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茶叶中同位素与多元素特征及其原产地PCA-LDA判别研究
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摘要： 本研究采用稳定同位素质谱和等离子发射光谱质谱法测定茶叶中同位素比率和多元素含量,并结合主成分分

析(PCA)和线性判别分析(LDA)法建立模型,对福建、山东和浙江出产的茶叶,以及浙江余姚、金华和西湖出产的茶

叶进行产地溯源判定。结果表明,不同产地的茶叶中稳定同位素δ
15

N、δ
13

C、δD、δ
18

O数值范围不同,而且Li、
Be和Na等27个矿物元素的含量变化也较大,具有一定的地域特征。PCA法能够区分不同产地的茶叶,但不同产地样

本存在部分重合;而采用PCA-LDA法能够有效区分不同产地的茶叶,其中福建、山东和浙江产地的判定准确率为

99%,浙江余姚、金华和西湖产地的判定准确率为86%。因此,利用稳定同位素和矿物多元素检测结合PCA-LDA法
能够较好进行茶叶产地溯源,具有一定的可行性和应用价值。
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APPLICATION OF PCA-LDA METHOD TO DETERMINE THE GEOGRAPHICAL ORIGIN OF 
TEA BASED ON DETERMINATION OF STABLE ISOTOPES AND MULTI-ELEMENTS

YUAN Yu-wei1, ZHANG Yong-zhi1, FU Hai-yan2, HAN Wen-yan3, LI Shu-fang4, YANG Gui-ling1, 
ZHANG Zhi-heng1 

1. Institute of Quality and Standard for Agro-products, Zhejiang Academy of Agricultural Sciences, 
Hangzhou Zhejiang 310021;
2. College of Pharmacy, South-central University for Nationalities, Wuhan Hubei 430074; 
3. Tea Research Institute, Chinese Academy of Agriculture Sciences, Hangzhou Zhejiang 310008;
4. Research Center of Agricultural Quality Standards and Testing Techniques, Henan Academy of 
Agricultural Sciences, Zhengzhou Henan 450002 

Abstract: The ratio of stable isotope and concentration of multi-element in tea was determinated with 
isotope ratio mass spectrometry (IRMS) and inductively coupled plasma mass spectrometry (ICP-MS). 
Pattern recognition techniques with principal component analysis (PCA) and linear discriminant analysis 
(LDA) were used to classify the geographical origins of tea from Fujian, Shandong and Zhejiang 
province, and Yuyao, Jinhua and Xihu region of Zhejiang. The results showed the values of 

δ15N,δ13C,δD,δ18O and the ratios of 206Pb/207Pb,208Pb/206Pb and 87Sr/86Sr in tea samples were 
different from different origins. There was also large variable for the concentrations of 27 mineral 
elements, such as Li, Be, Na and so on, with a specific character of origin. The method of PCA could be 
used to classify the geographical origin of tea from different origins but with a cross in the scatter plot. 
However, PCA combining with LDA could gave correct assignation percentages of 99% for the tea 
samples among Fujian, Shandong and Zhejiang provinces, and 87% for the tea samples among Yuyao, 
Jinhua and Xihu region of Zhejiang. These results revealed that it was possible and feasible to classify 
the geographical origin of tea by the method of PCA-LDA based on the determination of isotopes and 
multi-elements.
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