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Evaluation of HPLC Fingerprint of Lonicerae Japonicae Flos and Lonicerae
Flos Based on Total Statistical Moment Analysis Method

LIU Hui, YANG Jiao, ZHU Zhi-fei, FAN Qi-meng, ZHOU Jin®, HE Fu-yuan”
( Supramolecular Mechanism and Mathematic-Physics Characterization for Chinese Materia Medica ,
Hunan Provincial Key Laboratory of Drugability and Preparation Modification of Traditional
Chinese Medicine, College of Pharmacy, Hunan University of Chinese Medicine Changsha 410208, China)

[ Abstract ] Objective: To evaluate the HPLC fingerprints of Lonicerae Japonicae Flos and Lonicerae Flos
by total statistical moment analysis, in order to provide a basis for studying the nature of the " heterologous effect"
phenomenon. Method: HPLC fingerprints of Lonicerae Japonicae Flos and Lonicerae Flos were established, and
the statistical moment parameters and similarity were evaluated by total statistical moment method. Result:
According to the total statistical moment parameters of the 10 batches of Lonicerae Japonicae Flos samples, RSDs of
AUC,, A,, o were27.537% , 1.685% , and 8.346% . According to the total statistical moment parameters of
the 10 batches of Lonicerae Flos samples, RSDs of AUC,, A,, o, were 14.752% , 2.155% and 2. 882% . The

similarity of 10 batches of Lonicerae Japonicae Flos fingerprints was above 0. 92, and the similarity of 10 batches of
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Lonicerae Flos were above 0.93. The 10 batches of Lonicerae Japonicae Flos and the 10 batches of Lonicerae Flos

fingerprints were compared, and the similarity was above 0.84. Conclusion: According to the results, the

similarity of the Lonicerae Japonicae Flos and Lonicerae Flos fingerprints was very high, which indicated a

similarity in chemical composition and composition ratio between Lonicerae Japonicae Flos and Lonicerae Flos. This

may be a prerequisite for the phenomenon of " heterologous effects" .
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Standard mean variability, variable probability, variable confident probability and similarity for TQSM

2H e
o 0.01 0.753 0.530 0.500 0.274 0.180 0.100 0.057 .043 0.030 0.021 0.015 0.010 0.007 0.006 0.005 0.005
0.05 0.901 0.750 0.726 0.500 0.376 0.248 0.164 0.131 0.099 0.076 0.058 0.044 0.033 0.029 0.026 0.025
0.10 0.945 0.839 0.820 0.624 0.500 0.358 0.253 0.210 0.166 0.131 0.104 0.082 0.064 0.056 0.051 0.050
0.20 0.975 0.912 0.900 0.752 0.642 0.500 0.382 0.330 0.273 0.225 0.185 0.152 0.124 0.111 0.102 0.100
0.30 0.986 0.945 0.936 0.823 0.729 0.597 0.478 0.423 0.359 0.305 0.258 0.216 0.181 0.165 0.153 0.150
0.40 0.992 0.964 0.957 0.869 0.790 0.670 0.556 0.500 0.434 0.376 0.325 0.278 0.237 0.218 0.203 0.200
0.50 0.995 0.975 0.970 0.901 0.834 0.727 0.620 0.566 0.500 0.440 0.386 0.335 0.291 0.269 0.253 0.250
0.60 0.997 0.983 0.979 0.924 0.869 0.775 0.675 0.624 0.560 0.500 0.444 0.392 0.345 0.321 0.303 0.300
0.70 0.998 0.988 0.985 0.942 0.896 0.814 0.724 0.675 0.614 0.555 0.500 0.446 0.397 0.372 0.353 0.350
0.80 0.999 0.991 0.990 0.956 0.918 0.848 0.767 0.722 0.665 0.608 0.554 0.500 0.450 0.425 0.405 0.401
0.90 0.999 0.994 0.993 0.967 0.936 0.876 0.804 0.763 0.709 0.655 0.603 0.550 0.500 0.474 0.454 0.450
0.95 0.999 0.995 0.994 0.971 0.943 0.888 0.821 0.782 0.730 0.678 0.626 0.574 0.525 0.499 0.479 0.475
0.99 0.999 0.996 0.995 0.974 0.949 0.898 0.833 0.796 0.746 0.696 0.645 0.594 0.545 0.519 0.499 0.495
1.00 0.999 0.996 0.995 0.975 0.950 0.900 0.836 0.800 0.750 0.700 0.650 0.599 0.550 0.524 0.504 0.500
l-a 0.01 0.753 0.530 0.500 0.274 0.180 0.100 0.057 0.043 0.030 0.021 0.015 0.010 0.007 0.006 0.005 0.005
0.05 0.901 0.750 0.726 0.500 0.376 0.248 0.164 0.131 0.099 0.076 0.058 0.044 0.033 0.029 0.026 0.025
0.10 0.945 0.839 0.820 0.624 0.500 0.358 0.253 0.210 0.166 0.131 0.104 0.082 0.064 0.056 0.051 0.050
0.20 0.975 0.912 0.900 0.752 0.642 0.500 0.382 0.330 0.273 0.225 0.185 0.152 0.124 0.111 0.102 0.100
0.30 0.986 0.945 0.936 0.823 0.729 0.597 0.478 0.423 0.359 0.305 0.258 0.216 0.181 0.165 0.153 0.150
0.40 0.992 0.964 0.957 0.869 0.790 0.670 0.556 0.500 0.434 0.376 0.325 0.278 0.237 0.218 0.203 0.200
0.50 0.995 0.975 0.970 0.901 0.834 0.727 0.620 0.566 0.500 0.440 0.386 0.335 0.291 0.269 0.253 0.250
0.60 0.997 0.983 0.979 0.924 0.869 0.775 0.675 0.624 0.560 0.500 0.444 0.392 0.345 0.321 0.303 0.300
0.70 0.998 0.988 0.985 0.942 0.896 0.814 0.724 0.675 0.614 0.555 0.500 0.446 0.397 0.372 0.353 0.350
0.80 0.999 0.991 0.990 0.956 0.918 0.848 0.767 0.722 0.665 0.608 0.554 0.500 0.450 0.425 0.405 0.401
0.90 0.999 0.994 0.993 0.967 0.936 0.876 0.804 0.763 0.709 0.655 0.603 0.550 0.500 0.474 0.454 0.450
0.95 0.999 0.995 0.994 0.971 0.943 0.888 0.821 0.782 0.730 0.678 0.626 0.574 0.525 0.499 0.479 0.475
0.99 0.999 0.996 0.995 0.974 0.949 0.898 0.833 0.796 0.746 0.696 0.645 0.594 0.545 0.519 0.499 0.495
1.00 0.999 0.996 0.995 0.975 0.950 0.900 0.836 0.800 0.750 0.700 0.650 0.599 0.550 0.524 0.504 0.500
2 MH [ Waters 23 H]) 5 SB-5200 DTD #4875 i1 i BEHL (7
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Table 2 Medicinal material sample information of Lonicerae
Japonicae Flos and Lonicerae Flos
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JiHE 1.0 mLomin™, #F B R 20 L, f W0UE K
238 nm,tEyE 30 C,
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Fig.2 HPLC fingerprint of Lonicerae Japonicae Flos and Lonicerae

Flos
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Fig.3 HPLC superposition fingerprint of Lonicerae Japonicae Flos

, . - R
& i VEny y_,;;j{,; = —S10
| ! h
e )
0 724 1449 2173 2898 3622 4346 50.71
t/min

B4 W5R4E HPLC f540iES
Fig.4 HPLC superposition fingerprint of Lonicerae Flos
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Table 3 Total statistical moment parameters of Lonicerae Japonicae Flos and Lonicerae Flos fingerprint

Rz AUC,/pA-s A,/ min o5/ min’ Hi AUC,/pA-s A,/ min o3/min’
11 38 547 595 26. 633 88. 861 Sl 78 004 445 28. 490 104. 643
2 86 871 204 27.199 78. 686 S2 92 700 809 30. 141 113. 993
13 104 406 416 27.697 86. 165 S3 109 275 093 28.959 109. 686
J4 93 692 210 27.503 81.817 sS4 96 283 831 29.708 115.817
5 90 017 520 27.282 84.691 S5 118 635 782 29. 509 111. 004
J6 63 118 595 26.774 86. 653 S6 128 974 919 29. 050 113.296
17 81 930 838 26. 135 97.032 S7 127 150 924 28. 853 114. 000
8 74 553 325 26.910 88.713 S8 112 528 464 28. 387 111.785
19 109 189 037 26.921 98. 638 S9 105 671 817 30. 189 113. 698
J10 120 777 013 27.266 75.708 S10 118 136 794 29. 414 114. 694

3.5.2 EEZIMEMMETE ABE 10 e RS, 10 GRS 10 B AL 0 0 )AL I
BAEFH RIS R UL 4,10 HEIARAEARUEE S R W 3R 6,

x4 eREBYEELZEHRITEMRCE

Table 4 Totality of statistical moments of Lonicerae Japonicae Flos fingerprints

%> J1 12 BE] J4 J5 J6 17 I8 J9 J10

Ji 1.000 0

2 0.963 3 1.000 0

J3 0.954 2 0.970 5 1.000 0

J4 0.959 0 0.984 3 0.985 4 1.000 0

J5 0.970 6 0.9819 0.981 8 0.987 9 1.000 0

J6 0.991 8 0.971 4 0.960 4 0.966 4 0.977 6 1.000 0

J7 0.971 8 0.9352 0.9309 0.9325 0.944 5 0.963 7 1.000 0

18 0.988 3 0.969 0 0.965 9 0.969 4 0.981 4 0.992 3 0.963 1 1.000 0

J9 0.972 7 0.944 4 0.956 3 0.950 0 0.960 9 0.968 2 0.968 1 0.974 3 1. 000 0

J10 0.954 1 0.990 3 0.964 5 0.979 0 0.972 9 0.962 2 0.926 2 0.959 3 0.934 8 1.000 0
x5 WLWREEYEESESITERUE
Table 5 Totality of statistical moments of Lonicerae Flos fingerprints

= S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

S1 1.000 0

S2 0.934 8 1.000 0

S3 0.979 6 0.954 8 1. 000 0

S4 0.949 6 0.983 6 0.969 9 1.000 0

S5 0.959 2 0.975 6 0.979 0 0.987 8 1.000 0

S6 0.972 17 0.959 2 0.991 6 0.975 1 0.982 3 1.000 0

S7 0.976 0 0.9519 0.990 0 0.968 0 0.974 8 0.992 5 1. 0000

S8 0.983 7 0.934 1 0.978 0 0.950 2 0.957 6 0.9749 0.9821 1. 0000

S9 0.933 1 0.998 1 0.9530 0.981 7 0.974 0 0. 9573 0. 9500 0.9323 1.0000

S10 0.960 2 0.972 9 0.980 6 0.988 9 0.9915 0. 9862 0.9790 0.9612 0.9710 1. 0000
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Table 6 Total statistical moment similarity between two batches of Lonicerae Japonicae Flos and Lonicerae Flos
Y5 i1 2 I3 J4 J5 J6 J7 J8 I9 J10
S1 0.918 2 0.916 3 0.945 1 0.930 6 0.9323 0.920 4 0.905 5 0.927 9 0.936 9 0.909 7
S2 0.8533 0.858 3 0.887 2 0.873 6 0.8712 0.856 0 0.842 1 0.863 3 0.872 6 0.854 3
S3 0.898 1 0.897 0 0.926 1 0.9117 0.912 4 0.900 1 0.886 9 0.907 6 0.917 8 0.891 1
S4 0.868 3 0.869 2 0.898 3 0.884 2 0.883 6 0.870 3 0.858 2 0.877 8 0.888 4 0.864 1
S5 0.8775 0.880 5 0.909 7 0.895 7 0.894 4 0.880 1 0.8659 0.887 5 0.896 8 0.875 7
S6 0.892 6 0.889 4 0.918 3 0.903 9 0.905 1 0.894 0 0.8829 0.901 5 0.913 3 0.883 2
S7 0.898 6 0.892 7 0.9212 0.906 7 0.909 0 0.899 4 0.890 1 0.907 0 0.920 1 0.886 0
S8 0.915 3 0.905 2 0.9327 0.918 4 0.922 4 0.915 2 0.908 0 0.922 9 0.9379 0.897 8
S9 0.851 6 0.857 0 0.8859 0.872 4 0.869 8 0.854 4 0.840 3 0.861 6 0.870 9 0.853 1
S10 0.879 2 0.878 5 0.907 6 0.893 3 0.893 4 0.881 0 0. 869 2 0.888 4 0.899 5 0.872 9
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