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Quality Evaluation of Hedysari Radix by Grey Incidence Degree Method

LI Cheng-yi, QIANG Zheng-ze, WANG Yan, LI Shuo*, WANG Ming-wei
( Department of Pharmacy, Gansu College of Traditional Chinese Medicine, Lanzhou 730000, China)

[ Abstract | Objective; To evaluate the quality of Hedysari Radix based on grey incidence degree
method. Method: The 31 batches of Hedysari Radix samples were collected in Wudu district, Tanchang county,
Minxian county, and Wushan county of Gansu province, and the contents of calycosin and formononetin were
determined by HPLC. The content of extract was determined with the method in Pharmacopoeia of China (version
2010). Polysaccharide of Hedysari Radix was determined by ultraviolet spectrophotometry method. Grey incidence
degree method was used to establish Hedysari Radix quality evaluation models with the defined relative degree of
incidence as the measurement. Result; The results of quality evaluation on 31 batches of Hedysari Radix samples
were consistent with those of genuine producing area. The main producing area for Hedysari Radix was Wudu
district, and the best quality was from Micang mountain in Wudu district. Few samples of Hedysari Radix in Wudu
district had somewhat lower quality, followed by those from Wushan, Minxian, Longxi, and Tanchang of Gansu
province. The samples from Xinhua, Pangjia, Chela, and Guanting of Tanchang county had lowest quality, with
decayed marks on the head of the herbs. Conclusion: Grey incidence degree method and the established Hedysari
Radix quality evaluation models can be used to evaluate the quality of Hedysari Radix.
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Table 1 Samples information of Hedysari Radix
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Table 2 Content of calycosin, formononetin, extract, polysaccharide of Hedysari Radix in different regions %
No. I il I v No. I I i} v
H1 62.49 735.08 0.28 12. 04 H17 17.20 289.98 0.32 14.18
H2 33.10 367.55 0.29 11.07 HI18 26. 81 318.91 0.30 14. 44
H3 38.23 365. 38 0.25 13.59 H19 18. 45 424.92 0.34 11.35
H4 29.36 360. 40 0.26 9.73 H20 18. 45 143. 21 0.23 10. 68
HS5 48.53 484.50 0.26 10. 66 H21 21.57 111.72 0.24 15. 68
H6 49. 87 510.39 0.22 6.83 H22 18. 15 194. 63 0.29 11. 19
H7 39.48 210. 08 0. 30 13.65 H23 3.49 74.35 0.33 16.76
HS8 22. 80 171. 61 0.28 9.39 H24 8.93 116.93 0.30 15.52
H9 10. 81 159.20 0.25 10.75 H25 9.83 182. 88 0.23 8.74
H10 46. 85 413. 64 0.21 11.50 H26 34.34 192. 47 0.27 13.71
HI11 28. 36 288.95 0.22 7.58 H27 26.13 239. 37 0.22 15.34
H12 10. 43 161. 00 0.26 7.21 H28 24.49 165. 87 0.25 14.57
H13 20. 08 167. 82 0.24 14.58 H29 24.77 391.50 0.20 12. 65
H14 23.77 262. 56 0.27 10.97 H30 2.27 77.51 0.33 12. 46
HI15 15.77 198.53 0.31 11.91 H31 5.87 98. 00 0.32 14. 38
H16 18.41 168. 20 0.30 11. 68
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Table 3 Original data normalization

No. I Il Il| v No. I I il v
H1 2.55 2.83 1.02 1.00 H17 0.70 1.12 1.17 1.17
H2 1.35 1.42 1.07 0.92 H18 1.09 1.23 1. 11 1.19
H3 1.56 1. 41 0.94 1.12 H19 0.75 1. 64 1.26 0.94
H4 1.20 1.39 0.97 0. 81 H20 0.75 0.55 0. 84 0. 88
HS5 1.98 1.87 0.96 0. 88 H21 0. 88 0.43 0.91 1.30
H6 2.04 1.97 0. 81 0.56 H22 0.74 0.75 1. 06 0.93
H7 1.61 0. 81 1.10 1.13 H23 0.14 0.29 1.21 1.39
H8 0.93 0. 66 1.03 0.78 H24 0.36 0.45 1. 11 1.28
H9 0. 44 0.61 0.95 0. 89 H25 0. 40 0.70 0. 84 0.72
H10 1.91 1.59 0.78 0.95 H26 1.40 0.74 1.02 1.13
H11 1.16 1. 11 0. 80 0.63 H27 1.07 0.92 0.83 1.27
H12 0.43 0.62 0.95 0. 60 H28 1.00 0. 64 0.92 1.21
H13 0. 82 0.65 0.90 1.21 H29 1.01 1.51 0.74 1.05
H14 0.97 1.01 1.01 0.91 H30 0.09 0.30 1.24 1.03
HI15 0. 64 0.76 1.15 0.99 H31 0.24 0.38 1.18 1.19
H16 0.75 0.65 1.12 0.97

2.6.3 KELARBGRBEIS o9k aN(2),  2.6.4 JFEAHXSCHE KA A OCHEE M S, i
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Table 4 Relative optimal correlation coefficients and relevant of evaluating unit sequence

No. I Il il I\ SIS No. I I Il v KR
H1 1.00 1.00 0.53 0.51 0.76 H17 0. 40 0.43 0.76 0. 66 0.56
H2 0.51 0. 47 0.59 0. 47 0.51 H18 0. 46 0. 44 0. 64 0.68 0. 56
H3 0.55 0.47 0.45 0.61 0.52 H19 0.41 0.52 1. 00 0.48 0. 60
H4 0.48 0.47 0.47 0.41 0.46 H20 0.41 0.36 0.38 0.45 0.40
H5 0.68 0.57 0. 47 0.45 0.54 H21 0.42 0.35 0.43 0.82 0.50
H6 0.70 0. 60 0.37 0.33 0.50 H22 0. 40 0.38 0.57 0.47 0. 46
H7 0.57 0.39 0.62 0.61 0.55 H23 0.34 0.33 0.85 1. 00 0.63
H8 0.43 0.37 0.54 0.40 0.44 H24 0.36 0.35 0. 65 0. 80 0. 54
H9 0.37 0.36 0. 46 0.45 0.41 H25 0.36 0.37 0.39 0.38 0.38
H10 0. 66 0.51 0.35 0. 49 0.50 H26 0.52 0.38 0.53 0.62 0.51
H11 0. 47 0.43 0.36 0.35 0. 40 H27 0.45 0. 40 0.38 0.78 0. 50
H12 0.37 0.37 0.46 0.34 0.38 H28 0.44 0.37 0.44 0.69 0.48
H13 0.42 0.37 0.43 0. 69 0.48 H29 0. 44 0. 49 0.33 0.55 0.45
H14 0. 44 0.41 0.51 0. 46 0. 46 H30 0.33 0.33 0.94 0.54 0.54
H15 0.39 0.38 0.71 0.51 0.50 H31 0.35 0. 34 0.76 0.68 0.53
H16 0.41 0.37 0. 66 0.49 0.48
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Table 5 Relative worst correlation coefficients and relevant of evaluating unit sequence
No. 1 I I v KBk No. 1 I I v EHR B
H1 0.33 0.33 0.48 0.49 0.41 H17 0.67 0.61 0.37 0.40 0.51
H2 0.49 0.53 0.44 0.54 0.50 H18 0.55 0.57 0.41 0.39 0.48
H3 0.46 0.53 0.57 0.42 0.49 H19 0. 65 0.49 0.33 0.52 0.50
H4 0.53 0.54 0.53 0. 63 0.56 H20 0. 65 0.83 0.72 0.56 0. 69
H5 0.39 0.45 0.54 0.56 0.49 H21 0.61 0.90 0.61 0.36 0. 62
H6 0.39 0.43 0.79 1. 00 0. 65 H22 0. 65 0.73 0.44 0.53 0.59
H7 0.45 0.71 0.42 0.42 0.50 H23 0.96 1. 00 0.35 0.33 0. 66
HS8 0.59 0.77 0.47 0. 66 0. 62 H24 0.82 0.89 0.41 0.36 0. 62
H9 0.78 0. 80 0.55 0.56 0. 67 H25 0. 80 0.75 0.71 0.72 0.75
H10 0.40 0.49 0. 86 0.52 0.57 H26 0.48 0.74 0.48 0.42 0.53
HI1 0.54 0.61 0. 80 0. 87 0.70 H27 0.56 0. 67 0.74 0.37 0.58
H12 0.79 0.79 0.55 0.93 0.76 H28 0.58 0.78 0.59 0.39 0.58
H13 0. 63 0.78 0.61 0.39 0. 60 H29 0.57 0.51 1. 00 0.46 0. 64
H14 0.58 0. 64 0.49 0.54 0.56 H30 1. 00 0.99 0.34 0.47 0.70
HI15 0. 69 0.73 0.38 0.49 0.57 H31 0.89 0.93 0.37 0.40 0. 65
H16 0. 65 0.78 0.40 0.51 0.58

F6 AEFHMARHERENXEERSH A

Table 6 Relative correlation ranking order of different regions of Hedysari Radix

No. AR ST B2 Bt No. AR ST B2 B HE4 No. AR ST B4

H1 0.651 1 H12 0.335 31 H22 0.436 22
H2 0.504 8 H13 0.442 21 H23 0.488 10
H3 0.513 7 H14 0.447 20 H24 0.465 12
H4 0.452 17 HI5 0.465 13 H25 0.335 30
H5 0.527 4 H16 0.453 16 H26 0.491 9
H6 0.434 23 H17 0.523 6 H27 0.463 14
H7 0.523 5 H18 0.536 3 H28 0.454 15
H8 0.411 26 H19 0.547 2 H29 0.417 25
H9 0.380 27 H20 0.367 28 H30 0.434 24
H10 0.468 11 H21 0.449 19 H31 0.450 18
HI1 0.364 29
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