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Identification of Wild and Cultivated Hedysari Radix Based on Trace Elements

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

[ Abstract ] Objective; To investigate the differences in trace elements between wild and cultivated
Hedysari Radix, and analyze the feasibility of trace elements in identifying wild and cultivated Hedysari Radix.
Method: The content of trace elements in Hedysari Radix was determined by Atomic Absorption Spectrometry
(AAS) and analyzed by one-way analysis of variance, correlation analysis, optimal scaling analysis, cluster
analysis and discriminant analysis. Result; There was no significant difference in content of Cu between wild and
cultivated Hedysari Radix, but the contents of Fe, Ca, K, Zn, Ni, Na, Mg, Mn, Cr, Li and Co had
significant differences between wild and cultivated Hedysari Radix. The contents of Mg, K, Fe, Ca, Cu and Ni
in wild Hedysari Radix were higher than those in cultivated samples, but the contents of Zn, Na, Mn, Cr, Li
and Co in cultivated Hedysari Radix were higher than those in wild samples. The growth types had highly
significantly positive correlation with Fe, Ca, K, Ni and Mg contents, but were significantly negatively correlated
with Zn content and had highly significantly negative correlation with Na, Mn, Cr, Li and Co contents. 28
batches of Hedysari Radix samples were divided into two categories: wild Hedysari Radix and cultivated Hedysari
Radix. The contents of Fe, Li and Co had Fisher linear relationship with the growth types (wild or cultivated ).
Conclusion: There was closely relationship between the contents of trace elements and growth types (wild and
cultivated) of Hedysari Radix, so there was certain feasibility to identify the wild and cultivated Hedysari Radix
based on trace elements.
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Table 2 Contents of trace elements in Hedysari Radix samples(x +s,n=6) Mg-g"

No. Cu Fe Ca K Zn Ni

S1 0.396 £0.091 1. 105 £0. 007 3.084 0. 121 18.286 0. 245 3.288 +0.031 0.226 +0. 004
S2 0.404 £0.031 2.525 +0.031 3.145 £0. 132 17. 646 +0. 180 3.853 £0. 049 0.208 £0.001
S3 0.351 £0.019 2.607 £0. 024 3.216 £0. 128 17.994 +0. 099 3.858 +0. 164 0.209 +£0. 002
S4 0.326 £0. 004 1.447 +0. 231 3.216 £0. 132 17.601 +0. 011 4.057 0. 115 0.217 £0. 001
S5 0.364 £0.050 2.126 £0. 171 3.145 £0. 136 18.088 +0. 252 3.859 £0. 190 0.213 £0. 000
S6 0.333 £0.062 2.747 £0. 117 3.247 £0.094 18.227 +0.042 4.419 £0.256 0.204 £0.009
S7 0.462 £0.272 1.989 +0.071 2.935 £0.088 16. 696 0. 095 3.500 £0.226 0.216 £0.003
S8 0.467 £0.221 2.140 £0. 025 2.915 £0. 096 17.453 +0. 102 4.526 +0.032 0. 198 +0. 004
S9 0.314 £0.058 2.121 £0. 156 3.122 +£0. 047 17.236 £0. 350 3.183 £0.088 0.207 £0. 005
S10 0.356 +0. 006 2.010 £0. 134 3.213 £0. 069 16.928 +0.026 3.085 £0.073 0.216 £0. 004
S11 0.353 £0. 005 1.787 £0.028 3.323 £0.072 17.602 +0.274 3.503 £0. 069 0.223 +0. 001
S12 0.375 £0. 005 2.035 £0. 044 1.635 £0.011 11.611 £0.091 4.605 £0. 175 0. 158 £0. 004
S13 0.402 £0.003 1.316 £0.908 1.618 +0.015 11.751 £0. 078 4.594 £0.192 0. 139 £0. 002
S14 0.369 £0.002 0. 895 +0. 046 1.458 £0.013 12.283 +0. 095 4.362 +0.060 0. 133 £0. 001
S15 0.393 £0. 004 1.223 +0.214 1. 638 £0. 007 13.031 +0. 009 4.489 +0.055 0.135 £0.001
S16 0.335 £0.002 1.186 £0. 150 1.489 £0.010 12.786 +0.027 3.491 £0.001 0. 137 £0. 000
S17 0. 348 0. 001 1.889 +0.011 1.726 £0. 000 11.744 +0. 007 4.005 £0.031 0. 147 £0. 008
S18 0.360 £0.001 1.345 £0.095 1.486 £0.021 12.497 +0.037 4.026 +0.009 0.137 £0.001
S19 0. 369 +0. 005 1.639 £0. 157 1.523 £0.023 12.031 +0.084 4.614 £0.258 0.132 £0.002
S20 0. 382 0. 006 0.821 £0. 096 1.283 0. 007 12.215 £0.095 4.070 £0. 008 0. 130 £0. 002
S21 0.391 £0. 001 1.693 +0.007 1.576 £0. 005 11. 846 +0.092 3.609 £0.074 0. 143 £0. 003
S22 0. 348 £0.001 1.737 £0. 172 1.538 £0. 007 11.986 +0. 009 3.654 £0.012 0.157 £0.001
523 0.339 £0. 000 1.686 £0.016 1. 698 +0. 003 11.635 +0.013 2.977 £0.011 0. 137 £0. 000
S24 0. 346 +0. 000 1.493 £0.035 1.596 £0.026 11.511 £0.014 4.978 +0. 155 0. 170 £0. 001
S25 0. 365 £0. 004 1. 144 £0.220 1.547 £0.012 11. 674 £0. 105 3.813 £0. 158 0.212 £0.056
S26 0.385 £0.001 1.504 £0. 064 1.374 £0. 020 12.886 +0. 103 6.118 £0.051 0.136 £0.003
S27 0.347 £0. 004 0.587 +£0.012 1. 344 £0. 021 11.809 +0. 043 4.644 £0. 125 0. 145 £0. 001
S28 0.371 £0.001 0.975 £0. 120 1.409 £0.011 12.373 +0.087 4.857 +£0.012 0.128 +0.002
No Na Mg Mn Cr Li Co

S1 23.714 £0.279 93.851 +0.242 0. 826 +0. 009 0. 069 +0.002 0.382 +0. 042 0. 069 +0. 001
S2 23.094 +0.088 93.029 +0. 060 0.985 +0.004 0.068 +0.001 0.418 +0.042 0.072 £0. 003
S3 23.000 +0.019 94.329 +0.213 0.994 +0. 009 0.068 +0.001 0. 405 £0.039 0.072 £0. 000
S4 24.570 £0. 121 95.042 +0.090 0. 864 +0. 005 0.069 +0.001 0.381 £0.036 0.071 0. 001
S5 23.058 +0. 181 92.751 £0.217 0.924 +0. 009 0.068 +0.001 0.403 +0.033 0.070 £0. 001
S6 24.634 £0.224 95.857 +0.337 0.989 +0.014 0. 068 +0.000 0.423 £0.042 0.069 +0.001
S7 22.186 £0. 024 91.182 +0.216 0.971 £0. 004 0. 068 +0.000 0.411 £0.038 0. 069 +0.003
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No. Na Mg Mn Cr Li Co

S8 23.905 +0. 106 94. 142 +0. 160 0.981 +0. 004 0.067 £0.002 0.414 +0.036 . 070 £0. 000
S9 23.068 +0. 315 96. 541 +0. 601 0.879 £0.014 0.068 £0. 001 0.409 +£0. 038 . 071 £0. 000
S10 26.085 0. 179 94.302 +0. 069 0. 845 +£0.008 0.068 £0.001 0.422 £0. 042 . 070 £0. 001
S11 23.265 +0. 057 93.982 +0. 089 0. 886 +0. 002 0.068 £0.001 0.410 +0.031 . 069 £0.001
S12 34.763 £0.279 89.385 £0.272 1.254 0. 020 0. 084 +£0. 002 1. 195 0. 007 .350 £0. 002
S13 34.061 +0. 468 90. 532 +0. 357 1.201 +0. 034 0. 081 £0. 002 1. 194 +0. 009 .352 £0. 000
S14 30. 151 0. 197 88.450 £0. 065 1.118 +£0.018 0.081 £0. 002 1. 198 +0. 008 .351 £0. 001
S15 29. 649 +0. 232 92.669 +0. 163 1. 133 0. 025 0. 084 +£0. 006 1.214 £0. 001 .355 £0. 001
S16 31.712 0. 052 92.661 +0. 122 1. 132 £0. 003 0.083 £0. 001 1.196 +0. 001 .354 £0. 001
S17 30.961 +0. 130 92.236 +0. 134 1.237 +0. 003 0. 082 +0. 000 1. 195 +0. 002 .352 £0. 000
S18 31.958 +0. 154 90. 581 +0. 588 1. 105 £0. 087 0.081 £0. 001 1.201 £0. 003 . 356 £0. 002
S19 35.904 £0. 151 91. 104 0. 209 1. 194 £0. 056 0.083 £0.002 1. 190 +0. 003 . 353 £0. 002
S20 28.404 +£0.072 87.523 £0. 442 1. 054 +0. 037 0.082 +£0. 001 1. 166 +0. 002 .351 £0. 001
S21 34.732 +0. 057 92. 176 0. 094 1. 138 +0. 024 0. 086 +0. 002 1. 189 +0. 006 .357 £0. 001
S22 29.665 0. 112 88.724 £0. 194 1.242 +0. 007 0.085 £0.003 1. 184 +0. 000 . 357 £0. 002
S23 31.253 +0.020 92.477 0. 109 1. 106 +0. 004 0.084 +£0.002 1. 188 +0. 002 .356 £0. 001
S24 35.379 +0. 306 91.025 +0. 385 1.360 +0. 028 0.083 £0.001 1.172 £0. 003 .357 £0. 001
525 30.315 £0. 186 92.358 +0. 198 1. 141 0. 003 0. 080 +£0. 000 1. 179 0. 002 .359 £0. 001
526 28.574 +0. 229 89.587 £0.003 1. 194 +0. 006 0. 083 £0.002 1. 193 +0. 002 .360 £0. 001
S27 30. 309 +0. 257 88.427 +0. 383 1.111 £0. 001 0.080 £0. 001 1. 168 +0. 002 . 358 £0. 002
S28 29.482 +0.076 88.594 £0.075 1. 170 £0. 002 0.079 £0. 001 1. 166 +0. 003 .356 £0. 001

F3 AdXERPETEMERLRE (n=6) Pearson A5G0 M M AL R E B0 o

Table 3 Results of Hedysari Radix samples recovery test(n =6)

 RERR AR %WER THEME RS
L /ugrgl /mgeLl Jpgeg”! /% /%
Cu  1.8272  2.0000 3.8566 101.4700 1.9
Fe  0.2608  0.2000  0.4508  94.989 0 2.5
Ca  3.2889  3.0000 6.3211 101.0719 1.4
K 17.5297 17.0000 34.480 1  99.708 0 1.2
Zn  3.5494  3.0000 6.4812 97.7275 0.6
Ni 0 0.2258  0.2000  0.4300 102.078 1 1.6
Na  23.0594 20.0000 42.8811  99.108 4 1.8
Mg 92.2963 90.0000 180.7840  98.319 7 1.1
Mn  0.8683  0.5000  1.4015 106.643 0 11
Cr 0.0654 0.0500 0.1095 88.2275 2.1
Li 03567 0.3000 0.6500 97.760 3 0.5
Co  0.0670 0.0500 0.1192 104.367 6 1.5
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K, Ni, Mg JT 3 & &t 5 4 i 3 1Y I A ¢, A ¢ R 4o
B4 0.627,0.989,0.985,0.895,0.740,5 Zn o &
TR WA, M OCR B - 0.401, 5 Na,
Mn,Cr,Li,Co JCE 7 & 2 M W 35 (19 17 AH OC, #HOC R
9k -0.892, —0.872, —0.979, - 0.999,
-1.000,



22 B 12 )
2016 4£ 6 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22 ,No. 12
Jun. ,2016

x4 BEEFESW 100
Table 4 Results of one-way analysis of variance 80 - %
y
L]
o S By F BE 601 %
40 | %
Cu 0. 001 0. 001 0. 401 0.532 H %
20 [}
: = [l
Fe 3.200 3.200 16. 859 0. 000 0 . %
Ca 17. 439 17. 439 1 120. 591 0. 000 31 Mg Na K Zn Ca Fe
K 203. 210 203. 210 836. 800 0. 000 ﬁ L4
12+
] :
Zn 2.015 2.015 4.972 0. 035 & 10|
Ni 0. 030 0. 030 104. 521 0. 000 08 |
Na 418.414 418. 414 101. 038 0. 000 g-j I
Mg 86. 134 86. 134 31.534 0. 000 02 |
Mn 0.410 0.410 82.718 0. 000 0.0
Cr 0. 001 0. 001 586. 959 0. 000
Li 4.068 4.068 21 385.321 0. 000 Bl FESHRETELRAHMETLERESH
Co 0.542 0.542 88 530. 840 0. 000 Fig.1 Contents of 12 trace elements in wild and cultivated Hedysari
VLR dEBON 1L Radix
R5 AREKREBVEHBTENHEXHE
Table 5 Correlation between growth type and trace elements
No AR A Cu Fe Ca K 7n Ni Na Mg Mn Cr Li Co
ARIR 1
Cu 0.123 1
Fe 0.6272  0.036 1
Ca 0.989%  0.047 0.673Y 1
K 0.9852  0.104 0.597  0.971 1
Zn —0.401"  0.174  -0.213  -0.436" -0.347 1
Ni 0.895%  0.055 0.539%  0.902%  0.854% -0.439" 1
Na -0.892% -0.146  -0.447" -0.853” -0.907  0.345 -0.776” 1
Mg 0.740% -0.181 0.6162  0.794Y  0.739” -0.464"  0.709Y -0.553> 1
Mn -0.872Y -0.038  -0.295  -0.848% -0.878%  0.549” -0.748%  0.846% -0.653> 1
Cr -0.979% -0.129  -0.546" -0.956 -0.965  0.340 -0.879”  0.897% -0.686>  0.869% 1
Li -0.999” -0.118  -0.611> -0.986> -0.984%  0.400" -0.898%  0.893% -0.7322  0.875Y  0.979% 1
Co -1.000Y -0.126  -0.6272 -0.989% -0.984>  0.403" -0.892  0.890* -0.738  0.873  0.978”  0.999? 1

. P<0.05,2P<0.01,
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Sk B 4T 415 S12,S13,S14,S15,516,S17,S18,,
S19,820,821,822,923 924,925 ,926,927,928 , I 2%
S B A 4T, 40 dE S1,S2,83,84,85,86,57,S8,99,
S10,S11,
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Hor AR R TR N A ARG SR Rk

- 51 -



5522 55 12 ) FEXEAFFEHRE Vol. 22, No. 12
2016 4= 6 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2016
x6 YAEEHNHW 10 15 20 25

Table 6 Results of discriminant analysis

j s A
JLHE ¥E
1 2
Cu 0. 275 0.289 0.282
Fe 0. 639 0.430 0.535
Ca 0.989 0. 466 0.728
K 0. 986 0.510 0.748
Zn 0.370 0.197 0.284
Ni 0. 886 0.531 0.709
Na 0.988 0. 595 0.792
Mg 0.733 0. 490 0.612
Mn 0.988 0. 445 0.717
Cr 0. 986 0. 082 0.534
Li 0. 986 0. 001 0.493
Co 0. 986 0. 001 0.493
3 &
2 4
2‘&1213
8 1 =& ,
kS 2
@ 0 7 A “1‘;%?5
49F 9
18 16 ‘QSA
1% A1
-1
% 14
26
2
A‘m
= T T T T T T T
-1.5 05 05 15
iz

B2 AKEKEBDEHSTENHIES
Fig. 2  Discrimination metric diagram between growth type and

trace elements

X BUHE AT 3B A N G B, KB Fe, Li, Co JTTHRAE RN
T o Ak i 7Y ) S 2 pR B AR i B B AT A R
100% , [A) iNf 453 2 4> Fisher £ ¥ 32 s %L,

Y(1) = =20 136.8 -229.7X, +12 711. 8X, +

71 831.9X,

Y(2) = -1225.0-56.7X, +3 659. 1X, +15 380.5X,

V(1) FoRBRIFLAE,V(2) BRBFAELR X, &
/N Fe &it X, RoR Li 4, X, oK Co &t W
B4 Fe,Li, Co &bl A iR 4r 28 R4, 1H 5 70 2515
g3, Je B FE i VAR B 45 decs 2 DG R S T A
i T A A R AR R
3 itig

ABIEZE 0 B A S AR R 4 b 12 R T R
(5 i B SE 45 SR R WI T 2 SRR 40 1 AR 12 Rl
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