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®2 HE(SHEMZ)S5EFEZ(TSHENEMR)HEEEEENESHRRBER (F2)

Target P 4542 M( 1P o P75)

HRIE BT (A HAMZ ) (n=120) “HERF 27 (RAHF 28 £ 422 ) (n=120) v i P
1231 451.380(422.5,481.5) 491.541(443.4,785.5) 4607.500  -4.821  0.000”
1352 49.206(43.3,57.0) 53.834(44.1,180.9) 5695.000  -2.799  0.005"
1353 39.611(32.9,47.3) 43.257(33.2,165.7) 5743.000  -2.709  0.007"
1429 138.622(126.9,146.6) 145.217(130.2,299.6) 5525.000  -3.115  0.002”
1430 82.931(73.7,91.1) 88.044(72.3,233.5) 6070.000  -2.101  0.036"
1565 211.451(200.6,223.5) 226.543(200.7,465.4) 5366.000  -3.410  0.001"
1566 178.050(169.2,187.1) 188.573(169.8,458.0) 5401.000  -3.345  0.001"
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11044 439.119(408.2,476.7) 453.088(397.5,533.0) 6124.000  -2.001  0.045
11100 59.090(53.5,66.6) 75.513(58.5,254.4) 4020.000  -5.913  0.000”
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Identification of Quantized Characterization of Liver Meridian Based on Raman Spectrum of

Chinese Medicinal Materials

Liu Shuming , Liang Hao, Zhao Ziwei, Wang Hui, Wang Yun
(Research Center of TCM—Information Engineering, School of Chinese Materia Medica, Beijing University of
Chinese Medicine, Beijing 102488, China)

Abstract: Objective  Based on the comparison and analysis of Raman spectra of liver meridian (including other
meridian) and non-liver meridian (other meridian excluding liver meridian) traditional Chinese medicine, the accurate
quantitative characterization data of liver meridian was obtained, and the liver meridian identification model was
established and analyzed. Methods Taking 120 non-liver meridian (other meridian excluding liver meridian)
traditional Chinese medicines (TCMs) as blank control and 120 liver-meridian (including other meridian) TCMs as
experimental medicines, Raman spectra of 240 TCMs were obtained after sample pretreatment and Raman spectroscopy
detection, and then quantified in units of 1 em™. Then combined with Random Forest(Random Forest, RF), Artificial
Neural Network (Artificial Neural Network, ANN) and other algorithms, we constructed the identification models of
quantized characterization of liver meridian. Results Compared with non—liver meridian (other meridian excluding
liver meridian) TCMs, the Raman spectra of the liver meridian TCM were generally lower in the whole detection range,
especially in the range of 200—1100 ¢cm™. The quantized Raman spectrogram data combined with ANN presented the
best discrimination results with accuracy, precision>0.871, the receiver operating characteristic curve (ROC) was drawn
and the area under ROC curve (AUC) was obtained, with AUC>0.921. Conclusion The Raman spectrogram of TCMs
has significant correlation with liver meridian, which can be used as a whole quantized characterization of liver meridian.
Combined with ANN, Raman spectrogram can carry out identification analysis efficiently and accurately, which is
conducive to solving the bottleneck problem of lacking accurate data on medicinal properties and enriching the scientific
connotation of attributing meridians.

Keywords: Traditional Chinese Medicine (TCM), Raman spectroscopy, Medicinal properties, Liver meridian, Artificial

neural network, Identification model, Quantized characterization
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