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Abstract: Objective To establish an online monitoring method for the extraction process of Ophiopogon japonicus in Yiqi Fumai
Lyophilized Injection (YQFM), based on multivariate statistical process control (MSPC) technology, to realize real-time monitoring
of the extraction process of Ophiopogon japonicus. Methods Using three key process parameters: steam pressure, boiling
temperature, and cooling water return temperature, combined with the fructose level monitored online by near-infrared spectroscopy
technology as variables, an MSPC model for the extraction process of winter wheat water was established using nine commercial
production batches. Use SIMCA-P+14.1 software for data analysis, and use partial least squares (PLS) algorithm for automatic
fitting to establish a batch change model (BEM) for production process evaluation. Use principal component analysis (PCA)
algorithm for automatic fitting to establish a batch level model (BLM) for batch evaluation. Use the model for process monitoring of
three commercial scale experimental batches (inspection batches 1, 2, and 3) to evaluate model performance. Results Generate
Hotelling T* charts and DMod X control charts for BEM and BLM. The DMod X control chart uses +3SD as the control limit to

evaluate the data structure (i.e. the correlation between parameters) of each batch of parameters. The Hotelling T* chart takes 95% as

Weks BEA: 2023-05-16

FE—1EH Wk E (1989—), U3, B B TR, 3 BN b 2 A 7 A ok B 5 B R B F FE . Tel: (022) 86342030 E-mail : tsl-
shangxianzhao201@tasly.com

YEEMEE K APt FEAE R A e R R

14 R IHFFT . E-mail : zhanglei2013 12@tasly.com



+ 1680 -

$F46% FE8H 2023FE8 8 "é""#‘[ﬁt % Drug Evaluation Research

Vol. 46 No.8 August 2023

the control limit, and can evaluate whether there are any abnormalities in the data structure of each batch of parameters without any
differences. The BLM results showed that the DMod X value of the inspection batch exceeded the control limit, and the BLM results

were consistent with the BEM inspection results. The DMod X value of some time nodes in inspection batch 1 exceeded the control

limit, while the DMod X value of most time nodes in inspection batch 2 and 3 exceeded the control limit. Analysis of the above

exceeding data points revealed that the main reason was that the return water temperature of the cooling water exceeded the control

level. Conclusion The results of this study show that the data mining and model development of complex traditional Chinese

medicine manufacturing process with the help of statistical process control technology can realize the real-time monitoring of

traditional Chinese medicine pharmaceutical process, and provide a reference for the establishment of intelligent control technology

of traditional Chinese medicine.

Key words: multivariate statistical process control; Yiqifumai Lyophilized Injection; extraction process of Ophiopogon japonicus;

batch change model (BEM); batch level model (BLM)
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