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Study of Different Tree Peony Varieties by Fourier Transform
Infrared Spectroscopy

Zhao Shuaiqun Liu Gang Ou Quanhong Zhao Xingxiang Ren Jing
Xu Juan Hao Jianming

(School of Physics and Electronic Information , Yunnan Normal University, Kunming, Yunnan 650500, China)

Abstract The conventional method to identify tree peony varieties is based on morphology, which is strongly
subjective and lacks chemical information. Fourier transform infrared spectroscopy (FTIR) technology combined with
principal component analysis (PCA) is applied to identify different varieties of tree peony flowers in this paper. The
infrared spectra of tree peony samples are similar on the whole, which are mainly composed of the vibration
absorption bands of proteins, phenols, lipids, glycosides, polysaccharides, flavonoids, and so on. First derivative
sepctra in the range of 1800~700 cm ' are selected to perform principal component analysis and correlation analysis
using Matlab 2010 program. Correct classification amounting for 96% is observed. The results of principal
component analysis and correlation analysis are identical with each other. It is demonstrated that FTIR-principal
component analysis can be used as a possible means for the identification of different tree peony varieties.
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Table 1 Ten different varieties of tree penoy flowers

Sample Variety Code Color Flower type
a Luo Yanghong LY Amaranth Rose Form
b Yao Huang YH Yellow Crown Form
c Zhao Fen ZF Pink Crown Form
d Dou Li DL Yellow-green Globular Form
e Da Zongzi Dz Purple Rose Form
f Heihaisajin HH Dark purple Lotus Form
g Si Helian SH Amaranth Rose Form
h XiangYu XY White Crown Form
i Jin Ge ]G Golden Flore pleno
j Hua Erqiao EQ Pretty in pink Rose Form
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Fig. 1 Raw spectra of ten different varieties of

tree penoy flowers in the range of 4000~400 cm™ '
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Fig. 2 First derivative spectra of ten different varieties

of tree penoy flowers in the range of 1800~700 cm™ !
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Table 2 Correlation coefficients between 10 varieties of tree penoy flowers

LY YH ZF DL DZ HH SH XY 1G EQ
LY 1. 000 0. 967 0.963 0.841 0. 890 0.915 0.941 0.939 0.952 0.899
YH 1. 000 0.984 0. 906 0.918 0.942 0.956 0.956 0.953 0. 857
ZF 1. 000 0.884 0. 885 0.920 0.951 0.931 0.939 0.876
DL 1. 000 0.952 0.901 0.873 0.943 0. 906 0. 694
DZ 1. 000 0.948 0.926 0.979 0. 949 0.793
HH 1. 000 0. 959 0.962 0.948 0.876
SH 1. 000 0. 947 0.961 0.914
XY 1. 000 0.973 0.836
]G 1. 000 0.878
EQ 1.000
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