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A nano-bubble generation system that uses a porous glass membrane was developed. Ethylene is the
gaseous phytohormone. The optimal operation conditions for effective generation of ethylene
nano-bubbles (ENB) in a medium were determined. A method for sterilization of plant seeds using
chlorine dioxide was also developed. Based on these methods, cultured cell lines of Catharanthus
roseus and Taxus cuspidata were established. C. roseus was cultivated in a liquid medium containing
ENB. In comparison with medium without nano-bubbles (PM), both cell growth and sugar
consumption were slightly inhibited in the medium containing nano-bubbles (PM-ENB). On the other
hand, the intracellular and extracellular ajmalicine (a hypotensive agent) concentrations were
respectively 17.0 mg/L and 9.0 mg/L in PM-ENB medium but only 5.3 mg/L and 0.5 mg/L in the
control (PM) medium. Production of serpentine and other indole alkaloids were also promoted in
PM-ENB medium. Addition of both ENB and methyl jasmonate (MeJA) to the medium stimulated the
total and extracellular ajmalicine production in C. roseus cells, increasing the intracellular and
extracellular ajmalicine concentrations to 18.5 mg/L and 15.5 mg/L, respectively. The indole alkaloids
in the broth could be simultaneously recovered with neutral resin, which suggests that continuous
production of ajmalicine and various indole alkaloids, (which are normally stored intracellularly in
vacuoles), may be feasible. Addition of both ENB and MeJA to the medium also promoted secretory
production of paclitaxel (an anticancer agent) by 7. cuspidata cultured cells. In this case, the
extracellular paclitaxel concentrations was 30.6 mg/L, which is much higher than 0.5 mg/L obtained in
the control experiment.




