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Multi-index Comprehensive Evaluation of Codonopsis pilosula in
Pingshun County Based on TOPSIS Model
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[ Abstract | Objective: To comprehensively evaluate the quality of five indicators of Codonopsis pilosula by
using technique for order preferency by similarity to ideal solution (TOPSIS) , and select the good cultivation base
for C. pilosula. Method: Contents of 5 indexes (water-soluble extracts, alcohol-soluble extracts, total saponins,
lobetyolin, and total polysaccharide ) for C. pilosula were determined by methods of water-soluble extract
determination, alcohol-soluble extract determination, ultraviolet-visible ( UV-VIS) spectrophotometry and high
performance liquid chromatography (HPLC) in different cultivated lands. Then the entropy TOPSIS mathematical
model was used to evaluate the quality of C. pilosula in Pingshun county, Shanxi province. Result: The C, value

of S1 (Laomaling village in Qingyang town) was 0. 837 4, with an overall quality superior to other regions; on the
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contrary, the C, value of S7 (river bay in Heihu village, Xingcheng town) was 0.535 7, with a relatively poor
quality. The C, values of S1, S4 (Xiaogou village, Longxi town), and S6 ( Congshang village, Longxi town)
were top 3 among all the samples (0.837 4, 0.824 0, 0.810 5 respectively), indicating that these samples in
the three regions had better medicinal quality, and these regions could be selected as preferred origins for
C. pilosula. Conclusion: The TOPSIS evaluation model could transform multiple dimensions into one dimension,
which is scientific, accurate and objective. It is perfect in theory, simple in calculation and easy in operation, so
it could be used to evaluate the optimal cultivation base, providing basis for selection of cultivation area for

C. pilosula. Meanwhile, this TOPSIS evaluation model could also be applied to the comprehensive evaluation of

other traditional Chinese medicines.
[ Key words |
TOPSIS model
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Table 1 Collecting information of samples of Codonopsis Radix in

this study
No. SR A b A A R AR BR /4
sl 2R B R 2
S2-1 LR VPSR ) 1
S22 WL R OC & S IR A 2
23 UL 2 & G RT 3
3 TR R /N R NE B 2
s4 e 1R /N R SR R 2
S5 Jo BB R /N A I 2
S6 Je B LAY 2
s7 A I R A ] v 2
S8 75 PR A 7 R 1 2
9 A BB R R TN 2
S10 A SR S AR 2
S11 75 K B R v 2
S12 A B K R 2
S13 A LG 2 R 2

LC20A B @& 20 AH (A 3% A ( H AR B A A,
DZF-6050MBE 7 i £ 8 i 125 T 146 (v iR st
A FR N 7)), SB-5200DTN #4875 i1 3 v A (77 I
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CNE A2l (5 [H Fisher 22 7)), HoAt 50 24
RAF BT AL, K Syt I R A K o 38 SR AT, DT
KAEHE NS BAT Re XF B s (W A & 25 0
K 2 W98 B, it 5 43 il o 111732-201206, 110833 -
201205,110754-201525 it &= zEH) »

2 AEEHER

2.1 WEBKEWRRBOWE" RS RE R
SR (i 50 A ) , 429 2.0 g, & T 250 mL [
O, RN Z= 487K 50 mL, % JE#FE 1 h, SRS K R
JRE BRI 2 MDA v BE A NI = W I L R AR5 1 h ik
P UE, N ZR K 2 25 2 50 mL s HCE TR
EEEMZE KM, LK LT, T 105 C T8
3 h, FRE TR EE PR A 30 min, THUHURS % FR GE BT
LI E PR R R B, B AR IER 2,

®2 AEFHERSHS MERHRESE

Table Contents of 5 indexes in different habitats of Codonopsis

Radix
KR B BEH  ESHRE B2
No. e _1 -1 -1
¥/ % BN/ % /mg-g /mg-g /mg-g
S1 64.926 61. 142 79.515 3.661 46.057
S2-1 67.076 66. 025 57.639 2.489 51.313

S22 46.938 58.786 48.459 2. 440 47.344

S2-3 41.285 55.252 32. 161 2.027 36.523
S3 60. 990 54. 964 31. 159 3.581 48. 469
S4 63.746 61.558 79.516 3.160 47.484
S5 65. 805 65.610 87.675 3.746 28.744
S6 66. 287 64. 865 45.970 4.620 39.366
S7 62.112 55.428 42.991 4.595 22.657
S8 72.290 66. 463 61.447 3.637 29.690
S9 69. 130 66. 683 50.961 2.924 25.870
S10 66. 122 61.227 63.531 5.174 27.293
S11 59. 841 62. 665 81.676 5.781 25.436
S12 63.780 65.577 31.602 3.833 35. 609
S13 59.994 60. 045 65.579 2.018 33.800
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t/min
L SES AT
B1 RSREWMEMA)REMR(B)H HPLC
Fig.1 HPLC chromatogram of lobetyolin standard substances (A)
and Codonopsis Radix sample (B)
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2.7.1  SAGHRIE (H

2.7.2  JiAL TOPSIS I S K 52 2 o 43 Br 45 SR
ARCAT 15 ANFEAR LU 2 B —AFE A B 58 2 b 5 Fil
By i ORISR Y R PR Y R R
FSHAT R ) RN iR AR, T @S S
JoE S AN TOPSIS A58 7Y 1) ) 4 50 1 o A SCHUHie )i T
ol R A TR T LA 2. 6. 2 T Qi 0 — ke
HOHM X 2.6.3 Wil E, BANE o =
(0.084 3,0.1757,0.242 1,0.184 5,0.313 4), #i
264 AN H B, B Z M Z (Z° =0.190 8,
0.198 1,0.203 4,0.198 8,0.209 0;Z~ =0,0,0,0,
0), HAXMEE Z M Z WIEE D, & C, 84
W33,

£3 BESRETNHF

Table 3  Relative ordering of quality evaluation of Codonopsis
Radix
No. D D ¢, %

S1 0.079 7 0.410 4 0.837 4 1
S2-2 0.1311 0.341 1 0.722 3 10
S3 0.157 8 0.314 0 0.665 5 12
S4 0.088 2 0.412 8 0.824 0 2
S5 0.099 9 0.374 7 0.789 6 4
S6 0.085 8 0.366 9 0.810 5 3
S7 0.169 7 0.1958 0.5357 13
S8 0.099 6 0.346 4 0.776 6 5
S9 0.1325 0.3019 0.6950 11
S10 0.106 9 0.322 4 0.7510 7
S11 0.108 3 0.3553 0.766 4 6
S12 0.122 1 0.3217 0.724 9 9
S13 0.117 1 0.309 4 0.725 4 8
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