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Multi-index optimization of the preparation process of Apocynum venetum leaf
pellets based on the Box-Behnken response surface methodology

combined with the GA-BP neural network

GE Jun, ZOU Chuncai, YAN Haiyan
(School of Pharmacy , Wannan Medical College , Wuhu 241002, Anhui, China)

Abstract: Objective To optimize the preparation process of Apocynum venetum leafl pellets using the
Box-Behnken response surface methodology (BB-RSM) combined with the GA-BP neural network based on
multiple indices. Methods The Apocynum venetum leal pellets were prepared via extrusion-spheronization,
with yield (%), roundness (°), Hausner ratio (HR), and friability (%) as evaluation indices. On the basis of
single-factor experiments, drug loading (%), spheronization frequency (Hz), and spheronization time (min)
were selected as investigation factors. The GI-EWM was employed for combinatorial weighting of each evalua-
tion index and calculating the comprehensive evaluation index. The BB-RSM was used to optimize the prepara-
tion process for Apocynum venetum leaf pellets. A GA-BP neural network model was established, and appro-

priate data were selected for learning and training to predict the preparation process of Apocynum venetum leaf
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pellets. The results of the BB-RSM and the GA-BP neural network model were verified and compared to deter-
mine the optimal preparation process for Apocynum venetum leaf pellets. The mean comprehensive
evaluation index of the BB-RSM was 0. 9732 (RSD=0. 53%) , with an absolute error of 0. 0022 compared to the
theoretical value of 0. 9710. The mean comprehensive evaluation index of the GA-BP neural network was
0.8691 (RSD=0. 63%), with an absolute error of —0.1166 compared to the theoretical value of 0. 9857.

Therefore, the optimal preparation process for Apocynum venetum leaf pellets was determined to be: drug

Results

loading of 20% , spheronization time of 2 min, and spheronization frequency of 20 Hz.  Conclusion The prep-

aration process of Apocynum venetum leaf pellets optimized by the BB-RSM combined with the GA-BP neural

network based on multiple indices is stable, feasible, and reasonable.
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1 15 17 2 73.44 18 1. 095 1. 281 0. 8348 0. 8348
2 25 17 2 79.71 17 1. 090 1.126 0.9015 0.9552
3 15 23 2 70. 86 18 1. 068 1.061 0. 8250 0. 9055
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5 15 20 1 77.86 17 1. 057 1.122 0.8974 0. 8556
6 25 20 1 80.72 17 1.073 1.130 0. 9060 0.9672
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