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Genetic algorithm combined with back propagation neural network to
optimize the extraction process of Codonopsis pilosula polysaccharide

ZHANG Li, TIAN Mi, LI Kai"

(Beijing Zhendong Guangming Pharmaceutical Research Institute Co., Ltd., Beijing 100089, China)

ABSTRACT: Objective To optimize the extraction process of polysaccharides from Codonopsis pilosula by
genetic algorithm combined with back propagation(BP)-based neural network and orthogonal experiments. Methods
Taking the extraction amount of polysaccharide as the index, the parameters of BP neural network model were
optimized by 3 factors (extraction times, extraction time, ratio of material to liquid), and the network model was
established. Then the genetic algorithm was used to optimize the BP neural network and obtain the optimal extraction
process of the Codonopsis pilosula polysaccharide. Results The optimal process conditions were as follows:
extraction times three times, extraction time 2 h, the ratio of material to liquid is 1:10(m:m), the predicted value of
this condition was 55.29 mg/g, and the relative error of the actual measured value was only 1.10%, which had good
network prediction. Conclusion Using genetic algorithm combined with BP neural network to optimize the
extraction process of Codonopsis pilosula polysaccharide has good predictability, which can provide new ideas for
further research and development of Codonopsis pilosula.
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Table 1 Table of factors for extracting polysaccharides from
Codonopsis pilosula
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Table 2 Orthogonal test results of crude polysaccharides from
Codonopsis pilosula

s B g e o EEPIHERGE

WE /(mg/g)
1 1 1 1 1 32.81
2 1 2 2 2 46.84
3 1 3 3 3 41.08
4 2 1 2 3 41.58
5 2 2 3 1 50.35
6 2 3 1 2 43.33
7 3 1 3 2 48.60
8 3 2 1 3 50.35
9 3 3 2 1 52.11
K, 40.24 41.00 42.16 45.09
K> 45.09 49.18 46.84 46.26
K; 50.35 45.51 46.68 44.34
R 10.11 8.18 4.69 1.92
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Table 3 Analysis of variance in orthogonal test of crude
polysaccharides from Codonopsis pilosula

WE W2 FHf HBE  FEE FIRAE  DEHE
A 153.408 2 27321 19.000 *
B 100.800 2 17.952  19.000
c 42.300 2 7.533 19.000
D 5.615 2 1.000 19.000
R 5.62 2

T *RNA B & M2 57 (P<0.05).
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Fig.3 Comparison of predictions and actual values of test sample
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