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Plants are able to synthesize small amounts of an enormous variety of compounds known as secondary metabolites which have an important role in plant survival. However, the production of these compounds is often low (less than 1% dry weight) and their biosynthesis greatly depends on plant genetic constitution because the expression of specific genes involved in their biosynthesis is restricted to specific states of plant development or periods of stress of different nature.

These compounds have captured the attention of the general public, since most of them have biological or pharmacological activity with beneficial effects on human health, and therefore they are considered as bioactive compounds.

Traditionally, these bioactive compounds have been directly extracted from plant raw material (or plant by-products) or by chemical synthesis but these processes have some inconveniences. In the first case, the most important problems are associated with seasonal nature of cultivated plants, heterogeneity of extracts, and in some cases, the risk of plant extinction. In the case of chemical synthesis, the stereo-specificity, the strict conditions of the reactions and high costs represent the main difficulties in the production of these bioactive compounds. 

For these reasons we have developed biotechnological strategies for their production based on the use of plant in vitro cultures, since these cultures constitutes a promising alternative to the use of field crops, especially when the production of bioactive compounds is difficult or unprofitable, or when it involves serious damage to the environment. Amongst the different strategies highlight the use of different biotic and abiotic elicitors alone or combined with magnetic nanoparticles, and plant metabolic engineering combined with elicitation. By describing some examples where we have used these tools, we will show how we have moved forward and made new discoveries based on the potential that plant cells have. In addition, the most important aspects to increase plant biomass from bud cultures or cell cultures will be discussed in depth.
