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Effects of Growth Regulators on Adventitious Root Growth and
Eleutherosides and Chlorogenic Acid Accumulation in Air Lift
Bioreactor Cultures of Eleutherococcus koreanum
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ABSTRACT The influence of different growth regulators on biomass of adventitious roots and secondary
metabolites accumulation in bioreactor cultures of Eleutherococcus koreanum was studied. The maximum
growth of adventitious roots was observed in the presence of 2.0 mg/l. IBA (6.7 g DW/L). However the
productivity of eleutheroside E was not significantly different among IBA levels. High level of thidiazuron (TDZ)
efficiently increased both root growth and secondary metabolites production. Especially when 0.1 mg/L TDZ was
combined with 3.0 mg/L IBA, the highest eleutheroside E accumulation (3,327 pg/g DW) was observed. When
the same TDZ level was treated in combination with 5.0 mg/L IBA, both chlorogrnic acid and eleutheroside
B were accumulated to maximum level. In contrast, zeatin remarkably suppressed the accumulation of both
eleutheroside B and chlorogenic acid.
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Figure 1. Adventitious root production of E. koreanum in a 20
L air-lift bioreactor. A, Protuberances of root primordia on a
root explant surface on 1/2 MS containing 0.01 mg/L TDZ and
3.0 mg/L IBA after 2 weeks of culture; B, Adventitious root
growth in the same medium after 4 weeks of culture; C, Well
grown adventitious roots in a 20 L air-lift bioreactor after 7
weeks of culture; D, Harvested, then freeze dried adventitious
roots.
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Figure 2. Effects of IBA concentrations on growth and secon-
dary metabolites production of adventitious roots cultured in 20
L air-lift bioreactors after 9 weeks of culture in E. koreanum.
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Figure 3. Effects of thidiazuron concentrations in the presence
of 3.0 mg/L (A) and 5.0 mg/L (B) IBA on growth and secon-
dary metabolite production of adventitious roots cultured in 20
L air-lift bioreactors after 9 weeks of culture in E. koreanum.
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Figure 4. Effects of zeatin on growth and secondary metabolite
production of adventitious roots cultured in 20 L air-lift bio-
reactors after 9 weeks of culture in E. koreanum.
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