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Discrimination of Periplaneta americana and other insectivorous herbs by FTIR
spectroscopy combined with chemometrics

LI Yan-xi, LI Xiao-peng, GU Jian, SHI Zhi-long, LI Jia-chuan, REN Yan
College of Pharmacy, Southwest Minzu University, Chengdu 610041, China

Abstract: Objective To establish a method for the identification of the Periplaneta americana and other insectivorous herbs
(Scorpio and Hirudo) based on infrared spectroscopy combined with chemometrics, and to provide a basis for the identification of
the P americana. Methods Fourier transform infrared spectroscopy was used to collect the infrared spectrum data of three kinds of
insect medicine powders. After the second order derivation of the obtained spectral data, the ordinate verticalization method and
standardization method were used to optimize the spectrum. The spectral data was further analyzed by chemometrics, such as hierar
chicalcluster analysis (HCA), principal component analysis (PCA) and partial least squares discriminant analysis (PLS-DA). Results
There were differences in the infrared fingerprints of the P americanas, Scorpios, Leeches. The absorption peaks of the P,
americanas at 1 711, 1 410, and 712 cm™* were obvious. The absorption peaks of the Scorpios at 1 753, 1 400, 1 168, and 717 cm’!
were obvious. The absorption peaks of the Leeches at 1 558, 1 457, 1 400, and 669 cm”! were obvious, And the leeches have no
absorption peak at 1 753—1 711 cm . The peak shape of the three insectivorous herbs was significantly different at 1 800—1 700
cm . In the second derivative spectrum, the positions of the main peaks are the same, but the intensity of the common peaks is
different. Using the HCA analysis method, it was found that the three insectivorous herbs could be quickly distinguished. The PCA
and PLS-DA analysis methods were used to find that the three insectivorous herbs were distributed in different regions. Conclusion
Infrared spectroscopy combined with chemometrics can easily and quickly identify the P americanas and other insectivorous herbs
(Scorpios and Leeches), and provide reference for the quality control and evaluation of P. americanas.
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Fig.1 Fingerprint of P. americana Scorpio and Hirudo
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Fig. 2 Infrared spectrum of second derivative of P.
americana (A), Scorpio (B) and Leech (C)
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Fig. 4 2D scattered scores plot (A) of PCA and 3D scattered scores plot (B) of PCA of three insectivorous herbs
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Fig.5 PLS-DA 2D scattered scores plot (A) and 3D scattered scores plot(B) of PLS-DA of three insectivorous herbs
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