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ΔSr等级序列模式识别法分析补中益气丸和十全大补丸HPLC指纹图谱

邹华彬,董凤娟,张新玲,杜爱琴

School of chemistry and chemical engineering, Shandong university, Jinan 250100, China

摘要： 

建立一种新的中药HPLC指纹图谱模式识别方法-指纹图谱相对峰面积差（ΔSr）等级序列模式识别法，可以综合利

用指纹峰峰位定性信息及成分含量信息实现中药复方黑箱体系的鉴别及定量质量评价。测定了中药复方补中益气丸

和十全大补丸无水乙醇提取物HPLC指纹图谱，建立ΔSr序列。根据正态分布定义不同相似度等级ΔSr≤ΔSr+xSv,-
3≤x≤+3, 确定各样品的特征样品组,构成每个样品的分类信息。该法无须对照样品及经验知识,可以对这两种组成

相似的中药复方进行准确精细的分类,品种识别率100％,而相关系数r和向量夹角余弦cosα相似度法无法准确识别两

类样品。ΔSr等级序列聚类法是一种准确的HPLC指纹图谱分析方法,适用于中药复方复杂生物系统-一种黑箱系统的

鉴别及质量评价。 

关键词： 补中益气丸   十全大补丸   指纹图谱   &Delta   Sr序列   鉴别   模式识别   黑箱   

HPLC fingerprint spectra analysis of Buzhong Yiqi Pills and Shiquan Dabu Pills by 
the relative peak area difference ΔSr

ZOU Hua-bin, DONG Feng-juan, ZHANG Xin-ling, DU Ai-qin 

山东大学化学与化工学院, 山东 济南 250100 

Abstract: 

An efficient and simple pattern recognition methodrelative peak area difference (ΔSr) grade sequence 
classifying method was established. It is suitable for analyzing HPLC fingerprint spectra of herbal 
medicines Buzhong Yiqi Pills and Shiquan Dabu pills based on both information of peak positions and 
contents of compounds, and it is qualified to recognize the two traditional Chinese compound formulae 
which are so-called “black box” systems. The HPLC fingerprint spectra of these two medicines’ 

components extracted with absolute ethanol were measured, and the ΔSr sequences of these samples 
were constructed. Then their most similar sample groups characteristic sequences named ΔSr grade 
sequences were determined depending on the similarity scale ΔSr≤ΔSr+xSv,-3≤x≤+3. In addition, 

clustering and classification of these samples were performed relying on the characteristic sequences. 
These two kinds of  medicine were accurately and subtly recognized by this new method, with the 
correct ratio of 100％. The results were greatly superior to those  obtained by means of coefficient r and 

vectorial angle cosine(cosα) methods. The results also indicated that the ΔSr grade sequence clustering

／classifying method was an accurate and simple approach suitable for quantitative identification and 
quality control of traditional Chinese compound formula, a kind of complex “black box” system. 
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