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RRTHEZEEE K CNY086 & B S (I)

% % RBE KKF

( 116622)

O AXAAWML(I)ATEH CNY086 (KB 4F 4 £ L Bzl eghal b, Bt # R & f
EXRERARBE. KRE. B ZAA T A CNY086 IR T f HK B L PR m. RIEL MR
B RRE. BAF S5 4 15°C. 250 mL/500 mL. 15%. 10 h, L& %4 T CNY086 #
#R 5L R BEBRE 7 h 104.36 U/mL.
FIRIA: IRIR AR BE, KB, AL

Optimal Fermentation Conditions of Cold-active
Cellulase Strain CNY086 (1II)

CHEN Liang CHI Nai-Yu ZHANG Qing-Fang"

(College of Bioengineering, Dalian University, Dalian, Liaoning 116622, China)

Abstract: Based on the research of text () which determined the fermentation medium, the fermentation

condition of CNYO086 including temperature, volume, inoculum and inoculum age had been studied by
single factor and orthogonal experiment. The optimum temperature, liquid volume, inoculum and seed
age were 15°C, 250 mL/500 mL, 15%, 10 h. Under the conditions above mentioned, enzyme activity
reached 104.36 U/mL in 5 L fermentor.

Keywords: Cold active cellulase, Fermentation, Optimization
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1.3.2 BEiEMNEE: Horikoshi 5]
12 EHRE 1ug
200 ¢ 204g
5 -
2
00g 209 . 500mL ,
1000 mL, 1x10° Pa 30 min 145 (/i . 4G 8000 1/mi
1.20% 0.70% rmin ’ r/min
0.50% 0.55%, 1x10°Pa 30 min 15 min,
13 SWAE 134 XEBEEFHMAERERE:
1.3.1 fAEgwH&: 48 h 4°C, : Los(5%) :
8000 r/min 15 min, 1

F1 REEHEMA LsGYEERFKTF

Table 1 Lus(5%) factors and levels on fermentation condition

A B C D
Factor
(°C) (mL) %(VIV) (h)
Level Temperature (°C) Volume (mL) Inoculum% (V/V) Seed age (h)
1 10 100 5 10
2 15 150 10 15
3] 20 200 &5 20
4 25 250 20 25
5 30 300 25 30
2 HERENS 22 ZREBMEK CNY086 & EEF/ T
) 500 mL
N=l = R > g B
2.1 REXMEE CNY086 & E2S NI 100 mL 200 mL 300 mL, CNY086
10°C 15°C 20°C 25°C 5
30°C,  CNY086 ! 2 . 100 mL~200 mL |
1 , 10°C~15°C ; 200 mL
; 15C 103.58 U/mL:
98.47 U/mL; 15°C 200 mL | ’
, CNYO086
15°C
120
110 =)
g 100 £
2 < 00t
E 3
£ 80 g
2 70 3 sor
= L
60 o
o
50 1 L L L L 5 60 L 'l L 1 1 ]
5 10 15 20 25 30 35 50 100 150 200 250 300 350
Temperature (°C) Volume (mL)
B 1 EEXEH CNY086 & E SN B2 RAEXWEK CNY086 & BN
Fig. 1 The effect of temperature on fermentation Fig. 2 The effect of volume on fermentation
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, CNYO086 25 REEZMHMIL Ls(5)ERRH
200 mL
2.3 EMEBIEH CNY086 £ B : Las(5°)
, 2
5% 10% 15% 20%, CNYO086
3 T2 ABEHEMRER
Table 2 Results of fermentation conditions
120 Group A B C D Result(U/mL)
g 1 1 1 1 1 62.32
S 100l 2 1 2 2 2 95.20
2z 3 1 3 3 3 78.36
o
‘§ 4 1 4 4 4 89.86
g 807 5 1 5 5 5 86.26
5 6 2 1 2 3 77.55
]
60 . s ' : ) 7 2 2 3 4 87.65
0 5 10 15 20 25 . 9 . y . .
Inoculum (%) 9 2 4 5 1 114.26
3 EMEXE# CNY0Ss LE2E N 10 2 5 1 2 88.35
Fig. 3 The effect of inoculum on fermentation 11 3 1 3 5 74.87
12 3 2 4 1 67.20
3 , 5%~15%
. . 13 3 3 5 2 69.18
; 15% , 14 3 4 1 3 68.48
107.32 U/mL, 15% 15 8 5 2 4 56.98
, CNYO086 16 4 1 4 2 81.15
15% 17 4 2 5 3 82.66
2.4 FhEEITEGR CNY086 ZBEE I S o719
19 4 4 2 5 79.52
10h 15h 20h 25h  30h, 20 458t 88,82
21 5 1 5 4 65.46
CNY086 u 22 5 2 1 5 91.14
4 ; 10h~15h 23 5 3 2 1 98.92
; 15 h | 24 5 4 3 2 97.64
110.03 U/mL; 15h 25 5 5 4 3 86.84
, CNY086
15 h 2 ,
CNYO086 )
120
A;B5C,D, , 56.98 U/mL;
E - AZB4C5D1 y
% 114.26 U/mL
% 80 > ’
E AzB4C3D1
§ 5
60 L A L ' A J
5 10 15 20 25 30 35 4 , 4
Seed age (h) . A B
4 FhESXTESE CNY086 % B ' CNY086
Fig. 4 The effect of seed age on fermentation A B
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®3 BEUSH 104.36 U/mL
Table 3 Direct analysis 500 mL

Serial number A B c D
1 82.40 72.27 79.50 89.30 A
3 Wik
2 93.37 84.77 81.64 86.30
3 67.34 86.54 85.47 78.78 CNY086 ,
4 83.87 89.95 84.82 77.43 |_25(54)
5 88.00 81.45 83.56 86.17 200 mL/500 mL 15 h
R 26.03 17.68 5.97 8.87
250 mL/500 mL
95 10 h
90
-
E 85 CNYO086
=]
g 80T 500 mL , 10 ,
B st SL 1 :
<
70 - 500 mL 5L
L /
Level 10 ! ;
B5 EHERBEYE
Fig.5 Curve of factor trend : '
R4 EBEUEFESH ,
Table 4 Fermentation analysis of variance 5L
Factor 65 df F Fo.0s Significance
A 1894.447 4 15.884 6.390 * ,§< % i rﬁk
B 907.747 4 7.611 6.390 *
C 119.265 4 1.000 6.390 [1] Wenshui Xia, Ping Liu, Jing Liu. Advance in chitosan hy-
D 403.597 4 3.384 6.390 drolysis by non-speci cellulases. Bioresource Technology,
B 119.265 4 2008, 99: 6751-6762.
[2] Prasad S, Singh A, Joshi HC. Ethanol as an alternative
" = b . fuel from agricul-tural, industrial and urban residues. Re-
26 TE¥k CNYO086 IRim4T4EREE 5 L A8 sour Conserv Recycl, 2007, 50: 1-39.
CNY086 [3] Runying Zeng, Pengjun Xiong, Jianjun Wen. Characteri-
, 5L zation and gene cloning of a cold-active cellulase froma
CNYO086 5 L deep-sea psychrotrophic bacterium Pseudoalteromonas sp.
DY3. Extremophiles, 2006, 10: 79-82.
104.36 U/mL P
[4] : ) )
500 mL
. N . . , 2005,
2.7 E#k CNY086 {RiRF4EREE 5 L A B2 15(4): 56861
CNY086 [5] Horikoshi K, Nakao M, Kurono Y, et al. Cellalase of an
) SL alkalophilic Bacillus strain isolated from soil. Microbiol,
CNYO086 5L 1984, 30: 774-779.
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