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Medium Optimization for the Production of Lycopene Based on BP Neural
Network and Genetic Algorithms

WANG Qiang', FENG Lingran', YU Xiaobin®
(1. College of Life Sciences,Henan Normal University, Xinxiang 453007, China;2. School of Biotechnology,
Jiangnan University , Wuxi 214122, China)

Abstract. The present study aims at using error Back Propagation (BP) neural network and genetic
algorithms to improve lycopene production from semisynthetic medium by Blakeslea trispora. The
effects of different kinds of carbon source,nitrogen source and vegetable oil on lycopene
concentration and biomass are analyzed to confirm the component of medium. The establishment of
BP neural network model is based on 49 group of samples data. In this model, Corn flour, corn steep
liquor, soybean oil, monopotassium phosphate, magnesium sulfate are set to inputs,and lycopene
volumetric production as output. Then,the genetic algorithms is applied to search the optimal value
using BP network model as fitness function. After optimization,the maximum predicted value of
lycopene production is 1.27 g/L. And the error of predicted value and actual value is less than 5% by
experimental verification. Lycopene production in optimized medium is 31.6% higher than that in
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initial media. The optimized medium containes 41.2 g/L corn starch, 8.93 g/L corn steep liquor,26.5
g/L soybean oil,1.39 g/l KH,PO,,0.46 g/LL MgSO,. The combination of BP neural network with
genetic algorithms is a power tool to obtain optimized lycopene fermentation medium.
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Table 1 Training sample of BP network g/l

, X, e Y

20 0.8 0.2 0.64
20 6 25 1 0.3 0.78
20 8 30 1.2 0.4 0.93
20 10 35 1.4 0.5 1.01
20 12 40 1.6 0.6 0.88
20 14 45 1.8 0.7 0.73
20 16 50 2 0.8 0.59
25 4 25 1.2 0.5 0.84
25 6 30 1.4 0.6 0.94
25 8 35 1.6 0.7 0.95
25 10 40 1.8 0.8 0.93
25 12 45 2 0.2 0.80
25 14 50 0.8 0.3 0.70
25 16 20 1 0.4 0.75
30 4 30 1.6 0.8 0.88
30 6 35 1.8 0.2 0.89
30 8 40 2 0.3 0.91
30 10 45 0.8 0.4 0.94
30 12 50 1 0.5 0.88
30 14 20 12 0.6 0.89
30 16 25 1.4 0.7 0.87
35 4 35 2 0.4 0.89
35 6 40 0.8 0.5 0.91
35 8 45 1 0.6 0.94
35 10 50 1.2 0.7 0.97
35 12 20 1.4 0.8 0.99
35 14 25 1.6 0.2 0.96
35 16 30 1.8 0.3 0.93
40 4 40 1 0.7 0.88
40 6 45 112 0.8 0.91
40 8 50 1.4 0.2 0.96
40 10 20 1.6 0.3 1.12
40 12 25 1.8 0.4 1.09
40 14 30 2 0.5 1.06
40 16 35 0.8 0.6 0.91
45 4 45 1.4 0.3 0.94
45 6 50 1.6 0.4 0.99
45 8 20 1.8 0.5 1.12
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45 10 25 2 0.6 1.18

45 12 30 0.8 0.7 1.11
45 14 35 1 0.8 1.01
45 16 40 1.2 0.2 0.93
50 4 50 1.8 0.6 0.85
50 6 20 2 0.7 0.93
50 8 25 0.8 0.8 0.99
50 10 30 1 0.2 1.11
50 12 35 12 0.3 1.06
50 14 40 1.4 0.4 1.01
50 16 45 1.6 0.5 0.93

143 BP A2 W %42 XA ff A AR A R =
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load sample % 5 A JF iR HEA

data=inputdata”; %% [ 5% &

result=outputdata’;

n=randperm (49) ; %1-49 FfiHLHEY

p=data(:,n(1:40));%H 40 FEA HF I 2k

t=result(:,n(1:40));

test=data( : ,n(41:49)) ; % B FE 4 9 PMHEA T
o g

b=result(:,n(41:49));

save bpdata 9044 I i858 7 A7 T bpdata.mat

[pn, pp]=mapminmax (p ) ; %V —fL At B

minp=pp.ymin;

maxp=pp.ymax ;

[tn, tt]=mapminmax () ;

mint=tt.ymin;

maxt=tt.ymax;

for i=1:20 %IEH

net =newff  (pn,tn,i, {‘tansig’, purelin’},
“traingdx”) ; %8 HE #2545

net.divideParam.trainRatio = 100/100; % 1& & )ll

SRR L

net.divideParam.valRatio = 0/100;
net.divideParam.testRatio = 0/100;
net.trainParam.epochs=2000 ; %5 K I 2k K %L
net.trainParam.1r=0.05 ; %% > £ K
net.trainParam.goal=0.00001 ; %~ ~J H #5
net=train (net,pn, tn) ; %Il Z5 PR %L
testn=mapminmax (“apply”, test, pp) ; % )1 — 4L iil]

R

an=sim (net, testn ) ; % TN

a=mapminmax ( reverse”,an, tt) ; %/ |4 —1t
sse=sum( (b—a).”2) %R 2= J5

r(i)=norm (sse) ; Yo’ H A [F] B2 75 5 80K 1%

27

end

2) BP 2 W 4% A
load bpdata

[pn, pp]=mapminmax (p ) ;
minp=pp.ymin;
maxp=pp.ymax ;

[tn, tt]=mapminmax () ;
mint=tt.ymin;
maxt=tt.ymax;

net =newff  (pn,tn,12, {tansig”, purelin’},

‘traingdm”) ;

net.divideParam.trainRatio = 100/100;
net.divideParam.valRatio = 0/100;
net.divideParam.testRatio = 0/100;
net.trainParam.epochs=20000;
net.trainParam.lr=0.05;
net.trainParam.goal=0.00001 ;
net=train(net,pn,tn) ;
testn=mapminmax (“apply”,test,pp) ;
an=sim(net,testn) ;

a=mapminmax (reverse”,an,tt) ;
figure(1)

plot(a, :0g")

hold on

plot(b,—*");

legend (~ FU 7= 4 7, - SEPR™= &
title ("BP [ 2% T30 #0152 R 7 £ )
xlabel (“ FEA 7)
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function fitness=fit(x)

load net

x=x";

xn=mapminmax (“apply”,x,pp) ;

yn=sim(net,xn) ;

y=mapminmax ( ‘reverse”,yn,it) ;
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