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High yields of secondary products

Product Plant species Yield (% D.W.) Reference

Rosmarinic acid Sa. officinalis 36.0 Hippolyte et al. (1992)
Rosmarinic acid Col. blumei 21.4 Ulbrich et al. (1985)
Anthroquinones M. citrifolia 18.0 Zenk et al. (1975)
Shikonin L. erythrorhizon 124 Fujita (1988)

Berberine Th. minus 10.6 Kobayashi et al. (1988)
Jatrorhizine Berberis wilsonae 10.0 Breuling et al. (1985)
Anthocyanins Pe. frutescens 8.9 Zhong et al. (1994)
Berberine C. japonica 7.5 Matsubara et al. (1989)
Diosgenin Diose. deltoidea 3.8 Sahai and Knuth (1985)
Sanguinarine P somniferum 25 Park et al. (1992)
Serpentine Cath. roseus 22 Zenk et al. (1977)

Adapted from Ravishankar and Ramachandra Rao (2000).
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Strategies to enhance production of secondary metabolites in plant cell cultures

1. Obtaining efficient cell lines for growth
2. Sereening of high-growth cell line to produce metabolites of interest
a. Mutation of cells
b. Amenability to media alterations for higher yields
3. Immobilization of cells to enhance yields of extracellular metabolites and to facilitate biotransformations
4. Use of elicitors to enhance productivity in a short period of time
5. Permeation of metabolites to facilitate downstream processing
6. Adsorption of the metabolites to partition the products from the medium and to overcome feedback inhibition
7. Scale-up of cell cultures in suitable bioreactors
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v Morinda citrifolia

v Echinacea

v Hypericum perferatum
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