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Therole of Biotechnology and in vitro culture techniquesfor the production of secondary
metabolites: prospects and challenges
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Abstract

World population is forecast to reach 7.5 hillion people by 2020 which is posing a serious challenge to crop
production, food security and health, particularly in developing countries. Considering the limited resources such as
diminishing and deteriorating cultivable land and water supply, modern tools of biotechnology offer a variety of
options through which it is possible to match the strides made in crop improvement in agriculture and horticulture.
Plants contain many valuable secondary metabolites that are useful as drug sources (pharmaceuticals), natural
fungicides and insecticides (agrochemicals), natural food flavorings and coloring agents (nutrition), and natural
fragrances and oils (cosmetics), which play an important role in all cultures, and have been indispensable in
maintaining health and combating diseases. The identification of active principles and their molecular targets from
traditional medicine provides an enormous opportunity for drug development. Plants with specific chemical
compositions can be mass propagated, genetically modified and improved for the extraction of bulk active
pharmaceuticals using modern biotechnology such as in vitro culture techniques, gene transformation and molecular
farming. Although there has been significant progress in the use of biotechnology, using tissue cultures, genetic
transformation and metabolic engineering to investigate and alter pathways for the biosynthesis of target metabolites,
there are many challenges involved in from plant genotype selection, biosynthetic pathway evaluation, optimization
of controlled cultures conditions to successful commercial production. This presentation is focused on recent
advances in the production of highly valuable natural compounds, using in vitro plant cell, tissue and organ cultures
technology. Finaly, the future prospects and challenges for the biotechnological production of secondary metabolites
are al so discussed.

Keywords:. biotechnology, secondary metabolites, in vitro culture, metabolic engineering, molecular farming
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