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Studies on the Heavy Metal Contents in Cultivated Medicinal Plants and
their Correlations with Soils
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Abstract—Heavy metals may cause trouble(s) in human body. For consideration
of the safety of crude drugs cultivated in Korea, we selected some medicinal plants
and soils from cultivated site and estimated their heavy metal contents by inductively
coupled argon plasma spectrometry (ICAP). Among heavy metals tested, the highest
level of Cu and Zn were shown in plants cultivated in Kyung Ki; the highest level
of Fe in those in Youngnam and the highest level of Mg and Mn in those in
Youngdong. The heavy metal contents were as low as to be permeasible at least for
the medicinal plants we selected. There were no significant correlations between
heavy metal contents of soils and cultivated medicinal plants.
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Table I. Conditions of ICAP

T Metal

Elements T Cu Fe Zn Mg Mn
Source(nm) 324.75 238. 20 213.86 279.55 257. 60
APC 426 422 432 422 428
Plasma gast 0.8 0.8 0.65 0.8 0.6
Carrier gast 0.4 0.36 0.4 0.39 0.38

+ Unit is !/min; entrance slit is 25y power is 1.4 Kw; torch is 15mm; coolant gas is 15//min and

exit slit is 25 g, respectively.
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Table II. Heavy metal contents in cultivated medicinal plants and soils
Heavy metal contents(ppm)
Plant name Honam Youngdong
Cu Fe Mg Mn Zn Cu Fe Mg Mn Zn

Astragalus membranaceus 0.10 3.77 27.1 0.33 0.06 0.06 0.53 13.4 0.15 ND

Codonopsis sylvestris 0.06 3.46 52.5 0.57 0.28 0.05 5.00 56.1 1.8 0.19

Codonopsis lanceolata 0.13 1.70 52.5 0.57 0.28 0.15 1.94 73.4 2.8 0.24

Angelica gigas 0.35 6.17 88.0 5.47 1.10 0.45 2.52 84.3 4.13 1.07

Platycodon grandiflorum 0.09 5.84 459 0.46 0.01 1.10 0.00 411 0.67 0.52

Anemarrhena asphodeloides 0.0 0.88 30.2 0.36 0.35 — — — — —

Cnidium officinale 0.10 0.93 45.2 1.54 ND — — — - —

Soil 10.1 1472 890 22.8 3.30 0.46 804 153 35.4 2.30




Vol. 22, No. 1, 1991 35
Heavy metal contents(ppm)
Plant name Youngnam Kyungki

Cu Fe Mg Mn Zn Cu Fe Mg Mn Zn
Astragalus membranaceus 0.48 7.71 46.5 0.64 1.53 0.36 3.72 41.3 0.65 3.50
Codonopsis sylvestris 0.10 16.1 54.8 1.67 0.19 — - — - -
Codonopsis lanceolata 0.44 9.02 86.6 3.02 1.70 0.45 3.27 44.7 2.42 231
Angelica gigas 0.3 0.32 12.0 1.81 1.24 — — — — -
Platycodon grandifiorum 0.11 477 30.7 1.36 0.10 0.32 0.23 40.5 0.90 2.19
Anemarrhena asphodeloides 0.08 ND 25.0 0.57 0.81 0.42 2.37 33.5 0.59 9.30
Cnidium officinale — — — — —  0.42 2.24 75.4 1.47 2.02
Soil 1.7 703 180 18.9 3.07 0.78 575 120 14.0 3.50

Table III. Correlation coefficients of

heavy metal contents between cultivated medicinal plants and soils

Astragalus membranaceus —0. 4062 —0.1260 —0.2175 —0. 8144 0. 6965
Codonopsis sylvestris —0. 2366 —0. 6866 —(0.9433 0. 4267 0.9447
Codonopsis lanceolata —0.5396 —0. 4547 —0. 3488 0. 1079 0. 6056
Angelica gigas —0. 4066 0.7250 0.5095 0.3747 —0. 9999
Platycodon grandiflorum —0. 4403 0. 6740 0. 6240 —0. 4454 0. 3856
Anemarrhena asphodeloides —0. 6343 —0. 2529 0. 0641 —0.8513 0.8115

Table IV. Mean heavy metal contents in medicinal plants with respect to their cultivated sites

T~ . Metals Heavy metals(ppm)

Sites - \ Cu i Fe Mg B Mn Zn
Honam 0.1340. 10¥ 3.2542.19 48.8--20.0 1.334-1. 87 0.30+0. 38
Youngdong 0.1640.17 2.0041.97 53.7%27.9 1.9441.62 0.4140. 42
Youngnam 0.254-0. 17 6. 32+6. 06 42.61:26.4 1.514:0.90 0.904:0. 68
Kyungki 0.4040.05 2.37%1.34 47.1416.4 1.202-0.77 3.8743.10
a) Data represent mean+S.E,
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