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ABSTRACT
Flavonoids are low molecular weight natural products. Flavonoids absorb the harmful ultraviolet
radiation. They are found in fruits, vegetables, nuts, seeds, stems and flowers further as tea, wine
propolis. Flavonoids are a very large group of polyphenolic natural products. The fundamental
structural feature of flavonoid compounds is the presence of 2-phenyl-benzo[α]pyrane or flavone
nucleus. Flavonoids are known to be very powerful antioxidant; they prevent the degradation
caused to body cells by the free radicals and thus positive for our health. Flavonoids determination
is done by using Aluminum chloride colorimetric method. The major flavonoids component
quercetin is helpful in some of the allergies like hay fever, hives, etc. It inhibits the production and
release of histamine and different allergic/inflammatory substances possibly by stabilizing cell
membranes of mast cells. To date, more than 6000 different flavonoids have been identified and the
number continues to increase. The recently increase in consumer awareness on the health benefits
of dietary phytochemicals accompanied by the rapid progress in the field of molecular biology has
provided the means and incentive to enhance the functional value of plant material.
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INTRODUCTION
Flavonoids are a broad class of low molecular weight, secondary plant phenolics characterized by
the flavon nucleus. Widely distributed in the leaves, seeds, bark and flowers of plants, to date over
4,000 flavonoids have been identified. In plants, these compounds afford protection against
ultraviolet radiation, pathogens, and herbivores. The anthocyanin co-pigments in flowers attract
pollinating insects [1] and are responsible for the characteristic red and blue color of berries, wines,
and certain vegetables and major sources of flavonoids in the human diet [2,3].
Most dietary flavonoids occur in food as O-glycosides. The most common glycosidic unit is
glucose, but other examples include glucorhamnose, galactose, arabinose, and rhamnose.
Flavonoids protect plants against various biotic and abiotic stresses, exhibit a diverse spectrum of
biological functions, and play an important role in the interaction between plant and their
environment [4]. Flavonoids absorbe the harmful UV radiation induced cellular damage [5].
Flavonoids are not essential for plant survival; nevertheless, they are bioactive and influence the
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transport of the plant hormone, auxin [6]. Flavonoids are responsible for flower colors, protecting
the plants from microbes and insects [7-9].
Flavonoids exhibit several biological effects such as anti-inflammatory, anti-hepatotoxic and antiulcer actions [10, 11]. They also inhibit the enzymes such as aldose reductase and xanthine oxidase.
They are potent antioxidants and have free radical scavenging abilities. Flavonoids are reported
have anti-allergic, antiviral actions and some of them provide protection against cardiovascular
mortality [12, 13].
FLAVONOIDS: OCCURRENCE, FUNCTIONS, AND STRUCTURE
Flavonoids are ubiquitous in photosynthesizing cells, and therefore occur widely in the plant
kingdom [14]. They are found in fruit, vegetables, nuts, seeds, stems and flowers as well as tea,
wine [15] propolis and honey [16] and represent a common constituent of the human diet [17]. In
US the daily dietary intake of mixed flavonoids is estimated to be 1000 mg, but this figure can be
higher in people supplementing their diets with flavonoids or flavonoid-containing herbal
preparations [18].
OCCURRENCE OF FLAVONOIDS IN FOOD [19, 20]
S. No.

Flavonoid subclass

1.

Flavonol

2.
3.
4.
5.

Flavones
Flavonones
Catechins
Anthocyanidins

Food source
Onion, kale, broccoli apples,
cherries, berries, tea, red wine
Parsley, Thyme
Citrus
Apple, tea
Cherries, Grapes

6.

Isoflavones

Soya beans, Legumes

Representative Flavonoids
Kaempherol, myricetin,
quercetin, rutin
Apigenin, chrysin, luteolin
Hesperitin, erodictyol, naringen
Catechin, galocatechin
---------------Daidzen, genistein, glyciten,
formanantine

The function of flavonoids in flowers is to provide colour attractive to plant pollinators [21]. In
leaves, these compounds are believed to promote physiological survival of the plant, protecting it
from fungal pathogens and UV- radiation. In addition, flavonoids are involved in
photosensitization, energy transfer, actions of plant growth hormones and plant growth regulators,
control of respiration, photosynthesis, morphogenesis and sex determination.
The basic structural feature of flavonoid compounds is 2-phenyl-benzo[α]pyrane or flavane nucleus,
which consists of two benzene rings (A and B) linked through a heterocyclic pyrane ring (C) [22].

Figure.1 The skeleton structure of the flavones (a class of flavonoids) with rings named and
positions numbered
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CLASSIFICATION
Flavonoids are a very large group of polyphenolic natural compounds. There are different ways to
classify flavonoids, for example, according to their biosynthetic origin, according to whether the
central heterocyclic ring is unsaturated or not, according to their molecular size. The most common
way is according to the variation of the heterocyclic C ring. From the flavonoid basic structure, a
heterocyclic pyrane C ring can be derivatised to the flavones, flavonols, flavanones and isoflavones;
a pyrane C ring produces the flavanols and anthocyanins.

Figure. 2 Structure of the major classes of flavonoids
Flavonoids are mainly divided into six major subgroups [23].
Flavonols
Flavonols are the most commonly found type of flavonoids. They are widely spread in nature and
can be found as plant pigments and also in the leaves of Carya Cathayensis. The two main groups of
flavonols found in nature are:
 Flavonols: 3-hydroxyflavone, Azaleatin, Fisetin, Galangin, Gossypetin, Kaempferide,
Kaempferol, Isorhamnetin, Morin, Myricetin, Natsudaidain, Pachypodol, Quercetin,
Rhamnazin, Rhamnetin.
 Flavonols glycosides: Astragalin, Azalein, Hyperoside, Isoquercetin, Kaempferitrin,
Myricitrin, Quercitrin, Robinin, Rutin, Spiraeoside, Zanthorhamnin, Amurensin, Icariin and
Troxerutin [24].
Flavones
Flavones are found in some herbs and plants but their amounts and occurrence is far from being
close to that of Flavonols [25-28].
Flavanones
Flavanones are present in many herbs and fruits, but among the entire plant kingdom, the species
where flavanones are most commonly found in citrus. Citrus contain a significantly big amount of
flavanone, being the richest source of flavanones, especially when they are still immature [29-30].
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Flavan-3-ols
Onions are a great source of flavan-3-ols. Quercetin, a well known flavan-3-ols, is used to treat
allergies. Cacao is another source of flavan-3-ols, containing other types of flavan-3-ols as
chatechins and epicatechins [31-34].
Isoflavones
Isoflavones are mainly present in the Leguminosae family; soybean sprouts being a very good
source of isoflavones [35-38].
Anthocyanidin
These are the most abundant type of flavonoid and they are responsible for the blue or purple colour
present in blueberries, cherries, grapes, blackberries and others. Actually a little bit more than 500
anthocyanidins have been found in different herbs, plants and natural sources [39-45].
TEST FOR FLAVONOIDS [46-48]
Shinoda test
Crude extract is mixed with few fragments of magnesium ribbon and concentrate HCl is added drop
wise. Pink scarlet colour appeared after few minutes, which indicated the presence of Flavonoids.
Alkaline reagent test
Crude extract is mixed with 2ml of 2% solution of NaOH. An intense yellow colour is formed
which becomes colorless on addition of few drops of dilute acid which indicates the presence of
flavonoids.
Determination of Total Flavonoids
Aluminum chloride colorimetric method was used for flavonoids determination. Each plant extracts
(0.5 ml of 1:10 g ml-1) in methanol is separately mixed with 1.5 ml of methanol, 0.1 ml of 10%
aluminum chloride, 0.1 ml of 1 M potassium acetate and 2.8 ml of distilled water. It is kept at room
temperature for 30 min; the absorbance of the reaction mixture is measured at 415 nm with a double
beam UV/Visible spectrophotometer. The calibration curve is prepared by preparing quercetin as
standard solutions at concentrations 12.5 to 100 g ml-1 in methanol [49].
USES
Flavonoids are documented as a cancer preventive agent and an many useful active constituent of
herbs and plants responsible for several useful properties of these ones, as their anti-ageing effect
(Ginkgo biloba, calendula etc.) and their free radical scavenging action (antioxidant), preventing
cancer occurrence. Flavonoids are familiar to be better-known powerful antioxidant; they avoid the
degradation caused to body cells by the free radicals, thus thought to be positive for our health [5052].
The flavonoid quercetin is reported to anti-inflammatory activity. Quercetin, kaempferol, Morin,
myricetin and rutin, by acting as antioxidants exhibited beneficial effects, such as anti allergic,
antiviral as well as anticancer activity [53-54].
The properties of flavonoids to absorb ultraviolet radiation builds flavonoid as a very useful remedy
against the damage caused to our DNA by daylight and different ultraviolet radiation light sources.
This might facilitate preventing carcinoma and different skin disorders associated with the damage
caused to DNA by ultraviolet radiation [55]. Quercetin is found to be a substance of the enzyme
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aldose reductase that plays a role in converting aldohexose (sugar) to sorbitol (a sugar alcohol)
within the body. People with diabetes develop secondary issues, like neuropathy, retinopathy,
diabetic cataracts, and nephropathy as a result of sorbitol buildup within the body. Quercetin could
thus be useful within the nutritional management of diabetes; however clinical studies have to be
compelled to be conducted to verify these effects that are determined in non- human experiments
[56-57]. The dark berries are known to be rich in flavonoids, as well the already mentioned apple,
the strawberries and black tea or blueberries. It seems that those flavonoids found in berries may
have a positive effect and protect against Parkinson’s disease. [58-59].
Flavonoids in treatment of Cancer: Flavonoids for an extended time are a part of the herbal
treatment by lay practitioners, however they were recognized only recently as effectors substances.
Examples of herbal preparations owing their growing recognition as effective anticancer drugs to
flavonoids are propolis and Essiac [60].
Flavonoids have also been shown to possess regulatory activity of hormones, by binding to 17 betahydroxyl steroid dehydrogenases that regulates sex hormone and estrogen levels in humans and to 3
beta-hydroxyl steroid dehydrogenase that regulates progestin and androgen levels in humans.
Quercetin could be helpful in some of the allergies like hay fever, hives. It inhibits the production
and release of histamine and different allergic/inflammatory substances possibly by helpful cell
membranes of mast cells [61-62]. Flavonoids may play a role in the prevention and/or treatment of
the following health condition:
Allergy, Asthma, Atopic dermatitis, Candida infection, Cataracts, Diabetes, Gout, Hemorrhoids,
Macular degeneration, Migraine, Periodontal
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