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The safety of plant species used as a source for herbal medicines and dietary supplements has recently been
questioned due to poisonings associated with the presence of cadmium (Cd) in these plants. These plants can
derive Cd from their presence in the soil. Organic matter (OM) concentrations in soils could affect the
availability of Cd for plants. To determine the effect of OM concentration in soil on the concentration of plant
available Cd and uptake of this toxic element by medicinal plants, soil and plant samples were collected from
102 fields supporting for 5 species of medicinal plants in 6 province of South Korea. Concentrations of OM
and dissolved organic carbon (DOC) in soils affected the phytoavailability of Cd. One M NH4OA ¢ extractable
Cd concentration in soil increased with increasing OM concentrations. There were significantly positive
relationships between 1 M NH4OAc extractable Cd concentration and OM concentration in soil and between
1 M NH4OAc extractable Cd concentration and DOC concentration. Likewise, OM and DOC concentrations
significantly affected Cd concentration in medicinal plant soils. Cadmium concentration in medicinal plants
increased with increasing OM concentration in soil [Cd concentration (mg kg'l) =0.179 + 1.424 x 10° OM
concentrations, R* = 0.042*] and with DOC concentration [Cd concentration (mg kg‘l) =0.150 +5.870 x 10™*
DOC concentrations, R® = 0.124%**]. These results might result from Cd-DOC complex which is easily
absorbed Cd form by plant root. Dissolved organic carbon concentration had more positive relationship with
Cd concentration in medicinal plants and 1 M NH4OAc extractable Cd concentration in soils than OM.
Cadmium concentration in all 5 species of medicinal plant (Atractylodes macrocephala Koidzumi, Astragalus
membranaceus, Codonopsis lanceolata, Platycodon grandiflorum, and Rehmannia glutinosa) significantly
increased with increasing DOC concentration in soil. From the above results, formation of Cd-DOC complex
caused by OM application might be mainly attributed to increase in Cd concentration in medicinal plants.
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Introduction
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Fig. 1. The relationships between total Cd concentration and
organic matter in soils collected from 102 medicinal plant

fields (, ,and~ denote significance at p < 0.05, p < 0.01,
and p < 0.001, respectively).

Table 1. Selected propetties of soils collected from 102 medicinal plant fields.

Total Cd* 1 M NH4OAc extractable Cd oM° DOC*

(mg kg') (g kg (& kgh) (mg kg')
Maximum. 0.290 0.057 63.3 312
Minimum. 0.003 0.010 4.86 8.4
Average. 0.036 0.022 23.8 106

*Total Cd = total cadmium concentration in soils.
"OM = Organic matter concentration in soils.
“DOC = Dissolved organic carbon concentration in soils.
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Table 2. Linear regression equations for the estimation of Cd concentration in each medicinal plant derived from dissolved organic

matter concentration in soils.

Plant species n Regression equation R’
Angelica gigas Nakai 17 Plant Cd* = 0.052 + 1.203 x 10~ x DOC® 0.503"
Astragalus membranaceus BUNGE 12 Plant Cd = 0.084 + 9.456 x 10" x DOC 0.904™"
Codonopsis lanceolata 22 Plant Cd = 0.220 + 2.145 x 10™* x DOC 0.444™"
Platycodon grandiflorum 26 Plant Cd = 0.275 + 5.026 x 10™* x DOC 0.405™"
Rehmannia glutinosa 25 Plant Cd = 0.095 + 7.660 x 10" x DOC 05117

*Plant Cd = Cadmium concentration in each medicinal plant.

b . . . . .
DOC = Dissolved organic carbon concentration in soil.

C* Rk

, ", and ™ denote significance at p<0.05, p<0.01, and p<0.001, respectively.
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