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1 X
Bu = iS(r -y
ko
3
0.5% 1h
J 1:8 0
0.25% 0.5% 1.0% 1.5%
m N
=0
J
2
2.1 0.5% ~2% 0.5% ~ 2%
) . 4 ~10 ml/g 0.5
Aspergillus oryzae 3042 h 4 4
1
721 HZS-D 1
Table 1 Samples and result of artificial neural network ANN
2.2 Immob
Factor ~ Gelatin ~ Formaldehyde Immobilizing wlution :01 Activity
1 ~2 mm No. conc. /% conc. /% time/h j mIl; 11 ' yield/ %
0.1 mot L™'  pH7.0 ’
1 0.5 0.5 0.5 4 26.5
2 0.5 1.0 1.0 6 11.7
3 0.5 1.5 1.5 8 69.0
2.3 4 0.5 2.0 2.0 10 40.3
0.1 g 100 ml. 5 1.0 0.5 1.0 8 39.4
0.2mot L' N-  -DL- CoCl, 5 x o Ho 03 o 2
7 1.0 1.5 2.0 4 16.5
10 *mol: L™" 5 mL 0.1 mol- L'
8 1.0 2.0 1.5 6 11.6
pH7.0 40 mL. 5 mL 37°C
. 9 1.5 0.5 1.5 10 32.8
30 min
10 1.5 1.0 2.0 8 2.7
1-
11 1.5 1.5 0.5 6 15.4
pmol 37%C 1h
12 1.5 2.0 1.0 4 30.0
L- pmol
2. . 2. .
y lu=Tpmol g h' 13 0 0.5 0 6 59.1
14 2.0 1.0 1.5 4 55.3
15 2.0 1.5 1.0 10 36.5
2.4 16 2.0 2.0 0.5 8 66.6
4 Ri;li]l;qo{ 0.5 0.5 1.5 8 80.9
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Fig.1 Schematic diagram for result
of artificial neural network
1 0.5% 0.5%
1500 u
0.5% W/V 1800 u 83%
0.5% WV 1.5h 80.9%
1:8 N- -DL-
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0 :
40%
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. w“‘-‘ Sum- squared networle error for 407 epochs
< ' ' ' ' ' ] 3042
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Fig.2 Sum-squared error decrease curve of network training 1.5h
5 1500 u 83%
-n 30 h
10 407
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Table 2 The effect of formaldehyde on enzyme loss N
m — m
of immobilized pellets T i
Formaldehyde concentration/ % 0 0.25 0.3 0.5 ! m i m-1 j
Enzyme loss/ % 50 31.3 23 5 Nw—
* 0.5% 1:8 1.5h m__
20 d Y " /
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Study of Immobilization of Aspergillus oryzae Mycelium
Aided by Artificial Neural Network

WANG Yan' ZHANG Feng-Bao'*  GAO Zhi-Ming® SONG Zheng-Xiao' ~ZHANG Guo-Liang' ZHAO Lin'
! School of Chemical Engineering and Technology > School of Material Engineering Tianjin University Tianjin 300072  China

Abstract  Aspergillus oryzae mycelium pellets with abundant aminoacylase were cultured by liquid fermentation. Mycelium pel-
lets were immobilized by crosslinking method with reagent of gelatin and formaldehyde. Basing on the orthogonal design table Ljg
4 artificial neural network ANN model with back-propagation BP of error structured 4-10-15-1 was used to optimize the
immobilization conditions. And the optimal conditions were obtained. Then the activity of the immobilized cells prepared under
the optimal conditions was assayed. Compared with the free mycelium activity of 1800u the residual activity rate was 83 %
which was in good accordance with that predicted by ANN. It illustrated that artificial neural network can be used to find optimal

conditions for cell immobilization.

Key words artificial neural network Aspergillus oryzae mycelium pellets immobilization crosslinking method
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