Study Material Video 1
Alkaloids are naturally occurring organic substances, predominantly found in plant sources including marine algae and rarely in animals (e.g. in the toxic secretions of fire ants, ladybugs and toads). They occur mostly in seed-bearing plants mainly in berries, bark, fruits, roots and leaves. Alkaloids often contain at least one nitrogen atom in heterocyclic ring (Fig. 1). These are basic in nature and so referred the term alkaloid (alkali-like). Alkaloids possess remarkable physiological action on human and other animals. These are the active components of numerous medicinal plants or plant-derived drugs. Their structural diversity and different physiological activities are unique to any other group of natural products. Many drugs used by man for both medical and non medical purposes are produced in nature in the form of alkaloids e.g. atropine, strychnine, caffeine, nicotine, morphine, codeine, cocaine etc. Naturally occurring receptors for many alkaloids have also been identified in human and other animals, suggesting an evolutionary role for the alkaloids in physiological processes. Alkaloids are relatively stable compounds that accumulate as end products of different biosynthetic pathways, mostly starting from common amino acids such as lysine, ornithine, tyrosine, tryptophan, and others. These substances are usually colourless but several coloured alkaloids are also reported e.g. berberine is yellow, sanguinarine salt is copper-red and betanidin is red (Kokate et al., 2005). These are crystalline solids, having ring structure, definite melting points and bitter in taste. In plants they may exists in free state, in the form of salt or as N-oxides, rarely found in the form of glycosides (Biswas and Sharia, 1978; Tanahashi et al., 2000; Kashiwaba et al., 2000). In addition to the elements carbon, hydrogen and nitrogen, most alkaloids contain oxygen. A few such as coniine from hemlock and nicotine from tobacco are oxygen free. The free bases are sparingly soluble in water but readily soluble in organic solvents, however with their salts, the reverse is often the case, e.g. strychnine hydrochloride is more soluble in water than in organic solvents. Most of the alkaloids are optically active, generally due to the presence of tertiary nitrogen in their structures. This results the various isomeric forms having different physical, chemical and pharmacological properties e.g. (+)-tubocurarine isolated from Chondrodendron tomentosum (Bisset, 1992), have muscle relaxant activity, whereas its leavo isomer is less active. The structural formula of some common alkaloids from plant origin.
DISTRIBUTION/ OCCURRENCE 
Alkaloids are generally occur in all parts of the plant but some times accumulated only in particular organ, whereas at the same time other organs are free from alkaloids e.g. the edible tubers of potato plant are devoid of alkaloids, whereas the green parts contain the poisonous alkaloid solanine. The organ in which alkaloids accumulated is not always the site of their synthesis, e.g. in tobacco, nicotine is produced in the roots and translocated to the leaves where it accumulates (Harborne and Herbert, 1995). After the isolation of first alkaloid narcotine by French apothecary Derosne in 1803 and morphine by Hanoverian apothecary Serturner in 1806, more than ten thousand alkaloids have been discovered from different sources (Evans, 2006). Alkaloids are commonly found in the orders Centrospermae, Magnoliales, Ranunculales, Papaverales, Rosales, Rutales, Gentiales, Tubiflorae and Campanulales. True alkaloids are rarely occur in lower plants. Among the Pteridophytes and Gymnosperms, the bioactive alkaloids lycopodium, ephedra and taxus are well known. Lysergic acid and sulphur containing alkaloid gliotoxin are best known examples isolated from fungi. Nearly 300 alkaloids belonging to more than 24 classes are found in the skin of amphibians along with other toxins (Evans, 2006). The poisonous neurotoxic alkaloids were isolated from the skin of frogs belonging to genus Phyllobates. Daly, (1993) isolated various antimicrobial alkaloids from the skin of reptilian. Some indole and isoquinoline alkaloids were isolated from mammals including mammalian morphine.
