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Ginseng (Panax ginseng C.A. Meyer) is a perennial herb that has been used as herbal remedy in Eastern Asia for thousands of 
years. The older the root, the higher is its pharmacological value, especially that of 100-year-old wild ginseng, because of the 

higher concentration of ginsenosides, which are the principal bioactive compounds in Panax ginseng. Induction of polyploidy by 
colchicine treatment is an effective method for genetically increasing the size of cell and enhancing the production of secondary 
metabolites. Therefore, the aim of this study was to induce polyploidy in adventitious roots by using colchicine to enhance root 
biomass and ginsenoside content of Panax ginseng. Adventitious roots of Panax ginseng were treated with colchicine at different 
concentrations (100, 200 and 300 mg L-1) for various durations (1, 2 and 3 days) to induce polyploidy roots. Thirty-nine octoploid 
roots and 1 hexadecaploid root were detected by using flow cytometry. In the first selection, the lines of polyploidy roots were 
screened for biomass after 40 days of in vitro culture. As a result, 4 octoploid roots (100-1-2, 100-1-18, 300-1-16 and 300-2-8), with 
the highest biomass, were selected. In the second selection, the adventitious roots were screened again for ginsenoside content by 
HPLC analysis. The line ‘100-1-18’, an octoploid, showed the highest ginsenoside content. Ginsenoside productivity of the line was 
4.8-fold higher than that of the tetraploid root (control). The polyploid roots described in this study could be used as material to 
increase the production of Panax ginseng biomass and ginsenosides.
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