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Abstract 

As an overall defense strategy, plants consistently synthesize, accumulate and use a wide range of secondary metabolites, 

which are being used around the world as medicines for various human health problems. The production of medicinal 

metabolites in plants is affected by plant genetics and conditions of cultivation, contaminants (microbes and soil 

contaminants, e.g. pesticides), harvesting, processing and distribution. Moreover, chemical variability and compromised 

quality of medicinal plants remains one of the major factors in inconsistent results of clinical trials of plant -based 

medicines.  In vitro cell culture and controlled environment production systems are well suited for the selection and 

seasonally independent propagation of elite lines with specific, consistent levels of high-value medicinal metabolites with 

minimum contamination, e.g. shikonin production from cell and organ cultures of Lithospermum erythrorhizon. In vitro 

techniques (micropropagation, cell suspension, root cultures), genetic transformation, and finally up-scale of cell cultures 

in a bioreactor, as well as cryo-storage of highly producing cells and organ cultures, are well suited for biomass production 

in producing high-value secondary metabolites (1). Date palms are nutritionally rich, produce phenolic and flavonoids, 

carotenoid, provitamins, and essential oils (2) have well developed micro-propagation and cell suspension cultures. 

Furthermore, several other aspects will be discussed in some selected medicinal plants including caffeic acid production, 

Agrobacterium-mediated transformation, gene expression in Taxus baccata, molecular marker analysis, root cultures, bio-

transformation and cell cultures in a bioreactor. How to increase metabolite production by over expression of genes, and 

their prospects to withstand abiotic and biotic stresses under the climate change?  
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