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Rapid identification of coicis semen from different habitats based on electronic
trait detection technology combined with machine learning

ZHANG Yunfei, ZHANG Jiuba, CHEN Peng, SHI Yabo, ZHANG Kewei, MAO Chungin, LU Tulin
College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract: Objective To establish a rapid identification method of coicis semen from different habitats based on electronic trait
detection technology and multiple analysis algorithm. Methods Firstly, the chromaticity value of coicis semen was determined by
CM-5 spectrophotometer, and the Decision Tree (DT) model, k-nearest neighbor (KNN) model and Bayes discriminant model were
established. Secondly, the discriminant factor analysis (DFA) model and heat map of coicis semen of different habitats were established
according to the detection of odor components by ultra-fast electronic nose analysis to explore the difference of odor information of
coicis semen in different habitats. At the same time, the partial least squares discriminant analysis (PLS-DA) model was used to explore
difference markers from different habitats. Finally, the correlation between the surface color of coicis semen and the internal odor
components was analyzed. Results 2-Propenoate, 2-methylbutanal, toluene, propanal can be used as the main odor markers to
distinguish coicis semen from different habitats, butan-2-one, 2,3-pentanedione, 3-hexanol and other odor components were
significantly correlated with L*, a*, and »* values. Conclusion Electronic eye combined with ultra-fast gas phase electronic nose
technique can identify coicis semen from different habitats quickly and accurately. This method can be used as reference for the
identification and quality control of multi-habitats Chinese medicines.
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Table 1 Sources of 26 batches of Coicis Semen
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Table 3 Results of variance analysis of color value of coicis
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Fig. 2. Odor fingerprints of coicis semen from different habitats
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Fig. 3 DFA score plots (A, B) and heatmap (C) of coicis semen from different habitats
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Table 5 Information on volatile compounds and sensory description of coicis semen from different habitats
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Fig. 4 PLS-DA model of coicis semen from different habitats.
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odor components of coicis semen from different habitats
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Fig.5 Correlation heatmap between color and odor components of coicis semen from different habitats
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