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四裂红景天与大花红景天红景天的 NMR 指纹图谱与化学模式识别方法研究 

李  涛*，苏  趁，李立新，李  冲，司梦鑫 
四川大学华西药学院，四川 成都  610041 

摘  要：目的  建立基于核磁共振技术 1H-NMR 指纹图谱-化学模式识别的四裂红景天和大花红景天的品种分类和鉴别方法。

方法  采用高分辨（600 MHz）的核磁共振（NMR）指纹图谱技术，测定四裂红景天和大花红景天的全成分信息 1H-NMR
指纹图谱，结合相似性分析、层次聚类分析、主成分分析（PCA）和偏最小二乘法-判别分析（PLS-DA）进行化学模式识别

分析。结果  1H-NMR 指纹图谱-化学模式识别方法是一种有效的区分、鉴别四裂红景天和大花红景天的方法。四裂红景天

和大花红景天的 1H-NMR 指纹图谱差异性较明显，能够真实、全面地反映红景天中的特征性成分和内在品质，四裂红景天

和大花红景天主要差异成分为萜类、黄酮类，尤其萜类成分大花红天素是鉴别四裂红景天和大花红景天的特征性成分，可作

为四裂红景天和大花红景天的分类和鉴别指标。结论  1H-NMR 指纹图谱-化学模式识别方法是一种有效的红景天品种分类

和鉴别方法，为红景天属药用植物的品种鉴别和品质评价奠定基础。 
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Identification of Rhodiola quadrifida and Rhodiola crenulata based on NMR 
fingerprint and chemical pattern recognition method 

LI Tao, SU Chen, LI Li-xin, LI Chong, SI Meng-xin 
West China School of Pharmacy, Sichuan University, Chengdu 610041, China 

Abstract: Objective  A method for classification and identification of Rhodiola quadrifida and Rhodiola crenulata was established 
based on nuclear magnetic resonance 1H-NMR fingerprints-chemical pattern recognition technique. Methods  Using high resolution 
(600 MHz) NMR fingerprints pattern technique, the total component information 1H-NMR fingerprint of R. quadrifida and R. 
crenulata was determinated, combined with the similarity analysis, hierarchical cluster analysis, principal component analysis (PCA), 
and partial least squares discriminant analysis (PLS-DA) methods for chemical pattern recognition analysis. Results  1H-NMR 
fingerprints techniques combined with chemical pattern recognition analysis was an effective method to discriminate and identify R. 
quadrifida and R. crenulata. The difference of the 1H-NMR fingerprint of R. quadrifida and R. crenulata was obvious, which truly and 
comprehensively reflected the characteristic components and internal qualities of Rhodiola. The main different components of R. 
quadrifida and R. crenulata were terpenoids and flavonoids, in particular, crenulatin of the terpenoid was a characteristic ingredient in 
the identification of R. quadrifida and R. crenulata, which can be used as the identification and classification index of R. quadrifida and 
R. crenulata. Conclusion  1H-NMR fingerprints techniques combined with chemical pattern recognition analysis method is an 
effective method for classification and identification of Rhodiola, which lays the foundation for variety identification and quality 
evaluation of medicinal plants of Rhodiola. 
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我国景天科红景天属 Rhodiola L. 植物种类多，

野生资源丰富，有 73 种 2 亚种 7 变种，主要集中分

布在我国西部的高山地区，尤其以云南、四川和西

藏种类最多[1]。西南高山地区是我国红景天属植物

的聚居地，种类多，分布集中，由喜马拉雅山至滇

西北、川西南、川西北地区形成了我国红景天属植 
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