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Alkaloids

Alkaloid is a kind of nitrogen-containing natural compound of physiological function with the majority of them containing
complicated heterocyclic structures and a few of them being non-nitrogen heterocyclic organic amine. They generally have
similar properties of the alkaline. Some kinds of natural derived vitamins, amino acids and peptides, although also belonging to
nitrogen-containing compound, but generally are not classified into the range of alkaloids. In fact the word “alkaloid” still has not
yet strict and precise definition to now.
Alkaloid is widely distributed in nature, especially in the plant kingdom. There are also some kinds found in animal kingdom such
as the bufotenine found in toad, the hypoxanthine found in the earthworm. According to statistics, it has been found of alkaloids
from at least 140 species of plants, especially in poppy, Menispermaceae, Solanaceae, Leguminosae, oleander, Ranunculaceae
and barberry Branch. In general, alkaloids are mostly distributed in dicots with less being contained in monocots. There are
rarely kinds of alkaloids found in gymnosperms and ferns or even lower plants. Alkaloid-containing plants often contain a variety
of alkaloids of similar chemical structure. Plants have close family & genus relationship often contains alkaloids of similar
structure while some being the same.
There are several ways of classifications of alkaloids, plant sources, the chemical structure or physiological effect can all be
taken as classification references with the later one being more reasonable. Common types include pyrroles, pyridines,
quinolines, isoquinolines, indoles, imidazoles, purines, tropane, terpenes, steroids and organic amines. Some people have
divided alkaloids into 59 kinds, illustrating the complexity of their structure.
Alkaloids, except for a very few kinds which are liquid at room temperature, mostly appears as crystalline solid. They are
generally colorless with bitterness, optically active and mostly left-handed. They exhibit alkalinity with the strength of the
alkalinity exhibiting a significant relationship with the molecular structure especially the binding state of the nitrogen atoms.
Quaternary ammonium alkaloids exhibit strong alkalinity with tertiary amines and secondary amines alkaloids being moderate or
weak alkaline. Some kinds of alkaloids molecules contain phenol groups or carboxyl groups, thus having amphoteric property.
The plants alkaloids can mostly bind with organic acid into salt or have condensation reaction with sugar to become glycosides.
A few kinds of alkaloids having weak alkalinity exist in their free states. Alkaloid salts, after alkalization or alkaloid glycosides,
after hydrolysis can obtain free alkaloid. Most kinds of alkaloids are insoluble or poorly soluble in water, soluble in organic
solvents such as benzene, chloroform, ether, acetone, ethanol, and forming salt after being dissolved in dilute acid. Alkaloid salts
are more soluble in water and alcohol, insoluble or poorly soluble in organic solvents. Alkaloids can react with some kinds of
reagents, such as potassium iodide, bismuth, mercury, potassium iodide, iodine-potassium iodide to form precipitates of different
colors. This precipitation reaction is often applied to identify specific alkaloids.
There are many ways for extracting alkaloid. Generally, we can first use water, acid water or alcohol to extract the crushed
samples; the extract was concentrated; use organic solvent to extract out the total alkaloids after alkalization. Or first send the
crushed sample to alkalization; further apply organic solvent to extract the total alkaloids. The total alkaloids can be further
separated through various methods such as chromatography, preparative derivatives. There are few sublimated or volatile
alkaloids which can be purified through water steam distillation or sublimation purification.
Though the alkaloid content is very small inside plants, they have intimate relationship with humans. Mankind has long been
recognized that some alkaloid-containing plants or crude extracts can be used for treatment of disease or being used as
poisoning drugs. Since 1806 when Serturner had isolated morphine from the opium poppy, there have been over 6000 kinds of
alkaloids extracted from plants and animals. Among them, nearly 100 kinds have been used or tested in clinical application.
Many kinds of alkaloids are effective medicine, such as the berberine contained in Ranunculaceae rhizome has anti-bacterial as
well as anti-inflammatory effect; the reserpine in Rauwolfia can lower blood pressure; the galantamine of Lycoris has efficacy in
treating post-polio syndrome. The morphine contained in the poppy peel is a kind of famous analgesics; quinine alkaline is a
valuable antipyretic drug; Cephalotaxine and vinblastine are effective cancer medicine; colchicine (alkaline) mutagenesis can
produce polyploid. Some kinds of alkaloids can be used to make pesticides of agricultural purpose. It has been also isolated in
vertebrates and invertebrates of alkaloids, among which, the alkaloids contained in some animals are related to their intake of
plant. The alkaloids found in toads, newts and some kinds of fishes are real animal metabolites.
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