Flavonoids

Flavonoids are compounds which occur in all parts of higher plant forms:  roots, stems, leaves, flowers, pollen, fruit, seeds, wood and bark. 

Such as:     anthocyanins           flavones                glycosides

                  Chalcones                flavonols

                   Aurones                   flavonones

  They are naturally occurring  benzo-y-derivatives which give foliage their colour as well as many other functions which are currently being studied.  Different plant organs or tissue within organs can accumulate many different types of flavonoid derivatives.  Flavonoids vary in structure, however they all share the same basic carbon skeleton:
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Examples of flavonoids include:
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Much interest have been taken in the last 30 years on flavonoids due to the wide variety of effects they have on both plants and animals which could be applicable to medicine as well as many other areas of science.  Some of the varied effects currently being studied on flavonoid activity include:

(  acting as inhibitors of chloroplasts, electron transport and other metabolic         pathways


(  chelators


(  anti-oxidants


(  free radical scavengers

(  active mutagenic, carcinogenic, anti-carcinogenic agents  eg. Quercetin, biocharin A

(  active cytoxic, antineoplastic, anti-immflamatory, anti-allergenic properties


(  as inhibitors of some aspects of platelet function
      (Stafford, p. 234)


In addition, flavonoids have been shown to act as signals in fungal and bacterial recognition which suggests that they might be a type of internal chemical messenger.  Derivatives of rutin  are being tested for treating vascular diseases and eupatoretin has shown some forms of anti-tumour activity.

Flavonoids as Anti-oxidants

It is the acid-base and redox  properties of flavonoids that render them convenient biochemical anti-oxidents.  In humans, the major portion of ingested flavonoids are present in the gastro-intestinal tract before they are excreted out of the body as bile.  Consequently, it is reasonable to assume that the action of flavonoids as biological anti-oxidants takes place during rigorous oxidative processes in digestion.  Research has shown that flavonoids reduce the superoxide radical in the pH range from 7-10.  Albeit low, these reactions “constitute an efficient inactivation of the super-oxide radical to produce hydrogen peroxides and the flavonoid radicals”(Jovanovic, p. 4851).  The reaction is as follows:  
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                                                                                                 (Jovanovic, p. 4851)

The ability of flavonoids to react with the super-oxide radical seem to depend on their redox properties which are highly sensitive to any substitution of the B-ring and their charge.

Flavonoid Biosynthesis

Though scientists are still debating over the actual biosynthesis pathways of flavonoids, there is general agreement that a cinnamic acid derived from phenylalanine and 3 acetate units form the flavonoid/ isoflavonoid skeleton previously mentioned.  The next step along the pathway are the chalcones or flavonones which are considered to be the primary C15-intermediates.   From this junction do the various other derived flavonoids result.
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