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Abstract: Objective To establish the HPLC fingerprints of different polarity fractions from Xiongdan (Fel Ursi) powder and
compare the differences of chemical composition between the different extractions from Fel/ Ursi powder, and provide a reference for
comprehensive evaluation of the quality of Fel Ursi powder. Method Fel Ursi powder was extracted by ethyl acetate, chloroform,
acetone, anhydrous ethanol and acetonitrile, concentrated and dried, dissolved with methanol to obtain samples. The samples were
analyzed by HPLC fingerprints. The similarity evaluation software was used for data analysis. Results In 10 batches of Fel Ursi
powder, a total of six common peaks were selected as the fingerprint peaks from the ethyl acetate extracts. A total of eight common
peaks were identified from the HPLC fingerprint of chloroform extracts. A total of eight common peaks were identified from the
acetone part of HPLC fingerprints. A total of 10 common peaks were identified from the HPLC fingerprint of acetonitrile extraction.
Atotal of 16 common peaks were identified from the anhydrous ethanol extraction of HPLC fingerprints. A total of four common peaks
(tauroursodeoxycholic acid, taurochenodeoxycholic acid, ursodeoxycholic acid, chenodeoxycholic acid) were identified from the five

solvents. Based on the results of cluster analysis and principal component analysis (PCA), it was found that Fel Ursi powder from the
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same producing area also had certain quality differences due to the different processing methods of different manufacturers. Through
orthogonal partial least squares-discriminant analysis (OPLS-DA), it was found that tauroursodeoxycholic acid, taurochenodeoxycholic
acid, ursodeoxycholic acid, chenodeoxycholic acid, peak 10 of the ethanol fraction, peaks 1, 2 of the acetonitrile fraction may be the
main marker components of Fel Ursi powder quality differences. Conclusion The established HPLC fingerprints can fully reflect
the distribution of the chemical composition of Fe/ Ursi powder, which provide reference for the quality evaluation of Fel Ursi powder,
and provide a certain basis for the study of the spectrum-effect relationship of Fel Ursi powder.

Key words: Fel Ursi powder; polar parts; HPLC; fingerprint; quality evaluation; chemical pattern recognition; tauroursodeoxycholic

acid; taurochenodeoxycholic acid; ursodeoxycholic acid; chenodeoxycholic acid; cluster analysis; principal component analysis;

orthogonal partial least squares-discriminant analysis
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Table 1 Sample information for Fel Ursi powder
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ursodeoxycholic acid; 4-chenodeoxycholic acid.
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Fig.1 HPLC of mixed reference substances (A) and
different polar parts from Fel Ursi powder (S1, B)
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Fig.2 HPLC fingerprint overlay of ethyl acetate extracts
of different Fel Ursi powder samples and its control
fingerprint (R)
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Table 2 Similary between fingerprint of ethyl acetate
extracts from different Fel Ursi powder samples and its
control fingerprint

HRARE
St §2 83 S84 S5 S6 ST S8 §9 S10 R
ST 1.000 0.998 0.981 0.834 0.992 0.996 0.997 0.992 0.632 0.991 0.998
S20.998 1.000 0.976 0.805 0.995 0.998 0.995 0.990 0.592 0.987 0.994
S30.981 0.976 1.000 0.806 0.972 0.977 0.988 0.977 0.604 0.963 0.981
S40.834 0.805 0.806 1.000 0.771 0.808 0.818 0.793 0.950 0.863 0.854
S5 0.992 0.995 0.972 0.771 1.000 0.996 0.993 0.995 0.551 0.982 0.989
S60.996 0.998 0.977 0.808 0.996 1.000 0.995 0.989 0.598 0.988 0.995
S70.997 0.995 0.988 0.818 0.993 0.995 1.000 0.992 0.613 0.988 0.996
S8 0.992 0.990 0.977 0.793 0.995 0.989 0.992 1.000 0.585 0.984 0.990
S90.632 0.592 0.604 0.950 0.551 0.598 0.613 0.585 1.000 0.681 0.662
S10 0.991 0.987 0.963 0.863 0.982 0.988 0.988 0.984 0.681 1.000 0.995
R 0.998 0.994 0.981 0.854 0.989 0.995 0.996 0.990 0.662 0.995 1.000
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Fig.3 HPLC fingerprint overlay of chloroform extracts of
different Fel Ursi powder samples and its control
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Table 3 Similary between fingerprint of chloroform

extracts from different Fel Ursi powder samples and its

control fingerprint

HILLE
SI S2 S3 sS4 S5 S6 S7 S8 S9 S0 R

e

ST 1.000 0.784 0.699 0.993 0.978 0.999 0.990 0.965 0.975 0.994 0.998
S20.784 1.000 0.911 0.712 0.883 0.767 0.861 0.912 0.636 0.773 0.812
S30.699 0.911 1.000 0.632 0.792 0.687 0.778 0.846 0.56 0.666 0.730
S40.993 0.712 0.632 1.000 0.953 0.996 0.969 0.931 0.994 0.986 0.987
S5 0.978 0.883 0.792 0.953 1.000 0.975 0.996 0.994 0.918 0.964 0.988
S6 - 0.999 0.767 0.687 0.996 0.975 1.000 0.986 0.959 0.981 0.990 0.997
S70.990 0.861 0.778 0.969 0.996 0.986 1.000 0.991 0.938 0.981 0.996
S8 0.965 0.912 0.846 0.931 0.994 0.959 0.991 1.000 0.889 0.950 0.977
S9 0.975 0.636 0.560 0.994 0.918 0.981 0.938 0.889 1.000 0.967 0.965
S10 0.994 0.773 0.666 0.986 0.964 0.990 0.981 0.950 0.967 1.000 0.989
R 0.998 0.812 0.730 0.987 0.988 0.997 0.996 0.977 0.965 0.989 1.000
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Fig. 4 HPLC fingerprint overlayof acetone extracts of
different Fel Ursi powder samples and its control
fingerprint (R)
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Table 4 Similary between fingerprint of acetone extracts
from different Fel Ursi powder samples and its control
fingerprint

HILLE
SI S2 S3 S4 S5 S6 ST S8 89 S0 R

Fed

ST 1.000 0.999 0.931 0.900 0.904 0.980 0.984 0.980 0.761 0.978 0.985
S20.999 1.000 0.935 0.908 0.895 0.982 0.986 0.974 0.773 0.981 0.987
S30.931 0.935 1.000 0.974 0.730 0.981 0.976 0.864 0.906 0.944 0.977
S40.900 0.908 0.974 1.000 0.634 0.966 0.961 0.799 0.965 0.954 0.959
S5 0.904 0.895 0.730 0.634 1.000 0.810 0.822 0.969 0.421 0.804 0.827
S60.980 0.982 0.981 0.966 0.810 1.000 0.999 0.926 0.869 0.987 0.999
S70.984 0.986 0.976 0.961 0.822 0.999 1.000 0.934 0.859 0.989 1.000
S8 0.980 0.974 0.864 0.799 0.969 0.926 0.934 1.000 0.622 0.920 0.936
S90.761 0.773 0.906 0.965 0.421 0.869 0.859 0.622 1.000 0.857 0.857
S10 0.978 0.981 0.944 0.954 0.804 0.987 0.989 0.920 0.857 1.000 0.988
R 0.9850.987 0.977 0.959 0.827 0.999 1.000 0.936 0.857 0.988 1.000
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4-tauroursodeoxycholic acid; 6-taurochenodeoxycholic acid; 8-

ursodeoxycholic acid; 9-chenodeoxycholic acid.
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Fig. 5 HPLC fingerprint overlay of acetonitrile extracts of
different Fel Ursi powder samples and its control

fingerprint (R)
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Table S Similary between fingerprint of acetonitrile
extracts from different Fel Ursi powder samples and

common mode
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Table 6 Similary between fingerprint of ethyl alcohol
extracts from different Fel Ursi powder samples and

common mode

AN

H
SI S2 S3 sS4 S5 S6 ST S8 89 S0 R

HILLE
SI S2 S3 S4 S5 S6 ST S8 89 S0 R

Fed

ST 1.000 0.997 0.970 0.969 0.947 0.995 0.982 0.983 0.935 0.987 0.992
S20.997 1.000 0.972 0.963 0.960 0.997 0.989 0.986 0.925 0.982 0.992
S30.970 0.972 1.000 0.978 0.927 0.984 0.949 0.968 0.955 0.943 0.987
S40.969 0.963 0.978 1.000 0.878 0.974 0.924 0.954 0.992 0.970 0.987
S5 0.947 0.960 0.927 0.878 1.000 0.957 0.987 0.975 0.820 0.914 0.943
S6 - 0.995 0.997 0.984 0.974 0.957 1.000 0.984 0.990 0.942 0.980 0.997
S70.982 0.989 0.949 0.924 0.987 0.984 1.000 0.990 0.875 0.963 0.973
S8 0.983 0.986 0.968 0.954 0.975 0.990 0.990 1.000 0.917 0.972 0.988
S9 0.935 0.925 0.955 0.992 0.820 0.942 0.875 0.917 1.000 0.946 0.961
S10 0.987 0.982 0.943 0.970 0.914 0.980 0.963 0.972 0.946 1.000 0.983
R 0.992 0.992 0.987 0.987 0.943 0.997 0.973 0.988 0.961 0.983 1.000

S11.000 0.998 0.978 0.998 0.975 0.999 0.999 0.984 0.988 0.994 0.999
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Fig. 9 PCA score plot for different polar parts of Fel Ursi powder
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