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[ Abstract | Objective: To establish grey relational analysis for quality evaluation of merchandise Baitiao
Codonopsis Radix. Method: Fifty-two samples of Baitiao Codonopsis Radix were collected from six main producing
areas in Gansu province, grade division was adopted by traditional shape description combined market situation,
conents of lobetyolin, atractylenoide Il , alcohol soluble extract and total polysaccharides in Baitiao Codonopsis
Radix were determined. Quality evaluation of Baitiao Codonopsis Radix grey relational degree model was
established by grey relational analysis. Result: Relative relation grades of all evaluation unit sequence were
between 0. 322-0. 551, relative relation grades from 25 batches of samples were less than 0. 450, which had high
quality evaluation, many of them from main producing areas, such as Lintao county and Weiyuan county.
Relative relation grade among the top 43 of samples, included 10 batches from Lintao county, 9 batches from
Weiyuan county, 4 batches from Zhang county, accounting for 100.0% , 100.0% and 44.4% of the total
number of their samples in this area, indicating that quality of Baitiao Codonopsis Radix from Lintao county and
Weiyuan county was excellent. It was consistent with the field survey. Conclusion: This method and model can
be extended to quality evaluation of other estate medicinal materials. Current commodity grade division of Baitiao
Codonopsis Radix can not match the actual needs.
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Table 1 Numbers and sources of Baitiao Codonopsis Radix
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Table 2 Contents of four components in Baitiao Codonopsis Radix %
FfgGis wESHRHE EARNBKRI Rl WZZHE || HMHs ESHRET EARABRT By wEZHk
MXSG1 0. 040 0.027 65.21 6.35 LXSQ2 0.032 0.023 61.82 11. 60
MXSG2 0. 042 0.031 68. 37 5.94 LXSQ3 0.051 0. 046 58.34 11. 87
MXSG3 0.043 0.041 67. 54 6.37 LXDX1 0.035 0.039 59.12 8.34
MXMC1 0.024 0. 026 63.6 10. 09 LXDX2 0.032 0.014 62. 89 11.75
MXMC2 0.028 0.021 66. 19 5.54 LXHZ1 0. 050 0.031 63.20 8.45
MXMY1 0.051 0.034 55. 68 10. 38 LXHZ2 0. 045 0.024 68. 22 10. 58
MXMY2 0. 064 0.053 61.46 10. 30 LXHZ3 0. 065 0.015 62.93 10. 37
MXMY3 0.092 0.091 55.39 9.58 WYQY1 0. 052 0. 009 66. 06 8.93
TCHD1 0.103 0.122 51.59 5.42 WYQY2 0. 059 0. 008 65.70 7.74
TCHD2 0. 069 0. 086 55.83 5.18 WYQY3 0. 044 0.070 61.44 5.37
TCHD3 0. 040 0.023 53.79 8.46 WYZ1 0. 056 0.023 58. 81 7.53
TCLC1 0.025 0.025 61.71 13.44 wWYZ2 0.061 0. 020 60.5 10. 61
TCLC2 0.043 0.028 61.18 14. 08 WYZ3 0. 063 0.010 63. 38 12.51
TCJT1 0.023 0.024 63.38 12. 06 WYQP1 0.058 0.012 62.31 12.54
TCJT2 0.032 0. 020 62. 54 11.61 WYQP2 0. 066 0. 052 49.82 10. 68
TCJT3 0.032 0. 020 58. 46 10. 60 WYQP3 0. 041 0. 008 64. 38 8.59
ZXYH1 0.025 0.018 61.41 7.56 LTYDI 0.052 0.012 64.21 13.97
ZXYH2 0.031 0. 009 60. 54 5.96 LTYD2 0. 061 0.022 60. 45 14. 12
ZXYH3 0.043 0. 007 54.50 5.48 LTYD3 0. 047 0. 006 61. 69 13.01
ZXMQ1 0.031 0.016 58.45 4.55 LTLEW1 0. 066 0.016 61.46 8.06
ZXMQ2 0.030 0.019 59. 63 4.75 LTLEW2 0. 066 0.019 54. 87 13.79
ZXMQ3 0. 049 0.033 65.93 4.28 LTLEW3 0. 046 0.019 64.16 9.11
ZXSC1 0. 045 0.017 60. 20 11.99 LTLMI1 + 0. 050 0.012 61.46 10. 11
7XSC2 0.054 0.024 62. 88 14. 62 LTLM1 0.051 0.013 62.23 12.55
7ZXSC3 0. 064 0.027 58.61 14. 82 LTLM2 0. 050 0.012 54.65 11.94
LXSQ1 0.021 0.019 66. 24 13. 41 LTLM3 0. 056 0.037 63. 89 10. 99

£3 TEAMRERAFESRBEBEARL

Table 3 Original data normalization among different batches of merchandise Baitiao Codonopsis Radix

FEMSS  ESRE RN R KLZHE || MRS ESHRE EARARI RhY U E2
MXSG1 0.83 0.98 1.07 0. 65 LXSQ2 0. 67 0. 83 1.01 1. 19
MXSG2 0. 87 1.12 1.12 0.61 LXSQ3 1.06 1.67 0.95 1.22
MXSG3 0. 89 1.49 111 0. 65 LXDXI1 0.73 1.42 0.97 0. 85
MXMCI 0.50 0.94 1.04 1.03 LXDX2 0. 67 0.51 1.03 1.20
MXMC2 0.58 0.76 1.08 0.57 LXHZI 1.04 112 1.03 0. 87
MXMY1 1.06 1.23 0.91 1.06 LXHZ2 0.94 0. 87 112 1.08
MXMY2 1.33 1.92 1.01 1.05 LXHZ3 1.35 0. 54 1.03 1.06
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k3
FE it G 5 WS BARNERI =i W2 LM i 9 5 WERE EARNERT B WL
MXMY3 1.91 3.30 0.91 0.98 WYQY1 1.08 0.33 1.08 0.91
TCHDI1 2.14 4.43 0. 84 0.55 WYQY2 1.23 0.29 1.07 0.79
TCHD2 1. 44 3.12 0.91 0.53 WYQY3 0.92 2.54 1.01 0.55
TCHD3 0.83 0.83 0. 88 0.87 WYZI1 1.17 0.83 0. 96 0.77
TCLC1 0.52 0.91 1.01 1.38 WYZ2 1.27 0.73 0.99 1.09
TCLC2 0. 89 1.02 1.00 1.44 WYZ3 1.31 0.36 1.04 1.28
TCJTI1 0.48 0. 87 1. 04 1.23 WYQPI 1.21 0. 44 1.02 1.28
TCJT2 0. 67 0.73 1.02 1.19 wWYQP2 1.37 1. 89 0. 82 1.09
TCJT3 0. 67 0.73 0.96 1.09 WYQP3 0.85 0.29 1.05 0. 88
ZXYH1 0.52 0. 65 1. 00 0.77 LTYD1 1.08 0. 44 1.05 1.43
ZXYH2 0. 65 0.33 0.99 0.61 LTYD2 1.27 0. 80 0.99 1.45
ZXYH3 0. 89 0.25 0. 89 0.56 LTYD3 0.98 0.22 1.01 1.33
ZXMQ1 0. 65 0.58 0.96 0.47 LTLEW1 1.37 0.58 1.01 0.83
ZXMQ2 0.62 0. 69 0.98 0. 49 LTLEW2 1.37 0. 69 0.90 1.41
ZXMQ3 1.02 1.20 1.08 0. 44 LTLEW3 0.96 0. 69 1.05 0.93
ZXSC1 0.94 0. 62 0.98 1.23 LTLM1 + 1.04 0.44 1.01 1.04
7XSC2 1.12 0.87 1.03 1.50 LTLM1 1. 06 0. 47 1.02 1.28
ZXSC3 1.33 0.98 0.96 1.52 LTLM2 1. 04 0. 44 0. 89 1.22
LXSQ1 0.44 0. 69 1.08 1.37 LTLM3 1.17 1. 34 1.05 1.13
= 2.14 4.43 1.12 1.52 &2 0.44 0.22 0. 82 0.44

x4 FNBETFIENTFRASEFINIKAMSXEKE

Table 4 Correlation coefficients and correlation degrees by evaluation unit sequences relative to optimal reference sequence

Him's SR BARABRI Ry Sl CKE | H&ES ST SRNEEN Ritl gz CKE
MXSG1 0.39 0.38 0.74 0.38 0.47 LXSQ2 0.37 0.37 0.58 0.62 0.48
MXSG2 0.40 0.39 0.99 0.37 0.54 LXSQ3 0.44 0.43 0.48 0. 64 0.50
MXSG3 0.41 0.42 0.91 0.38 0.53 LXDX1 0.38 0.41 0.50 0.45 0.43
MXMC1 0.34 0.38 0. 65 0.53 0. 47 LXDX2 0.37 0.35 0.62 0.63 0. 49
MXMC2 0.35 0.36 0. 80 0.36 0.47 LXHZ1 0.44 0.39 0. 64 0.45 0.48
MXMY1 0. 44 0. 40 0. 42 0. 54 0.45 LXHZ2 0.41 0. 37 0.97 0.55 0.58
MXMY2 0.51 0. 46 0.57 0. 54 0.52 LXHZ3 0.52 0.35 0. 62 0.54 0.51
MXMY3 0.79 0.65 0.41 0.50 0.59 WYQY1 0.45 0.34 0.79 0. 47 0.51
TCHDI 1. 00 1. 00 0.35 0.36 0.68 WYQY2 0.48 0.34 0.77 0.43 0. 50
TCHD2 0.55 0. 62 0. 42 0.35 0.48 WYQY3 0.41 0.53 0.57 0.36 0. 47
TCHD3 0.39 0.37 0.38 0.45 0.40 WYZ1 0.47 0.37 0.49 0.42 0.44
TCLC1 0.34 0.37 0.58 0.79 0.52 WYZ2 0.49 0.36 0.54 0.55 0.49
TCLC2 0. 41 0.38 0.56 0.87 0.55 WYZ3 0.51 0. 34 0. 64 0. 69 0.55
TCJT1 0.34 0.37 0. 64 0. 65 0.50 WYQP1 0.48 0.35 0. 60 0.70 0.53
TCJT2 0.37 0.36 0.61 0.62 0.49 WYQP2 0.53 0.45 0.33 0.56 0. 47
TCJT3 0.37 0.36 0.48 0.55 0.44 WYQP3 0.40 0.34 0.69 0. 46 0.47
ZXYH1 0.34 0.36 0.57 0. 42 0.42 LTYD1 0.45 0.35 0.68 0. 86 0.58
ZXYH2 0.36 0.34 0.54 0.37 0.40 LTYD2 0.49 0.37 0.53 0. 88 0.57
ZXYH3 0.41 0.34 0. 40 0. 36 0.37 LTYD3 0. 42 0.33 0.58 0.74 0.52
ZXMQ1 0.36 0.35 0.48 0.34 0.38 LTLEW1 0.53 0.35 0.57 0.44 0.47
7ZXMQ2 0.36 0.36 0.51 0. 34 0.39 LTLEW2 0.53 0. 36 0. 40 0.83 0.53
ZXMQ3 0.43 0.39 0.78 0.33 0.49 LTLEW3 0.42 0.36 0.68 0.48 0.48
7ZXSC1 0.41 0.36 0.53 0. 65 0. 49 LTLM1 + 0. 44 0.35 0.57 0.53 0. 47
7XSC2 0.46 0.37 0.62 0.96 0. 60 LTLM1 0.44 0.35 0. 60 0.70 0.52
7XSC3 0.51 0.38 0.48 0.99 0.59 LTLM2 0. 44 0.35 0. 40 0. 64 0. 46
LXSQ1 0.33 0.36 0. 81 0.79 0.57 LTLM3 0.47 0.41 0.67 0.58 0.53

- 37 -



5521 55 21 FEXEAFFEHRE Vol. 21, No. 21
2015 4 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2015

RS HNBETFIENTFRESERFINAKAMEXEKE

Table 5 Correlation coefficients and correlation degrees by evaluation unit sequences relative to the worst reference sequence

S ESE SARNBRI Ry w2 XBE | LGRS SShE SRABRIT RiW w328 CEE
MXSG1 0.68 0.73 0.38 0.72 0.63 LXSQ2 0.79 0.77 0. 44 0.42 0. 61
MXSG2 0. 66 0.70 0.33 0.76 0.61 LXSQ3 0.58 0.59 0.53 0.41 0.53
MXSG3 0. 65 0. 62 0.34 0.72 0.58 LXDX1 0.75 0. 64 0.50 0.57 0. 61
MXMC1 0.93 0.74 0. 40 0.48 0. 64 LXDX2 0.79 0. 88 0.42 0.41 0.63
MXMC2 0. 86 0. 80 0.36 0. 81 0.71 LXHZ1 0.59 0.70 0.41 0.56 0.56
MXMY1 0.58 0. 67 0. 62 0. 46 0.58 LXHZ2 0.63 0.76 0.34 0. 46 0.55
MXMY2 0.49 0.55 0.45 0. 47 0. 49 LXHZ3 0.48 0. 87 0.42 0. 46 0.56
MXMY3 0.37 0.41 0.63 0. 50 0.48 WYQY1 0.57 0.95 0.37 0.53 0. 60
TCHDI 0.33 0.33 0. 86 0. 82 0.59 WYQY2 0.52 0.97 0.37 0. 61 0. 62
TCHD2 0. 46 0.42 0. 62 0. 86 0.59 WYQY3 0. 64 0.48 0.45 0.83 0. 60
TCHD3 0.68 0.77 0.71 0.56 0.68 WYZ1 0.54 0.77 0.51 0.62 0. 61
TCLCI 0.91 0.75 0.44 0.37 0.62 WYZ2 0.51 0. 81 0. 47 0. 46 0.56
TCLC2 0. 65 0.73 0.45 0.35 0.55 WYZ3 0. 49 0.94 0.41 0.39 0.56
TCJT1 0.96 0.76 0.41 0.40 0.63 WYQP1 0.53 0.91 0.43 0.39 0.56
TCJT2 0.79 0.81 0.42 0.42 0.61 WYQP2 0.48 0.56 1.00 0.45 0. 62
TCJT3 0.79 0. 81 0.52 0. 46 0. 64 WYQP3 0. 67 0.97 0.39 0.55 0. 65
ZXYHI 0.91 0.83 0.45 0.62 0.70 LTYDI 0.57 0.91 0.39 0.35 0.56
ZXYH2 0.81 0.95 0. 47 0.76 0.75 LTYD2 0.51 0.78 0.47 0.35 0.53
ZXYH3 0.65 0.98 0. 68 0. 82 0.78 LTYD3 0.61 1.00 0. 44 0.38 0. 61
ZXMQl1 0. 81 0.85 0.52 0.95 0.78 LTLEW1 0.48 0. 85 0.45 0.58 0.59
7ZXMQ2 0.82 0.82 0. 49 0.92 0.76 LTLEW2 0.48 0. 82 0. 66 0.36 0.58
ZXMQ3 0.59 0. 68 0.37 1.00 0. 66 LTLEW3 0. 62 0. 82 0. 40 0.52 0.59
ZXSC1 0.63 0. 84 0.48 0.41 0.59 LTLMI + 0.59 0.91 0.45 0.48 0. 60
7XSC2 0.55 0.76 0. 42 0.34 0.52 LTLM1 0.58 0. 89 0.43 0.39 0.57
7XSC3 0. 49 0.73 0.52 0.33 0.52 LTLM2 0.59 0.91 0.67 0.41 0. 64
LXSQ1 1. 00 0. 82 0.36 0.37 0. 64 LTLM3 0.54 0. 65 0. 40 0. 44 0.51
*x6 HREFRESHEMENXBKEREHF AKX
Table 6 Quality ranking of relative correlation degree of Baitiao Codonopsis Radix
FATE R LEPSPQ Y3 IR FE i i A X S 1B #I AT TR A X 5 BB AW
MXSG1 0. 427 38 ZXYH3 0.322 52 WYZ1 0.419 42
MXSG2 0.470 19 ZXMQ1 0.328 51 WYZ2 0. 467 20
MXSG3 0. 477 14 ZXMQ2 0.339 50 WYZ3 0. 495 11
MXMCI 0.423 40 7ZXMQ3 0. 426 39 WYQP1 0. 486 12
MXMC2 0. 398 46 ZXSC1 0. 454 25 wYQP2 0.431 37
MXMY1 0.437 36 7XSC2 0.536 2 WYQP3 0. 420 41
MXMY2 0.515 6 7XSC3 0.532 4 LTYDI 0. 509 9
MXMY3 0.551 1 LXSQ1 0.471 18 LTYD2 0.518 5
TCHDI1 0.535 3 LXSQ2 0. 440 32 LTYD3 0. 460 22
TCHD2 0. 449 26 LXSQ3 0. 485 13 LTLEW1 0. 443 30
TCHD3 0.370 48 LXDX1 0.413 44 LTLEW2 0.477 15
TCLC1 0. 456 24 LXDX2 0.438 35 LTLEW3 0. 449 27
TCLC2 0.500 10 LXHZ1 0. 462 21 LTLM1 + 0.439 34
TCJT1 0. 442 31 LXHZ2 0.513 7 LTLM1 0.477 16
TCJT2 0. 445 29 LXHZ3 0.477 17 LTLM2 0.418 43
TCJT3 0. 407 45 WYQY1 0. 459 23 LTLM3 0.510 8
ZXYH1 0.375 47 wYQY2 0. 446 28
ZXYH2 0.348 49 WYQY3 0. 439 33
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