 5 20 97.38
ETM 5 5 5 20 37.88
ETM 5 5 5 20 14.94
ETM 5 5 5 20 69.31
pH ETM (NH4)2504 4 5 5 20 107.35

ETM (NH,),S0, 5 5 5 20 120.26
ETM (NH4),S04 6 5 5 20 142.54
ETM (NH4)2504 7 5 5 20 132.28
ETM (NH,),S0, 8 5 5 20 130.20
ETM (NH4),S04 5 3 5 20 80.15
ETM (NH,),S04 5 4 5 20 123.89
ETM (NH,),S0,4 5 5 5 20 142.87
ETM (NH,),S0, 5 6 5 20 96.13
ETM (NH,),S04 5 7 5 20 75.14
ETM (NH,),S04 5 5 5 20 145.10
ETM (NH,),S0,4 5 5 10 20 123.24
ETM (NH,),S0, 5 5 15 20 116.75
ETM (NH,),S04 5 5 20 20 106.97
ETM (NH,),S04 5 5 25 20 80.22
ETM (NH,),S0,4 5 5 5 12 51.38
ETM (NH,),S0, 5 5 5 18 100.09
ETM (NH4),S04 5 5 5 24 143.70
ETM (NH,),S04 5 5 5 30 136.64
ETM (NH,),S0,4 5 5 5 36 112.40

2.2.2 EERBEGLI

2
CMCase 2.2.3 EEs pH 69 IR
CMCase 2 pH 40 6.0
pH CMCase pH
6.0 pH
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CMCase pH 6.0
pH
2.2.4 iEE R BERT R 69 ER
2 CMCase
1 5d
CMCase 5d
CMCase 142.87 U/mL
CMCase 5d
2.2.5 EEEMEHRI
2 CMCase
CMCase
5%
2.2.6 EHEHFLI
2 CMCase
12 24 mL
24 mL CMCase
143.70 U/mL
CMCase
24 mL

2.3 KREEZMHEMILE
B AAER G T Ry R

3 y=11.1 x—
5.505 X,-22.477 5 X3-18.222 5 X;%,+21.677 5 X, X3+
16.907 5 X,X3—36.834 3 X,°-29.524 3x,°-30.949 3x;°

2.3.1

y  CMCase (UmL) x4
X2 pH X3
0.997 8
99.78%
CMCase
pH

P
0.01)

(P=0.056 9 0.05)

CMCase
#z3 HLAEFKERITAER CMCase E§iE N E

Table 3 Scheme of Box - Behnken design and response values

of CMCase activity
CMCase /
pH 4
/d /mL (U'mL™)
1 5 5 30 78.37
2 5 7 30 101.68
3 5 6 24 174.24
4 6 6 18 115.75
5 5 6 24 171.94
6 5 6 24 174.23
7 4 7 24 107.39
8 5 6 24 174.47
9 6 5 24 143.79
10 5 5 18 158.64
11 4 6 30 52.78
12 5 7 18 114.32
13 4 5 24 82.46
14 6 7 24 95.83
15 6 6 30 115.65
16 5 6 24 173.75
17 4 6 18 139.59
2.3.2 "R ESHTLER
(13
pH
CMCase pH
CMCase
pH CMCase
Design—Expert 7.1.6
CMCase
5.09d pH 5.77
21.63 mL CMCase 179.324
U/mL
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Fig.1 Chart of response surface on the effects of days of fermentation

and initial pH values on CMCase activity
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(Trichoderma reesei)

(Trichoderma viride) (Penicillium sp.)
[9-11] [10]
172.3 U/mL [l
CMCase 7105.92 U/g
18.0 4.0
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2N B0 [z T 43 A &5
Fig.2 Chart of response surface on the effects of days of fermentation
and volume of liquid on CMCase activity
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