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HPLC Fingerprints of Different Polarity Fractions from Henan Forsythia Fructus
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(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract | Objective: To establish the HPLC fingerprints of different polarity fractions from Henan
Forsythia Fructus, compare their chemical compositions between the different polarity fractions, and provide a
reference for comprehensive evaluation of the quality of Henan Forsythia Fructus. Method: Henan Forsythia
Fructus was extracted by 75% ethanol to obtain the total extract, and then it was extracted by petroleum ether, ethyl
acetate, chloroform, n-butanol, and water respectively; concentrated to extractum, and dried under reduced
pressure to obtain powder samples. The samples were analyzed by HPLC fingerprints, and the similarity evaluation
software was used for data analysis. Result: Eighteen common peaks were determined in HPLC fingerprints of
petroleum ether fraction, and 3 peaks of them were identified; 25 common peaks were determined in HPLC
fingerprints of chloroform extract fraction, and 4 peaks of them were identified; 20 common peaks were determined
in the HPLC fingerprints of ethyl acetate fraction, and 3 peaks of them were identified; 17 common peaks were
determined in HPLC fingerprint of n-butyl alcohol fraction, and 3 peaks of them were identified; 17 common peaks
were determined in HPLC fingerprints of water extract, and 2 peaks of them were identified. The fingerprint
similarity of the same polarity fractions of Forsythia Fructus was high, with significant differences in chemical
compositions between different polarity fractions. Conclusion: The experimental method is accurate, reliable, and
highly repeatable, and can fully reflect the distribution of the chemical composition of Forsythia Fructus, providing

a reference for the comprehensive quality evaluation of Forsythia Fructus decoction pieces.
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Table 3 Similarity of petroleum ether extracts of different Forsythia Fructus
No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 R
S1 1. 000 0.982 0.384 0.374 0. 391 0. 386 0.372 0.575 0.552 0. 836 0. 900 0.786 0. 645
S2 0.982 1. 000 0. 493 0.475 0. 492 0.501 0.491 0. 662 0. 657 0.903 0. 949 0. 864 0.752
S3 0.384 0. 493 1. 000 0.971 0.958 0.952 0.937 0.941 0.818 0.719 0. 657 0.751 0. 854
S4 0.374 0. 475 0.971 1. 000 0.982 0.952 0.939 0.911 0. 807 0. 698 0.633 0.729 0. 828
S5 0. 391 0. 492 0.958 0.982 1. 000 0.944 0.934 0.918 0.819 0. 700 0. 642 0.734 0. 826
S6 0. 386 0.501 0.952 0.952 0.944 1. 000 0.988 0. 904 0.798 0.703 0. 645 0.736 0. 835
S7 0.372 0. 491 0.937 0.939 0.934 0.988 1. 000 0. 884 0. 796 0. 699 0. 634 0.730 0. 834
S8 0.575 0. 662 0.941 0.911 0.918 0.904 0. 884 1. 000 0. 837 0. 807 0.778 0. 829 0. 880
S9 0.552 0. 657 0.818 0.807 0.819 0.798 0.796 0. 837 1. 000 0. 858 0. 815 0.911 0.948
S10 0. 836 0.903 0.719 0. 698 0. 700 0.703 0. 699 0. 807 0. 858 1. 000 0.967 0. 966 0.932
S11 0. 900 0. 949 0. 657 0.633 0. 642 0. 645 0.634 0.778 0. 815 0. 967 1. 000 0. 957 0.893
S12 0.786 0. 864 0.751 0.729 0.734 0.736 0.730 0. 829 0.911 0. 966 0.957 1. 000 0.957
R 0. 645 0.752 0. 854 0. 828 0. 826 0. 835 0.834 0. 880 0.948 0.932 0. 893 0.957 1. 000

F4 FREBRF =SSR IREBABUE

Table 4 Similarity of chloroform extracts of different Forsythia Fructus
No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 R
Sl 1. 000 0. 996 0.997 0.995 0.731 0.736 0.730 0.747 0.796 0. 801 0. 805 0. 801 0. 837
S2 0. 996 1. 000 0.997 0.997 0.727 0.730 0.727 0. 742 0.793 0.799 0. 802 0.797 0. 833
S3 0.997 0.997 1. 000 0.996 0.741 0. 745 0.740 0.756 0. 800 0. 806 0. 809 0. 804 0. 845
S4 0.995 0.997 0. 996 1. 000 0.729 0.732 0.727 0.743 0.797 0. 803 0. 806 0. 802 0. 837
S5 0.731 0.727 0.741 0.729 1. 000 0.986 0. 985 0. 986 0. 909 0.910 0.913 0.911 0.969
S6 0.736 0.730 0. 745 0.732 0.986 1. 000 0.997 0.997 0. 895 0. 895 0. 896 0. 892 0.973
S7 0.730 0.727 0. 740 0.727 0.985 0.997 1. 000 0.997 0. 896 0. 896 0. 896 0. 893 0.971
S8 0.747 0. 742 0.756 0.743 0.986 0.997 0.997 1.000 0.901 0.903 0.902 0. 899 0.977
S9 0. 796 0.793 0. 800 0.797 0. 909 0. 895 0. 896 0. 901 1. 000 0.999 0.998 0.998 0.937
S10 0. 801 0.799 0. 806 0. 803 0.910 0. 895 0. 896 0.903 0.999 1. 000 0.998 0.998 0.939
SI1 0. 805 0. 802 0. 809 0. 806 0.913 0. 896 0. 896 0.902 0.998 0. 998 1. 000 0. 999 0. 940
S12 0. 801 0.797 0. 804 0. 802 0.911 0. 892 0. 893 0. 899 0.998 0.998 0.999 1. 000 0.937
R 0. 837 0.833 0. 845 0. 837 0. 969 0.973 0.971 0.977 0.937 0.939 0. 940 0.937 1. 000
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Fig.5 HPLC fingerprint of ethyl acetate extracts of different Forsythia Fructus
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Table 5 Similarity of ethyl acetate extracts of different Forsythia Fructus
No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 R
S1 1. 000 0.998 0.997 0.997 0.952 0.952 0.950 0.953 0.945 0.936 0.936 0.933 0.972
S2 0.998 1. 000 0.998 0.997 0.947 0. 946 0.945 0.947 0.941 0.930 0.929 0.926 0. 968
S3 0.997 0.998 1. 000 0.999 0.952 0.950 0. 949 0.952 0. 940 0.935 0.935 0.932 0.970
S4 0.997 0.997 0.999 1. 000 0.954 0.952 0.952 0.954 0.941 0.938 0.938 0.935 0.972
S5 0.952 0. 947 0.952 0.954 1. 000 0.997 0.998 0. 996 0. 949 0.992 0.991 0.991 0.994
S6 0.952 0. 946 0.950 0.952 0.997 1. 000 0.998 0.998 0.956 0.992 0.992 0.993 0.996
S7 0.950 0.945 0. 949 0.952 0.998 0.998 1. 000 0.997 0.953 0.992 0.991 0.992 0.994
S8 0.953 0. 947 0.952 0.954 0.996 0.998 0.997 1. 000 0.958 0.991 0.991 0.991 0.996
S9 0. 945 0. 941 0. 940 0.941 0. 949 0.956 0.953 0.958 1. 000 0. 944 0.942 0.943 0. 968
S10 0.936 0.930 0.935 0.938 0.992 0.992 0.992 0.991 0.944 1. 000 0.999 0.999 0.989
S11 0.936 0.929 0.935 0.938 0.991 0.992 0.991 0.991 0.942 0.999 1. 000 0.999 0.987
S12 0.933 0.926 0.932 0.935 0.991 0.993 0.992 0.991 0.943 0.999 0.999 1. 000 0.988
R 0.972 0. 968 0.970 0.972 0.994 0.996 0.994 0. 996 0.968 0.989 0.987 0.988 1. 000

F6 AEERRKIETEAMLHECE

Table 6 Similarity of n-butanol extracts of different Forsythia Fructus
No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 R
S1 1. 000 0.993 0.993 0.992 0. 966 0.968 0.966 0.967 0. 965 0. 964 0.967 0. 965 0. 969
S2 0.993 1. 000 0.991 0.999 0.977 0.978 0.976 0.979 0.972 0. 968 0.971 0.971 0.978
S3 0.993 0.991 1. 000 0.999 0.978 0.980 0.978 0.980 0.973 0. 969 0.972 0.972 0.979
S4 0.992 0.999 0.999 1. 000 0.978 0.978 0.976 0.979 0.972 0. 969 0.972 0.971 0.977
S5 0. 966 0.977 0.978 0.978 1. 000 0.999 0.999 0.999 0. 996 0.995 0.995 0.996 0.994
S6 0. 968 0.978 0.980 0.978 0.999 1. 000 0.999 0.999 0.997 0.995 0. 996 0. 996 0.999
S7 0. 966 0.976 0.978 0.976 0.999 0.999 1. 000 0.998 0. 996 0.995 0.995 0.995 0.998
S8 0. 967 0.979 0.980 0.979 0.999 0.999 0.998 1. 000 0. 996 0. 994 0.995 0.995 0.999
S9 0. 965 0.972 0.973 0.972 0.996 0.997 0.996 0. 996 1. 000 0.998 0.998 0.999 0.998
S10 0. 964 0. 968 0. 969 0.969 0.995 0.995 0.995 0.994 0.998 1. 000 0.976 0. 999 0.997
S11 0. 967 0.971 0.972 0.972 0.995 0.996 0.995 0.995 0.998 0.976 1. 000 0.999 0.993
S12 0. 965 0.971 0.972 0.971 0.996 0.996 0.995 0.995 0.999 0.999 0.999 1. 000 0.998
R 0. 969 0.978 0.979 0.977 0.994 0.999 0.998 0.999 0.998 0.997 0.993 0.998 1. 000
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Fig.6 HPLC fingerprint of n-butanol extracts of different Forsythia
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Fig. 7

HPLC fingerprint of aqueous extracts of different

Forsythia Fructus

Fructus

F7T FEEBRFKEBBAEMNE

Table 7 Similarity of aqueous extracts of different Forsythia Fructus
No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 SI1 S12 R
S1 1. 000 0. 899 0.914 0.912 0. 884 0.938 0.944 0.942 0.949 0. 806 0. 946 0. 883 0.919
S2 0. 899 1. 000 0.984 0.978 0.923 0.922 0.910 0.918 0.902 0. 815 0. 894 0.929 0.952
S3 0.914 0.984 1. 000 0.973 0.920 0.919 0.908 0.915 0. 899 0. 815 0. 891 0.925 0. 949
S4 0.912 0.978 0.973 1. 000 0.915 0.914 0.908 0.914 0.904 0. 806 0. 897 0.915 0. 946
S5 0. 884 0.923 0.920 0.915 1. 000 0.953 0.920 0.939 0.923 0. 868 0.916 0.987 0.972
S6 0.938 0.922 0.919 0.914 0.953 1. 000 0.984 0.993 0.984 0. 849 0.981 0.944 0.983
S7 0. 944 0.910 0. 908 0.908 0.920 0.984 1. 000 0.989 0.984 0. 848 0.981 0.922 0. 964
S8 0.942 0.918 0.915 0.914 0.939 0.993 0.989 1. 000 0.993 0. 866 0.989 0.934 0.980
S9 0. 949 0.902 0. 899 0.904 0.923 0.984 0.984 0.993 1. 000 0. 859 0.993 0.920 0. 968
S10 0. 806 0.815 0.815 0. 806 0. 868 0. 849 0. 848 0. 866 0. 859 1. 000 0. 842 0. 862 0.877
SI1 0. 946 0. 894 0. 891 0.897 0.916 0.981 0.981 0.989 0.993 0. 842 1. 000 0.913 0.961
S12 0. 883 0.929 0.925 0.915 0.987 0.944 0.922 0.934 0.920 0. 862 0.913 1. 000 0. 966
R 0.919 0.952 0. 949 0.946 0.972 0.983 0.964 0.980 0.968 0.877 0.961 0. 966 1. 000
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