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Experimental Environments Optimization for Phellinus Igniarius Based on Particle Swarm
Optimization and BP Neural Network

SUN Bei-Bei, HE Xu, XIA Sheng-Yu
(College of Computer &Communication Engineering, China University of Petroleum, Qingdao 266580, China)
%

Abstract: Flavonoids are the secondary products of liquid fermentation of Phellinus igniarius and have important medical
value. In this study, a hybrid intelligent algorithm combining Particle Swarm Optimization (PSd) and BP neural network
is proposed to optimize the experimental environment of fermentation of Phellinus‘igniarius and to improve the flavonoids
yield. The BP neural network is trained based on the 25 groups ofrexperimental data and as the prediction model of
flavonoid production. The experiment is compared with the mathematical regression model in the traditional response
surface methodology to predict the.accuracy inereased by 15%. The BP neural network prediction model was used as an
evaluation function in combination w'ithLPSO algorithm to optimize the experimental environment. According to the data
simulation experiment; the best culture conditions of the liquid fermentation of Phellinus igniarius were obtained. The
yield of Phellinus flavonoids from the previous about 1532.83 pg/mL to about 1896.4 pug/mL, yield increased by about
23.72%.

Key words: Phellinus; liquid fermentation; Particle Swarm Optimization (PSO); BP neural network
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1 25 25 20 12.5 125 5 0.5 12.5 1.5 1243
2 20 25 25 10 125 6.25 0.5 10 1.5 881
3 25 20 25 12.5 10 6.25 0.625 125 L5 986
4 20 25 25 12.5 10 5 0.625 125 ‘] 15 953
5 25 25 25 10 10 5 0.625 10 7 1.875 805
6 25 25 25 10 10 6.25 0.5 & 1o T 1.875 761
7 20 20 20 10 10 5 .05 T 10 1.5 746
8 25 20 20 10 125 50 05 10 1.5 744
9 20 20 20 12.5 10 6.254 0.5 125 1.845 852
10 20 20 25 10 12.5 5 0.625 10 1.875 856

FE ST AN 25 BP FhZ2 ) 2 BRI, 75 LA o Bk
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HAE 38 07 R 2 .
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B35 5 1R 2 e /).
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R2 AFIFGERZE T R BRI T R
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3 467.42 48932 46826  501.25  389.65
4 340.05  368.19  359.15  403.21 268.36
5 360.21 36524  393.62 47235  357.28
6 42025  311.25 361.26  359.48  378.26
7 32524 29036  313.28 32526  354.17
8 220.18  254.78  264.17  215.82 26891
9 23524 27458  248.86  271.96 159.26

10 188.59 173.58 154.28 156.63 142.63
11 152.36 112.35 124.26 131.25 111.28
12 222.01 246.35  213.65 115.36 190.36
13 320.23  311.25  361.06  341.92  354.67
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3 AFERREINES TR %=
BRI RMSI RMS2 RMS3 RMS4 RMS5

300 33325 37428 38524 37596  358.61
800 15236 11235 12426 13125 111.28
1000 22351 26945  274.56 220 235.94
1500 296.32  321.52  368.87 317.15  360.66

# 4 PSO BiEHAFIERR ST~ &
TRME (B4 pg/mL)
HAORE R TR PR3 R4 RS

100 1452.36  1756.23  1528.97 1589.63  1653.24
150 1768.95 1756.23  1786.99 1765.24  1786.66
200 1856.26  1872.36  1846.21  1854.23  1812.23
500 1632.5 1523.64  1562.89  1632.87 1568.95
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ANBE TR (A7 B AR, v, 3 30 g vt ™ I ] R PR P

N 40 g/mL; FZEREIIIR BN 16.23 g/mL; H EE R 1)K

.3

J 4 15.9 g/mL; TKERHIUE A 9.25 g/mL; BEREH)
WA 9.63 g/mL; TR ERHH IR A 0.5 g/mL; & Ab4H
MR IE N 6.21 g/mL; B R WAL W E RN 0.5 g/mL; 4E
AZ By FIKEEN 0.1 g/mL.
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i
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10*8 1 | 1 1 1 | 1 1 1 :
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: T
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08 o i
0.6 - &
o 04 — Rk ’
< 02 |
w02
®/-04 |
—0.6 +
08 |
71 L L 1
-1 —0.5 0 0.5 1
Bl 2 B ARE

3 U A

R T 1972 B9 1866.97 ug/mL, FRATHIT7 1% AL
58 s 2 31 RS (BRI I 4% ), T LA 3 R A 10 52 36
VERHUBEIEAT 0 B . SRS 2T, 3843 T St s
Fe Bk, BB N EL AT 1532.83 pg/mL 5 4 488
Tn#) 1896.4 pg/mL.

> % 5 10 AR A ER AR AR SR A LU SR -

B MR £ 2 Hanz SV e RLRY TR R HALA RIAZS idise N g
5 (gmb) (g/mL) (g/mL) (g/mL) (g/mL) (g/mL) (g/mL) (g/mL) By(g/mL) (ng/mL)
1 40 17.06 22.82 12.95 8.9 0.5 6.13 0.5 0.1 1816.9
2 40 16.78 17.66 115 8.34 0.5 8.07 0.5 0.1 1877.5
3 39.62 17.6 16.26 10.42 1117 0.5 33 0.5 0.1 1875.3
4 40 16.23 15.9 9.25 9.64 0.5 6.21 0.5 0.1 1896.4
5 40 16.79 20.4 11.41 8.25 0.5 7.73 0.5 0.1 1859
6 40 16.37 16.6 9.52 10.35 0.5 4.73 0.5 0.1 1885.2
7 39.99 17.92 19.36 12.46 9.08 0.5 6.6 0.5 0.1 18535
8 40 18.06 22.29 8.28 10.3 0.5 4.01 0.5 0.1 1871
9 38.18 18.11 18.26 11.43 9.88 0.5 4.36 0.5 0.1 1856.9
10 40 17.52 21.9 9.22 8.7 0.5 6.73 0.5 0.1 1878
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