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Abstract: Spectrum-effect relationship research in traditional Chinese medicine (TCM) serves as a crucial technical bridge between
traditional therapeutic efficacy and modern scientific research. By elucidating the intrinsic correlations between the chemical spectra
of TCM and their pharmacological activities, this approach enables accurate identification of pharmacodynamically active substances
and elucidation of their mechanisms of action. It thereby provides an innovative foundation for scientific quality control of TCM.
However, inherent characteristics of TCM and current research limitations present significant challenges in this field. Centered on
framework of “spectrum-efficacy, spectrum-effect relationships and achievement transformation”, this review systematically
summarizes the key challenges facing spectrum-effect research in TCM, analyzes their underlying causes, and offers recommendations
for standardizing future studies and industrializing research outcomes. This work aims to advance spectrum-effect research toward
greater scientific rigor, systematicity, and practical value.
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Fig.1 Schematic diagram of research workflow for TCM-SER and potential error sources at each stage
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Table 1 Commonly used efficacy indicators and models in TCM-SER research
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TNF-o-fRiSRFE D F-a; IL-6-FA4HAA3-6; SOD-BAMNYEALES; DPPH-1,1- 28 FE-2-=HFEK Mk ABTS-2,2-BE%(-W-3- 2 FE 2 -1 ek
6-TR ; TT-HEM MR (i) PT-EIL ARSI (] APTT-iE AL 873 B L i g I 1] o
TNF-o-tumor necrosis factor-a; IL-6-interleukin-6; SOD-superoxide dismutase; DPPH-1,1-diphenyl-2-picrylhydrazyl; ABTS-2,2"-azino-bis (3-

ethylbenzothiazoline-6-sulfonic acid); TT-thrombin time; PT-prothrombin time; APTT-activated partial thromboplastin time.
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Table 2 Commonly used analytical techniques and methods in TCM-SER research
KA 44 FK SHTEA RIS L SL IR ZHAER SCHR
R Sl HPLC-DAD GRA. PCC. Hi{Hi TEB. WaERy 58
hk T HPLC GRA. PLS B RAT. UM 59
H UPLC. GC-MS GRA. PLS i HLLBRE 60
T HPLC. UPLC-Q-TOF-MS GRA. PLS. SCC e, Pl 61
Eapia UPLC-Q-TOF-MS AHP. GRA SR Prst. priEd 62
sy ICP-MS PCA. GRA. CA. PLSR UM U E 63
SR Bk UPLC-DAD. UPLC-Q-TOF-MS  SPSS EilES] 64
WE-AA HPLC CA. PCA EIR 65
4. 5-HlfH L UHPLC GRA. PLS LS 66
R HPLC PCC ENN: | 67
Y HPLC. GC-MS PCA. PCC. OPLS E 68
ZHEW HPLC GRA ik 69
AN JLEFUERZ R UHPLC GRA ME. Bk 70
[ A S GC-MS OPLS-DA HhE 71
SHE O HPLC-MS/MS GRA. CCM. OPLS PR DR 72

PCC-Pearson #5¢ #40: SCC-Spearman 254 K /¥ AHP-Z RS #T7%; SPSS-SPSS AHIGH: 474T: OPLS-IEA fhi fie /> - 3f¢idi; OPLS-DA-IEZC

Tfe N =M ML CCM-HR R HGE.

PCC-Pearson correlation coefficient; SCC-Spearman rank correlation coefficient; AHP-analytic hierarchy process; SPSS-statistical product and service

solutions correlation analysis; OPLS-orthogonal partial least squares; OPLS-DA-orthogonal partial least squares-discriminant analysis; CCM-correlation

coefficient method.
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