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Extraction Technology of Inulinase from Aspergillus f icuum
by Solid State Fermentation

CHEN Tiarxiang"?, CHEN Hanmqing"?>, CHEN Xiae-ming"?,

YU Yangl’z, XU Xue—mingl’z, JIN Zheng—yu* b2
(1. State Key Laboratory of Food Science and T echnology, Jiangnan University, Wuxi 214122, China; 2. School of
Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: The target of this study is to develop a efficient extract process of inulinase from
Aspergillus ficuum by solid state fermentation. For this, the extract process parameters were
carefully investigated and listed as follows: 0.1 mol/L sodium acetate buffer of pH 4.5 was used
for extraction solvent, the ratio of solid to liquid of 1: 20.5, temperature of 39.6 C, stirring rate
of 207 r/min, extraction time of 40 min. By the optimum conditions, the enzyme recovery yield
was increased by more than 50% , when compared with that of the initial conditions.
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Tab.1 Factors and levels of experimental design
- 1. 681 79 -1 0 + 1 + 1. 681 79
X1 / (g/mL) 1: 11. 6 1: 15 1: 20 1: 25 1: 28 4
X, / (r/min) 116 150 200 250 284
X; /C 316 35 40 45 48. 4
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3
LA
2 “ZX 53¢ Tab.3 Experimental design and results
21
X/ X,/ X/ /
(g/ mL) (r/ min) C %
) 1 -1 -1 -1 69.9
2 2 -1 -1 1 68.2
Tab.2 Effect of different solvents on inulinase extraction 3 - | - 741
pH /% 4 -1 1 1 719
0. 1mol/ L - 5 1 -1 -1 69. 8
pH 3.0 81.3
0.1 mol L _ 6 1 -1 1 72.7
138 87.1
piL 2. 7 1 1 -1 77. 4
0. 1 mol/L - pH 4.0 80.6 g . . . 741
0. 1 mol/L - pH 4.5 100 o 1687 0 0 0.4
0. 1 mol/L - pH 5.0 95.3
10 1. 681 79 0 0 77. 4
0. 1 mol/L - pH 5.5 93.1
11 0 - 1.681 79 0 68.2
0.1 mol/ L -
pH 6.0 86.3 12 0 1. 68179 0 76.9
0. 1 mol/ L - 31.0 13 0 0 - 1.68179  80.4
pH 7.0
0.1 mol/ L. _ 14 0 0 1. 68179 73.6
H 80 76. 1
pi-o. 15 0 0 0 96. 1
10% NaCl 88.7 6 0 0 0 97 8
20% NaCl 81.3
17 0 0 0 97.6
10% 86.7
18 0 0 0 100
20% 72.6
19 0 0 0 98.2
77.1
100%. 20 0 0 0 95.9
60 min, 150 r/min, : 100% ,
60 min
2 " )
pH45 Qlmol/L - 4 ; (2 mode
7 , > F) = 0 0001),SAS :
22. 99, , Marcio 98 96%, 1. 04%
Mazutti' pH4.8 0.1 mol/L - ;
14 1%
22 4 , X1 X2 Xne X2 Xxs?
3 99 %,
SAS , X3 95 %,
s : X1X2 X1X3 X2X3 3
Y =97.626 4+ 1. 586 9X 1+ 2 308 8X2- 90% |, 3
1 152 2X 53— 8. 551 9X 12+ 0. 137 5 X1 X 2+ s

Q 437 5X 1X3- 9 029 2X22— Q 837 5X2X 53—
7. 455 9X 32 ) )
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s SAS , X )=1
, g 20 5 mL, Xo( )= 207 r/min, X 3( )
s =39.6 C Y )
4
Tab. 4 Analysis of variance of the regression parameters
F Pr> F
X 0.452 01 34,3929 1 12.325 8 0. 005624 0 *
X, 0.452 01 72. 8015 1 26.090 9 0. 000 458 7 *
X 0.452 01 18. 1321 1 6. 498 3 0. 028 905 2 *
X,? 0.440 02 732.037 1 1 262.349 8 0. 000 100 O *
X,? 0.440 02 1 000. 004 1 358.384 8 0. 000 100 O *
X;? 0.440 02 801.137 2 1 287.114 2 0. 000 100 O *
XX, 0.590 58 0.151 3 1 0. 0542 0. 820596 7
XX 0.590 58 1.531 3 1 0. 548 8 0. 475 853 7
X, X3 0.590 58 5.611 3 1 20110 0. 186 566 0
2 665.799 9 106.153 1 0. 000 100 O * %
27.903 1 10
2 692. 892 1 19
23 1g: 205 ml, 207 1/
min, 396 C, 40 min
1 g 20 mL, 150 r/ min,
) , 60 min ,
s 40 min 50%
120
3 4 &
100
S 80f
"
# 60 | ,
®
E 40}
pH4 5
20 +
Q 1 mol/L s 40
0 1 1 1 1 1 A J . .
0 10 20 30 40 50 60 70 min, lgo 20 5mL, 207
i Al/min r/ min, 3096 C, ,
1 , 50%

Fig.1 Effect of time on the extraction of inulinase
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