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Study on quality evaluation of Psoralea corylifolia L. against liver
cancer based on the effect-constituents index
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Abstract: Psoralea corylifolia L., a widely used traditional Chinese medicine, has recently demonstrated
therapeutic potential in the treatment of liver cancer. However, rigorous evaluations regarding its clinical efficacy
and quality control remain insufficient. To address this issue, this study selected 10 batches of Psoralea corylifolia
L. from different habitats as research objects. Firstly, high-performance liquid chromatography (HPLC) was
employed to optimize the chromatographic conditions, and based on this, the chemical fingerprints of the 10 batches
of medicinal materials were constructed to characterize their chemical composition profiles. Meanwhile, the IC,,
values of medicinal extracts from each batch against Hepal-6 liver cancer cells were determined; using spectrum-
effect correlation analysis, potential anti-liver cancer active components were preliminarily screened, and their
activities were further validated by cell experiments. Finally, an effective-constituents index (ECI) was established
for the 10 batches of Psoralea corylifolia L. and applied to its quality evaluation. The results showed that although
the similarity of the chemical fingerprints of the 10 batches of Psoralea corylifolia L. exceeded 0.95, indicating a
relatively consistent overall chemical composition, the content of common components varied significantly among
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different batches. In terms of anti-liver cancer activity, the IC,; values of the 10 batches of medicinal materials
against Hepal-6 cells ranged from 34.54 pmol-L" (minimum) to 85.04 pumol-L" (maximum), showing obvious
differences in activity, which further confirmed the necessity of establishing a more targeted quality evaluation
system. Through spectrum-effect relationship analysis and in vitro cell activity verification, it was confirmed that
isobavachin, neobavaisoflavone, bavachin, psoralidin, isobavachalcone, bavachinin and bakuchiol are the main
active components responsible for the anti-liver cancer effect of Psoralea corylifolia L. Notably, psoralen and
isopsoralen, which are specified as index components in the Pharmacopoeia, showed no inhibitory activity against
Hepal-6 liver cancer cells in this study. In addition, the constructed ECI could classify the 13 batches of Psoralea
corylifolia L. into three quality grades, and this classification result was consistent with the results of linear
discriminant analysis, indicating good reliability of the ECI. More importantly, the correlation coefficient between
the ECI of Psoralea corylifolia L. and its anti-liver cancer activity reached as high as 0.957, which fully proved
that the ECI can effectively reflect the anti-liver cancer efficacy of Psoralea corylifolia L. In conclusion, the ECI
established in this study can be used for the quality evaluation of the anti-liver cancer effect of Psoralea corylifolia
L. It not only provides a new method for improving the quality control standard of Psoralea corylifolia L. but also
offers a valuable reference for the quality control and efficacy evaluation of other anti-tumor traditional Chinese
medicines.
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Table 1 Information on Psoralea corylifolia L. sample
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Sample No. Sampling time Origin Sample No. Sampling time Origin
S1 20250207 Xishuangbanna, Yunnan S6 20241224 Fushun, Liaoning
S2 20240225 Henan S7 20240901 Ruili, Yunnan
S3 20250213 Baoji, Shaanxi S8 20241225 Huoshan, Anhui
S4 20250212 Shangluo, Shaanxi S9 20250125 Yulin, Guangxi
S5 20241211 Jinsha, Sichuan S10 20241130 Xinxiang, Henan
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Figure 1 HPLC Chromatograms of Psoralea corylifolia L. sample and mixed standards, as well as chemical characteristics of 10 batches

of Psoralea corylifolia L. A: HPLC chromatograms of Psoralea corylifolia L. sample; B: HPLC chromatograms of mixed standards; C:

Chromatographic peaks of 10 batches of Psoralea corylifolia L. samples; D: Heatmap of 10 batches of Psoralea corylifolia L. samples; E:

Percentage content of 9 components in 10 batches of Psoralea corylifolia L. sample. a: Psoralen; b: Isopsoralen; c: Isobavachin; d: Neoba-

vaisoflavone; e: Bavachin; f: Psoralidin; g: Isobavachalcone; h: Bavachinin; i: Bakuchiol
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Figure 2 Determination of in vitro anti-liver cancer activity of 10 batches of Psoralea corylifolia L. samples
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Figure 3 Pearson correlation analysis between 1/IC,, value of 10 batches of Psoralea corylifolia L. samples and the content of 9 chemical

constituents
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Figure 4 Determination of anti-liver cancer activity of 7 active compounds in Psoralea corylifolia L.
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Table 2 Effect-constituents index (ECI) of 10 batches of Psoralea

corylifolia L. samples

Sample 100:-F, G, - ECI
c d e f g h i
S1 0.023 0.176 0.115 0.045 0.251 0.242 1.689 2.541
S2 0.015 0.083 0.042 0.022 0.104 0.097 0.449 0.812
S3 0.022 0.164 0.111 0.041 0.241 0.250 1.782 2.611
S4 0.022 0.179 0.110 0.054 0.197 0.277 1.722 2.561
S5 0.021 0.144 0.100 0.046 0.181 0.205 1.684 2.381
S6 0.025 0.234 0.143 0.050 0.315 0.328 2.233 3.328
S7 0.025 0.153 0.099 0.039 0.206 0.197 1.817 2.536
S8 0.029 0.248 0.149 0.050 0.330 0.345 2.405 3.556
S9 0.027 0.178 0.112 0.047 0.222 0.245 2.007 2.838
S10  0.036 0.171 0.114 0.067 0.234 0.238 1.942 2.802
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Table 3 ECI of 13 batches of Psoralea corylifolia L. samples

Sample 100G, —  ECI
c d e f g h i
SYI 0016 0073 0051 0036 023 0128 1.948 2375
SY2 0019 0071 0076 0057 0096 0.145 1.346 1.810
SY3 0015 0103 0069 0041 0135 0.143 2248 2.754
SY4 0004 0065 0046 0022 0081 0090 1.195 1.503
SYS 0007 005 0073 0028 0.137 0142 2146 2638
SY6 0010 0067 0048 0030 0088 0099 1442 1.784
SY7 0016 0082 0053 0035 020 0125 2152 2.583
SYS 0023 0098 0056 0057 0.111 0134 2275 2754
SY9 0011 0061 0042 0035 0081 0097 1.517 1.844
SYI0 0012 0046 0024 0026 0055 0058 0892 1.113
SYIL 0009 0.118 0075 0031 0150 0.153 2261 2797
SYI2 0013 0002 0100 0037 0132 0.157 2153 2.694
SYI3 0011 0011 0088 0031 0156 0.154 2328 2879
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Figure 5 Linear discriminant analysis (LDA) analysis of quality grades for different batches of Psoralea corylifolia L. samples. A: LDA

analysis based on liver cancer cell inhibitory activity for 13 Psoralea corylifolia L. batches; B: Classification analysis based on psoralen,

isopsoralen, total content of 9 components, and ECI
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