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CITRUS A POTENTIAL PHYTONUTRIENT-A REVIEW
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Abstract
Citrus trees grown throughout the world for their refreshing juice and health benefits. The numerous

pytonutrients, health benefits of citrus fruits are linked to the high amounts of photochemical and
bioactive compounds such as flavonoids, carotenoids, vitamins and minerals. These phytonutrients act asan
antioxidants, stimulate the immune systems and block the damage of the genetic materials.
The phytonutrients the utilization of these bioactive rich citrus residues can provide an efficient,
inexpensive, and environment friendly platform for the production of novel nutraceuticals.
Keywords: Citrus, phytonutriets, micronutrients and macro nutrients.

Introduction
Citrus is one of the major fruit crops covering significant agricultural areas globally. Citrus

fruits processing accounts for approximately one third of total citrus fruit production, more than
80% of it is orange processing, mostly for orange juice production. citrus categoried into types:
sweet oranges (most are C. sinensis but also includes blood and acidless oranges), mandarins (such
as Satsuma (C. unshi), tangerines (C. tangerina, and reticulata), and clementines
(C. clementine)), sour/bitter oranges (such as Seville, C. aurantium), lemons (C. limon), limes
(C. aurantifolia and latifolia), grapefruit (C. paradisi) and pummelos (C. grandis), hybrids
(e.g., tangelos, tangors, and limequats), and citrons (C. medica, which has a rind that is used
primarily for confectionary and is only commercially grown in limited areas). Citrus fruits are rich
in various nutrients, such as vitamins A and C, folic acid and dietary fiber and a source of
bioactive compounds, as flavonoids, coumarins, limonoids and carotenoid.Fruits as a class are
valuable chiefly for their content of essential minerals. Minerals are inorganic substances required
by the organism in very small amount for maintenance of vital processes essential for life. At least
fourteen minerals are essential for normal functioning of human body processes, each of which
has its specific role to play. Fruits are generally low in natural sodium. Fruits are not considered
to be the source of calcium but some fruits contain appreciable amount of calcium [5]. Magnesium
content of fruits is relatively high. Citrus essential oils are another by-product of citrus fruits used
in pharmaceutical industry for the preparation of drugs, soaps, perfumes and other cosmetics as
well as for home cleaning products. Phytonutrients in dietetic and therapeutic plays a vital in
both; health promotion and disease prevention. The contribution of citrus species in deterrence
of life threatening diseases have been assessed and it has been reported that citrus fruits, citrus
fruit extracts and citrus flavonoids exhibit a wide range of promising biological properties due to
their phenolic profile and antioxidant properties.
Phyto Nutrients in Citrus (Macro and Micro Nutrients)

Citrus fruits are ready to be consumed and processed upon harvesting with no further
significant change in composition, which are cultivated worldwide, have been recognized as some
of the most high-consumption fruits in terms of energy, nutrients and health supplements.
Citrus fruits are abundant in other macronutrients, including sugars, dietary fiber, potassium,
folate, calcium, thiamin, niacin, vitamin B6, phosphorus, magnesium, copper, riboflavin and
pantothenic acid.Citrus fruit composition varies significantly due to fluctuating effects
horticultural conditions, and climate.
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Macro Nutrients
The soluble portion of citrus largely contains mono- and disaccharide. Sucrose, glucose, and

fructose the key to sweetners of the citrus The main fiber in citrus is pectin, a soluble fiber,
which makes up 65%–70% of the total fiber content. Pectin reduce blood cholesterol levels by
decreasing its re-absorption in the colon by binding to bile acids in the colon. Seeds of citrus
fruits have higher amounts of protein. Amino acids in citrus juices, arginine is the only semi
essential amino acid that exists in relatively detectable amounts. Free amino acids contribute
nitrogen values in all citrus varieties The ionic polar consist of phospholipids, that represent
almost 50% of the total juice lipid content. They are primarily found in seeds and rinds, although
they can also be found in the flesh in small quantities. The oil yielded from the fruits, rinds,
flowers and a seed of various Citrus species is used in confectionary and perfumery industry.
Micronutrients

The phytochemical composition Vitamin C, folic acid, potassium and pectin in Citrus
contributes in health promotion and it has been recognized citrus species exhibit promising
biological properties including antiatherogenic, anti-inflammatory, antitumor activity, anticlotting
and strong antioxidant activity. Citrus fruits’ peels contain significant amount of phenolic
compounds, especially phenolic acids and flavonoids. Polyphenols present in oranges prevents
viral infections and skin infections. Phytophenols provide effective means for preventing and
treating free radical-mediated diseases such as cancer, diabetes, neurodegenerative diseases,
process of ageing and cardiovascular dysfunctions by scavenging free radicals and quenching ROS.
In addition, many of the antioxidants found in citrus plants exhibit a wide range of biological
effects, including antibacterial, antiviral, anti-inflammatory, antiallergic, antithrombotic and
vasodilatory actions.The citrus fruits and their products in general are a complex source of
carotenoid pigments, with the largest number of them reported for any fruit.Mandarin varieties,
such as Satsuma mandarin (Citrus unshiu Marc.), accumulated β-cryptoxanthin predominantly in
the flavedo as well as juice sacs in mature fruit  but in  mature sweet orange (Citrus sinensis
Osbeck) accumulated violaxanthin isomers. Flavonoids in citrus rinds are represented by two
classes of compounds referred to as flavanone glycosides (FGs), polymethoxylated flavones.
The citrus flavonoids have been found to have a health-related property, which include
anticancer, antiviral and antiinflammatory activities, reduce capillary fragility, and restricts
human platelet aggregation.Citrus fruits are good sources of minerals. Orange juice provides
approximately 235 mg and 500 mg of potassium. Potassium is an essential mineral that works to
maintain the body's water and acid balance. Citrus species are known for unique limonoids.
Limonin in Citrus juice contribute to the cholesterol lowering effect. Limonoids are secondary
metabolites in all Citrus fruits tissue and occur as either limonoidaglycones or limonoid glycosides.

Citrus limonoids (Limonin, nomilin and obacunone) in seeds of Citruslimon showed antifeedent
activity against Spodopetrafrugiperda thus confirming their probable role as chemical defense
agents in Citrusherbivore interactions.Nomilin as an agent having anti-obesity and anti-
hyperglycemic effects that are likely to be mediated through the activation of TGR-591limonin
and nomilin in plant products is a significant indicator of the pest control.

The high concentration of vitamin C (ascorbic acid) is probably the most significant
contribution of citrus fruits to human health and nutrition. Vitamin C is also involved in the
immune system by stimulating white blood cell function.200 mg/day of vitamin C may be
optimal for maximum health benefits, and citrus may be the best food source for increasing
vitamin C intake. Vitamin C is also involved in the immune system by stimulating white blood
cell function. Vitamin C can help reduce the risk of pre-eclampsia during pregnancy, and in
some studies vitamin C has been shown to lessen the severity and duration of cold symptoms.

Citrus fruits also provide vitamin B complex, in particular thiamin (vitamin B1) and pyridoxal
phosphate (vitamin B6). Folic acid, a pteroyl-glutamic acid, or folate as the naturally occurring
form in citrus, is another water-soluble B vitamin which acts as an essential coenzyme involved in
many important biological functions such as synthesis, repair, and methylation of DNA; cell
division and growth; and metabolism of homocysteine. Citrus fruits and juice are natural sources
of folate, and orange juice contains higher concentrations of folate than other commonly
consumed fruit juices. Citrus fruit have antioxidant and antimutagenic properties and positive
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associations with bone, cardiovascular, and immune system health. The worldwide importance
of citrus, both on the fresh and processed markets, is in constant rising mainly due to their
preferred flavor and important role in human health.
Conclusion

Citrus plants are known to possess beneficial biological activity and consumption has a
considerable potential for their nutrients and chemotherapeutic medicine to promote health.
The multiple secondary metabolites in Citrus, including flavonoids, alkaloids, coumarins,
limonoids, carotenoids, phenolic acids and volatile compounds, provide a rational basis for various
biological activities. This review on citrus depicts the occurrence of secondary metabolites and its
bioactivities related to human health.
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