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Comprehensive quality evaluation of Codonopsis Radix from different planting
areas in Jiuzhaigou County

Z0U Yuan-feng, CHEN Xing-fu, YANG Wen-yu, LIU Sha, YAO Ru-yu
College of Agronomy, Sichuan Agricultural University, Wenjiang 611130, China
Abstract: Objective To comprehensively compare the qualities of Codonopsis Radix from the different planting areas for
regionalizing the planting areas. Methods The main traits and chemical compositions of 38 samples of Codonopsis Radix from the
different planting areas in Jiuzhaigou County were comprehensively compared by SPSS 17.0 software using principal component and
cluster analysis. Results Five principal components whose accumulated variance contribution rate was over 85.604% were obtained.
Based on these principal components, 38 samples of Codonopsis Radix from the different planting areas in Jiuzhaigou County were
clustered into four groups by within-groups linkage cluster methods. Conclusion Principal component and cluster analysis are
reliable to comprehensively evaluate the quality of Codonopsis Radix. Significant differences among these samples from the different
planting areas in Jiuzhaigou County are obvious. The standardization of cultivation techniques and application should be speeded up.
Key words: Codonopsis Radix in Jiuzhaigou County; planting areas; principal component analysis; cluster analysis; regionalizing the
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Table 1 Sources of samples

G5 KU G5 KR

1 RS TORMER | 20 KMSESH

2 ZIRGHONERE | 21 KRS RN

3 WRGHIIN LY 22 KHNGRHER

4 BKSWA 23 VR ER
5 BRKZEFEN 24 FC SV AR E
6 PHKLETH 25 TSR TR
7 BRKEKREH 26 FICE VBTN
8 JKFEZIA KT 27 FIC SV RN
9 KEZHIENI1 28 FIC KRR AR
10 KFEZHIEN2 29 FIC G KRR
11 KEZSPHEN3 30 FITZAKHRR
12 KFEZL#ENI 31 FIUZ KN
13 KkFZL%EMN2 32 ST ZKHEF

14 FWZ KPR 1 33 KEZIR KL
15 FWZ KA 2 34 KEZ IR
16 HZ AP 3 35 KEZIR KL
17 KHZ G 1 36 KEZIUF KA
18 KFZ LA 2 37 KEZIR/NKNE 2
19 KRMZEERKE 38 KEZXATEA
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Table 2 Characteristic values, accumulated variance contribution rate, and feature vector of principal component analysis

T %ﬁﬁiﬁ FEE &

R/ % X X, X X X; X5 X, X; Xy Xio Xi
1 3219 29.268 0856 0874 0624 053 0504 0436 0476 0062 -0.031 -0229 -0.564
2 2.548 52432 -0.174 -0.319 —0.036 0.007 -0.123  0.634 0666 0868  0.875  0.097  0.156
3 1371 64.892 0.143 0144 —0383 0703 -0.547 0271 0083 —0.154 -0205 -0.048  0.490
4 1.236 76.124 0332 0215 0353 0096 0450 —0488 —0.408 0354 0360 0269  0.104
5 1.043 85.604 0071 —0.056 —0206 0072 -0.045 0.112 0094 —0.106 —0.100 0892 —0.384
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Table 3 Scores of principal component and comprehensive principal component value
T A X F F, Fy F, Fs F ot 4
10 KESHTIEN 66735 4.001 9 0.061 9 0429 0 -0.002 1 29359 1
24 HILZWEN 6730 1 -2.777 8 1.653 0 1.834 6 0.028 9 1.741 0 2
33 KEZREH  1.067 7 3.385 1 3.154 3 -0.256 1 1.146 2 1.569 6 3
8 KEZSHIEF 6508 0  —1.693 2 -1.177 7 0.008 0 0.303 8 1.395 5 4
9 KEZSHFEN 2318 7 0.559 4 1323 5 0.915 0 3.139 8 1.373 6 5
28 FICZKHR 2247 4 22259 0.562 5 -0.574 9 -0.788 1 1.104 2 6
38 KEZRIEH  —0.176 3 3.164 7 1351 3 1.669 8 -0.171 6 1.021 2 7
34 KEZR R 1182 7 2234 6 0.767 3 0.784 0 —0.980 8 0.954 5 8
35 KFEZRIER 0795 6 1.698 5 —0.488 4 0.991 6 0.479 6 0.722 3 9
36 KEZRIEHR  —0.015 3 28427  —0.684 1 0.340 7 0.783 9 0.681 4 10
6 PIKSHET 1978 7 1238 8  —0.836 2 0.039 8 -0.957 2 0.675 6 11
32 L KR 3.594 7 -0.498 8 -2.102 5 0.669 6  —0.961 9 0.658 6 12
37 KEZSIHF  -0.261 5 1.940 3 -0.468 4 0.668 0 0.748 1 0.460 5 13
23 HILSWEN 28665  —1.789 6 0.687 7 -0.596 8 0.118 7 0.454 3 14
3 YIRS HN 2801 8  —2.651 4 0.960 4 0.047 6 0.027 0 0.333 4 15
18 KRS IR 2394 1 2367 0 0.617 3 1.026 7 -0.432 2 0.303 7 16
4 P 2 A 26173  -0.514 7 -2.120 9 -0.621 2 -0.211 8 0.292 7 17
30 FILZKHEF 0492 6 0.925 1 -0.252 5 0310 6  -0.948 6 0.202 1 18
29 LKA 1719 7 —0.766 1 0.669 3 -3.039 4  -0.141 5 0.054 4 19
7 PIKSRMAE  2.001 7 0.339 1 -1.973 9 -3.283 9 -0.017 3 0.047 9 20
13 KFEZ EEN  -1.497 7 1.844 3 -0.659 2 0.562 5 0.590 2 0.025 9 21
17 KRS IR -0.488 4 0261 9  -0.403 8 -1.284 9 1.672 0 -0.118 4 22
2 CIRSHIM  -1253 9 2082 4  -0277 9 -0.958 9 -0.977 8 -0.119 7 23
26 FouZEA 2612 1 1.597 8 0571 8 —0.991 0 2.058 5  —0.239 2 24
12 KEZ LFERN 2270 9 1.867 9  -0.542 8 0.507 0 -0.497 1 -0.289 8 25
1 IRSHIN 4131 5 3.938 3 0.636 5 07550 23015 -0.351 0 26
31 FICZKER 12346 -2.721 3 -0.358 7 -1.176 1 -0.673 7 -0.509 7 27
15 H 2 KA —4.976 8 29325 -1.588 2 2.538 2 -0.604 3 -0.747 4 28
11 KESHIENR 24947  —02309  -0410 2 0319 0 -0.264 1 -0.895 6 29
27 LSRN 4484 2 1.722 6 1.123 4 2239 8 -0.419 9 -1.064 8 30
21 KM SHFIAK 1576 3 -3.728 3 0.558 2 1277 4 0463 4  -1.1559 31
5 DIk -EP 03839 2738 5 -2.999 3 -0270 4  -0.503 0 -1.198 5 32
22 KM EYR  -1.674 9 —4.124 1 1.539 8 0.276 3 -0.356 2 -1.256 4 33
25 HousiEN 49529  -0.194 9 25326  -1.8463 05158  -14355 34
16 Fi 2 KPR —4.793 5 -0.823 4 -2.308 2 0.610 3 1.271 8 -1.692 1 35
20 KR SEAER 28617  —4.876 6 0.797 8 0.818 9 -0.601 4  -1.832 9 36
19 KA ZBAR —2.847 1 -5.106 3 1.514 3 0424 0 -0.735 8 -1.849 6 37
14 Fi 2 KPR —54716  —32009  -1.429 9 0.575 2 2158 4 22518 38
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Fig.1 Comprehensive cluster analysis of Codonopsis Radix

from different planting areas in Jiuzhaigou County
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Table 4 Average values of quality indexes in each cluster

KRt BREE  TRER  Hfem KEem B BHe BEHY% SRR BERIERY% SEEMHHmge") EARME (ngg ")
1 3179 1009 1150 2128 5814 3119 093 5.97 2.06 0.5492 0.0351
22726 7.17 1080 2040 5659 3465 102 8.34 278 04743 0.041 4
3 4230 1205 1210 2465 5822 3553 1.05 9.8 2.98 0.5130 0.029 6
4 49.04 1543 1285 2308 6107 3465 103 6.67 222 03166 0.0208
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