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Table 3: Results of analysis of covariance from soil cadmium treatment on cadmium uptake in aerial and
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Figure 2 - Comparison of the average amount of
cadmium in the underground organs of the plant

under the influence of different treatments of
cadmium in the soil
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Figure 1- Comparison of the average amount of

cadmium in plant shoots under the influence of different

treatments of cadmium in soil
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Table 4- Results of analysis of variance obtained from cadmium treatment on some phytochemical properties of

Glycyrrhiza glabraLL
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Abstract

The present study aimed to investigate the effect of cadmium on the phytochemical properties
of licorice in a completely randomized design with cadmium treatment in six concentrations (0,
10, 20, 40, 80, and 160 (ppm)) and four replications in pot culture (24 pots in total). After
preparing the planting bed and spraying cadmium nitrate with the above-mentioned
concentrations, licorice rhizomes were cultured in pots and kept in a greenhouse for seven
months. Finally, plant samples (in aerial and underground parts) were transferred to the
laboratory to measure the phytochemical properties. Variables in the underground part included
the amount of glycyrrhizic acid, glabridin, and liquoritin, and in the aerial part, routine
flavonoids and catechin. Extraction was performed by ultrasonic method and measurement was
performed using high-performance liquid chromatography (HPLC). The results of comparing
the mean of cadmium in the studied concentrations showed that increasing the concentration of
this element in the soil had a significant effect on the amount of glycyrrhizinic acid, glabridin,
and liquoritin in the underground part and routine flavonoids and catechins in the aerial part of
the licorice. The results also showed that the amount of active ingredients in the underground
parts of licorice treated under cadmium initially increased and then decreased with increasing
cadmium concentration.

Keywords: Heavy metal, cadmium, macronutrients, licorice (Glycyrrhiza glabra L.).



