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Distribution and accumulation of inorganic elements in Ligusticum chuanxiong
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Abstract  Aiming at the phenomenon of heavy metal Cd exceeding the standard of Chuanxiong medicinal materials the accumula—
tion of 12 inorganic elements including heavy metals in Ligusticum chuanxiong was studied in this paper. It was found that the con—
tents and distribution of most inorganic elements in the stems and leaves of L. chuanxiong were higher than those in the rhizomes at
seedling and shooting stages. The content of most elements in rhizome reached the highest at harvest stage and the distribution ratio of
some elements in rhizome was higher than that in stem and leaf at harvest stage. But rhizome stem and leaf of L. chuanxiong have rela—
tively stable absorption capacity and enrichment effect on different elements and are less affected by growth period and position. Rhizo—
mes and stems and leaves of L. chuanxiong were enriched with Cd and stems and leaves also accumulated Pb at seedling stage and
stem stage. The absorption capacity of Pb in stems and leaves of L. chuanxiong was higher than that of thizomes and the ability of ab—
sorbing Cd was less than that of rhizomes at harvest time. The total uptake of Cd and Pb by L. chuanxiong decreased with the prolonga—
tion of growth time but the proportion of Cd and Pb in rhizome increased so that the content of Cd and Pb increased with the prolon—
gation of growth time.
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1 (n=20)
Table 1 Content analysis of inorganic elements in rhizome of Ligusticum chuanxiong in different growth stages( n=20) mgekg™'
K 13 674. 95A 6 890. 368 9 959. 44C 30 611.27A 15 545. 88B 18 629. 05B
P 39 99.50A 3 554. 64A 3 821. 59A 2 507. 80A 3 015.67B 3263.47B
Ca 5 155.21A 3 323.20B 5 771.24A 23 725.23A 15 337.23B 14 795. 46B
Mg 2 523. 68A 2 148.76B 2 487. 19A 3 164. 20A 3 234.98A 3 135. 74A
Fe 1263.90A 448.77B 1 610. 12A 2 200. 19A 2 355.58A 982. 03B
Zn 75.T6A 63.97A 112. 03B 302. 36A 178. 19B 131.37C
Mn 42.35A 24.12B 62.53C 67.39A 60. 12A 59.91A
Cu 12. 76A 17.49B 22.80C 17. 50A 20. 80B 12.22C
Sr 32.80A 27. 63A 39.28B 58. 88A 67. 90A 68. 05A
Cr 4.79A 11. 82A 25.31B 13.21A 18.59B 9.57A
Cd 1. 44A 1. 45A 2.83B 5.58A 2.56B 1.40C
Pb 7. 44A 9.59A 10. 16A 54.45A 58.40A 39.13B
P<0.05( 2~35 ).
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Table 2 The proportion of inorganic elements in different growth stages of Ligusticum chuanxiong( n="20) mg-kg™'
K 31.46A 68. 54B 32.22A 67.78B 35.42A 64. 588
P 61. 63A 38.37B 55.35A 44.65B 53.56A 46. 44B
Ca 18. 00A 82.00B 18.27A 81.73B 27.99A 72.01B
Mg 44.74A 55.26B 40. 16A 59. 84B 44. 60A 55.40B
Fe 37.87A 62.13B 18. 79A 81.21B 58. 68A 41.32B
Zn 20. 08A 79.92B 27.30A 72.70B 45.65A 54.35B
Mn 39. 00A 61.00B 27.90A 72.10B 51.91A 48.09A
Cu 42.21A 57.79B 46. 64A 53.36A 64. 09A 35.91B
Sr 35.72A 64.28B 29.55A 70. 45B 36. 76A 63.24B
Cr 29. 55A 70. 45B 42. 86A 57. 14A 66. 72A 33.28B
Cd 21. 00A 79. 00B 39.39A 60.61B 68. 98A 31.02B
Pb 12.31A 87. 698 15.97A 84. 03B 19. 54A 80. 468
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Table 3 Comparison of contents of inorganic elements in rhizo— -
sphere soil of Ligusticum chuanxiong at different growth stages .
(n=20) mgekg"
K 12 267. 45A 12 320. 32A 12 835.47A 3.4
p 925. 53A 941. 19A 987.77A
Ca 11 259.77A 16 366. 25B 17 997. 60C
Mg 4 814. 74A 10 232.76B 10 651.91B 3.4.1
Fe 25 747. 58A 38 836. 82B 43 439.94C 3
Zn 141. 08A 139. 04A 156. 37B p
Mn 344. 12A 439.77B 497. 63C °
Cu 24.91A 26.81A 35.55B 11
Sr 127. 59A 226. 598 238.36C P Cu Cr
C 123.31A 134. 94B 150. 50C
r ; Cd Cu Cr Mn
Cd 0. 64A 0.67AB 0.76B
Pb 30. 00A 42.33B 45.94B Fe
P Zn Mn
5.
4 (n=20)

Table 4  Correlation analysis of element contents in rhizosphere soil and rhizomes and leaves of Ligusticum chuanxiong( n=20)

Cd
Pb

0. 635%
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0. 131
.214
0.119
0.153
0.217
0. 186
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0. 159
0.226
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0. 261
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0. 081
0. 164
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0.276
-0. 057
0. 043
-0.078
0. 437
0. 040
0.212
-0.217
-0.029
-0.027
0. 142
0.332

V) P<0.05;? P<0.01.
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5 (n=20)
Table 5  Analysis of enrichment coefficient of various elements in different parts and different growth stages of Ligusticum chuanxiong

(n=20)

K 1. 11A 2.48A 0.56B 1.25B 0.78C 1.45B
P 4. 56A 2. 86A 4. 04A 3.37A 4. 05A 3.50A
Ca 0.48A 2. 15A 0.21B 0.95B 0.32C 0. 83B
Mg 0.53A 0. 66A 0.21B 0.32B 0.23B 0.30B
Fe 0.05A 0. 09A 0.01B 0.06B 0.04C 0.02C
Zn 0.54A 2. 16A 0.47A 1.30B 0.72B 0. 85C
Mn 0.12A 0. 20A 0.05B 0. 14B 0. 13A 0.12B
Cu 0.51A 0.71A 0. 66B 0.79A 0.65B 0.35B
Sr 0.26A 0.47A 0.12B 0.30B 0.17C 0.29B
Cr 0. 04A 0.11A 0. 09A 0. 14A 0.17B 0. 06B
Cd 2.32A 9. 00A 2.24A 4. 06B 3.85B 1.87C
Ph 0.25A 1. 82A 0.25A 1.48B 0.21A 0. 88C
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