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Activation of protoplast function by nanobubbles and development of high-speed
production system for useful metabolites
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The nanobubble generation system was originally develoBed. This system can
generate nanobubbles of various gases with high efficiency. The generated nanobubbles could stably
exist in different solutions and media. Various investigations usin? yeast, plants cells and
protoplasts suggested that the metabolites biosynthesized by protoplasts were released into the
culture broth, with the double benefits of increasing the overall productivity and facilitating
downstream processing. Various nanobubbles enhance those phenomena. Application of nanobubbles to
yeast, various plants cells and protoplasts resulted in efficient production of useful metabolites.
The bioreactor capable of supplying nanobubbles was also developed. The nanobubbles can be also used
for ripening of fruit, inactivation of microbes, removal of chemicals on fruit surface, etc.
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