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Neural Network Based Modeling for L-Valine Fermentation

ZHAO Li-li, CHEN Ning, ¥XIONG Ming-yong, ZHANG Ke-xu
{ School of Food Science and Biotechnology, Tianjin University of Science and Technology, Tianjin 300222, China}

Abstract: Experimental models were constructed using neural network to train experimental data, and
the predicted values of the models were compared with the measured values. The result showed that
theses models can accurately predict the time course of cell growth, glucose consumption, and valine
production during the fermentation. The models can simulate the dynamies in L-valine fermentation
well, and should be put into practical use.
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1.2 MR

1.2.1 #FRALmA s (g/L). HEE 30,
R 30, B ZH B, FEFE 1, KHPO, 1, MgSQ,-
TH,0 0.4, MnSQ4+ H,O 0.01, Met 0.5, VB; 300
pe/L, VH 200 pg/L,pH 7.0~7.2,0.1 MPa K )
TE®E 10 min.

1.2.2 A&xstfai sy (g/L) . HEE
150, Tok3 30, (NH,),S0, 40, KH;PO, 1, MgSQ,-
TH,0 0.4, MnSO,+H0 0.01, Met 0.5, lie 0.06,
Leu 0.2, VB, 300 pg/l,, VH 200 ug/L,pH 7.0~
7.2,0.07 MPa £/ FK# 10 min.
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Fig.1 BP network structure for training concentration
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Fig.2 BP network structure for training substrate con-

centration
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Fig.3 BP network structure for training preduct con-

centration
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Tab.1 Measurements in L-valine fermentation

Bt fEl / WAEmE S5 M R Rk 7008 IR L

h W/ (g/L) BE/(g/L) HE/ (/L)
0 1.0 0 150
4 1.7 0 149
8 2.9 1.1 142
12 4.7 3.3 135
16 6.7 5.6 129
20 8.9 7.8 119
24 11.3 10.1 109

Y 13.8 12.5 97
k73 15.6 15.9 88
36 16.5 18.9 79
40 16.9 22.8 68
44 17.1 25.9 58
48 17.2 29.8 45

52 17.2 33.7 32
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Tab.2 The result of the neural network models

i)/ Wik R WYiRE/ - HEREERE R iR/ BRALmR BMERE/
h HFE/ (/1) % BAME/ (e/L) % R/ (e/1) %
0 1.0000 0. 0000 - 0.06008 0 149.9392 - 0.0405
4 1.6999 0.0035 -0.0019 0 149.0000 0.0000
8 2.9007 ~0.0242 1.0657 1.4939 141.9554 -0.0314
12 4.6973 0.0583 3.2868 -0.3993 135.6928 0.5132
16 6.7067 —0.1005 5. 6000 0.0004 127.7753 - 0.9494
20 8.8873 0.1431 7.6585 - 1.8146 119.5423 0.4357
24 11.3213 -0.1883 10.2420 1.4056 108.8628 -0.1259
28 13.7700 0.2172 12,6389 1.1111 97.9883 1.0189
k73 15.6171 —0.1096 15.7542 -0.9168 87.1425 -0.9745
36 16.5415 - 0.2515 19.2317 1.7548 79.0024 0.0031
40 16.8892 0.0640 22.4551 -1.5126 68.5277 0.7761
44 17.0045 0.5583 25.9199 0.0767 57.0935 -1.5629
48 17.0411 0.9239 29.8000 - 0.0000 44,8875 - 0.2501
52 17.0525 0.8573 33.2229 —1.4157 33.2666 3.9582
. O EL b A kb Rk
Tab.3 Predicted values of the neural network models and measured value
M, BEREEE/@/L)  mxtie:  SRMEREE/ (/L) fave  AREREE/(/L)  fxie
h R mmE  E/%  THE WM E/% e W #/%
56 17.1 17.06 0.86 36.80 36.95 ~1.42 24 23.32 -2.82
60 17.0 17.06 0.26 39.70 40.54 0.42 16 16.00 0.00
64 16.7 17.06 -0.34 44.89 44.37 2.11 10 10.00 0.00
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Fig.5 Neural net training result for substrate concen-
ﬁ ‘QI tfﬂﬁm
% 10 f w'r
Tl w0y
1o ¥ 10 l
10" . " " : i g 10°
0 20 40 60 80 100 -
R ey
B4 EEERREHBERENEE 1y
Fig.4 Neurat net training result forcell concentration 10 ’0 4(‘)0 8'00 1:200 ]6(')0

R

Be reiniiif R s Mg 2 HE
Fig.6 Neural net training result for producti -

tration

EE XM :

[1] Hagan M T, Demuth H B. Neural Network Design{ M]. Boston: PWS Publishing Company, 1996.

(2] Gonzalo A, Eric L. Static and dynamic neural net work models {or estimation biomass concentration during thermophilic lactic
acid bacteria batch culture[J].J Ferment Bioeng, 1998,85(6):615—623.

[3] Nazmul K M, Toshiomi Y, Sheyla L R, ez al. Global and local neural network models in hi'otechnology;application to different
cultivation process[J].J Ferment Bioeng, 1997,83(1).1-11.

[4] Katsumata, Ryoichi. Process for producing L-valine[ P]. £ E %, USP 5521074, 1996.

[5] B&, B8, TAL. %, Malb W2RENHEITIM]. RS HEE, 2001,

(6] R-Hecht-Nielsen . Theory of the backpropagation neural network[J]. Int J Conf on Neural Network, 1989, (1):593 - 605.

(Fmd. £ %)



