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Efficient production of camptothecin by Ophiorrhiza pumila under controlled
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1. Basic characteristics of photosynthesis: Using an assimilation improved
last year, the effects of PPFD on photosynthesis and transpiration rate were investigated. Although
various combinations were studied, the photosynthetic rate decreased within 1 hour under PPFD 300.
On the other hand, it was clarified that the increase in the daily cumulative photosynthesis amount
by extension of the light period seemed effective to promotion of growth and flower bud
differentiation. This was considered to be a suitable condition for producing a large number of
seeds with a high concentration of CPT.

2. Optimal environmental conditions for CPT production: Polyethylene glycol (PEG) was added to the
nutrient solution to increase the osmotic pressure around the roots for 3 days. The osmotic stress
treatment for 2 and 3 days increased the CPT concentration per dry weight of the stems and roots,

suggesting that water absorption stress from the roots is effective in increasing the CPT
concentration.
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Fig. 1 Diagram of an open-type assimilation chamber. LEDs; light emitting diodes. P; air pump.
(J. Agri. Meteor. 76(4): 180-187. https://doi.org/10.2480/agrmet.D-20-00026.)
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Fig. 2 Classification of the plant organs of Ophiorrhiza pumila.
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Fig. 3
Camptothecin (CPT) concentration (A) and content (B) in each Ophiorrhiza pumila organ at 60 days after
transplanting. Vertical bars indicate standard error (n = 3). Different letters indicate significant differences
among the organs at P < 0.05 by Tukey-Kramer’stest.
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