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Investigation and analysis of influence of geographical environment factors
on spatial distribution of flavonoid of Epimedium koreanum
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Abstract  The study is aimed to clarify the spatial distribution of Epimedium koreanum( Ek) high-quality production areas. Through
visiting and field investigation collecting the distribution information of Ek samples and based on the four kinds of flavonoids in Ek
the high—quality production areas and distribution of Ek distribution of the main environmental factors were drawn using GIS technology
the maximum entropy model ( MaxEnt)  geographical detector statistical analysis method and the statistical significance of regression
equation were obtained. Considering the content of 4 main flavonoids in Ek the results of this study showed that the main environmental
factors such as precipitation annual precipitation variation coefficient annual average temperature and clay content exhibited the
greatest influence on the growth suitability of Ek. Ek materials quality concentrated distribution in southeastern Jilin province Changbai
mountain hinterland and northeastern Liaoning province. Ek with high content of epimedine A and epimedine C are mainly distributed in
the southeastern Jilin province and northeastern Liaoning province Ek with high epimedine B is distributed in eastern Liaoning prov—

ince; high icariin Ek was found in most area of northeastern Liaoning province a small amount distributed in the southeast of Jilin
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province. This study predicted the climate suitability distribution of Ek and provided reference for the rational planning and establish—
ment of the standardized cultivation base of Ek.
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Table 1 Experimental results of sample recovery rate

/g /mg /mg /mg 1% 1% RSD/%
0.100 1 0.690 7 0. 345 1.044 5 100. 8 100. 5 0.77
0.100 0 0.690 0 0.345 1.029 3 99. 40
0.100 2 0.691 4 0. 345 1.052 3 101.5
0.100 4 0.692 7 0. 690 1.376 5 99.50
0.100 1 0.690 7 0. 690 1.387 6 100. 5
0. 100 3 0.692 0 0. 690 1.392'5 100. 8
0.100 0 0.690 0 1.035 1.754 1 101.7
0.100 2 0.691 4 1.035 1.738 5 100.7
0.100 1 0.690 7 1.035 1.723 1 99. 80

A 0.100 2 0.310 6 0. 155 0.463 5 99. 50 100. 5 0.59
0.100 3 0.3109 0. 155 0.464 2 99. 60
0.100 1 0.310 3 0. 155 0.459 7 101.0
0.100 1 0.310 3 0.310 0.615 8 101.0
0.100 0 0.3100 0.310 0.617 5 101.2
0.100 0 0.3100 0.310 0.613 5 100. 5
0.100 0 0.3100 0. 465 0.779 8 100. 5
0.100 3 0.3109 0. 465 0.777 1 100. 2
0.100 1 0.310 3 0. 465 0.7825 101.0
B 0.100 5 0.2412 0. 120 0.360 4 99.70 100. 5 0.72
0.100 1 0.240 2 0. 120 0.3655 101.5
0. 100 4 0.2410 0. 120 0.363 2 100. 6
0.100 0 0.240 0 0. 240 0.482 5 100. 5
0.100 1 0.240 2 0. 240 0.486 9 101. 4
0.100 3 0.240 7 0. 240 0.489 8 101.9
0. 100 4 0.241 0 0. 360 0.605 7 100. 8
0.100 1 0.240 2 0. 360 0.609 1 101.5
0.100 3 0.240 7 0. 360 0.600 1 99.90

5370



/g /mg /mg /mg 1% 1% RSD/%
C 0.100 2 0.260 5 0. 130 0.3921 100. 4 100. 8 0. 67
0.100 5 0.2613 0. 130 0.395 8 101.2
0.100 1 0.260 3 0. 130 0.398 5 102.0
0.100 3 0.260 8 0. 260 0.520 1 99. 90
0.100 4 0.2610 0. 260 0.526 7 101. 1
0.100 0 0.260 0 0. 260 0.523 2 100. 6
0.100 2 0.260 5 0.390 0.653 4 100. 5
1.100 3 0.260 8 0.390 0.649 2 99. 80
0. 1000 0. 2600 0.390 0. 6592 101. 4
2.3 P( ) 0.005.
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Table 2 Information and flavonoid in Epimedium koreanum %
No.
A B C
1 41.177 3N; 128. 056 1E 0.32 0.19 0.21 0. 63 8.82
2 41. 878 3N; 126. 830 4E 0.31 0.24 0.26 0. 69 10. 19
3 41. 854 3N; 126. 871 6E 0.20 0.13 0.14 0. 46 7.79
4 42.901N; 126. 856 3E 0.37 0.20 0.27 0.82 10. 90
5 42.269 3N; 127. 153E 0.14 0.07 0.09 0.34 8.48
6 42.255 9N; 127. 185 8E 0.26 0.17 0.13 0. 60 9.16
7 42.277 6N, 127. 271 7TE 0.20 0.14 0.18 0. 64 7.75
8 42.269 8N; 127. 201 3E 0.25 0.18 0.23 0.71 9.28
9 43.259 7N; 125. 905 2E 0.26 0.17 0.20 0. 69 8.77
10 43. 120 3N; 128. 086 1E 0.27 0.18 0.16 0.62 8. 13
11 42.332 9N, 127. 196 6E 0.35 0.21 0.14 0.59 9. 80
12 43.227 5N; 126. 020 8E 0.13 0.08 0.08 0.59 7.93
13 42.741 5N; 127. 250 6E 0.23 0.14 0.13 0.61 9.75
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No.
A B C
14 41. 896 9N; 126. 851 5E 0.28 0.19 0.17 0.71 8.73
15 42.208 5N; 127. 071 SE 0.31 0.20 0.18 0.70 8.89
16 42.287 6N; 127. 214 1E 0.28 0.20 0.17 0. 68 8. 68
17 40. 938 3N; 126. 858 3E 0.24 0.14 0.12 0.59 8.61
18 42.446 9N, 125. 338 6E 0.18 0.13 0.09 0.41 6.76
19 42.176 6N; 12. 219 7E 0.31 0.18 0.14 0.70 8.96
20 43.160 9N; 128. 022 2E 0.24 0.15 0.12 0.59 7.52
21 41. 811 9N; 126.917 8E 0.09 0.19 0.25 0.14 2.49
22 41.753 1N, 126. 786 3E 0.05 0.11 0.12 0.07 4.37
23 41. 812 7N; 126. 933 6E 0.05 0.1 0.13 0.09 4.51
24 41. 820 3N; 127. 113 8E 0.11 0.19 0.27 0.18 2.98
25 41. 839 9N; 127. 014 8E 0.02 0.04 0.07 0.04 4.27
26 41.743N; 127. 051 8E 0. 04 0.09 0.17 0. 08 4.14
27 41.266 9N; 126. 127E 0.07 0.15 0.22 0.11 5.42
28 41.241N; 126. 155 2E 0.03 0.07 0.12 0. 06 5.09
29 41. 189 9N; 126. 209 4E 0.12 0.23 0.33 0.12 6.24
30 40. 932 9N; 125. 852 5E 0. 04 0.07 0.12 0. 06 3.06
31 40. 995N; 125. 760 8E 0.05 0.15 0.23 0.12 5.45
32 41.659 1N; 125. 84 12E 0.05 0.1 0.16 0.08 4.09
33 41.593 1N; 125. 685 S5E 0.07 0.14 0.21 0.11 5.3
34 41.556 7N; 125. 568E 0.07 0.14 0.22 0.12 6.21
35 41.774 3N; 126. 41E 0.05 0.12 0.18 0.1 5.9
36 41.315 9N; 125. 404 6E 0.11 0.21 0.25 0.19 7.5
37 41. 186 6N; 125. 268 4E 0.1 0.19 0.26 0.12 3.8
38 41.163 1N; 125. 114 6E 0. 06 0.11 0.19 0.09 7.9
39 41.178 1N; 125. 500 1E 0.2 0.4 0.47 0.26 8. 06
40 40. 677 8N; 124. 625 2E 0. 06 0.12 0.18 0. 08 6.46
3.2 14415
40 3,
2. o
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Fig.2  The distribution of collected samples trail No. GS Fig.3  Suitability distribution of Epimedium koreanum trail No.
(2019) 4795 GS(2019) 4795
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Fig.6 Spatial distribution of epimedium C trail No. GS( 2019)
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Fig.4 Spatial distribution of epimedium A trail No. GS(2019)
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Fig.7 Spatial distribution of icariin trail No. GS(2019) 4795
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Fig.5 Spatial distribution of epimedium B trail No. GS( 2019)
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Table 3 Contents of various active components and environmental impact factors of Epimedium koreanum
(Xy) (X) (X3) (X4) (Xs) OLS-R?
ACY) 10 5 11 9 - 0.51
B(Y,) 3 5 1 7 - 0.19
C(Y3) 3 4 7 2 0.52
(Ys) 1 6 0.6l
(¥s) 12 2 - - 0.43
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