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Abstract: The quality of traditional Chinese medicine (TCM) is the lifeline for TCM industry. The develop-
ment of artificial intelligence (Al) has provided new means for the quality management of Chinese medicinal mate-
rials (CMM). In this paper, we take the quality marker (Q-marker) as a breakthrough point, focused on the research
strategy from chemical markers to Q-markers, picked up the characteristics of the Q-markers from the near infrared
spectrum (NIRS), and explored the feasibility of establishing the NIRS assay based on Q-marker. After integrated
the biological activity detection and artificial neural network algorithm, we try to establish the relationship between
the spectral properties of NIRS and specific efficacy of the CMM. Finally, the bottlenecks will be solved that related
to the transmission and traceability of quality attributes in the process of TCM production, quantity change, overall
quality management and so on. This system is going to improve TCM quantity scientific and intelligent supervi-
sion, and promote the upgrading of traditional TCM industry.
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Table 1  Application of NIRS in analysis of effective components of Chinese medicinal materials (CMM)

Test CMM

Quantitative compound

Algorithm Reference

Lonicerae japonicae flos

Chlorogenic acid; caffeic acid; dicaffeoylquinic acids PLS [24]

Scutellariae radix Baicalin; total baicalein PLS/PCA [25]
Angelicae sinensis radix Ferulic acid GA-MLR PCA/RF [26]
Acorus calamus L.; Acorus tatarinowii Schott  f-Asarone; a-asarone PLS; PLS-DA [27]
Ginkgo folium Flavonol glycoside; moisture; extract contents PLS-DA [28]
Curcumae longae rhizoma Curcumin PLS [29]
Paridis rhizoma Polyphyllini; polyphyllinii; polyphyllinvi; polyphyllin V1 PLS-DA [30]
Atractylodis macrocephalae rhizoma Atractylenolide I; tractylenolide 111 PLS [31]

Fritillaria Total alkaloids

PLS factorization [32]
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Figure 1  Cluster analysis of different Chinese medicinal materials (CMM) by near infrared spectrum (NIRS). A: Original NIRS for 16
kinds CMM; B: NIRS after first-order derivative combined with de-trend pretreatment; C: The cluster distribution of different CMM in
two-dimensional space; D: The cluster distribution of different CMM in three-dimensional space
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Figure 2 PLS-DA analysis by NIRS in the different Lonicera japonica flos and Lonicera flos samples. A: NIRS after first-order derivative

pretreatment; B: Score plot of the NIRS with the specific spectra; C: Regression coefficient of the PLS-DA analysis for the principal compo-

nent; D: NIRS of two representative chemical markers; E: Score plot of the PCA cluster with the dominated wavenumber points; F: Loading

plot of the PCA result of the two chemical markers
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