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Fingerprint of Epimedium wushanense Based on Principal

Component, Factor and Cluster Analysis

WANG Yue-yun®, WANG Xue-fei, LIU Jiao, XU Wen-fen"
( Pharmaceutical College of Guiyang University of Chinese Medicine, Guiyang 550002, China)

[ Abstract ] Objective; To establish the fingerprint of Epimedium wushanense by HPLC, and study the
comprehensive quality of E. wushanense by combining principal components, factors and cluster analysis, so as to
provide theoretical basis for its quality evaluation. Method; The chromatographic column was Agilent infinitylab
poroshell 120 SB-C,; (3.0 mm x 100 mm, 2.7 pm), the flow phase was acetonitrile (A) -water (B) with a
gradient of 0-5 min, 25% -26% A; 5-6 min, 26% -34% A; 6-11 min, 34% -38.5% A; 11-17 min, 38.5% -
100% A; 1720 min, 100% A, the flow rate was 0. 8 mL-min~ ', the detection wavelength was 270 nm, and the
column temperature was 30 “C. Result: The cluster analysis better classified E. wushanense from different
producing areas. E. wushanense from Guizhou province and E. wushanense from Chongqing were classified as class
. E. wushanense from Guizhou province and Chongqing were far apart, indicating that the quality of

E. wushanense varies from place to place affected by environment and climate. The results of principal component
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analysis showed that the quality of E. wushanense produced in Chongqing was better than that of E. wushanense
produced in Guizhou. Among them, CQWS-02 ( Yaque village, Guanyang town, Wushan county, Chongqing)
and CQWS-10 (Hewan, Guanyang town, Wushan county, Chongqing) can be considered in the selection of high-
quality varieties. In addition, No. 1 common peak (epimedin A), No. 2 common peak (epimedin B), No. 4
common peak (icariin) and No. 5 common peak (unknown component) in the fingerprint of the test samples
could be used as the evaluation index components of E. wushanense quality. Conclusion; Principal components,
factors and cluster analysis are used to achieve the rapid analysis, and their respective advantages are brought into

full play for mutual verification and supplement. And the quality of E. wushanense in different origins can be

comprehensively evaluated in all-round ways.
[ Key words |

analysis; cluster analysis
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1 RLEZEFERITHER

Table 1 Sample origin information of Epimedium wushanenese leaves

1R/ R SE i [R] SR 4 Ml A5, W/ m 2 2l

WS-01 2015-04-18 g Eoy A ERE R S TS 1 045. 00 26.272 59 106. 933 03
WS-02 2015-04-18 A T B 2R S i gE 1 128. 50 26.272 90 106. 932 27
WS-03 2015-04-18 BN A BBV G & g g 1 150. 40 26.271 98 106. 932 42
WS-04 2015-04-19 N4 e BB L A Sk 1 114.50 26. 443 91 106. 942 76
WS-05 2015-05-01 BN A R B SRR T 58 812. 60 26.733 20 108. 060 90
WS-06 2015-05-01 BN L BT AR T 2 996. 70 26. 433 20 108. 060 90
WS-07 2015-05-01 BN A T LB R AR Al BOR 893.30 26.497 50 108. 036 80
WS-08 2015-05-01 SN A TR Ll B R s kS 892. 10 26.497 50 108. 036 80
WS-09 2015-05-02 SN TR L VAR 920. 10 26. 499 30 108. 038 40
WS-10 2015-05-02 N4 TR L B VE VLA 920. 10 26. 489 00 108. 155 60
WS-11 2015-05-02 S A B LB T VT A 818. 90 26. 482 50 108. 142 60
WS-12 2015-07-13 SN A8 T Ll B AR A R 951. 60 26. 500 79 108. 037 85
WS-13 2015-07-13 B A R L R O 989. 60 26. 502 07 108. 036 52
WSs-14 2015-07-13 SN A E L EL RS A e A 944. 00 26. 490 00 108. 030 00
WS-15 2015-07-14 WM EWLEBEE S RN 1 147.90 26.361 79 108. 023 61
WS-16 2015-07-14 FMARILEEE S AN 1 163. 00 26. 360 00 108. 020 00
WS-17 2015-07-14 HMEEILREEE S 7EMN 1 152.60 26.359 93 108. 022 56
Ws-18 2015-07-14 WM EWLEBEE S RN 1 154.10 26.360 93 108. 023 53
WS-19 2015-07-14 S A B WL BT A HEA 858.20 26.371 94 108. 093 85
WS-20 2015-07-14 BN T B SR A R 640. 60 26.370 12 108. 095 01
wS-21 2015-07-14 S A TR B PR R HE A 852. 60 26.368 26 108. 093 72
WS-22 2015-07-15 S A B WL BT R A 919. 30 26. 366 38 108. 084 93
WS-23 2015-07-15 BN TR B SR B A 934. 30 26.363 88 108. 086 93
CQWS-01 2015-05-31 PR AR L E R P AR 1 024. 00 31.339 66 109.916 70
CQWS-02 2015-06-01 BT AR L B BRI B A 1113.90 31.315 87 109.916 72
CQWS-03 2015-06-02 T AR LB B R 1117.90 31.315 88 109.916 72
CQWS-04 2015-06-02 R AL HE S A 1 122.00 31.317 67 109.917 01
CQWS-05 2015-06-03 TP AR L BB B 1 386. 80 31.365 96 109. 812 01
CQWS-06 2015-06-03 PR AR L EL R B A 1 264.90 31.353 75 109. 848 51
CQWS-07 2015-06-03 TR T AR L LR B A 1 338.00 31.352 69 109. 853 71
CQWS-08 2015-06-03 TP AR L B B B 1126.10 31.353 26 109. 838 13
CQWS-09 2015-06-03 PR T AR L EL R B A 1281.10 31.354 63 109. 837 92
CQWS-10 2015-06-03 TR T AR L LB B A 1 246. 30 31.362 24 109. 839 46

1 mL, 8T 5 mL SR ARG, B e A 2 %)
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Fig. 1 HPLC overlapping chromatographic of 33 batches of

Epimedium wushanense

Table 2 Similarity of fingerprints of Epimedium wushanenese of 33 batches in different regions

sy QWS- COWS- COWS. CQWS: CQWS- CQWS- CQWS- CQWS- CQWS- CQWS- WS- WS- WS- WS- WS- WS- Ws.
01 02 03 04 05 06 07 08 09 10 o1 02 03 04 05 06 07
COWS-01 1
COWS-02 0.957 1
COWS-03 0.939 0.969 1
COWS-04 0.804 0.803 0.859 1
COWS-05 0.938 0.955 0.993 0.878 1
COWS-06 0.949 0.959 0.992 0.870 0.990 1
COWS-07 0.943 0.974 0.945 0.842 0.938 0.939 1
COWS-08 0.968 0.986 0.952 0.813 0.944 0.944 0.974 1
COWS-09 0.958 0.945 0.902 0.798 0.904 0.900 0.950 0.980 1
CQWS-10 0.902 0.963 0.939 0.804 0.920 0.934 0.941 0.941 0.890 1
WS-01 0.874 0.942 0.869 0.672 0.841 0.838 0.903 0.934 0.901 0.902 1
WS-02 0.792 0.891 0.901 0.740 0.875 0.865 0.848 0.856 0.790 0.882 0.899 1
WS-03 0.804 0.903 0.910 0.745 0.884 0.876 0.860 0.867 0.801 0.894 0.912 0.995 1
WS-04 0.884 0.950 0.882 0.681 0.853 0.855 0.911 0.939 0.901 0.913 0.995 0.902 0.914 1
WS-05 0.845 0.932 0.932 0.750 0.905 0.900 0.886 0.896 0.827 0.917 0.929 0.969 0.982 0.935 1
WS-06 0.797 0.889 0.900 0.740 0.874 0.866 0.845 0.853 0.788 0.880 0.900 0.992 0.991 0.903 0.969 1
WS-07 0.871 0.927 0.851 0.660 0.822 0.823 0.891 0.925 0.903 0.885 0.979 0.878 0.888 0.975 0.916 0.873 1
WS-08 0.800 0.892 0.852 0.659 0.822 0.826 0.850 0.855 0.791 0.887 0.887 0.899 0.900 0.895 0.897 0.899 0.868
WS-09 0.817 0.909 0.867 0.672 0.837 0.840 0.866 0.872 0.807 0.903 0.907 0.888 0.899 0.914 0.924 0.884 0.901
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gk 2
. CQWS- COQWS- CQWS- CQWS- CQWS- CQWS- COQWS- COQWS- COWS- COWS- WS- WS- WS- WS- WS- WS- WS-

01 02 03 04 05 06 07 08 09 10 01 02 03 04 05 06 07

WS-10 0.846 0.929 0.891 0.687 0.861 0.867 0.884 0.892 0.825 0.918 0.926 0.895 0.907 0.939 0.932 0.896 0.897
WS-11 0.844 0.932 0.930 0.760 0.901 0.900 0.886 0.895 0.826 0.925 0.934 0.968 0.979 0.943 0.988 0.967 0.906
WS-12 0.795 0.888 0.907 0.745 0.881 0.874 0.845 0.851 0.787 0.877 0.901 0.970 0.977 0.910 0.970 0.966 0.869
WS-13 0.712 0.797 0.760 0.609 0.732 0.754 0.758 0.765 0.708 0.886 0.811 0.779 0.788 0.823 0.802 0.778 0.782
WS-14 0.850 0.885 0.801 0.642 0.774 0.777 0.853 0.895 0.891 0.838 0.962 0.820 0.829 0.964 0.846 0.818 0.950
WS-15 0.781 0.870 0.827 0.645 0.800 0.813 0.827 0.834 0.771 0.915 0.897 0.855 0.868 0.907 0.885 0.857 0.856
WS-16 0.870 0.928 0.850 0.671 0.822 0.822 0.891 0.925 0.901 0.888 0.994 0.879 0.892 0.991 0.909 0.881 0.977
WS-17 0.816 0.912 0.869 0.678 0.839 0.850 0.872 0.879 0.812 0.954 0.919 0.896 0.908 0.919 0.926 0.891 0.903
WS-18 0.783 0.875 0.832 0.648 0.804 0.816 0.832 0.841 0.776 0.925 0.901 0.861 0.874 0.907 0.893 0.865 0.862
WS-19 0.806 0.902 0.859 0.668 0.830 0.839 0.859 0.867 0.798 0.942 0.918 0.892 0.906 0.922 0.920 0.891 0.885
WS-20 0.800 0.895 0.850 0.663 0.824 0.819 0.851 0.862 0.791 0.886 0.911 0.898 0.911 0.910 0.923 0.895 0.882
WS-21 0.793 0.884 0.840 0.656 0.814 0.810 0.839 0.852 0.781 0.874 0.900 0.892 0.903 0.899 0.913 0.891 0.872
WS-22 0.713 0.795 0.843 0.720 0.823 0.810 0.756 0.764 0.705 0.788 0.800 0.922 0.929 0.802 0.934 0.918 0.817
WsS-23 0.761 0.854 0.873 0.724 0.849 0.839 0.812 0.819 0.757 0.845 0.862 0.943 0.950 0.865 0.964 0.939 0.879
R 0.857 0.956 0.910 0.707 0.880 0.881 0.909 0.917 0.847 0.947 0.958 0.935 0.949 0.963 0.968 0.933 0.935

ok WS- WS- WS- WS- WS- WS- WS- WS- WS- WS- WS- WS- WS- WS- WS- WS-

08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

CQWS-01
WS-09 0.971 1
WS-10 0.965 0.98 1
WS-11 0.901 0.919 0.943 1
WS-12 0.864 0.881 0.907 0.983 1
WS-13 0.775 0.791 0.822 0.828 0.799 1
WS-14 0.813 0.830 0.868 0.871 0.842 0.777 1
WS-15 0.846 0.866 0.905 0.908 0.883 0.964 0.854 1
WS-16 0.871 0.890 0.913 0.922 0.889 0.805 0.978 0.89 1
WS-17 0.885 0.907 0.915 0.925 0.886 0.932 0.836 0.956 0.897 1
WS-18 0.854 0.872 0.905 0.909 0.880 0.968 0.845 0.995 0.890 0.971 1
WS-19 0.881 0.894 0.917 0.928 0.891 0.947 0.849 0.981 0.903 0.983 0.986 1
WS-20 0.968 0.973 0.965 0.916 0.873 0.779 0.822 0.866 0.890 0.905 0.875 0.911 1
WS-21 0.969 0.971 0.961 0.906 0.864 0.771 0.813 0.857 0.880 0.893 0.865 0.902 0.998 1
WS-22 0.776 0.822 0.799 0.909 0.930 0.693 0.729 0.764 0.784 0.804 0.771 0.793 0.799 0.79 1
Ws-23 0.833 0.881 0.859 0.940 0.947 0.747 0.785 0.822 0.845 0.865 0.828 0.851 0.852 0.842 0.982 1
R 0.927 0.947 0.959 0.969 0.927 0.832 0.874 0.913 0.939 0.954 0.920 0.948 0.947 0.936 0.834 0.897
2.5 MRS ERARE LA 33 #HAR L AR R AR R I Hr R W, CQWS-04, WS-21,
PRI AR E T IR, CQWS-01 S HRE WS20 BRI, AR —2 E FiR iy 4

W, H1,2,3,4 SR 5 WIEEE ALB,CEF
T B DR P B R — 3, LR 2

AN TR 7 AR 1L 3 1Y 2% A I AR O B I ]
RSD 7£ 0.4% ~1.0% , % 47 W () A0 %t i T £ RSD
H27.7% ~117.3% .
2.6 FRILFEFERSENERLE SN K 33 HOAFE
77 b AR L A R e SR S A U 0 T RS A SPSS
16. 0 FfFkAT Q B A orHr o i 41 [A) 3% 422 %
TR GRS B, e rp FE O 1] B 2 1 3 55 R BRI
R B R LE R ILA 3,

%

A B, AR A P, o CQWS-02,
CQWS-10, CQWS-09, CQWS-07, CQWS-08, CQWS-
03, CQWS-05, COWS-06, CQWS-01 5 % — 2 WS-
14, WS-04, WS-13, WS-06, WS-03, WS-01, WS-22,
WS-19, WS-10, WS-11, WS-05, WS-09, WS-08, WS-
02, WS-23, WS-12, WS-18, WS-17, WS-07, WS-16,
WS-15 B h—% .

2.7 MINEFEEROEE RS HTFah H
SPSS 16. 0 A XF 33 ASAS[A] 7= Hb AR 1L R SEFE 25 0 1
T AN A 0 (AR aE ) A TH B R Ih FloPE E 1T A oE AR Ab
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3 R3 RLUEFERFTEMBELTRE
A Table 3  Variance of total variance interpretation of Epimedium
6 wushanense
121 s JL 1 B IR A A FEBCFT7 A TE % -7 P A
A A s
2.903 5.80 870 11.60 1450 17.39 20.29 A e ¥ Bit A HE Bif it H2 Bt
B /% /% /% /% /% /%
4

290 5.80 870 11.60 1450 17.39 20.29
t/min
ARG 0 IR B BRI (CQWS-01) 5 1. B FEE A2 BIFEE B;
3. WIHEE Cid R R AT
B2 ZZEFEHH HPLC 3R

Fig.2 HPLC control map of Epimedium wushanense
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Fig.3 Cluster tree diagram of fingerprint of Epimedium wushanense
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Fig.4 Gravel map of Epimedium wushanense

B REA AR o B8 B M R AR A Y, X
S Ja PR AL 22 18] B9 5 28, W) R LA T e [ o X 4
PSR FEAT H 348 | BT 70 246 X BB, X T 32 a3 14
ST A0 AR, TR K Ao i ] LA e A A I AR B9
B 5l 2 T By B R A o, DL S

104 6
8*%7
0.5 (=71
~ o]
fg 0.0 :%5
H Iélgiéz
-0.5
U3
e}
-10 L T T T T !
-1.0 0.5 0.0 0.5 1.0
FERA

BS5 mEFEXFIEELEHM
Fig.5 Load diagram of fingerprint spectrum of common peak of

Epimedium wushanense
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Table 4 Composition matrix of Epimedium wushanense
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Table 5 Ranking of main component scores and comprehensive

scores of Epimedium wushanense

oAy v E M1 EM2
1 0. 956 0. 026
2 0.974 -0.069
3 0. 240 -0.775
4 0. 809 0. 441
5 0. 900 0.074
6 -0.098 0. 901
7 -0.110 0. 964
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3 JTtig immunomodulatory activity and inhibitory effect on tumor
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