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Optimization of the extraction process of Dendrobium officinale
polysaccharide based on GA-BPNN

LI Boqgi, GUO Jianjun, HU Wanzai, LIANG Zongsuo, HOU Zhuoni
(College of Life Sciences and Medicine, Zhejiang Sci-Tech University, Hangzhou, 310018)

Abstract: In order to optimize the extraction process of Dendrobium officinale polysaccharides (DOP),
single-factor experiments were used to explore the effects of factors such as ultrasonic power, ultrasonic
time, cellulase concentration, papain concentration, liquid-to-material ratio, and extraction temperature.
The orthogonal design method was used to arrange the experiment. A three-layer BP neural network was
established through Matlab, and the genetic algorithm (GA) was adopted to carry out global optimization
on the process conditions to obtain the best extraction process. The results show that cellulase can destroy
DOP and is not conducive to the extraction of DOP, while papain can significantly improve the yield of
DOP. The optimum extraction conditions of DOP are a liquid-to-material ratio of 95:1, an ultrasonic power
of 400 W, a papain concentration of 1400 U/g and an extraction temperature of 48 ‘C. Under these
conditions, the yield of DOP is up to 33. 4%, which is significantly better than that of ordinary hot water
extraction. The yield has been significantly improved. This also fully demonstrates that the BP neural
network model combined with genetic algorithm (GA-BPNN) can better solve such kind of nonlinear
optimization problems.

Key words: BP neural network; Dendrobium offcinale ; polysaccharides; orthogonal design; cellulase;

papain; reducing sugar; ultrasonic extraction
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